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TEACHER'S GUIDE

FORWARD
Why use Skill Builders?

Too often, through the teaching, learning and assessment process, teachers identify weaknesses and gaps in student
learning but the constraints of the classroom severely limit remediation opportunities.

The Maths Mate Skill Builder series was prepared in response to requests from teachers and parents who want an easy but
effective way to help students who identify skill deficiencies using the Maths Mate Program, and are motivated to do
something about them.

The Maths Mate record keeping sheets found at the start of each term in each Student Pad (and on the Teacher Resources
~ Record Keeping Sheets, pages 1 to 4) enable students to find out what they know and what they still need to learn and
practise.

The Skill Builders extensively target through instruction and practice, all skills within the related Maths Mate Program except
the problem solving questions. The Problem Solving Hints & Solutions (see Teacher Resources ~ Problem Solving Hints &
Solutions) can be used by teachers to develop students’ problem solving skills. The Skill Builders also contain a Glossary of
important facts and reference material that will provide instant help when students present with difficulties.

Background to the design of Maths Mate and Skill Builders

Any question on the Maths Mate sheets is part of a set of 4 similar questions in the term. For exampl
2, 3 and 4 in Maths Mate Mauve term 1. Question 10 on each sheet is similar in design, conten
This grouping of question style is also true of the next set of four sheets and so on. Thus
available in the Teacher Resources (see Teacher Resources ~ Test Masters, pages 1 to 32/nd Test Answers, pages 1 to
32) also reflect this grouping of question style and substance. Generally too, the Skill Bffders can be linked to each set of
4 similar questions. These links are identified in the grid at the title of each skill. The grid shown here for example, would
relate a skill to questions in the first 4 sheets of MM Mauve term 1, the last 4 sheets of MM Mauve term 2 and the first 4
sheets of MM Lime term 1. Once understood, these links will be helpful to students in their selection of Skill Builders and to
you in your allocation of Skill Builders to students.

consider sheets 1,
d degree of difficulty.
Maths Mate tests made

On each Maths Mate worksheet, questions 1 through to 32 get progressively harder. (Refer - How to use the Skill Builders,
page iv)

Suggestions for the preparation and organisation of Skill Builders

Teachers can either direct students to their digital copies or print copies of particular pages for students. Rather than
photocopying Skill Builders one at a time, you may find it helpful to set up a file in a central area that contains perhaps five
copies of each Skill Builder. In this way you will save time and be prepared in advance. Students should be reminded that
the Glossary is a valuable resource that can be added to. The Glossary too can be photocopied for students as a
resource.

How you can help

We are confident that your students will be rewarded for the effort you have made in making these worksheets available to
them. As with any program, however, there is always room for improvement and we place great value in feedback from
people like yourself. Please, if you have any suggestions at all, contact us.
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HOW TO USE MATHS MATE SKILL BUILDERS

1. Determine which Maths Mate questions pose a difficulty

If a student gets one or more incorrect answers, represented by one or
more successive unshaded boxes on their worksheet results sheet, then
that question requires a Skill Builder.

For example, question 11 in Sheets 1, 2, 3 and 4 is not shaded, so
Skill 11.1 from Skill Builder 11 needs to be handed to the student.

\

MATHS MATE Name: John Keuneman
W Class: 9)
U Teacher: Mr Jacques,
MAUVE! P 2
Worksheet Results 5 2
2 2 e 2 F 2 22 92§
g 8% 3% = g § % 8 =
Term 1 MRS 6 o I @ &
1. [Long x+] [ONONONOREE [ONONONORT
2. [Decimal +,-] @0 ® @ = [ONONONOR
3. [Decimal x+] [ONONONOREY [ONONONONT]
4. [Fraction +-] ®®O® @ u [ONONONOREEE)
5. [Fraction x,+] ® G G ® s ® O ©® O ss
6. [Percentages] ® OO @ « ® 6 6 3
Decimals / Fractions / Percentages] | @ @ @ @ 712 [ONONONOREE
o 4 ® 6 v OO O e
z O [ntegerx~] ® O 6 o1 ® @ ® @ sz
i 10. [Rates / Ratios] <—é 10) T D © @ 1023
= 11 [Indices] D D) 1.1 DI "
E 12 [Savare Foots] RS D B | ® ©® © =
§ 13, [Exploring Number] D D @ w1 D @ 12
14. [Financial Matheratics] DO ® @ w DO O ® u
15. [Number Patterns] DO ® ® - D © ©® ® b2
16. [Expressions] D) D @® 161 » ® ® 84
17. [Substitution] D D @ D) © © v
18. [Expansion] 3) D @ o1 D ® 8.1
19. [Factorisation] 9) 9 9) 181 9 9 191
20. [Equations] 0) D @ 201 D @ & 202
21. [Coordinate Geomejf/] D D @ 21 D @ @ 2123
22. [Units of Measurefflent / Time] 2) 2) 221 D @ @ 22
§ 23. [Perimeter / Are D 2) 21 D O @ 25
HED D D 2 D @ @ 2
8 25 [Volume] D D) 251 D ® G 52
& 26. [Pythagoras D ® @ 21 » @ @ 22
3 27. [Angles] @ 6 @ @ = @ 0 @ @ =2
O@®O® wn |®O OO =
%g 2 @ 134 @ ® 20234
B8 50! [CRONONOREY DO Q@ w
83 31. gfoblem Solving 1] M6 6 [ONONONO)
55 32 fProblem Soiving 2] @0 @O 0 e
Total Correct| 22) (23) @5 @) OO0

2. Find the relevant Skill Builder on the Maths Mate worksheet results sheet

Check across the question that is posing difficulties on the worksheet

results sheet to find the list of skills within the Skill Builder that are most
relevant to that question.

Obtain a copy of one or all of the skills listed for that question (pages 1 to
384). You can also double check with the grid at the right of each skill <€
title, that the chosen skill is appropriate.

Remember, students should work through the skills in order. The skills
where possible are arranged in increasing degree of difficulty.

Be aware that some skills may require the knowledge of previous skills, so
when a student has several areas of weakness, they should work on the
lowest numbered skill builders first. For example, a student struggling
with Q4 and Q7 may need to build skills required for Q4 before they can
improve Q7.

11. [Indices]
Skill 111 Evalualing whole numbers in index form
o Observe the index. The index tells you how magyda
Index
Base 5*
601 31-3 42-4x4=162°-2x2x2=8
number to the power of 0 =1 number to the power of 1 = itself
Q 2= A 2=
=32
a) 3= b) 2= © 2=
=3x3Ix3Ix3 : =2X2x2 :g = :Q
d) 5°= e 1= f) 4=
9 7= h) 6= ) o10=
N K 7= ) 9=
m) 8'= n) 9'= 0) 0'=
p) 4= qQ 1"= n o10'=
page 117 © Maths Mate Mauve,Lime Skill Builder 11
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3. Look up any unknown terms in the Skill Builder glossary

The glossary (pages 385 to 450) is more than just a list of definitions.

It contains a wealth of relevant information that may help the students to RIS e o e and e 8

better understand the question at hand. Weaker students may find that

referring to a copy of the glossary, and even building on it, is a helpful hopotenuse | he et of o side ppos e it anse [y 1

strategy for improving their overall mathematical competency. “ The longestside of a right ngled iangle.
icosahedron « A regular solid in which all twenty faces are >

For example, a student might need to look up the word “index” before caulateral iangies. 'S |

attempting to complete Skill 11.1

identity element | Rule: The swm of any number and zero equals | a+0-a Or 0+a=a
(for addiion) that number. 3r0=3 0+3=3
* Zero is the identity element for addition.

identity element | Rule: The product of any number and one 1 -
{for multiplication) equals that number. 3x1=3 1x3=3
* One is the identity element for addition.

improper * Any fraction in which the numerator is
fraction greater than or equal to the denominator.
increase « To make larger or grow in size.
independent  An event that is totally unaffected by whether
event or not another event does or does not occur.

index > « ¢ (pl. indices) A number placed to the upper
right of a base number, showing how many
times the base number is multiplied by itself.
See exponent.
index notation | « Quantities in the form of a base number and
an index. Index notation indicates what power
is to be used and makes it easier to use multiple
factors. See exponential notation.

inequality * See inequation.

page 408 © Maths Mete Mauve/Lime Glossary

4. Complete the relevant Skill Builder

Work through the examples given for that skill, and complete the exercises.

There are many techniques or methods that can be used to teach the same basic skills, even something as simple as
adding 7 and 9. Itis good for a student to be given a range of alternatives appropriate for each skill but space restrictions
make this impossible. These sheets often suggest an approach that may be different to a student’s past experience. If a
student feels more comfortable with his current technique, that is fine. In most cases it is the end result that counts.

It is possible to take a very weak student back to a Skill Builder from a lower level if this is necessary. It is also possible to
use a higher level book for students to have further practice if required.

5. Correct the relevant Skill Builders from the Skill Builder answer sheets (from page 461)

6. Circle the completed skill numbers on the Maths Mate worksheet results sheet

\N» ) gers T\ e e @ NG @ ) e ]

z 9 [integere ® ©® ® ® - ® ©® @ @ .2

§ 10. [Rates /Ratios] 101 1023

2 11. [Indices] @ @ W O W @ W n

E 12. [Square Roots] @ @ @ @ 121 @ @ @ @ 122

£ 13. [Exploring Number] ® ® ® ® B ® ® O ©® 2

14. [Financial Mathematics] 14.1 14.2

15. [Number Patterns] ® ® ® ® s ® G G © b2

16. [Expressions] 16.1 e

17. [Substitution] ® ® @ @ v O O @ @ e
B (Expansion] | @ @ @ ® e 16 (A @ @ w1 | ]

7. Go back and repeat previous Maths Mate questions

After completing a Skill Builder, students should be encouraged to go back and attempt again those particular questions on
the recently completed Maths Mate worksheets.
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Dear Parents
As part of their Mathematics program this year, all students have been given a weekly Maths Mate worksheet.

The program is now under way. The diagnostic nature of the worksheets helps students monitor their own
progress. After they correct their worksheet and complete the record keeping sheet, over time, your child
will be able to identify areas of strength and weakness in their mathematical learning.

If your child is having difficulty with a question for consecutive weeks or believes that their understanding is
not at the level they would like, then Skill Builder sheets will be made available to develop each of the skills in
the Maths Mate program. Each Skill Builder focuses on and explores one question from the Maths Mate
worksheets.

As each question in the Maths Mate is generally more difficult than the last, finishing with the problem solving
questions, then it would be advised that, if students are concerned with more than one question, they tackle
lower numbered questions first.

The Skill Builders may also help to motivate students to make another attempt at mastering skills that they
have found too difficult in the past, given that it will become clear to them that they will be confronted by the
same type of question on a regular basis.

While we will be monitoring your child’s progress and supporting their skill development in the school
environment, it would be appreciated if you would complete the tear off slip at the bottom of this page so that
we can be sure that you are aware of our expectations regarding both the Maths Mate worksheets and the
availability of Skill Builder worksheets. We ask also that you continue to sign the completed worksheets each
week so that we can ensure each student is working independently and regularly but with your support.

We thank you in anticipation of your involvement and remind you that you are encouraged to call and discuss
your child’s progress at any time.

Yours sincerely

Class Teacher

Principal

Maths Mate Program - Skill Builder Return Slip

Student’'s Name: . ... Class: .................

As a parent / guardian | have signed this form to indicate that | am aware of the support Maths Mate Skill
Builders can give my child in their mathematical development.

Parent's Signature: . ... ... . . Date: ..................
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MM SB [Maths Mate - Mathematical strand]
Question Skill No.  Skill Builder - Skill description

1. 110 Y Lo ISR 1
1.1 Multiplying a large number by a multiple of 10.
1.2 Multiplying a large number by a two-digit number.
1.3 Multiplying a large number by a large multiple of 10.
1.4 Dividing a large number by a single digit.
1.5 Dividing a large number by a power of 10.
1.6 Dividing a large number by a multiple of 10.
1.7 Dividing a whole number by a two-digit number.
1.8 Dividing whole numbers - remainder.
1.9 Dividing whole numbers - recurring remainder.
2. [DECIM@I Ay =]t 13
2.1 Adding decimal numbers.
2.2 Subtracting decimal numbers.
2.3 Subtracting a decimal number from a whole number.
2.4 Adding and subtracting decimal numbers.
3. [D@CIMAN Xyttt ettt 21
3.1 Multiplying a decimal number by a whole number.
3.2 Multiplying a decimal number by powers and multiples of 10.
3.3 Multiplying a decimal number by a negative power of 10 (e.g. 0.1)
3.4 Multiplying a decimal number by a decimal number.
3.5 Dividing a decimal number by a whole number.
3.6 Dividing a decimal number by a power of 10.
3.7 Dividing a decimal number by a negative power of 10 (e.g. 0.1)
3.8 Dividing a decimal number by a decimal number.
3.9 Dividing a whole number by a decimal number.
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MM

Question

4,

SB
Skill No.

4.1
4.2
4.3
4.4
4.5
4.6
4.7
4.8
4.9

4.10

411

6.1
6.2
6.3
6.4
6.5
6.6
6.7
6.8
6.9
6.10
6.11

7.1
7.2
7.3
7.4
7.5
7.6
7.7
7.8
7.9
7.10
7.11
712
7.13
7.14
7.15

8.1
8.2
8.3
8.4
85

[Maths Mate - Mathematical strand]
Skill Builder - Skill description

LT3 (o] T 31
Adding fractions with the same denominator.

Subtracting fractions with the same denominator.

Adding mixed numbers with the same denominator.

Subtracting mixed numbers with the same denominator.

Subtracting a mixed number from a whole number.

Adding fractions with different denominators - one denominator divides evenly into the other denominator.
Adding fractions with different denominators - the HCF of the denominators is 1 (e.g. 2 and 3, 5 and 6).
Adding fractions with different denominators - the denominators have common factors # 1.

Subtracting fractions with different denominators - one denominator divides evenly into the other
denominator.

Subtracting fractions with different denominators - the HCF of the denominators is 1 (e.g. 2 and 3,

5 and 6).

Subtracting fractions with different denominators - the denominators have common factors = 1.

Adding and subtracting fractions with different denominators.

Adding or subtracting mixed numbers with different denominators.

[FPACHION X, =] ettt 49
Multiplying a fraction by a whole number.

Multiplying two fractions.

Multiplying a mixed number by a fraction or by another mixed number.

Multiplying three fractions.

Dividing two fractions.

Dividing a whole number by a fraction.

Dividing a fraction by a whole number.

Dividing a mixed number by a fraction or by another mixed number.

[PEICENIAGES]...........ooooooeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeteeeeseee et 59
Estimating a percentage.

Finding the remaining percentage.

Finding a percentage of a multiple of 100.

Finding a percentage of any number.

Calculating percentages from word problems.

Working with more than 100%.

Increasing an amount by a percentage.

Decreasing an amount by a percentage.

Calculating an amount given a percentage of that amount.
Finding a percentage change.

Finding a number knowing a percentage of that number.

[Decimals / Fractions / Percentages].........eeeeeeeeeeo 71
Ordering decimal numbers.

Ordering fractions.

Finding equivalent fractions.

Writing a decimal number as a percentage.

Writing a percentage as a decimal number.

Writing a decimal number as a fraction in simplest form.
Writing a fraction as a terminating decimal.

Writing a percentage as a fraction in simplest form.

Writing a fraction as a percentage.

Converting between decimals, fractions and percentages.
Finding a fraction of a whole number.

Comparing and ordering decimals, fractions and percentages.
Recognising expanded form for recurring decimals.

Writing a fraction as a recurring decimal.

Writing a recurring decimal as a fraction.

L =T =T ey 87
Adding integers.

Subtracting integers.

Adding and subtracting integers.

Adding and subtracting integers using order of operations.

Finding missing integers using addition and subtraction.
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MM

Question

9.

10.

11.

12.

13.

SB
Skill No.

9.1
9.2
9.3
9.4
9.5
9.6

10.1
10.2
10.3
10.4
10.5
10.6
10.7
10.8
10.9
10.10
10.11
10.12
10.13
10.14
10.15
10.16
10.17

11.1
11.2
11.3
114
11.5
11.6
11.7
11.8
11.9
11.10

12.1
12.2
12.3
12.4
12.5
12.6
12.7
12.8

13.1
13.2
13.3
13.4
135
13.6
13.7
13.8
139
13.10
13.11

[Maths Mate - Mathematical strand]
Skill Builder - Skill description

L LYo =T e 93
Multiplying integers.

Dividing integers.

Multiplying integers involving powers of 10.

Multiplying and dividing integers.

Multiplying and dividing integers using order of operations.

Finding missing integers using multiplication and division.

[RAtES / RAIOS].......ocoooeeeeeeeeeeeeeeeete ettt ettt ettt 99
Finding the unit rate and the unit price.

Simplifying ratios.

Finding the ratio of two or more quantities as a set : set comparison.
Finding the ratio of two quantities as a subset : set comparison.
Finding the average speed.

Finding the distance travelled.

Finding the time taken to travel a distance.

Deciding if two ratios are in proportion.

Finding the missing term in a proportion.

Dividing a quantity into a given ratio.

Solving proportions.

Finding other rates.

Completing equivalent rates.

Identifying direct proportion in real life situations.

Converting units of speed.

Working with ratio scales.

Comparing rates.

L1 Lo [eT=X) 117
Evaluating whole numbers in index form.

Evaluating powers with fraction bases.

Multiplying powers with the same base.

Dividing powers with the same base.

Multiplying powers with coefficients and with the same base.
Dividing powers with coefficients and with the same base.
Raising a product to a power.

Raising a power to another power.

Raising a negative number to a power.

Raising a number to a negative power.

[T [RE T3 3 (o o] -3 127
Calculating square roots of perfect squares.

Calculating square roots of perfect squares in fraction form.

Calculating square roots of perfect squares in decimal form.

Calculating multiples of square roots.

Multiplying square roots of perfect squares.

Dividing square roots of perfect squares.

Adding and subtracting square roots of perfect squares.

Estimating square roots.

[Exploring NUMDBEI]. ... e 135
Using ‘order of operations’ involving a mix of (), x, <, + or —
Using ‘order of operations’ involving powers and (), x, =, + or —
Rounding decimal numbers to a given place.

Writing rational approximations of simple irrational numbers.
Writing very large and very small numbers in scientific notation.
Writing a number in scientific notation as a basic numeral.
Using ‘order of operations’ involving negative numbers.
Recognising whole numbers and integers.

Recognising rational and irrational numbers.

Recognising classes of numbers.

Comparing and ordering rational and irrational numbers.
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MM SB [Maths Mate - Mathematical strand]
Question Skill No.  Skill Builder - Skill description

14. [Financial MathematiCS] ... 147
14.1 Minimising expenses - saving.
14.2 Estimating outcomes
14.3 Calculating percentages including GST and lay-bys.
14.4 Calculating percentages including commissions, profit and loss.
14.5 Calculating wages.
14.6 Calculating net and gross income and tax payable on income.
14.7 Calculating simple interest.
14.8 Calculating discount prices and depreciation.
14.9 Calculating compound interest.
14.10 Calculating compound growth and depreciation.
15. [INUMDBEI PAtE@INS]..........ooooooeeeeeeeeeeeeeeeeeeteeeoeeseeseesee ettt 157
15.1 Completing number patterns in table format by adding, subtracting or multiplying by the same number.
15.2 Completing number patterns by using changing values in the rule.
15.3 Completing number patterns by adding or subtracting the same positive number to integers.
15.4 Completing number patterns by multiplying by the same integer.
15.5 Completing number patterns by dividing by the same integer.
15.6 Finding a random term in a number pattern.
15.7 Finding a particular term of a sequence given its general rule.
15.8 Finding the general rule of a pattern given a table of values for the pattern.
15.9 Completing number patterns involving decimals and fractions.
16. S T3 (o 4 =) 167
16.1 Writing expressions to represent word problems.
16.2 Simplifying expressions.
16.3 Finding like terms.
16.4 Simplifying expressions by adding and subtracting like terms.
16.5 Simplifying expressions by multiplying terms.
16.6 Simplifying expressions by dividing terms.
17. (S0 023 (0T { Lo 1 173
17.1 Substituting value O into simple expressions.
17.2 Substituting one value into expressions involving +, -, x and +
17.3 Substituting two values into expressions involving +, -, x and +
17.4 Substituting into rules.
17.5 Substituting into formulae.
17.6 Substituting into rules, expressions and formulae with brackets.
17.7 Substituting negative values into rules and expressions.
17.8 Substituting into more complex rules and expressions.
17.9 Substituting into quadratic rules.
18. 230 T 14 =3 [0 o 1 S 183
18.1 Expanding brackets in expressions like 2(a + 1)
18.2 Expanding brackets in expressions like ala + 1)
18.3 Expanding brackets in expressions like 2a(b + 1)
18.4 Expanding brackets in expressions like -2a(b + 1)
18.5 Expanding and evaluating expressions.
18.6 Expanding and evaluating more complex expressions.
18.7 Expanding brackets in expressions like (a + 1)(a + 2)
18.8 Expanding brackets in binomial squares like (a + b)?
18.9 Expanding brackets in binomialsquares like (a - b)?
19. [FACONISAtION]...........oooeeeeeeeeee e 193
19.1 Factorising by finding the HCF of the coefficients.
19.2 Factorising by finding the HCF of coefficients and variables.
19.3 Factorising to simplify expressions involving large numbers.
19.4 Factorising involving squared terms.
19.5 Factorising negative terms.
19.6 Factorising by finding binomial factors.
19.7 Factorising four terms by grouping 2 and 2.
19.8 Factorising using the difference of perfect squares.
19.9 Factorising quadratic trinomials.
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MM

Question

20.

21,

22.

23.

SB
Skill No.

20.1
20.2
20.3
20.4
20.5
20.6
20.7
20.8
20.9
20.10

21.1
21.2
21.3
21.4
21.5
21.6
21.7
21.8
21.9
21.10
21.11

21.12
21.13
21.14
21.15
21.16
21.17

22.1
22.2
22.3
22.4
225
22.6
22.7
22.8
22.9
22.10

23.1
23.2
23.3
234
235
23.6
23.7
23.8
239
23.10
2311
2312

[Maths Mate - Mathematical strand]
Skill Builder - Skill description

1= TUE: T oY T 203
Solving one-step equations by using the inverse operations of + and -
Solving one-step equations by using the inverse operations of x and +
Solving two-step equations by using the inverse operations of +, -, x and +
Solving equations by first expanding the brackets.

Solving equations with variables in more than one place.

Solving equations involving algebraic fractions.

Solving inequations.

Solving quadratic equations.

Solving simultaneous equations.

Solving equations by factorising.

[Coordinate GEOMELIY]. ... 223
Completing a table of values for a linear rule.

Graphing lines of equations x = constant and y = constant on a Cartesian plane (e.g. x=1, y=2).
Graphing lines of equation y = mx + ¢ on a Cartesian plane (e.g. y = 3x + 2).

Completing the missing coordinate of a point on a given line.

Deciding if a point is on a line of a given rule.

Finding the x-intercept and the y-intercept of a linear graph.

Sketching a linear graph by finding the x-intercept and the y-intercept.

Finding the gradient of a line by using the rise/run formula.

Finding the coordinates of the midpoint of an interval.

Rewriting a linear equation in the gradient-intercept form.

Finding the gradient, the x-intercept and the y-intercept of an equation written in the gradient-intercept form
Yy =mx+C.

Finding the gradient of a line when two points are given.

Writing the equation of a line when two points are given.

Completing a table of values for a non-linear rule.

Sketching non-inear rules by completing a table of values.

Solving simultaneous equations by graphing their lines on a Cartesian plane.

Calculating the distance between two points.

[Units of Measurement / TIME)............eoeeeeoeoeeeeeeeseeeeeeeseeseeeseeseeseese s 249
Reading scales.

Choosing appropriate units and measurements.

Working with measurement prefixes.

Measuring with precision and tolerating error.

Calculating elapsed time and reading timetables.

Converting units of measurement for length.

Converting units of measurement for mass.

Converting units of measurement for capacity and cubic volume.
Converting units of measurement for area.

Converting between units of measurement for capacity and cubic volume.

L gL T LA Y= | 259
Calculating the perimeter of polygons.

Calculating the perimeter of composite shapes.
Calculating the circumference of circles.

Calculating the perimeter of composite circular shapes.
Calculating the area of squares and rectangles.
Calculating the area of triangles.

Calculating the area of parallelograms.

Calculating the area of rhombi and kites.

Calculating the area of trapeziums.

Calculating the area of composite shapes.

Calculating the area of circles.

Calculating the area of composite circular shapes.
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MM

Question

24,

25.

26.

27.

28.

SB
Skill No.

24.1
24.2
24.3
24.4
24.5
24.6
24.7
24.8
24.9

25.1
25.2
25.3
25.4
25.5
25.6
25.7
25.8

26.1
26.2
26.3
26.4
26.5

26.6
26.7
26.8
26.9
26.10
26.11
26.12
26.13
26.14

26.15

27.1
27.2
27.3
274
275
27.6
27.7
27.8
279

28.1
28.2
28.3
28.4
28.5
28.6
28.7
28.8
28.9
28.10
28.11
28.12
28.13
28.14
28.15

[Maths Mate - Mathematical strand]
Skill Builder - Skill description

ST T = T3 =T | 277
Calculating the total surface area (TSA) of rectangular prisms and cubes using nets.

Calculating the total surface area (TSA) of rectangular prisms.

Calculating the total surface area (TSA) of rectangular composite solids.

Calculating the total surface area (TSA) of triangular prisms.

Calculating the total surface area (TSA) of pyramids.

Calculating the total surface area (TSA) of composite solids.

Calculating the total surface area (TSA) of basic 3-dimensional round shapes.

Calculating the total surface area (TSA) of more complex 3-dimensional round shapes.

Expressing the total surface area (TSA) of 3-dimensional shapes in algebraic form.

[T o1 L0711 293
Calculating the volume of square and rectangular prisms.

Calculating the volume of other prisms.

Calculating the volume of pyramids.

Calculating the volume of basic 3-dimensional round shapes.

Expressing the volume of 3-dimensional shapes in algebraic form.

Calculating volume in relation to capacity.

Calculating volume in relation to length and area.

Calculating the volume of composite solids.

[Pythagoras / TrQONOMELIY]. ...t 303
Solving simple quadratic equations.

Recognising Pythagoras’ theorem.

Solving more complex quadratic equations.

Finding the hypotenuse when the other sides of a right-angled triangle are given.

Finding a perpendicular side when the other perpendicular side and the hypotenuse of a right-angled
triangle are given.

Applying Pythagoras’ theorem.

Applying Pythagoras’ theorem to find the perimeter of 2-dimensional shapes.

Applying Pythagoras’ theorem in a variety of 2-dimensional shapes.

Finding a side length in isosceles right-angled triangles.

Applying Pythagoras’ theorem to find the distance between two points located on a Cartesian plane.
Applying Pythagoras’ theorem to find the area of 2-dimensional shapes.

Recognising trigonometric functions (sine, cosine, tangent).

Calculating the value of basic trigonometric ratios in right-angled triangles.

Finding an unknown side of a right-angled triangle when a trigonometric ratio of an angle

and another side of the triangle are given.

Calculating the value of trigonometric ratios in right-angled triangles by first applying Pythagoras’ theorem.

7Y g | =X 323
Choosing the correct terms related to angles.

Finding the complement and the supplement of a given angle.

Working with vertically opposite angles.

Working with angles in a triangle.

Finding the exterior angle of a triangle.

Working with angles in a quadrilateral.

Working with pairs of alternate, co-interior and corresponding angles.

Finding the value of an angle in a variety of diagrams.

Finding the value of an angle in a circle.

[Geometric ReasONINg]. ... 333
Recognising polygons, quadrilaterals and triangles.

Classifying triangles.

Describing the properties of quadrilaterals.

Recognising rotational symmetry in 2-dimensional shapes.

Describing the properties of 3-dimensional shapes.

Using Euler’s formula for polyhedra.

Recognising nets of 3-dimensional shapes.

Drawing translations, reflections and rotations on a Cartesian plane.
Recognising and drawing enlargements and reductions on a Cartesian plane.
Recognising congruence tests for triangles.

Recognising similarity of 2-dimensional shapes.

Identifying equal sides and angles to prove that two triangles are congruent.
Using congruent triangles to find unknown sides and angles.

Drawing 2-dimensional shapes to scale.

Recognising elements of circle geometry.
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MM

Question

29.

30.

SB
Skill No.

29.1
29.2
29.3
29.4
29.5
29.6
29.7
29.8
29.9
29.10
29.11
29.12
29.13

29.14
29.15
29.16
29.17

30.1
30.2
30.3
30.4
305

30.6
30.7
30.8
30.9
30.10
30.11
30.12

[Maths Mate - Mathematical strand]
Skill Builder - Skill description

53 L= (o= 349
Interpreting data in column or bar graphs.

Interpreting data in stack graphs.

Interpreting data in line graphs.

Interpreting data in pie charts.

Calculating the median of sets of data.

Calculating the mode and range of sets of data.

Calculating the mean of sets of data.

Calculating the mean, median and mode of sets of data.

Interpreting histograms.

Interpreting stem-and-leaf plots.

Interpreting dot plots.

Interpreting frequency tables.

Calculating the median, range, upper quartile (UQ), lower quartile (LQ) and interquartile range (IQR) for
box-and-whisker plots.

Interpreting scatter plots.

Interpreting frequency histograms.

Drawing box-and-whisker plots.

Calculating the median, upper quartile (UQ), lower quartile (LQ) and interquartile range (IQR) for
frequency tables and stem-and-leaf plots.

[PPODADIIIEY L. ..o 369
Describing the probability of an event using probability scales.

Calculating the probability of a simple event.

Recognising the probability of complementary events.

Finding the possible outcomes (sample spaces) of an event by completing tree diagrams.

Calculating the probability of multiple events by using tree diagrams or two-way tables to represent the
sample spaces.

Calculating the probability of mutually exclusive events by using the Addition Law of Probability.
Calculating the probability of non-exclusive events.

Finding the number of expected successful events.

Calculating the probability of independent events by using the Multiplication Law of Probability.
Completing a probability tree diagram.

Calculating the probability of an event represented by Venn diagrams.

Calculating the probability of an event represented by two-way tables.
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1. [Long Xx,+]

Skill 1.1

Multiplying a large number by a multiple of 10.

e Consider the zeros as making groups of 10s or 100s and place them at the end.

e Then multiply by the remaining digit as though it was a unit.

Q. 589x700= A. 412300 65%’9 Consider 700 as 7 groups of 100.
X 70 } Multiply 589 by 7.
41230
‘ To show we want groups of 100,
place two zeros after the 4123.
a) 67x40= 2680 b) 58x90= c) 74x60=
2 7 o
6.7 5.8 74
X 40 X 190 X 6 0)
2680 20 0
d) 89x70= e) 483x50= f) 790 x 80=
8 9 4 8 3 79 0
X 7 0 X 50 X 8 0
g) 890 x 200 = h) 647 x 400 = i) 2596 % 200 =
890 6 47 2596
xza)o) X 400 X 200
1780070
i) 1516%300= k) 310x 2000 = ) 475x2000=
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Skill 1.2 Multiplying a large number by a two-digit number (1). E

e  Multiply by the units first.
e Then multiply by the tens.
Reminder: Put a zero in the units place before you start multiplying by the tens.

513
Q. 564x18= A. 10152 | 56,4 Multiply 564 by8.
X 18 Then multiply 564 by 10.

7
( 4:5:1:2 _Remember: Puta 0 in the units place.

—M Add the results.
10152
This question can be thought of as:
§5§56§34 plus 564
X 1 .8 n X, 11,0
4512 5.640 =10152
a) 19x15= 285 b) 27x13= Cc) 34x18=
4 2 .
]9 217
xi 15 x 13 x 18
o900 o 8]
190 |
285
d) 56x14= e) 274x17= f) 456x19=
6 2 7 4 5
X 1 4 X 1 7 X 1 9
g) 249x36= h) 237x28= i) 413x56=
2 49 2 37 4 1 3
X 3 6 X 2 8 X
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13583

Skill 1.2
j) 289x47=
6 .6 .
289
§><§3 53457
( 2023
+ b
11560
13583
m) 516x33 =
p) 2009 x 96 =
20 0 9
X 9 6
s) 1989 x43=

k) 873x35=

n) 934x78=

q) 1087 x37=

1 087

Multiplying a large number by a two-digit number (2).

) 456x% 64 =

0) 689 % 56=

r) 3265x73=

3265

) 2701 x 84 =

u) 5678 x92=
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Skill 1.3  Multiplying a large number by a large multiple of 10.

e Consider the zeros as making groups of 10’s or 100’s and place them at the end.
e  Multiply by the units first, then by the tens.

Q. 382x230= A. 87860 3382 Consider 230 as 23 groups of 10.
Xi 2130 Work with the 23 first.
1146 Multiply 382 by 3.
Tl 7640 Then multiply 382 by 20.
87860 Add these results.
To show we want groups of 10,
place a 0 after the 8786.
a) 358x130= | 46540 | b) 469x210= c) 325x180=
12 . .
358 4.6 3 2
X' 130 x 1210 x 180
(1’074 o
3580 0
46540 0
d) 637x140= e) 428x230= f) 1865x%x390=
6 3 7 4 2 8 1 8 6 5
X 1 4 0 X 2 30 X 390
g) 2904 x 420 = h) 263 x1500= i) 457x1800=
2 9 0 4 2 6 3 4 5 7
X 4 2 0 X I 5 0.0 X I 8 0 0
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Skill 1.4

Dividing a large number by a single digit.

e Break down the division into smaller divisions.
e  Work from left to right.

BB
nf? 8

Q. 2835+7=

A. 405

405
7)2784%5

Starting at the left, divide 7 into 2.

7 does not divide into 2 at least once
so‘carry over’ the 2 groups of 1000 and
make 28 groups of 100.

7 divides into 28 four times and 0
remainder. Write a 4 above the 8.

Then divide 7 into 3. 7 does not divide
into 3 at least once so‘carry over’ the 3
groups of 10 and make 35 groups of 1.
Write a 0 above the 3.

7 divides into 35 five times and 0
remainder. Write a 5 above the 5.

d) 496+ 4=

g) 3324+4-=

) 2384+4=

m) 6013+ 7=

84

831

b)

h)

k)

136 + 8 =

c) 390+6=

8143 6

6)3:9:0

792 =3 =

f) 854+7=

T -

317.9 2

71854

1491 + 3=

i) 4135+5=

5670+ 6=

I) 4383+9=

8560 + 5 =

0) 9048 + 8=

8190 48
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Skill 1.5
EITHER

When the whole number ends in the same
number of zeros or more zeros than the

power of 10:

e Take off as many zeros in the whole
number as there are zeros in the power

of 10.
Example:

54000 + 10 = 5400
54 000@ + 10d = 540
54000 + 1000 = 54

Dividing a large number by a power of 10.

OR
When the whole number ends in less zeros
than the power of 10:

Move the decimal place to the left as
many places as there are zeros in the
power of 10.

Example: 3070 + 100 = 3070 = 30.7

Hints: Any zero at the end of the number

and to the right of the decimal point can be
removed.
A decimal point would be at the end

of a whole number but is not written by
convention, e.g. 3070 =3070.0

Q. 48670+ 1000 =

A. 48670+ 1000
= 48670.0 + 1000
= 48670
= 48.67

There are 3 zeros in 1000 so move the
decimal point 3 places to the left.

The zero on the right can be removed.

a) 12000+ 100 =

= 12000+ 100 =

g) 543+10=
=54.3 =

i) 6450+ 100 =

120

54.3

b) 15000+ 10=

h) 278+ 10=

c) 13500+ 10=

f) 80000 + 100 =

i) 5466+ 10 =

) 5507+ 100 =

© Maths Mate Mauve,/Lime Skill Builder 1




Skill 1.6

Dividing a large number by a multiple of 10.

2]
8

e If both the dividend and the divisor end in 0 or 00 then divide both numbers by 10 or 100 to

remove both zero endings.

e Then divide by the remaining single digit.

Q. 34780 +20=

A. 34780+ 20
= 34780 + 24
=1739

Divide both numbers by 10

to remove the zeros.

1:7:3'9  Then complete the division.
2)314778

a) 2460+ 30=

=2460+30 =

g) 39120+40=

=39120+40 =

) 21420+60=

m) 137700 + 300 =

82

978

b) 1760+ 20 =

h) 75980+ 20=

k) 50080+ 80=

n) 450400 + 800 =

c) 6950+ 50=

f) 8220+30=

i) 37550+ 50=

) 52380+ 90=

0) 142200 + 600 =
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Skill 1.7

e Work from left to right.

e Break down the division into smaller divisions by dividing into only as many digits as you
need to get an answer greater than 1.

e |t may be difficult, so guess the number of divisions and multiply your guess to check.

e Subtract your answer from the original number to get the remainder, which must be less
than the number you are dividing by.

e Continue in this way by bringing down the next digit to make the next number to divide into.

e Repeat until the result of the subtraction is zero.

Dividing a whole number by a two-digit number (1). B

Q. 1026+19= A. 54 /Xf5 4 Startatthe left.
} RN 1 and 10 are too small to divide 19
19\ ! 0 2 0 into and get a result greater than 1.
Divide 102+19=7?
& 19is nearly 20 so 5 is a good guess.
- | 1716 Check by multiplying 5x19=95
Subtract 102 -95=7
Write 5 above the 2.
Bring down the 6
Divide 76 -+ 19=7? (Guess 4)
Check by multiplying 4 x19=76
Subtract 76 - 76=0 (No remainder)
Write 4 above the 6.
5 4  OR Work as a short division.
L 7
a) 476+17= 28 b) 546 +13= c) 645+ 15=

d) 792+12=

12)7:9:2

151645

e) 728+ 14=

f) 578+17=

1417 2 8

1715 7 8
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Skill 1.7  Dividing a whole number by a two-digit number (2). B

g) 609+21= h) 825+25= i) 504+ 14=

—29 3
2(15609 258 2 5 14)5 0 4
~4. 2 - E

189
- 189 - -

) 432+18= k) 848+ 16= ) 814+22=

18)4 3 2 16)8 4 &8 2218 1 4

m) 8055+ 15= n) 1022+ 14= 0) 3870+ 18=

14)1 0 2 2 1813 8 7 0

p) 2686+ 17= q) 2337+19= ) 2608+ 16=

1712 6 8 6 1912 3 3 7 16)2 6 0 &8
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Skill 1.8

e Place a decimal point and more zeros at the end of the whole number.
e Divide into the whole number and continue until you get an exact division with no remainder.
e Line up the decimal point in your answer.

Dividing whole numbers - remainder.

Q. 3948+ 8= A. 493.5 '4,9:3...5 Divide 8 into 3948.0
Continue until you get an exact
number with no remainder.

a) 639+5= 1278 | b) 315+6= c) 366+5=

1.2.7.8 52 RS
113 3 T_ 13 SRR
5163797 6137157 5136 6.0
d) 1379+2= e) 4572+8= f) 835+4=
2)1'379.0 8145 72.0 418 35.00
g) 233+4= h) 590+ 8= i) 2058+ 12=
58.25

)]

4127373 0%

1706 + 20 =

200170 6.0

k)

815:9.0.0 0

5187+ 15=

I5)51.8 7.0

1)

12)2.0 5.8.0

988 + 16 =

16)9. 8 8.0 0

page 10

© Maths Mate Mauve,/Lime Skill Builder 1




Skill 1.9  Dividing whole numbers - recurring remainder.

e Place a decimal point and more zeros at the end of the whole number.
e Divide into the whole number and continue until:

The last digit keeps repeating - place a dot above the recurring digit.

Two or more digits repeat in a pattern - place a dot above the pattern of recurring digits.
e Line up the decimal point in your answer.

Q. 698+ 6= A. 116.3 11/6.3 33 Divide6into 698.000 using as
6 ) 6 938 20 20 20 many zeros as you like.

Continue until you are sure of
the pattern of the remainder.

a) 650+9= 72 D b) 445+3= c) 370+6=
72.22 10 1 L B
612 112 12 PR AR
9635303.3030 3/4:4:5.0:0 6)3:7:0..0:0
d) 434+3= e) 938+6= f) 962+9=
31434, 6)9 3 8. 919 6 2
g) 5870+ 6= h) 1304+9= i) 985+ 11= 89.54
89.5454
9,0 6 5 6 15
65 8§ 70 911 3 0 4 11 938353.30303030
) 1547 +21= K) 754+22= ) 4586+ 15=
2111 5 4 7 2217 5 4 1514 5 8 6
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2. [Decimal +,-]

Skill 2.1  Adding decimal numbers (1).

e Work vertically, lining up the decimal points.

e Add from right to left in the columns.

EE

Q. 3.42+0.38= A. 3.80 3.42  2+48=10  camy1l,write0
+0.38 4+3+carry1=8 write 8
3.80 3+40=3 write 3
a) 0.14+0.08= 0.22 b) 7.5+3.8=
1 1,
0.1:4 IVARIN
+ 0.0:8 +:3.8
0.2 2 .3

c) 0.65+027=

0.6 5
+0.27

e) 13.007 +16.507 =

13.00:7
+16.507

g) 3.45+2.05=

3.45

i) 7.035+297=

70135
+ C | |

d) 434+381=

4.3 4

+ 3.8 1

f) 1.492+5.774=

+

1.4.92

h) 16.097 +11.332=

) 83+2.65=

8.3
+ | Co |
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Skill 2.1
k) 33.46+8=

33.406
+ 8.000

Adding decimal numbers (2).

41.46

4§ 1 46

m) 5.09 + 6.005 =

0) 543+0.593=

q) 0.618+1.382=

s) 2.045+0.309 =

u) 4.747+4747=

) 14.245+9=

+

EE

114.245

n) 4263+7=

p) 0.82+19.6=

) 3.8+12.207=

t) 0.008+10.04 =

V) 0.407 + 0.605 =
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Skill 2.2 Subtracting decimal numbers (1). EIE

e Write the numbers vertically, lining up the decimal points.

e  Subtract from right to left in the columns.

e If there is no digit in a space after the last digit of a decimal number, then you can add a
zero if you need one.

RN
Q. 5.09-0.983= A. 4.107 5..019:0 Add a 0 after the 9.
—0.983 0 — 3 =7 Borrow 1 hundredth
L or 10 thousandths.

4107 q9_3=27 write 7
Pay back 1 hundredth.
8+1=9
9-9=0 write 0
0 —9=7 Borrow 1 unitor 10 tenths.
10-9=1 write 1
Pay back 1 unit.
0+1=1
5-1=4 write 4
a) 5.62-0.51= 511 b) 96-78=
5.612 9.6
~ 0.5 1 ~ 7.8
5.11 .8
c) 9.07-4.56= d) 1.068 -0.097 =
—4.56 ~0.09 7
e) 2545-1572= f) 1037-4.6=
~15.72 - 4.6
g) 14.072-8= h) 4.043 - 0.807 =

1:4.0:7:2
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Skill 2.2 Subtracting decimal numbers (2). E

) 136-0.058= 1302 | I 54-075=
1.3610 50400
- 0.0,58 -
1.302
k) 12.5-0.047= ) 0.086-0.009 =
125000
m) 6.02 - 0.055 = n) 249-633=
0) 19-1.743= p) 15.08-0.491=
q) 2.006-14= r) 23.33-16.66=
s) 14.14—1.41= ) 53-0503=
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Skill 2.3  Subtracting a decimal number from a whole number (1).

e Write a decimal point at the end of the whole number.

e Add as many zeros after the decimal point as there are decimal places in the decimal

number.

e  Work vertically, lining up the decimal points.
e  Subtract from right to left in the columns.

YR
Q. 10-038= A. 9.62 1:0:.:0:0  0-8=? Borrow 10 hundredths.
-, 038 10-8=2 write 2
9,62 Pay back 10 hundredths or 1 tenth.
L 3+1=4
0-4=7? Borrow 10 tenths.
10-4=6 write 6
Pay back 10 tenths or 1 unit.
0+1=1
0-1=7? Borrow 10 units.
10-1=9 write 9
Pay back 10 units or 1 ten.
1-1=0
a) 1-007= 0.93 b) 1-0.09=
] oL
1:..0:0 1:.0:0
- 101'11017 - 0109
0.93 X
c) 10-2.7= d 1-0.034=
10() 1 000
- 27 0 01314
e) 10-0.84= f) 10-5.637=
_ 084 _ oo
g) 100-83= h) 100-0.23=

1:0.0.0

100.00
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Skill 2.3  Subtracting a decimal number from a whole number (2).
i) 8-062= 738 ) 5-027=
8§.0:0 5.000

—]03.31632 - L
k) 9-0.604= ) 6-271=
m) 2-0.077 = n) 13-3.78=
0) 14-9567= p) 18-0.515=
q) 20-2.02= ) 43-0307=
s) 31-6.003= ) 13-0333=
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SKkill 2.4  Adding and subtracting decimal numbers (1). B
e Use BODMAS rules and add or subtract from left to right across the equation.
e Complete the operations one at a time.
e Work each operation vertically, lining up the decimal points.
e  When in column format, add or subtract from right to left in the columns.

I
Q. 73+6.41-0.08= A. 13.63 7.3 Firstadd 7.3 + 6.41

Complete the operations from left t@ ——_——-H 6: : 43 ! Then subtract 0.08 from the result.
1:3.71
L )
11311711
- 10..0:8

13.63

a) 5.238-1.45+0.66=

Sy,
5.2:3.8
-1 145()

3§.§7§8§8

3.7.88
+ 0.6 60

4§.§4§4§8

c) 133-46+0.77=

11
1133
T 146

)

e) 203-54+1.78=

21003
-, 5.4

)

4.448 b) 47+1.05-05=
4..7.0

+1.05

5§.§7§5

5.7:5

~0.50

d) 1+2.309-092=

10100
+2.3009

)

f) 3+6.049-1.796=

3.000:0
+ 6.0 49

)
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Skill 2.4  Adding and subtracting decimal numbers (2).

g) 099+1.067-0.48=

L 1 ‘
0:.9:9,
+ 1067

- 0.48

i) 16.7+0.336-1.59=

16.7
+ 0.336

k) 0.223+11.094-8.4=

m) 18.093 - 13.007 + 0.256 =

h) 21-1446+39=

201,00
- 1.4.46

j) 10.504-3.07-1.06=

1 0.5 0 4

) 21.75-0336-19=

n) 1.08-0.241+12.121=
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3.

Skill 3.1 Multiplying a decimal number by a whole number.

[Decimal x,+]

Ignore any decimal points and complete the multiplication from right to left.
Count the number of decimal places in the question.
Move the decimal point the same number of places from the right in the answer.

Q. 549x6= A. 32.94 25@@ 6x9=>54 carry 5, write 4
X 6 6x4+carry5=29 carry 2,write 9
32.9% 6 x5+ carry2=32 write 32
2 decimal places in question so
move decimal point 2 places from right
a) 0.7x4= 2.8 b) 09x8= c) 26x7=
2 7 4
0.7 0.09 2.6
X 4 X 8 X 7
2.8 2
d) 48x5= e) 326x7= f) 208x3=
4.8 3.2 6 2.0 8
X 5 X 7 X 3
g) 1223x6= h) 1.507x9= i) 2137x7=
1 2.2 3 1.5 07 2 1.3 7
X 6 X 9 X 7
j) 143x8= k) 3.056x9= ) 4827x3=
1 4.3 3.0 5 6 4 8.2 7
X 8 X 9 X 3
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Skill 3.2

Multiplying by a power of 10
e Count the number of zeros in the power of 10.
e Move the decimal point to the right as many places as there are zeros in the power of 10.
e Add zeros as place holders, if necessary.

Example: 4.5 x 100 = 4.50 x 100 = 450

Multiplying by a multiple of 10

Multiplying a decimal number by powers and multiples of 10.

f o

e Disregard the 0’s in the multiple of 10 and multiply by the remaining digit.

(see skill 3.1, page 21)

e Move the decimal point to the right as many places as there are zeros in the multiple of 10.

Q. 0.005x 80= A. 0. @4@ 5 8X5=40 carry 4, write 0
% 8 8x0+carryd=4 write 4
—_— 8x0=0 write 0
Y A
0.040  gyo=0 write 0
0. ,0-?5 X 1 zero in multiple so
= 0.040x 1 move decimal point 1 place right
=04
a) 6.37x b) 3.98x [0)= c) 0.03x10=
=637, - | 637 =39'8 = = =
d) 4.29x100= e) 100x3.007 = f) 21.88x100=
g) 100 x0.005 = h) 0.8x100= i) 100x0.12=
j) 0.039x10= k) 0.73x10= ) 1000 0.57 =
_ - - - =0.57" = | 570

Add zeros as place holders

0) 0.64 x 200 =

r) 60x0.704 =
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Skill 3.3  Multiplying a decimal number by a negative power of 10 (e.g. 0.1)
e Move the decimal point to the right in the power of 10, as many places as you need to
make 1.

Example: In 0.01'the decimal point must move two places to the right to make 1.
e Then move the decimal point the same number of places to the left in the other number.
e Add zeros as place holders, if necessary.

Example: 2.4 x 0.01 = 002.4 x 0.01'= 0.024 x 1 = 0.024
e Ifthe resultis less than 1, write a zero in the units place.

Example: By convention 0.37 rather than .37

Q. 0.01x39=

A. 0.0] x3.9 2 places right makes 1 so
~NT move decimal point 2 places left
= 0.01 X03.9

=1x0.039
= 0. 039\@ so write zero in uni@
a) 7.84x071= b) 42x071= c) 0.1x68.5=
=0.784x1 =1|0.784 = = =
d) 0.01 x593.2= e) 484.5x0.01= f) 0.01x223.7=
g) 0.001 x31.3= h) 0.001 x 9090.9 = i) 0.001 x1234.5=
= 0.007 x 0031.3 = -
=1x0.0313 =]0.0313 = = - -
N Use zeros as place holders)
j) 0.01x12.8= k) 32.5x0.01= ) 001x139=
m) 530.8 x 0.001 = n) 0.01x1.02= 0) 54x0.001=
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Skill 3.4  Multiplying a decimal number by a decimal number. EE

Neglect any decimal points and complete the multiplication from right to left.
Count the number of decimal places in the question.
Move the decimal point the same number of places from the right in the answer.
Use zeros as place holders, if necessary.
Example: 0.02 x 0.3 =0.006
e |f the result is less than 1, write a zero in the units place.
Example: By convention 0.37 not .37
e Remove any zeros at the end of the decimal number, after the decimal point, if necessary.
e Remove any zeros at the start of the decimal number, up to zero units, if necessary.

11
Q. 154x0.03= A. 0.462 1 5.4 3x4=12 carry 1, write 2
X 0@@ 3x5+carry1=16 carry 1,write 6
0.476"2 \3x1+carry1=4 write 4
mez—er(@ 3 decimal places in question so
move decimal point 3 places from right
a) 06x0.7= 0.42 b) 0.8x0.4= c) 09x0.5=
4 3 4
0.0 0.8 0.9
X 0 ) ——Gamipues) X 0.4 x 0.5
A2 — Fpiaces from right) 2
< 1 so write zero in units place
d) 3.6x06= e) 0.7x4.58= f) 0.17x0.08 =
3.6 4.5 8 0.1 7
X 0.6 X 0.7 x 0.0 8
g) 3.9x0.09= h) 0.03x2.98= i) 32.5%0.09=
3.9 2.9 8 3 2.5
x 0.0 9 x 0.0 3 x 0.0 9
) 275x6.7= k) 9.15x23= [) 12.8%0.43=
2.7 95 9.1 5 1 2.8
X 6.7 X 2.3 x 0.4 3
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Skill 3.5  Dividing a decimal number by a whole number.

e Break down the division into smaller divisions.
e Divide from left to right.
e Line up the decimal point in your answer with the decimal point in the question.

Q. 2082+6= A. 34.7 347 2+6=? carry 2
6\2707%8.2 20+6=3 carry2 write 3
-\ 28+6=4 carry 4 write 4
42+6=7 write 7
a) 163.2+8= 204 | b) 768+4= c) 465+5=
!E 20.4
§)1'6 3.7
d) 1404+6= e) 1458+3= f) 1309+7=
6)1 40.4 311 45.8 711:3.0.9
g) 31.05+5= h) 79.48+2= i) 96.56+ 8=
513.1.05 217.9.48 819 6.5 6
i) 10424+ 4= k) 153.54+9= ) 79478 +7=
410 4.2 4 9)1 53.54 7179 4.7.8
m) 201.12+8= n) 391.26+6= 0) 150.625+5=

) ) )
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Skill 3.6

Dividing a decimal humber by a power of 10.

f

e Move the decimal place to the left as many places as there are zeros in the power of 10.
Example: 3072 = 100 = 30.72

e Add zeros as place holders, if necessary.
Example: 4.5+ 100 = 004.5 + 100 = 0.045

e Ifthe result is less than 1, write a zero in the units place.

Example: By convention 0.37 not .37

Q. 097+10=

A. 0.97+10

=097+ 10
=0.097

\\@ $0 write zero in ur@

2 zeros, 2 places left

a) 6.7+100=

= 006.7 ~ 100=

0.067

XAdd zeros as place holders )

d) 335+10=

g) 036+10=

—00.36+ 10 =

XAdd zeros as place holders )

i) 492+ 100=

b) 230.6+10=

) 42.6+ 1000 =

c) 153+10=

f) 324+100=

i) 653+100=

) 0.74+100=

) 1.02+100=
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Skill 3.7

Dividing a decimal number by a negative power of 10 (e.g. 0.1)

Move the decimal point to the right in the power of 10, as many places as you need to

make 1.

Example: In 0.01 the decimal point must move two places to the right to make 1.

e Move the decmal porigl the same number of places to the right in the dividend.
Example: 4.52 +0.01 =452 +1 =452
e Add zeros as place holders, if necessary.
~ N
Example: 4.5+ 0.01 =4.50+ 0.01 =450 + 1 =450
Q. 0.85+0.01= A. 0.85+0.01

_ 0’(.’33\_ 0’5’].\ 2 places right makes 1

so 2 places right

A
p) 12+0.01=
D)

1 place right makes 1

56

b) 3.03+0.1=

n) 124+0.1=

dd zeros as place h@

q) 232+001=

i) 653+001=

) 7.153+0.001 =
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Skill 3.8  Dividing a decimal number by a decimal number. 3

e Move the decimal point to the right in the divisor, as many places as you need to make it a
whole number.

e Then move the decimal point the same number of places to the right in the dividend.
Example: 4.53 = 0.02 = 453.0 + 2 = 226.5

e Add zeros as place holders, if necessary.
Example: 3.6 +0.06 = 3.60' = 0.06'= 360 = 6 = 60 (See also example above.)

e Break down the division into smaller divisions.

e Divide from left to right.

e Line up the decimal point in your answer with the decimal point in the question.

Q. 3.68+0.8= A. 368+058 4is
= 36.8+8 e

3

8136

- did
-4 iy
Line up decimal places

@laoe right makes a whole nu@
\
a) 9.84+ o’é‘:/m b) 0.6+02= c) 2.8+04=

12.3 - - - -
e) 4.68+04= f) 8.61+07=

i) 2.4+0.06= K) 0.4-+0.004= ) 02+025=
m) 3.675+0.15= n) 37.8+12= 0) 1.75+14=
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Skill 3.9

e Move the decimal point to the right in the divisor, as many places as you need to make a
whole number.

e Then move the decimal point the same number of places to the right in the dividend.
Example: 45 + 0.02 = 45.00 + 0.02 = 4500 + 2 = 2250

e Add zeros as place holders, if necessary.
Example: 36+ 0.6 = 36.0 = 0.6 = 360 + 6 = 60 (See also example above)

e Break down the division into smaller divisions.

e Divide from left to right.

e Line up the decimal point in your answer with the decimal point in the question.

A. 60+0.2 @ce right makes a whole@ 3 ; 0 ; 0
= 60.0+ 0.2 21600

= 600+ 2
=300

Dividing a whole number by a decimal number.

Q. 60+02=

Add zeros as place holders

@laces right make a whole nu@

a) 9+0.03=

b) 7+0.02=

300 = = _ =

c) 80+04=

e

d) 27+09= e) 18+0.04= f) 32+08=

g) 45+0.05=

h) 50+ 0.25=

K) 96+0.8=

page 29
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4. [Fraction +,-]

Skill 4.1 Adding fractions with the same denominator (1). EE

e Add the numerators (top numbers of the fractions).
e Do not change the denominators.
e Simplify the resulting fraction and/or change it to a mixed number if necessary.

To simplify a fraction To change an improper To change a mixed number
fraction to a mixed number | to an improper fraction

Hint: If the numbers are MIXED NUMBER

both even then you can start @

proper
with dividing by 2. 3 IMPROPER FRACTION 3@
..denominator

(even) .
@ — e Divide the numerator by | e  Multiply the whole

‘ denominator the denominator. number by the
(even) 7 denominator and then

— =7+ 3=2remainder 1
e Divide both the numerator 3 :S?nﬁztﬁsu” to the
and the denominatorby | e Write the result as the o
the same number. whole number and the (3=F 3x5+2=17
4 2 2+2 A remainder over the %A
%;2= 5; 2: Z denominator. ° Rewrite the total over
' ' 7 .30 1 the denominator.
3 '797°3 2 17
3—=—
5 5
_ I 2 — Add the top
Q- 5ty" A 5+ 5= mmony) + B -
1+2 ® . © _ @
3+3 .@ -
"~ 9.a 3 _ 1
9 3
1
3
2 Add the top 4
_3+2 _ 5 _ _ . .
......................................... 8
2
11 11 9 13 13
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Skill 4.1
5 6
g) Tt =
_11 Change to
- 7 mixed number
=11+7 = 14
......................................... 7
. 6 7
j) ﬁ+ﬁ
1 1
m) —+—=
6 6_(Simplity)
_ 2 7
_.‘?.:? ........................... _ 3
12 12
s) 34_3—

474 _CSimplity)
6 27F .
. iffﬂ;i;iij _____

V) —+==
y) E_i_i_
10 10

Adding fractions with the same denominator (2).

h) ﬂ_f_i:
5 5
_8
5
k) £+1_0=
17 17
2 3
n —+—=
10 10
_J _
10 B
15 15
t) Z+l:
g8 &
_8 1
=5, =1 %
W) —+—=
Z) l+l—
12 12

FE

o~ 5 8
) —+—=
9 9

) 53,6
15 15
0) —+—=
y 3,1
10 10
5
u —+==
) 6
11 13
X) —+—=
18 18
17
2z) —+—=
15 15
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Skill 4.2

e Subtract the numerators (top numbers of the fractions).
e Do not change the denominators.
o Simplify the resulting fraction and/or change it to a mixed number if necessary.

(see skill 4.1, page 31)

Subtracting fractions with the same denominator.

EE

5 1 5 1 Subtract the top
a 51 A Lo mates) T _ [T -
5.7 @ _ ©o _ @
=—= 6 6 6
’
4+2 =
" 6.2 4 - 2
6 3
2
3
4 2 Subtract the top 7 8 4
_4-2 _[ 2 _ _ _ _
3 L5 B R I
g 17 4 o 192 n 182
9 9 10 10 7 7
_]3 Change to —
- ; mixed number -
......................................... 9
673
9ks L . I ..
. 11 5 13 10 11 7
)= ) o= ) =
18 18 15 15 16 16
m) 1_7_2: n) E_éz o) 1_9_i:
5 5 8 8 12 12
_I157P 3 _ _ _ _ _
5.5 B B B B B B
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Skill 4.3

Adding mixed numbers with the same denominator. 3]

Add the whole numbers first.

Add the numerators (top numbers of the fractions).

Do not change the denominators.

Simplify the resulting fraction and/or change it to a mixed number if necessary.

(see skill 4.1, page 31)

Q. 1ﬂ+1i:
5 5

A ]+1+i+i: Add the top
' 5 5 numbers only + =
I
5 5

8 Change to
=2+ E mixed number

3 2 + =
= 2+ ] = —/"Add the whole 5
G 00w
3 =
5 5
/Jr\«
a) 20432= b) 22412= ) 1244 =
7 7 numbers 9 9 11 11
0]
A 7 0
/t\
1 1 4
d 1-+1== e) 21+3—= f) 2i+1——
6 10 10 12 12
0]
0]
;\
g) 2§+1§— h) 2‘_‘+212 ) 32+5§:
77 9 9 10 10
8 Change to
:3+; = =
/Jr\
i) 124272 k) 224332 ) 324000
8 8 6 12 12
10
8
2.2
=3+1° ~ ~
+2
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Skill 4.4  Subtracting mixed numbers with the same denominator (1). B 2
e Change mixed numbers to improper fractions before subtracting. (see skill 4.1, page 31)
e  Subtract the numerators.
e Do not change the denominators.
o Simplify the resulting fraction and/or change it to a mixed number if necessary.
(see skill 4.1, page 31)
3 5 3 5 Change to 3 3x8+3 27
& 5T A 3 ammpoins) 3= =
(5_1x8+5_13
27 13 Subtract the top 8 B 8 B 8
o ? numbers only
14 Change to 27 13
- ? mixed number 5 - )
- G
= Ié E _ 19
§ +2 8 8
; -5
=]= )
4 12
4
a) 31_1i= b) 5§_2§= c) 43_2i=
5 5 77 11 11
16 9 Subtract the top
= ? - E numbers only = =
) Z ................................ _ ............. 2 ...... | _ ...................... — _ ......................
d) 41_122 e) 42_222 f) 51_3l=
8 8 12 12 9 9
_¥_1 _ _
= = =
i 26 Change to . o
- ? mixed number - -
..... g——
= 3— = = = = =
8.2
2 .5 3 7 . 3 7
4= 2= h) 3=-1-= i) 4=-2-=
9) 9 9 ) 8 8 ) 10 10
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Skill 4.4  Subtracting mixed numbers with the same denominator (2). 3
e Subtract the whole numbers first.
e  Subtract the numerators.
e Do not change the denominators.
o Simplify the resulting fraction if necessary. (see skill 4.1, page 31)
Hint: For subtractions you may need to convert 1 to an equivalent fraction.
Example: 1 =05 =2
TN
Q. 3§—1§: A 32—12: 3-1=2and E—E:?
8 8 8 8 8
T 3.5 g can not be subtracted from gand
§ i 5 give a positive answer, so borrow a 1
R from the 2.
8
=1+§+§_£ 1= — (see hint)
8 8 8 8
o 8,3 _8+3_11
=]+ ? - g 8 8 8 8
5+2 11 5 11-5_6
=1+ 878 8 8
8 2
. 3 Simplify.
4
3
=1=
4
7N o1 12
posL-3l- ) 4—-1—= ) 3—-1—=
8 8 12 12 15 15
8
.............. e —
.............. T2 e
......................................... 4
1N 1 2 1
m) 51322 n) 3——-1== ) 3L 6.
4 4 3 3 15 15
TN
1 3
=1+1+--= = =
L 4 4
1 3
= 1 + +—- == = =
4 4
2 +2
4.0
1
2
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Skill 4.5  Subtracting a mixed number from a whole number (1). B

e Change the mixed number to an improper fraction before subtracting. (see skill 4.1, page 31)

e Write the whole number as an improper fraction with the same denominator as the mixed
number.

e  Subtract the numerators.

e Do not change the denominators.

o Simplify the resulting fraction and/or change it to a mixed number if necessary.
(see skill 4.1, page 31)

2 2 3
Q. 3—15: A. 3—15: 3canbewrittenas:;
3 11 3 27 2 1x94+2 11
= ———= —:—and 1—: = —
1 9 1 9 9 9 9
27 11 Subtract the top
:?_? numbers only HI - HI =
27 11
- 9 mixed number
7 =
-1y 6 _ 7
9 9
a) 2—%= b) 3—%— c) 2_§:

_2_2 _ _
L,
14 2 Subtract the top

= 7 - ; numbers only = =
EAT— 7 Y N [

6 5 5
d 2-—= e) 6--= fy 4-—=
) 3 ) 8 ) 12
g) 4_2é— h) 5—1% |) 7T—-3—=
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Skill 4.5  Subtracting a mixed number from a whole number (2). B
e  Subtract the whole numbers first.
e Borrow 1 from the whole number and write it as a fraction with the same denominator.
e  Subtract the numerators.
e Do not change the denominators.
Q. 3—13: A. 2—%: 3-1=2and2=1+1
AN 2 9
=]+1-— 1=—
9 9
_ 202 9_2_9-2 7
9 9 9 9 9
=1+ 7
9
7
9
. 2 3 4
) l\f’ ) 1 ) =
2
=4+ ] -= = =
| 3
2
.................... 3
1
.......... 33
1 7 7
m) 4—-—= n) 3—-—= 0) 5——=
) 2 ) 8 ) 10
3 3 5
3—1== 5-3== ry 4-1-=
p) 5 q) < ) ‘
£\5 .............................................................................................................................................................................
—1+1-2 -
| 5
_ H@_z _
.................... D e
__________ D
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Skill 4.6  Adding fractions with different denominators - one 2
denominator divides evenly into the other denominator (1).

e Find the lowest common denominator of the fractions, which is the Lowest Common Multiple
(LCM) of the denominators. In this case the LCM is the largest denominator.

e Change the fractions to equivalent fractions with the lowest common denominator.

e Add the fractions with the same denominators. (see skill 4.1, page 31)

e Simplify the resulting fraction and/or change it to a mixed number if necessary.
(see skill 4.1, page 31)

Hint: If unsure which is the LCM of the denominators, use their product as the common

denominator.
Examples:
173 24 A : o :

3.1 =§+§=§ =—=1= (LCM of 6 and 2 is 6, because 2 divides evenly into 6)
6 2x3 6 6 6-2 3 3

OR 9
§+1=E+£=E =i=11 (common denominator of 6 and 2 is 6 x 2 = 12)
6 2 12 12 124 3 3

To find the Lowest Common Multiple (LCM) of two numbers

e Write in ascending order some multiples of the smaller number first.
- Write in ascending order some multiples of the bigger number and stop when you find a
‘ multiple that appears in the first list = Lowest Common Multiple (LCM).
Hint: The lowest common multiple is the smallest number that the two numbers divide into.

77777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777

LCM when one number divides evenly into LCM when the numbers have
' the other number . NO common factors other than 1

5 15 ioversmiis 2 3
s Ay | 2 3 _iowme

15 i 5
45 ; 9

20 60 8 12

Hint: LCM is the largest number. Hint: LCM is the product of the numbers.

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,

To find equivalent fractions

same
area
shaded
l _ 2 _ § _ ﬂ' different numerators
2 - n - and denominators

4 6 8
same value
(equivalent fractions)

12 2 123 1% 4

2.0 & 2,36 2.4 8

Equivalent fractions have the same value.
Equivalent fractions are formed by multiplying the numerator and denominator by the
same number.
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Skill 4.6

Adding fractions with different denominators - one 2|
denominator divides evenly into the other denominator (2).
1 3_ 1 3_ LCM of 4 and 8 1 3_ Use 4 x 8 =32 as the
Q. Z+§_ A. Z+§ - OR A. Z+§_ common denominator
1><2 3 ]><2:2 1X8 ]><8:8
4X2 8 because8+4:2‘> 458 8x4 because32+4:8‘>
_2+3 _8+12 ERRN
8 numbers only 32 because 32 + & = 4‘>
3 SELAS ST
8 32+4
5
8
a) Ty3 . b) 2.2 c) 1.5
10 20 is 20 21 12
x 2
10><2 20
_ 14+3 B B B B B
20
1 3 CM of 5 and 10 2 1
d 143 e) 2:3- n 2.l
510 is 10 3 2
_ 13 _ _
Sx2 10
— 2+3 Add the top — —
10 numbers only
g LI e L e
= E+5 = = = = =
3 4 7 .
—+== h) —+—= ) —+—=
9) 4 ) 5 10 ) 5 20
. 3 11 3 3 1
—+—= kl —+—= ) =+—=
D 4 12 ) 10 50 ) 12
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Skill 4.7  Adding fractions with different denominators - the HCF of the
denominators is 1 (e.g. 2 and 3, 5 and 6).

e Find the lowest common denominator of the fractions, which is the Lowest Common
Multiple (LCM) of the denominators. In this case the LCM is the product of the
denominators. (see skill 4.6, page 39)

e Change the fractions to equivalent fractions with the lowest common denominator.

e Add the fractions with the same denominators. (see skill 4.1, page 31)

o Simplify the resulting fraction and/or change it to a mixed number if necessary.
(see skill 4.1, page 31)

1 1 1 1 x3=3 x2=2
o L.l a Lol _onm) o
2 3 2 3 because 6 + 2 =3 because 6 + 3 =2

- I 3 [x2 Multiply the numerator
Multiply the numerator \_= 5 + g and denominator by 2
and denominator by 3 %3 x2
_ 3+2 Add the top
- 6 numbers only
5

6

2 1 13 2 1
a) —+—= : b) —+—= C) —+—=
)58 is 40 )310 )311

1 3 LCM of 3 and 4 2 2 3 3
d —+—: e) -4+ = fy —4+==
) 3 4 is 12 ) 35 ) 45

]><4 3><3

= — 4+ — = =

[l
\.4\
o | T

o
g »
=2
o
7
O =
5 0
,3<—"'U

[l

Il

= ﬁ = = = = =
2o I R A R
g) —+=—= h) —+-= i) —+—=
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Skill 4.8  Adding fractions with different denominators - the
denominators have common factors # 1.

e Find the lowest common denominator of the fractions, which is the Lowest Common
Multiple (LCM) of the denominators. (see skill 4.6, page 39)

e Change the fractions to equivalent fractions with the lowest common denominator.

e Add the fractions with the same denominators. (see skill 4.1, page 31)

e Simplify the resulting fraction and/or change it to a mixed number if necessary.
(see skill 4.1, page 31)

Hint: If unsure which is the LCM of the denominators, use their product as the common

denominator.
11 I I /TCMof4and6 I 1 Use 4 x 6= 24 as the
Q. Z * g - A. Z + g B OR A. Z + g - common denominator
] %3 x2 [*3=38 ]x6 x4 ] x6=6
B sz gxg because 12+ 4 =3 - sz gx4 because 24 - 4 =6
B 3+2 _]X2=2 _6+4 1X4:4
12 because 12+ 6 =2 24 because 24 +0 = 4
S _ 1072
12 T 2422
B 5
12
5 1 1 3 1 1
a) —+-—= . b) —+—= —+—=
) 6 8 is 24 ) 4 10 ) 6 15
4 3
— ;5 g + ix Add the top — —
6x4 8x3 numbers only
....... 4 24
—_— 4 —= —t — = . f —_—t — =
) 12 9 ) 10 25 is 50 ) 10 15
3 5 3 3 7
) —t—= h) —_—t—= |) —F — =
g 10 6 g8 10
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Skill 4.9  Subtracting fractions with different denominators - one 2
denominator divides evenly into the other denominator.

e Find the lowest common denominator of the fractions, which is the Lowest Common
Multiple (LCM) of the denominators. In this case the LCM is the largest denominator.
(see skill 4.6, page 39)

e Change the fractions to equivalent fractions with the lowest common denominator.

e Subtract the fractions with the same denominators. (see skill 4.2, page 33)

o Simplify the resulting fraction and/or change it to a mixed number if necessary.
(see skill 4.1, page 31)

Hint: If unsure which is the LCM of the denominators, use their product as the common

denominator.
2 4 2 A4 LCM of 3 and 9 2 4 Use 3 x 9 =27 as the
Q. g - 5 - A. E N ; - OR A. E B 5 - common denominator

2><3:6 2><9:18

273 4

Multiply the numerator \_ = E - 9 because 9 = 3 = 3‘>

and denominator by 3 x3 “3-12
_ 6-4 Subtract the top . 18—-12 it ‘>
9 numbers only 27 because 27 + 9 =3

2 T
9

;+3

2><9 4><3
E 9_ 5 5 because 27 « 3 =9
X X

1 1 1 2 7 1
—_—_—= e —_——__—= —_—_=
) 5 15 ) 5 25 ) 12 2
3 3 1 1 4 1
i —— h) — - — = i B ——
9 4 20 ) 6 24 ) 18 9
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Skill 4.10 Subtracting fractions with different denominators - the HCF of
the denominators is 1 (e.g. 2 and 3, 5 and 6).

e Find the lowest common denominator of the fractions, which is the Lowest Common
Multiple (LCM) of the denominators. In this case the LCM is the product of the
denominators. (see skill 4.6, page 39)

e Change the fractions to equivalent fractions with the lowest common denominator.

e Subtract the fractions with the same denominators. (see skill 4.2, page 33)

e Simplify the resulting fraction and/or change it to a mixed number if necessary.
(see skill 4.1, page 31)

Q 1 1 A 1 1_ ]x5=5 ]x3-3
| B 375 is 15 - —
3 > 3 5 = because 15 + 3:5‘> because15+5:33

x5 x 3 .
Multiply the numerator = l - i Multiply th§ numerator
and denominator by § 3x5 Jx3 and denominator by 3
_ 5-3 Subtract the top
- 15 numbers only
2
5

~

3><5 ]><8
S 8us Skxs e e
_15-8 _ 7 _ _ _ _
A0 4 |
2 1 7 1
) 3 8 ) 3 4 ) 9 2
2 2 6 1 LCM of 7 and 2 S 201
9) 5 7 ) 7 2 is 14 ) 5 4
3 7 2 9 2
—_——_—= k —_———= I —_——_—=
D 8 ) 10 3 ) 11 3
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SKill 4.11  Subtracting fractions with different denominators - the

denominators have common factors # 1.

¢ Find the lowest common denominator of the fractions, which is the Lowest Common
Multiple (LCM) of the denominators. (see skill 4.6, page 39)
e Change the fractions to equivalent fractions with the lowest common denominator.
e Subtract the fractions with the same denominators. (see skill 4.2, page 33)
o Simplify the resulting fraction and/or change it to a mixed number if necessary.
(see skill 4.1, page 31)
Hint: If unsure which is the LCM of the denominators, use their product as the common
denominator.
31 3 1 LCM of 8 and 6 3 1 Use 8 x 6 = 48 as the
Q. g - g = A. g - g = OR A. g - g - common denominator
3><3 ]><4 3><3=9 3><6 ]><8 3><6=18
- §x3_8X4 because24+§:33 - §><6_E><8 because48+§:5
_9-4 1x4=4 188 ]1x8=8
24 beacuse 24 + 6 — 4> 48 because 48 + 6 — g
5 1072 Simpliy)
Y 482
5
2
a) — _3- y 3_1_ ) S_4_
10 4 is 20 8 10 10 15
_ 2 X2 i xS Subtract the top _ _
- 10+ 2_ 45 numbers only - -
_18-15 _ 3 _ _ _ _
_______ 20 .20
4 5 3 1 CM of 8 and 12 5 4
03 03l ) S
)912 )812 is24 )915
4 1 3 5 . 3 1
) ———= h) —_—-= i) ———=
g 15 6 10 25 10 6
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Skill 4.12 Adding and subtracting fractions with different denominators.

e Find the lowest common denominator of the fractions, which is the Lowest Common Multiple
(LCM) of the denominators. (see skills 4.6 to 4.11, pages 39 to 45)
e Change the fractions to equivalent fractions with the lowest common denominator.
e Add and/or subtract the fractions with the same denominators.
(see skills 4.1, page 31 and 4.2, page 33)
e Simplify the resulting fraction and/or change it to a mixed number if necessary.
(see skill 4.1, page 31)
3 1 3 3 1 3
Q. g_Z+2_0: A. ———+2—0= 20 is the lowest common
5 4 denominator.
_ 3 £X5+ 3 5 divides into 20 four times.
Sxa 4x5 20 Multiply the numerator and
3
_12-5+3 denominator ofgby4.
20 4 divides into 20 five times.
10770 Multiply the numerator and
= 5n 1
20 +10 denominator onby 5.
- 1 20 divides into 20 once.
2 Leave 3 unchanged.
20
a) Lol lo omersmi)y 1T 1 o 3L 1.
2 8 4 is 8 8 16 2 6 2 12
] x 4 3 ] X 2 _ _
E %4 g - Z %2 Add and subtract -
......................................... numerators Only
........ 8 e 8

7 5 1 7 2 1 . 6 1 1
11 22 2 10 5 2 7 2 14
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SKill 4.13 Adding or subtracting mixed numbers with different

denominators.
e Add or subtract the whole numbers first.
e Add or subtract the fractions by finding the common denominator.
(see skills 4.6 to 4.11, pages 39 to 45)
1 .2
Q. 1§+1§ = Al 1+1=2 Add whole numbers.
1 + 2 15 is the lowest common denominator.
503 5 divides into 15 three times.
1 X3+ 2%5 Multiply the numerator and denominator
== > 1
S5x3 3xs of g by 3.
= 3+10 3 divides into 15 five times.
15 Multiply the numerator and denominator
2
- 13 of — by 5.
15 3
B 13,13
15 15
1 2 numbers 3 3 3 1
a) 1-+2—= b) 2-+2—= c) 1-+1—=
) ct25=0+ ... ) 2727 ) s 10
L : :
6 9 1S
_1X% 2% 344 7 B 3
B - S . A,
7
=3+ = =| g3/ = = = =
18 318
I 1 2 1 4 1 LCM of 7 and 3
d) 1-+1-= e) 12+1-= f 1—+1—:
) 2 3 ) 5 2 ) 7 3 is 21
5 .1 3 1 5 .2
2——-1=-= h) 4=--1-= i) 3=--1==
9 7 2 ) 4 3 ) 6 3
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5. [Fraction x,+]

Skill 5.1 Multiplying a fraction by a whole number (1).
e  Multiply the numerator of the fraction by the whole number.

e Do not change the denominator.

e Simplify the resulting fraction and/or change it to a mixed number if necessary.
EITHER OR

e Cross simplify where possible before multiplying. e Simplify at the end.

' To find the Highest Common Factor (HCF) of two numbers

e Write all the factors of each number (the factors must divide exactly into the number).
- e Find the largest number that appears on both lists. ;
‘ Hint:  The Highest Common Factor is the largest number that divides evenly into both numbers.

HCF for Identical numbers HCF when one number divides evenly into
‘ - the other number
5 5 4 12
11 Cerarsmis | 1
- | 2 2
3
6
| 12
Hint: 5 is the HCF of 5 and 5 because 5 is Hint: 4 is the HCF of 4 and 12 because 4
the largest number that divides into | is the largest number that divides
5 and 5. 3 into 4 and 12.
' To change an improper fraction to a - To cross multiply a fraction and a whole
- mixed number " number
‘ e  Simplify the denominator of the fraction
@ | and the whole number. This means to
IMPROPER FRACTION 3 divide them by the same number,
usually by their Highest Common
| | Factor.
"« Divide the numerator by the denominator. e Cross out the denominator of the
| 7 . fraction and the whole number.
5= / + 2 =3 remainder 1 e Write the result of the division next

to each crossed number.

o Write the result as the whole number and «  Multiply the top numbers together.

the remainder over the denominator.

3 remainder 1 = 3% %x 5_ 3 ?@+5
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SKkill 5.1 Multiplying a fraction by a whole number (2).

3Ix 3IxX2

4

3 n_ 3.0 Divide 3., v
o - A pam (2 OR A pxa- <) -
2 3 3

2
_ 3 Change to
- E mixed number
1

[
~
[t
o .|.
ém
o
I
Ny

-
2 42 _
1
= 1= 1
2 2
a) 4X% b) %XSZ C) 6x==
_4x3 _ _
..... 7 e
12
7
d) T0%3= e) 2x—= f) —x4=
9) 6X$= h) 3><§— i) 2><%—
Ty Divide
=\&><§2 6and 12 by 6 = =
) s _ ....................... i _ ....................... i _ .......................
U EE [ SR
3
) Sx 5= k) 10x—= ) 8x>=
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Skill 5.2

e  Multiply the numerators of the fractions.
e  Multiply the denominators of the fractions.

Multiplying two fractions (1).

To simplify:
EITHER OR
e Simplify where possible before multiplying. e Simplify at the end.

' To cross multiply two fractions

e Simplify the numbers in the fractions diagonally (in a cross). This means to divide top and
: bottom numbers by the same number, usually by their Highest Common Factor.

(see skill 5.1, page 49)

Cross out the numbers in the fractions diagonally (in a cross).

Write the result of the division next to each crossed number.

Multiply the top results together.

Multiply the bottom results together. Divide Divide
-+ 3 1 2

' “Of” means “times”
A quarter of a box of 8 pencils equals 2.

o B

] ] ] ]
8 B B B
‘ 4+4=1
8§+4=2
1 2
—0of8==x8=2
Ai/ Divide
4 and 8 by 4
B 2 3 2.3 o
Q. —-x-= A. %" OR A. 357 ;///;//f
11 Divide P
3 =it _2x3 ; 23
PR\ Divide 3x4 -
12 2 and 4 by 2 77
- Ixd _ 0 iy i
I%x2 12+6 2.,3_6
374 12
1 1
; ; s B
1
2
1 1
a) —X-—= b) =x—-= c) —xZ=
) 5 ) = )
_3x1 B 3 _ B B
C4x5 | 20 a
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Skill 5.2
d) éxiz
8 10
=- X 5and 10 by 5
8§ MWy T
Ix3

_]><1 _
T Ix4 N
. 5 4

— X —=
) 16 5

y 65 _

10 24
p) ixé_

15 6
NN

9 10

h)

k)

q)

t)

Multiplying two fractions (2).

e)

3 2
— X —=
475

7 2
— X —=
1077
2. 1
11712
S 14
7725

7 18
— X —=
27" 35
7 6

— X — =
8 21

o B

2 6
— X — =
3711
4 9
— X — =
9720
3 5
— X —=
20 6
6
12722
6 8 _
40715
8 3 _
15710
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SKill 5.3  Multiplying a mixed number by a fraction or by another
mixed number.

e Change the mixed numbers to improper fractions before multiplying. (see skill 5.1, page 49)
e  Multiply the numerators of the fractions.
e  Multiply the denominators of the fractions.

To simplify:
EITHER OR
e Cross simplify where possible before multiplying. ‘ e Simplify at the end.
(see skill 5.2, page 51)
Q. 2§><11= A. 2i><]l: OR A. Zixliz
5 4 5 4

improper fractions
= —X= 5and 5 by 5 = —X—
54 Y 54

_13x1 _13x5
1x4 Sx4
Change to _ 13 _ 657°
-7 - 2 2
4 20 +5
1 13 1
= 3— == =3
4 4 4
1 1 2 1
a) l—xéz b) 1—x3== c) 3§><1—:
2 6 11 3
-
2 e TR I I
_IXxS5 _ _
2x2 B -
5
......................................... 4
1 4 1 7 4 5
d) 4-x—= e) l-xl-= ) 1ox =
2 1 8 5 12
1 3 7 2
3—x—= h) 2—x1== i) —xl==
9 6 4 ) 10 3 )
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Skill 5.4

e  Multiply the numerators of the fractions.
e  Multiply the denominators of the fractions.
To simplify:
EITHER ‘

Multiplying three fractions.

OR
e Cross simplify where possible before multiplying.
(see skill 5.2, page 51)

e Simplify at the end.

1 6 7 2 1 Divide 1 6 7
Q. §X7X§— A ix\é\x/ZOR A. EX;XEZ
8§ 7 Q Divide
1 EX7%X9
—ix{xi 42 *6
Divike M~ & ] 3 = == (Simplify)
8 and 2 by 2 4 504 -6
+7
_IXIXI _ L _Simplify)
4x1x3 84«7
7 1
:E 12
a) LIV b) 22,1 c) 2,13
1 4and4 by 4
11 _ _
A
IxIx1 _ 1 . _
2x1x5 | 10 - B
d) — X=X —= e) Exixé: f) lxzxﬁz
4 10 6 10 3 7
g) z><£><§: h) z><2><ﬂ: i) 3.3 iz
9 14 4 3 10 9 10 12 15
) 20,5 k) é><i><i: ) el E)(i:
5 11 8 6 15 16 11 18 25
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Skill 5.5

To simplify:
EITHER

Dividing two fractions.

e Cross simplify where possible before multiplying.

(see skill 5.2, page 51)

Copy the first fraction and change “divide by” (+) into “times” (x).
Invert the second fraction.

Multiply the numerators of the fractions.
Multiply the denominators of the fractions.

‘OR

Simplify at the end.

Q. l - E — A. l - i = /Tnvert second\OR A. i = i = How many three eighths are there in a
6 8 6|8 fraction 618 whole?
3
:ixﬁ _ixé g[ ]1 ThereareZ%org
6 13 6 3 three eighths in a
4 Divide whole.
_ L S 6adsby2 I1x8
g 3 6x3 8
3 =
x4 8§ *2 Simpliy) 3
T 3x3 182 i il
4 4 - -
== = — 181,88
9 9 6°3 63 18
1 3 1 3
) 815 ) 3 4 ) 7
1[5
= —X|— =
8 3
B x5 B 5 _ B B B
8x3 | o2 - B B a
5 1 1
e) —+—= f —+=—=
) 8 2 ) 6
“es DiVide .................................................................... -
and3by3 )T
Divide = =
...... 10 and4by2
5 5 9 3 5 15
22 hy —+2= )
9) g8 12 ) 10 8 ) 9 18
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Skill 5.6  Dividing a whole number by a fraction. 2

e Copy the whole number and change “divide by” (+) into “times” (x).

e Invert the fraction.

e  Multiply the whole number by the numerator of the fraction. Don’t change the denominator.
To simplify:

EITHER OR

e Cross simplify where possible before multiplying. ‘ e Simplify at the end.
(see skill 5.2, page 51)

1 1
Q 2+-—= Al 2+—= ‘ How many quarters
y 4 =Tt faction) |
I are there in two wholes?
4 .
= 2>< There are 8 quarters in
two wholes.
_2x4 1 :
] N1 1N\
4 4| |4 4
_8 i i
1 1
2+-—=2x4=8
_8 4
5 2 7
a) S—g b) 2+;: C) 7+§:
2 3 1
) 5 ) ) 5
8 6 4
12+—= h) 8+—= i) 10+—=
g) 0 ) = ) 5
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SKill 5.7  Dividing a fraction by a whole number.
e Copy the fraction and write the whole number as an improper fraction with denominator 1.
e Change “divide by” (+) into “times” (x).
e Invert the second fraction.
e  Multiply the numerators of the fractions.
e  Multiply the denominators of the fractions.
To simplify:
EITHER OR
e Cross simplify where possible before multiplying. e Simplify at the end.
(see skill 5.2, page 51)
1 1 . o
Q. —+3= AL —+3= What is one half divided
2 2 | into 3 equal parts?
1 [3 fraction
"2 ] N N
' w
1 N 1) 1x1 1
2 3 2x3 6 Sr3=
4
a —- b) —+9= c) —=3=
) 5 ) )
_4. _ _
=5 } = =
4
=X Divide = =
2.8 SAAEOVE) s oo
]
22 10 0
6
d) ;+12= e) —+15= f) —+l16=
4 5 6
—+20= h) —+25= i) —=+15=
9 11 ) 12 ) 13

© Maths Mate Mauve/Lime Skill Builder 5




Ski

I15.8

Dividing a mixed number by a fraction or by another mixed number.

e Change the mixed numbers to improper fractions before dividing. (see skill 5.1, page 49)
e Copy the first fraction and change “divide by” (+) into “times” (x).
e Invert the second fraction.
e  Multiply the numerators of the fractions.
e  Multiply the denominators of the fractions.
To simplify:
EITHER OR
e Cross simplify where possible before multiplying. e Simplify at the end.
(see skill 5.2, page 51)
2 1 8§ 4 8 4
Q. 2—=+1-= AL —+—= Invert second OR A. —+—= Invert second
3 3 3 f fraction 3 f fraction
873 8
= — X|— - —
3 4 3
Divide 2 1
- -7 X
Divide EAR
I i~ %
12 £12 ]
1 3 Change to 3 4 1
A 2y ) B 1575 9 3yds
2.3 _ _
=7 j’ = =
9 4
—_ — X —_ = =
S,
3 1
. AU El [N MR S
d) 22-65= e) 22132 f) 3ls33-
5 9 374
2 6 I .5 5 5
S —= h) 2-+1== i) 1Z+1==
9) 5 25 ) 9 ) 6 12
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6.

Skill 6.1

[Percentages]

Estimating a percentage.

Picture the amount shaded as out of 100.
Count the known parts.

Compare to common parts like one half equals 50%.

Q. What percentage is shown on the bar? A. 65% 5 S S ) S |
6 out of 10 parts are shaded.
That much is 60%
[ I I I I I T 1 I I ]
Plus half of another part.
So add another 5%.
a) Estimate the percentage of the line b) What percentage of full speed has been
between the arrows. reached?
l | ; | | m
OFF Full Speed
2 out of 5 parts 40%
¢) What percentage of the file has been d) What percentage of the grid is shaded?
transferred?
e) What percentage of data has been sent? f)  Which glass is 75% full?
Sending data ( ... % done)
1 \
A) @ B)§ C)@
g) What percentage of the diagram is shaded? h) What percentage of the diagram is shaded?
i) What percentage of dog owners own 3 dogs? j) In Australia 5% of adolescents live with their

63%

father. What percentage of adolescents live
with their mother?
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Skill 6.2

Finding the remaining percentage.

Subtract the given percentages from one whole or 100% to find the remaining percentage.

Q.

An aluminium solder is made up of
65% zinc, 20% aluminium and the rest
copper. What percentage is copper?

A.

100% - 65% — 20%
=15%

g)

A lingerie item was made up of
67% polyamide, 14% elastane and cotton.
What percentage was cotton?

19%

100% — 67% — 14% =

The energy in walnuts comes from proteins,
carbohydrates and fats. If 5% comes from
proteins and 5% from carbohydrates, how
much energy is supplied by fats?

Lou’s coat is made up of 3% spandex,
21% nylon and the rest rayon.
How much rayon is in the coat?

The eastern states and territories of Australia
make up 37% of Australia’s area. If the central
region makes up for another 30%, what
percentage does Western Australia cover?

1% of the earth’s atmosphere is a mixture of
gases, 78% is nitrogen, and the rest is oxygen.
How much of our atmosphere is oxygen?

b)

d)

f)

h)

i

German silver is made up of 55% copper,
25% zinc and the rest nickel.
What percentage is nickel?

Australia’s water use is divided between

16% urban/industrial, 77% irrigation and the
rest, “other rural”. What percentage is “other
rural”?

A cafe latte is made up of 30% coftee, 5%
froth and the rest is milk. What percentage
of a cafe latte is milk?

Of the slopes at Perisher Blue 22% are
classified Beginner, 60% Intermediate and the

rest Advanced. What percentage of slopes are
Advanced?

Normann Stadler, winner of the 2006 World
Triathlon Championships, spent 11% of his
time swimming, 53% riding and the rest
running. What percentage of time did he run?
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Skill 6.3  Finding a percentage of a multiple of 100. EF

EITHER | 1 -

e Change the percentage to a fraction out of 100. Tofind  10% = 10 = duvide by 10
Example: 40%:% 5% = half of 10%
Rewrite the question as a multiplication ‘ .

T ehnge o 6 a iplicat 20% =% = divide by 5

e Change the whole number to a fraction over 1. 1 .

- 25% = 1 = divide by 4
Example: 7 = P 1
e Cross simplify the fractions before multiplying. 50% = 2 = divide by 2

(see skill 5.2, page 51)
OR
e First find 10%.
e Then multiply by the amount needed to make the required percentage.

_
Q. 60% of 300 = A. 3”” Simplity: < 100 b p L 30” —End 109
Iﬂﬂ Iﬂ
= 603 =30
— 180 30x6
_ 180
a) 40% of 200 = 10% of 500 = ) 20% of 300 =

40 2M M 10 500

- | 80 - -
d) 3% of700= e) 25% of 300 = f) 8% of 400 =
g) 70% of $600 = h) 2% of $700 = i) 5% of $300 =
—|'$ ~|'$ - $
i) 55% of $10.00 = K) 75% of $20.00 = ) 6% of $30.00 =
—|'$ ~|'$ = $
m) 45% of $20.00 = n) 25% of $900 = 0) 8% of $5.00 =
=9 - $ ~| $
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Skill 6.4  Finding a percentage of any number (1). E
e Change the percentage to a fraction out of 100. 3 Tofind 1% 1 — divide by 100
| 0 _——— |
. 600 — 09 | 100 |
Example: 60% = 100 1 ‘
o _ 1 .
e Rewrite the question as a multiplication 12.5% = 8 = divide by 8
(change “of” to “x”). 1, 1 .
e Change the whole number to a fraction over of 1. 33 3 b = 37 divide by 3
2 2 .
Example: 3 = 3 66 §% =3 = divide by 3
1 . o multiply by 2
e Cross simplify the fractions before multiplying.
(see skill 5.2, page51)
OR
e First find 10%.
e Then multiply by the amount needed to make the required percentage, i.e. multiply by 3 to

get 30%.

Q. 35%o0f60= A. f—jﬂx‘s—]’km A. 60+ 10= —Find 109
=6
3,8 Vs
101 =18 ultiply by 3 to get 30%
e T 7%0-8
~ 1843
21 _ 27
a) 70%of 10 = Simplify\ b))  10% of 180 = c) 15% of 60 =
7ﬂ ]ﬂ Divide by 10,
=7 = 2 times —
w1
d) 30% of 400 = e) 20%of10= f)  70% of 20 =
400+ 10=40
40 % 3 = = =
g) 5% of 180 = h) 25% of 20 = i) 75% of 56 =

© Maths Mate Mauve,/Lime Skill Builder 6




Skill 6.4  Finding a percentage of any number (2). E

j) ) o k): 24% of 50 = ) 80% of 16=
m) 14/0f50— | 8/0f600— | 13/0f300 ..... )
B
s): 25%0f180 ........... | | 16%0f50 .............. u): 25%0f800 ..........

V)= 1%0f45 ................. W): 125%0“6 .......... x)= 66§%0f60 ........

y): o z,: o A): o
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Skill 6.5  Calculating percentages from word problems.
e Write a number sentence from the information given.
e Calculate the percentage of the given amount. (see skills 6.3, page 61 and 6.4, page 62)
. . 5 52
Q. Finn ate lunch at a restaurant. He left a 5% A. Tip=—x—=
tip. If the bill was $52, what was the total cost 100 1
of his lunch? =Ix0.52
= $2.60
Total cost = 852 + $2.60
= $54.60
a) India won 50 medals at the Commonwealth b) Archie leaves an extra 5% of the restaurant
Games in 2006. Gold medals made up 44% of bill as a tip. The bill was $150. How much
India’s medal tally. How many medals were was the tip?
gold?
................................................................................................................. _ $
c) Petrol goes up by 5% tomorrow. IfT can pay d) The average life expectancy at birth in 1995
$1.40 per litre today, what will I pay was 64 years. In 2025 it will grow by 12.5%.
tomorrow? What will the life expectancy be in 20257
= $ =
e) In 2010 we consumed on average 500 g of f)  The population of Whyalla in South
carbohydrate per day. In 1980 we consumed Australia increased by 20% in the 20 years to
80% of this amount. How many grams of 1981. If the population was 13600 in 1961,
carbohydrate did we consume per day in 19807 what was it in 1981?
e & e
dg) The global population reached 6 billion in h) You weigh 90 kg. If you lose 5% of your
1999. What will the global population be in body weight, calculate your weight loss.
2025 if it will grow by 30%?
................................................................................................................. _ kg
_ billion |
i) Anisland’s population of 450 people increased j)  You weigh 70 kg. If you gain 5% of your

by 2%. How many people live there now?

body weight, calculate your weight gain.
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Skill 6.6  Working with more than 100%. g
EITHER S o
e Change the percentage to a fraction out of 100. To find 200% = 17 muitiply by 2
150 | |
Example: 150% =— . :
P 100 300% = 3 = multiply by 3
e Rewrite the question as a multiplication 1 1
(change “of”’to “x”. e

e Change the whole number to a fraction over 1.

Example: 7 = %

e Cross simplify the fractions before multiplying. (see skill 5.2, page 51)
e First find 100% or other multiples of 100%.

e Then find the remaining percentage.

e Add the results.

Q. 200% of 45 = A. 200 Vel :OR A. 100% is 45.
w1 So 200% is double that or
=2x45 90.
=90
120% of 30 = 110% of 160 = 200% of 70 =
a) Ing) (;;0 b) 0% of 160 c) 200% of 7
ELINE 10% of 160 = 16
IO Lo e e
=12x3 =| 36 160+16 = =
d) 300% of 28 = e) 120% of 30 = f)  How much is 400% of 34?
g) How muchis 150% of 450? h) 110% of 230 = i) 105%of32=
j)  How muchis 101% of 400? k) 125% of 80 = ) 105% of 380 =
m) How much is 250% of 500? n) 120% of 60 = 0) 110% of 250 =
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Skill 6.7  Increasing an amount by a percentage. EF

e Calculate the percentage of the given amount. (see skills 6.3, page 61 and 6.4, page 62)
e Add this result to the given amount.
Hint: If an amount is increased by 20% it will become 120% of its original value.

20 34
Q. Increase 30 by 20%. A. 77 X o=
=2X3=6
o3
=36
a) Increase 400 by 2%. b) Increase 70 by 10%. ¢) Increase 310 by 50%.
1% is 4s02%is 8
8§+400 =| 408 = _
d) Increase 80 by 20%. e) Increase 600 by 1%. f) Increase 56 by 25%.
dg) Increase 40 by 15%. h) Increase 300 by 12%. i) Increase 52 by 50%.
j) Increase 80 by 75%. k) Increase 64 by 12.5%. I) Increase 300 by 2%.
m) Increase 15 by 80%. n) Increase 60 by 45%. 0) Increase 90 by 60%
p) Increase 500 by 12%. q) Increase 2500 by 8%. r) Increase 800 by 5%.
s) Increase 750 by 30%. t) Increase 90 by 40%. u) Increase 240 by 12.5%.
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Skill 6.8

Decreasing an amount by a percentage.
e (Calculate the percentage of the given amount. (see skills 6.3, page 61 and 6.4, page 62)
e  Subtract this result from the given amount.
Hint: If an amount is decreased by 20% it will become 80% of its original value.
5 35
Q. Decrease $35 by 5%. A. 0T "
175
— =81.75
100
535 - 81,7
$33.25
a) Reduce 700 by 1%. b) Reduce 500 by 10%. ¢) Decrease 4000 by 11%.
1% of 700 is 7
d) Decrease 2300 by 4%. e) Decrease 500 by 75% f) Reduce 20 by 15%.
dg) Reduce 75 by 20%. h) Decrease 120 by 5%. i) Reduce 120 by 40%.
j) Decrease 350 by 2% k) Reduce 600 by 95%. I) Decrease 25 by 4%.
m) Reduce 55 by 60%. n) Reduce 800 by 9%. 0) Decrease 220 by 30%.
p) Reduce 150 by 8%. q) Reduce 200 by 46%. r) Decrease 500 by 6%.
s) Reduce 330 by 70% t) Decrease 800 by 21% u) Reduce 520 by 55%.
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This is 25% more than the number of seats.
How many seats are in this carriage?

25
X+ —Xx=95
100

Skill 6.9  Calculating an amount given a percentage of that amount.

e  Write the words as an equation.

EITHER OR

e Bring the percentage to 100% by methods e Use algebra.
like doubling or first finding 1%, 5% or 10%.

. 75 .

Q. If75% or 24 students in the class A. —xx=24 Write the words as an
are boys, how many students are 100 4 €quation.
in the class? _ o0
1 the class x—%x%% Get the unknown amount

—— 1 alone on one side of the
x=32 Simplify by dividing both the
top and the bottom of the
fractions by common factors.
Complete the multiplication.
a) If20% of the cost is $13, what is the total cost? b) The tank is 5% full and has 800 L of water in it.
) ) How much water will the tank hold when full?
1If 20% of x is 813 then 10% is half or $6.50
.................................................................................................................
100% =10%x 10=$6.50 x 10| $65
......................................................................................... L

C€) Maria’s iPod has 400 songs, and only 20% of d) Inabag of potatoes, 7 are rotten. If this is
its memory is full. How many more songs can 25% of the bag, how many potatoes are in the
Maria load on her iPod? bag altogether?

e) Ina certain college 60% of all students are f) The pool has 15000 L of water and it is 30%
female. If 90 students are female, how many full. How many litres of water are in the pool
students are at the college altogether? when it is 100% full?

L

g) In the railway carriage there are 95 people. h) Petrol has gone up 75% in the last 3 years to

$1.40 cents per litre. How much per litre was
petrol 3 years ago?

© Maths Mate Mauve,/Lime Skill Builder 6




Skill 6.10 Finding a percentage change.

e Find the difference between the amounts (amount of change).
e Divide the amount of changeby :
the original amount. - percentage change = amggnt of change X 100 % |
e Multiply by 100 to find the percentage. + original amount | 1
Q. Petrol prices have risen from $0.75 per A. 31.11 -80.75=30.36
. . . . amount of change
e 2011 1 200 oso 3o 0t
- R T
0.75 1 7, 1
=144+3=48%
a) Charlie bought a car for $24 000 and later b) Lou’s wage increased from $90/week to
sold it for $18000. Find the percentage loss. $99/week. What is the percentage increase?
24000 - 18000 = 6000 99 - 90 =
M X @ % Simplify: + 100 then + 10
24000 1
= % ="—% = (o) = =
2 A ]

€) Jeans usually sell for $88 but today they are
discounted to $66. What is the percentage
decrease?

d) Mac bought an old chair for $80, repaired it
and sold it for $200. What percentage profit
did Mac make?

e) Kate’s gas bill decreased from $300 to $258.
What percentage saving is this?

f) The year 9 enrolments increased from 120 to
150 students. What is the percentage increase?

g) Charles sold his $60 text book at the second
hand book shop for $40. Calculate the loss
as a percentage of the cost price.

h) 1In Feb 2003 the value of a BHP share was $9.
By Jan 2011 a BHP share was selling for
$45/share. Find the percentage increase.
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Skill 6.11  Finding a number knowing a percentage of that number.

e  Write the words as an equation.

EITHER OR
e Bring the percent to 100% by methods like doubling or first finding e Use algebra.
1°/o, 5% or 10%.
Q. 25% of _ 145 A 2—5><x:145 Write the % as a fraction.
100 Iﬁé 4.m Get the unknown amount (x)
x=145x— alone on one side of the
251 equation.
x=145x4 Simplify by dividing both the
x=580 top and the bottom of the
fraction by common factors.
Complete the multiplication.

a) 20%of | 450 | =90

I 20% of x is 90 then 10% is half, so 45

g) 80% of =76

b)

d)

f)

h)

)]

5% of =20

If 5% of x is 20 then 10% is
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7. [Decimals / Fractions / Percentages]

Skill 7.1 Ordering decimal numbers.

e Line up the decimal numbers at their decimal points.

e Compare digits in the same places, starting from the left, until you find the smallest digit.
Hint: The number with the smallest digit will be the smallest number.

e Look for the second smallest number.

e Continue in this way until you find the largest number.

Q. Place in order from smallest to largest: A. 0.025, 0.035, 0.235, 0.325
0.325, 0.025, 0.035, 0.235 I Find the smallest digits.
. /;ji({;{,/,/g%;é‘ Work from left to right.
\\,0{& ?'@‘3@?&0 Units: allo
U. T HTh Tenths: 0<2<3
R is th llest
(smallest) st 0. 0!2 5 s thesmaties
Mb=thag Hundredths: 2 <3
2nd 0.0 35 $0 0.025 is the smallest and
3rd 0:.2:3.5 0.035is 2nd smallest
Tenths: 2<3
50 0.235 is 3rd smallest
0.325 is the largest
a) Place in order from smallest to largest: b) Place in order from largest to smallest:
0.606, 0.66, 0.066, 0.06 3.041, 3.04, 3.104, 3.014
U. T HTh U. T HTh
0.606 T
0.66
0. 06 6
0.0 6

€) Write in ascending order: d) Write in descending order:
0.263, 0.236, 0.326, 0.362 0.052, 0.025, 0.05, 0.205

e€) Write in descending order: f)  Write in ascending order:
0.075, 0.507, 0.570, 0.057 1.264, 1.064, 1.24, 1.246

g) Write in ascending order: h) Write in descending order:
0.617, 0.706, 0.076, 0.176 3.28,3.892, 3.298, 3.928
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Skill 7.2  Ordering fractions. g

e Find the lowest common denominator of the fractions, which is the Lowest Common
Multiple (LCM) of the denominators.
e Change the fractions to equivalent fractions with the lowest common denominator.
e Arrange the fractions in order of the numerators (the smallest fraction has the smallest
numerator and so on). ST — ’ 3 5
= smallest fraction —_ K = < =
6 6 6
same '
Hints: If unsure which is the LCM of the denominators, use their product as the common
denominator.
When the smaller denominators divide evenly into the biggest denominator, this biggest
number becomes the common denominator.
Q. Placei g q A48321 4 21 83
. Place in ascending order: - Ty T T R It R CM of 5,25 and 100
5°100°25 5257100
421 83 4720 g 4 %20 =80
525100 Ex 20= m because 100 +3:20
ﬁx 4_ 8_4 D ]x4=84
25xa 100 because 100 + 25=4
8 _8
100 100
80 83 84 4 83 21
80 <83 <84, so ﬁ<ﬁ<ﬁ or §<1%<E
a) Place in ascending order: b) Place in descending order:
ot 118
37618 is 18 50757100
e L5 B
B8 A8 0B A8 I8 e
213 15
A8 I8 I& oo 371876 |
c) Place in ascending order: d) Place in descending order:
372 737
4’9’3 107507100
e) Place in ascending order: f) Place in descending order:
B31 7294
40°8°4 1875479
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Skill 7.3  Finding equivalent fractions. EF

e Check if you need to multiply or divide the numerator or denominator of the first fraction to
reach the numerator or denominator of the second fraction.
e Do the same operation to the top and bottom of the fraction.

Example: x 6
o [2] _ 2x® [12 > 12 . .
3= 18 = 3.0 18 So 3 and 1g are equivalent fractions.
NP

e  Multiply or divide the numerator and denominator of the first fraction by the same number
until you reach the second fraction.

2 +10 ]
Q. Complete the equivalent 50 _ - = 30 _3

AL —=— _— =—
S 180 18 180-10 18
fractions:
= — = E = —

+30
30 1 A . 180
TR wa 301 3071 ’
180 ? 180+30 6

a) Complete the equivalent b) Complete the equivalent c) Complete the equivalent

fractions: fractions: fractions:

5 15 8 17

2o 2 5 o0 - 2L

6 o= 100

18 g8 200
73N

S5 5es

0 2 0 X8 LS e
d) Complete the equivalent e) Complete the equivalent f) Complete the equivalent

fractions: fractions: fractions:

3 75 64 16 _ 20 10

47 20 144 ) 70 7
g) Complete the equivalent h) Complete the equivalent i) Complete the equivalent

fractions: fractions: fractions:

2_10 L SO L. 3 4_12 L

5 75 80 40 9 81
L 11x10 11 4+8 4 100-6 1
) = ) o= ) -

12x10 12 true 5+8 5 200-6 2

True or false? True or false? True or false?

]]X]O_llﬂ_ Divide by 10

12%10_ 120 12
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Skill 7.4  Writing a decimal number as a percentage.
e  Multiply the decimal number by 100, by moving the decimal point two places to the right.
e Add the percentage sign.

Hint: Zeros can be added at the end of any decimal number: 0.4 =0.4000
Q. Write 0.125 as a percentage. A. 0125=01 2?; 100% 2 zeros, 2 places (0

— 12. 5% the right
a) Write 0.03 as a percentage. b) Write 0.2 as a percentage.
A

0.03=0.03 x 100% =| 3% 0.2= =
c) Write 0.35 as a percentage d) Write 0.88 as a percentage.
e) Write 0.08 as a percentage f)  Write 0.1 as a percentage.
g) Write 0.02 as a percentage h) Write 0.4 as a percentage.
i)  Write 0.463 as a percentage J)  Write 0.055 as a percentage.
k) Write 0.015 as a percentage I)  Write 0.071 as a percentage.

p) Write 3.1 as a percentage.

© Maths Mate Mauve,/Lime Skill Builder 7



Skill 7.5  Writing a percentage as a decimal number.
e Write the percentage as a fraction out of 100.
e Divide the numerator of the fraction by 100, by moving the decimal point two places to the
left.
Hint: Fractions are just divisions.
There is a decimal point and zeros which are not written, at the end of any whole number:
27=27.00
Zeros can also be added before the number: 27 =027.00
. : 2.45
Q. Write 2.45% as a decimal number. A. 2.45% = 700
=245+100
= 06?45 + 100 2 zeros, 2 places to
=0 0245 the left
a) Write 9% as a decimal number. b) Write 4% as a decimal number.
9%= -2 =009.0+100 = 4% = - -
°= TJ00 TV T - 10.09 0= - -
c) Write 70% as a decimal number. d) Write 86% as a decimal number..
e) Write 40% as a decimal number. f)  Write 63% as a decimal number.
g) Write 2.5% as a decimal number. h) Write 4.15% as a decimal number.
i) Write 11.5% as a decimal number. j)  Write 3.25% as a decimal number.
k) Income tax is 15% for an income between I) Approximately 60% of the waste at the tip is
$6001 and $21600. Write the percentage as household waste. Write this as a decimal.
a decimal.
m) The interest rate of a major credit card is n) Maximum legal blood alcohol concentration
17.5%. Write this as a decimal. for drivers in NSW is 0.05%. What is this as a
decimal?
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Skill 7.6  Writing a decimal number as a fraction in simplest form. EE

e  Write the decimal number as the numerator of the fraction.
e Ignore any zeros at the start of the number.
e Use the place value of the last digit of the decimal number to determine the size of the
denominator. —
Examp|e: ES Write the 8 as the
o 2 g numerator
- - _ 8 8 in hundredths pl
0, 0| 8 | =8hundredths = 100
e  Write the fraction in simplest form. Divide both the numerator and the denominator by the
same number. ‘
Example: 8 4: 2
100-.4 25
Hint: For the denominator, write 1 followed by one zero for each digit after the decimal point.
Example: 8
P95 100
. . 92 Write the 92 as the
Q. Write 0.92 as a fraction in A. 0.92=— numerator
. 100
simplest form. 22N
places
Gimplfy: +9— 92 +4 23
100-4 25
a) Write 0.6 as a fraction in b) Write 0.02 as a fraction in
simplest form. simplest form.
+2
0.6=205 - 3 0.02 = -
10 5
c) Write 0.12 as a fraction in d) Write 0.05 as a fraction in
simplest form. simplest form.
0_12 = = = =
e) Write 0.45 as a fraction in f)  Write 0.8 as a fraction in
simplest form. simplest form.
g) Write 0.2 as a fraction in h) Write 0.68 as a fraction in
simplest form. simplest form.
i)  Write 0.84 as a fraction in j)  Write 0.04 as a fraction in
simplest form. simplest form.
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Skill 7.7

When the denominator is a power of 10:
e Divide the numerator by the power of 10 by
moving the decimal point to the left.

27
—=27+100
2 zeros, 2 places to
the left

100
=027.0 + 100
=0.27
Hints: Fractions are just divisions.
There is a decimal point and zeros
which are not written, at the end of
any whole number: 27 =27.00
Zeros can also be added before the number:
27=0270
The number of zeros in the denominator
shows the number of digits after the
decimal point.

27

Example:

Writing a fraction as a terminating decimal.

g

When the denominator is not a power of

10:
EITHER

e  Multiply both the numerator and
denominator by the same number to
make the denominator a power of 10.
(e.g. 10, 100 or 1000).

1 _1*%® 25

Example: 7

4.5 100 022

power of 10
OR

e Divide the numerator by the
denominator.

%:1 +4=1.00+4=0.25

Example:

0 ~ %
Hint: Fractions are just divisions.
2 2% 20 2% 20 =40 2
Q. Write 2 as a decimal. A. —=— - OR A. —=2+95
5 5 S«20 because 100 + §5 =20 5
Make denominator 40 =20=+5
a power of 10 =— =0.4
100 =0v
=40+ 100
= 040.0 + 100
the left
=0.49
=0.4

a) Write % as a decimal.

_3**_ 6 _ _

= 50,, 100 - -

= 06Yﬂ6.0 + ]00 - 0-06 e
d) Write — as a decimal. e) Write

b) Write 2 as a decimal.
20

1
— as a decimal.
25

1
Cc) Write 5 as a decimal.

f)  Write % as a decimal.

i) Write — as a decimal.
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Skill 7.8

Writing a percentage as a fraction in simplest form. B

Write the percentage as a fraction with the denominator of 100.

o Simplify the fraction by dividing both the numerator and the denominator by the same

number.

Hints: Percent means “per hundred” or “out of a hundred”.

A percentage is another way of writing a fraction out of one hundred.
Example: 75% is said “75 percent” and means 75 out of 100.
+4
Q. Write 8% as a fraction in simplest form. A. 8%= %
+4
_2
25
a) Write 36% as a fraction in simplest form. b) Write 6% as a fraction in simplest form.
36°
36% =22 = 9 6% = _
100 4 o5

c) Write 75% as a fraction in simplest form. d) Write 30% as a fraction in simplest form
e) Write 18% as a fraction in simplest form. f)  Write 90% as a fraction in simplest form
g) Write 25% as a fraction in simplest form. h) Write 44% as a fraction in simplest form
i)  Write 40% as a fraction in simplest form. J)  Write 56% as a fraction in simplest form
k) If Australia’s Gross National Product grew 4% 1) A 2010 survey found that 74% of teenagers

quarterly in 2006, what would the percentage owned an MP3 player or an iPod. Write this

be if written as a fraction in simplest form? percentage as a fraction in simplest form.
m) If26% of women have obtained a bachelor n) A?2011 survey found that 35% of people give

degree, what would the percentage be if
written as a fraction in simplest form?

to charity once a month. Write this
percentage as a fraction in simplest form.
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OR

SKill 7.9  Writing a fraction as a percentage.
 Number _ it o/ |
Number % !
oo T (L
EITHER
e Find the equivalent fraction which has a o

denominator of 100.

Multiply the fraction by %and include
the % sign.

e The numerator of this fraction becomes the 3 10¢ —-.
equivalent percentage. Example: 15 = W
= 9 = 30%
Example: 10,10 100 =30% o
x 20 20-60 3 o
3 3 3x=
Q. What percentage is A. —=- — (;) OR A. —= 3 M%
3 out of 52 5 5«20 because 100+ § =2 5 i 1
: 1 ~Gimplify: + 5)
_ 60 _ 0
= = = 3Xx20%
o - 60%
=60% Rt
.3 o7
a) Write 20 &2 percentage. b) Write o2 percentage.
3 3% 15 _ 7 _ _
2072065 1007 L T
c) Write — as a percentage d) Write — as a percentage
e) What percentage is 15 out of 150? f) What percentage is 45 out of 50?
45
50 ;7 N
g) Ngreceives $50 commission on a $1000 sale.  h) In a class of 25 students, 10 play netball.
What percentage is this? What percentage is this?
i) One quarter of the men surveyed enjoy j)  Three tenths of the women surveyed enjoy

walking as their main form of physical
exercise. What percentage is this?

aerobics/fitness as their main form of physical
exercise. What percentage is this?
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Skill 7.10 Converting between decimals, fractions and percentages. EF

+ numerator by denominator

=+ 100% make denominator 100 and simplify
/
Decimals Percentages Fractions
A A A
x 100% <100,

For denominator put 1 followed by one zero for each digit after the decimal point and simplify

5 s
Q. Complete the table: A. 5% = 200 )
=5 Y]
Decimal Fraction Percentage 1 %
= — >
5
5% = —
100 o
=5=100 ol
~ 3
=005.0 = 100 2 zeros, 2 places to | &
Decimal Fraction Percentage
5 1
005 | —=—| 5%
100 20
a) Complete the table: b) Complete the table:
Decimal Fraction Percentage Decimal Fraction Percentage
0.045 0.75
0.045 = 45 +5< Simplify: + 5 )= 9
1000~ 5 200
0.045 = 0.045 x 100% = 4.5%
c) Complete the table: d) Complete the table:
Decimal Fraction Percentage Decimal Fraction Percentage
3 9
5 50
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SKill 7.11  Finding a fraction of a whole number. BE
EITHER o .
e Change ‘of to X, - To find > of a number = + 2
e  Multiply the fraction by the whole number. | 1
(see skill 5.1, page 49) — of anumber = + 3
. . . L 3
e Cross simplify where possible before multiplying.
(see skill 5.1, page 49) l of a number = = 4
OR | 4
° Divic_le the whole number by the denominator of the fraction. 1 of a number = = 5
e  Multiply the result by the numerator of the fraction. 5
Example: Three fifths of 20? L o .
= numper +
First find one fifth of 20 by dividing 20 by 5: g Of a number = =+ 6
20+5=4 | L of a number = + 10
Then find three fifths of 20 by multiplying 4 by 3. 10 ' 1
4+4+4=4x3=12 o and so on.
So three fifths of 20 is 12.
. 250
Q. Olfl" the 1502 Sgats " the Opera A, g of 1500 = ; X 1560 OR A. 1500+ 6=250
Theatre at Sydney Opera House 1 ~ —M
in Sydney, five sixths were 5% 250
occupied. How many spectators = 250x5=1250
were in the Opera Theatre? 1
=1250 \@
3
a) Find — of 160. b) Find four sevenths of 280.
) AT, ! [Simplify: + 10 )
—of 160=—Xx160)=3x 16 = =
10f ................ ... ﬂ ..............................................................................................................
¢) Find — of 360. d) Find five eighths of 3200.
3
e) Ofthe 50 European countries, > have German f) The Western Bulldogs won four elevenths of
as their official language. How many the 22 games playeq in the 2013 AFL season.
European countries have German as their How many games did the Western Bulldogs
official language? win?
g) Of the 36 medals won by New Zealand at the h) Only one tenth of the 120 qualifiers at the
2010 Commonwealth Games, one sixth were American Idol are chosen for the finals.
gold. How many gold medals did New How many will sing in the finals?
Zealand win? _
i) Two fifths of the $1200 raised at the Fireworks j)  Maria paid one twentieth of $350000 as a

Frenzy were from the entry tickets. How
much money was raised from the tickets?

= $

up-front?

deposit for a house. How much did she pay

R
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Skill 7.12 Comparing and ordering decimals, fractions and percentages. 3

e Convert the decimals, fractions and percentages to the same form, by writing all as
(see skill 7.11, page 81)
e Compare and order the decimals, or the fractions, or the percentages.

Hint: The most convenient form is the decimal form. Write the fractions and percentages as

decimals, or as fractions, or as percentages.

decimals.

Q. Write in ascending order:

17 07 7
100° "7

A.

17
—_—= o Write the fraction
o= 17+100 .
A A
=017.0+100 2 zeros, 2 places to g
=0.17 the left =
7 :
7% = — Write the percentage)
100 2
=7+ 100 0
= 007.0 = 100 &
=0.07
The order from smallest to largest is:
7
0.07,0.17, 0.7 OR 7%, ——, 0.7
> 100°

a) Which is greater?

0.09 or 90%
90% =2 = 90,0+ 100= 0.9
0.9>0.09 90%
c) Place in ascending order:
1
] 3 0.31, 30%
§1=1+3:1.0+3=0.33.. ~0.3
§ ....... O_ﬂ_ ..... o __ ................................
T T
0303103
e) Place in ascending order:
1
] 7 0.14,41%

b)

d)

Percentage Fraction

f)

Fraction

Percentage

Which is greater?
0.8 or 75%

Place in descending order:

6
0.66, 6%, —
b A)S 10

Place in descending order:

4
5> 0.83, 81%
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SKill 7.13 Recognising expanded form for recurring decimals.

If the dot is above one digit

e Write the digit repeatedly.

If the dots are above two digits side by side
o  Write the group of 2 digits repeatedly.

If the dots are above two digits which are not side by side
e Write the group of all the digits in between the dots repeatedly.

Q. 0.495 is the notation for: A. B
A) 0.4995599..... The dots above 95 (side by side) mean that
B) 0.4959595..... 95 must be repeated indefinitely after 4
C) 0.4999555..... ! P Indetinitely '
a) 0.2 is the notation for: b) 5.3 is the notation for:
A) 0.02222..... A) 5.03333.....
B) 0.2222..... B) 0.3333.....
C) 2.2222..... C) 5.3333.....
c) 9.5 is the notation for: d) 0.73 is the notation for:
A) 9.9955..... A) 0.7333.....
B) 9.5555..... B) 0.737373.....
C) 0.9595..... C) 0.773377.....
e) 0.27 is the notation for: f) 0.861 is the notation for:
A) 0.222777..... A) 0.86111.....
B) 0.272727..... B) 0.861861.....
C) 0.2777..... C) 0.868686.....
g) 0.23 is the notation for: h) 0.54 is the notation for:
A) 0.222333..... A) 0.55445544.....
B) 0.232323..... B) 0.555444.....
C) 0.2333..... C) 0.545454.....
i) 0.593 is the notation for: j) 0.376 is the notation for:

A) 0.5939393.....
B) 0.5993399.....
C) 0.593593.....

A) 0.3337666.....

B) 0.376376.....
C) 0.3766666.....

page 83
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Skill 7.14  Writing a fraction as a recurring decimal. EE

e Divide the numerator by the denominator.
e Write a decimal point and zeros at the end of the numerator to complete the division.
¢ Inthe result, when a single digit is repeating after the decimal point, write the digit only once

with a dot on top.

e Inthe result, when a pattern of digits is repeating after the decimal point, write the pattern
only once, with a dot over the first and last digit of it.

Examples:
%=5+9=5.oooo...+9:o.5555... OR 05
15:1 +6=1.0000... + 6 =0.1666... OR ~0.16
%:3+11 =3.0000... + 11 =0.2727... OR =057
%: 3+ 7=3.0000... + 7 = 0.428571428571... OR =0.428571
0.4/2/8571428571
'3 2 6. 4 5 11132 6 1415 1
7)33.303030303030303030303030
) . . 2
Q. Wr1te§ as a recurring decimal. A. §=2+9

= 2.0000... + 9 0.2222

=0.2222...
=0.2

.1 . .
a) Write T as a recurring decimal.

L 11210000 +11=

11)7.000'

3&2.0000

.11 . .
e) Write 15 as a recurring decimal.

]5;11.()000

0.09

4
b) Write 1 as a recurring decimal.

d)

9‘4.0000

f) Write % as a recurring decimal.

]2&5.0000
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SKill 7.15 Writing a recurring decimal as a fraction.

e Convert each fraction to a decimal to find the answer. (see skill 7.14, page 84)

Q. Which fraction does 0.26 equal?

1 26 4
A)- B)— O) —
)6 )100 )15

oL —4ss 0.2666
S =q.0000..+15 15) 4.7000'0
= 0.2666...
= 0.26

The answer is C.

a) Which fraction is approximately equal to b) Which fraction does 0. 5 equal?
0.44449
| 4 1 NEN
A) = B)- () - 5 10 9
4 9 2 1
] 4 —=1+5=0.2
7:]—4:025;:4—9:04444 ..............................................................................................................
I _ 5. 5_
7_]2_05 ................................................................................................................................
¢) Which fraction does 0.3 equal? d) Which fraction does 0.08 equal?
3 1 3 8 8 8
A) — B)- (C — A)— B)— (O —
)5 )3 )10 )90 )10 )100
3”.0000 9058.0000
e) Which fraction does 0.23 equal? f)  Which fraction does 0.72 equal?
I O N A K=
10 100 99 100 99 10
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8. [Integer +,-]

Skill 8.1  Adding integers. 2
Hint: Every number has a sign attached to it, so if there is no sign, the number is positive.
These signs should not be confused with the operations of addition and subtraction.
Using a number line
e StartatO.
e  When the number is “+” move that many to the right.
e  When the number is “=” move that many to the left.
Using Addition Rules
- Addition Rules | Addition Rules
- same signs: | different signs:
- Add the numbers, ignoring their signs. -+ Subtract the numbers, ignoring their signs.
- Keep that sign. - Keep the sign of the larger number.
Example: Example:
(+4) + (+3) = +(4 + 3) =+7=7 or simply (—9) + (+3) = —(9 - 3) =—-06 or simply
44+3=77 -94+3=-6
(—5) + (—8) = —(5 + 8) =-13 or simply (—4) + (+11) = +(11 - 4) =+7=7 or simply
-5+-8=-13 -4 +11=7
Q. -H+H9)= A. -7)+H#*9)
=749 \e’
_ 2 a7 move forward 9
Negative Integers Zéro Positive Integers

+1 +2 43 +4 +5 +6 +7 +8 +9 +10+11+12+13+14
-14-13-12-11-10 -9 -8 -7 -6 -5 -4 -3 -2 -1 (? 1 2 3 4 5 6 7 8 9 10 11 12 13 14

P _7 >
° " >
—=G-=>
a) (+5)+ b) (-H+(-8)= c) (-5+(-3)=
=5=7 . =2 =4 = = =

d +2)+(-8)= e) (+4)+(-6)= f) -H+H4)=
g) (-3)+(+6)= h) +5+(-8)= ) #2)+(-14)=
) (-16)+(+9)= k) (-15)+(-8)= ) 2+-7=
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Skill 8.2  Subtracting integers. 2 E

Hint: Every number has a sign attached to it, so if there is no sign, the number is positive.
These signs should not be confused with the operations of addition and subtraction.

Using a number line

e StartatO.

e When the number is “+” move that many to the right.
e  When the number is “~” move that many to the left.

Using Addition Rules
e Consider subtracting an integer as adding its opposite.

So change the number to be subtracted to its opposite. Example: 8 — (-2) =8 + (+2)
e Then apply the addition rules.

' Addition Rules '\ Addition Rules
- Same signs: | different signs:
- Add the numbers, ignoring their signs. -+ Subtract the numbers, ignoring their signs.
- Keep that sign. | Keep the sign of the larger number.
Example: Example:
=9)-3)=N+*3)=-9-3)=-6 (=5 -(#8)=(-5)+(-8)=-(5+8)=-13
orsimply -9 —-(-3)=-9+3=-6 orsimply -5-8=-13
(-4 -(-11)=(-4) ++11)=+(11-4) ) -(3) =)+ H3)=+4+3)=+7=7
=+7 =" orsimply —4—(—11)2—4+11:7 or simply 4—(—3):4+3=7
Q. (-8)-(+6)= A. (-8) -6
(-8) - (+6) i i 8)_ 6(
_ g4 a8, move backward 6
Negative Integers Zéro Positive Integers

o+l 42 +3 +4 +5 +6 +7 +8 49 +10+11+12+13 +14
-14-13-12-11-10 -9 -8 -7 -6 -5 -4 -3 2 -1 06 1 2 3 4 5 6 7 8 9 10 11 12 13 14

o
: -6 : -8 :
a) (-5)=(=6)= b) (+3)- C) (+7)-(+8)=
=-5+6 =_1 =3-9 = = e, =
d) (+7)-(-7)= e) (-3)-(-2)= f) (-4)-(-8)=
g) (+6)-(-7)= h) (+4) - (-9)= i) (-19)- (+11)=
) (-16)-(+9)= k) (-12)-(-15)= ) —6--3=
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SKill 8.3  Adding and subtracting integers. 22 F

e Use the sign rules. (see skills 8.1, page 87 and 8.2, page 88)

- Addition Rules Addition Rules
- same signs: | different signs:
- Add the numbers, ignoring their signs. -+ Subtract the numbers, ignoring their signs.
- Keep that sign. - Keep the sign of the larger number.
Q. (-6)-(+3)-(+9) = A. (-6)=&3)=#9)

=—6-3-9 ~_work from left to right )
=-9-9 \@9, move backward 9 more
=-18

=-1
Negative Integers Zéro Positive Integers
:.19_.18_.17_.16_.15_.14_.13_.12_.11_.10 _.9 _.8 _.7 _.6 _.5 _.4 _.3 _.2 _.1 ? .1 .2 ? Alt .5 (IS .7 %IS ? 1.0 1.1 1.2 1.3 1.4 1.5 1.6 1.7 1.8 1.9;
» S < = < = °

a) (-5+(6)+(H9)= b) +D=(=71=(7= C) (#9)+(-6)-(-2)=

=, T
d) (-8)-(-5)+(+4)= &) (-2)+(-6)-(-9)= f) (+5)-GN-(-8)=
g) (+3)-(-6)+(-8)= h) (+5)+(-4)-(+3)= ) (-2)-(-6)-(7=
) ED+EH15+(-19)= k) (-12)-(-13)+ (+15)= ) (-14)-(+16)+ (+18) =
m) 8-2--7= n) 5+-7+-9= 0) -6+5+-8=
p) -9-2+-4= q) 10+-5+-6= N -5+-10+12=
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Skill 8.4  Adding and subtracting integers using order of operations.

e Complete the operations in the correct order.
1. Simplify within brackets.
2. Add and/or subtract from left to right.
e Use the sign rules. (see skills 8.1, page 87 and 8.2, page 88)

Q. (5—7)—(6+9)= A. (5—7)—(6+9) @tethebraoketsfirst
= (-2) = (13)
=-2-15
1 7 @, move backward 1@

Negative Integers Zero Positive Integers
-19-18-17-16-15-14-13-12-11-10 -9 -8 -7 -6 -5 -4 -3 -2 -1 0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19
=::L::::::::::::::L:i::'::':::::::::::::=

-15 2

rackets s>

a) 4+(-6+3)= b) 2+(4-9)= c) 7+(3-8)=
Lr-=>
=4t =24 (=) S

d 4-(9-7)= e) 5-(-8+6)= f) 6+(-5-4)=

g) 7-(G-4)= h) 10+(=2-5)= ) 8—(-3+9)=

D o5 eSO o) ) (5-9)-(9-5)=

Pt
m) (5+6)—(4-11)= n (3-8)+0©-14)= 0) (-8-6)—(7-13)=
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Skill 8.5

Finding missing integers using addition and subtraction.

e Circle the positive integer (no sign) or negative integer (-’ sign) that is on the side of the

unknown.

Hint: Don’t confuse the sign with the operation.

(see skill 8.1, page 87)

e Use the inverse operations of addition or subtraction to remove the circled integer from the

side of the unknown.

Hint: e.g.+6 added to —6 will cancel each other and leave zero as the result.

e Perform the same operation on the other side of the equation.

e If the unknown has a negative sign attached, multiply both sides of the equation by another

negative sign.

Hint: ‘- -=+ i.e. The sign of the unknown will become its inverse, a ‘+’.

_—Tseinverse of -6>
Q. 6- =38 A (C6-x=$
7«6:_)(%:8-1,-6
: - -x=8+6
Use 111Vfrie+0f - C =14
x=-14
a) | -8 +=-12 b) @:—5 c) 4+ -3
X+ A4 ==12+4 X=-34+3==-5+3 4+x
x:_8 ...............................................................
d) --6=-9 e -5+ =13 f) -8+ =-3
g) +-4=-8 h) --6= i) +7=-4
i 9-] 11 |[=-2 k) —6- =7 ) -9- =-3
Y-xHA=-2-9
...........................................................................................................................................................................................
_x:_11:>__x:__11 ..............................................................
m) - +4=-6 n) 8- =5 o) - -7=3
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9. [Integer x,+]

Skill 9.1 Multiplying integers. E

e Multiply the integers ignoring the signs.
e Determine the sign of the result using the multiplication rules.

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,

- Multiplcation Rules Multiplcation Rules
' same signs: positive x positive = positive  different signs: positive x negative = negative
| negative x negative = positive | negative x positive = negative
Example: =9 X (=3) Example: 9 x (-3)
- 27 49 x (=3)
= 27 =G -=>
Q. (+2)x(-9) = A. (+2)X(-9)
=2x-9
=-18
a) (HxE)=""= b) ()X (-4)= c) (+5)x(-9)=
=-3x8 =24 = = = =
d) (-10)x(+10)= e) (2)x(+6)= f) (-9Hx-7)=
g) (+7)x(-3)= h) (+4)x(-5= ) 8 x(+8)=
) (#2)x(-17)= K) (=3)x(-15)= ) -—21x-2=
m) (-5 x(=2)x (+7)= n) (+3)x(-4)x(-2)= 0) (-5 X(H3)x(+3)=
SR XEIX T S S
=10x7 = M) = = = =
P) (—4) X (+4) X (-2) = q) (=6) X (=6)x (-10) = N 20x-5x3=

page 93 © Maths Mate Mauve/Lime Skill Builder 9




Skill 9.2  Dividing integers. B8,

e Divide the integers ignoring the signs.
e Determine the sign of the result using the division rules.

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,

Division Rules Division Rules
' same signs:  positive + positive = positive  different signs: positive + negative = negative
| negative + negative = positive | negative + positive = negative

E le: =9 + (=3 E le: 9 + (-3

xample - (=3) xample % _( (_33)
=_3
Q- (+12)+(—3): A. (+]2)—(—3)
=]2+-3
=4

a) (Z18) = (39) b) (-6)+(+1)= C) (+12)+(—4)=
d) (-15)+(-3)= e) (-24)+(+6)= f)  (+9)+(+9) =
g) (#35)+(-5= h) (-27)+(#3)= ) (=28)+(-7)=

32 _division> ~15 —42
e W ST » T

—4

=32+-4 =88] = = = =

24 —18_ —40 _
m) " n) 5 o) 5

56 =36 =
p) __4 = q) -9 - r) 15

80 64 _ 84 _
s) —_8 = t) -8 - u) 12
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SKill 9.3  Multiplying integers involving powers of 10.

e Multiply the integers ignoring the signs.
e Determine the sign of the result using the multiplication rules.

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,

- Multiplcation Rules

' Multiplcation Rules

' same signs: positive x positive = positive  different signs: positive x negative = negative
| negative x negative = positive | negative x positive = negative

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,

Example: =9 x (=3

=27

~ ==

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,

Example: 9 X (-3)
49 x (=3)
= 27 =G-=>

e Consider the zeros as making groups of 10’s or 100’s and place them last.

(see skill 1.3, page 4)

Q. (+200) X (=2) =

A (4200) x (=2)

=200x -2

= _400
a) (=3)x (#100)=+=> b) (=20)x (—4) = c) (+50)x (<2) =
=-3x100 =800} - = = =
d) (-4)x (~100) = e) (+100)x (-8) = f) (=700) X (+6) =
g) (~100)x (+10) = h) (+20) x (+100) = i) (<10) x (~40) =
i) (+300)x (-3)= K) (480)x (~10) = ) (+4) x (+300) =
m) (+600) x (~1) = n) (~40) x (~50) = 0) (=500)x (-3)=
p) (+6) X (-200) = q) (-300)x (=5)= ) (=700)x(-7)=
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Skill 9.4

e  Multiply and/or divide from left to right.

Multiplying and dividing integers.

(see skills 9.1, page 93 and 9.2, page 94)

e  When multiplying and dividing integers use the multiplication and division rules.
(see skills 9.1, page 93 and 9.2, page 94)

Q. (+10)+ (=2) x (=7) =

A. (#10)+ (=2) % (=7)
= 10+-2x-7

=Sx-=7
= 35 N\ox—=D
a) ((HxXHES+H5= b) (+10)x(-3)+(-5) =
SO T
=205 A =

) EFDxE6) (2=

q) -4x5+-10=

) —44=11x12=

c) (+15)++#3)x(-3)=

f) (-5 x(-4)+(-10)=

) (=2) X (=150) + (+20) =

) (-35+(7)xH9)=

0) -6x8+-12=
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Skill 9.5

e Complete the operations in the correct order.

1. Simplify within brackets.

2. Multiply or divide the results.
e When multiplying and dividing integers use the multiplication and division rules.
(see skills 9.1, page 93 and 9.2, page 94)

Multiplying and dividing integers using order of operations.

Q. 6+4)x(-6-4)=

A. (6+4) X (=6 ~ 4) ~ brackets fisd)

=10x-10
=-100

a) B+3)x(-4+9)=

30

) -1-7)x3-9)=

0) 7 -1 _division>
-5
_6
I
=6+-3 .=
8-2_
S) e

b) 2+4)x(-6+4)=

5-8
9 53
g 229 _
) 2+9

c) B-4)x(6-9)=

f) 5+3)x(3-5)=

i) 8-5x%x(5-8)=

) (~4-3)x(-1+4)=

40
" s
36
u -3 x4
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Skill 9.6

Finding missing integers using multiplication and division.

To find a missing integer using To find a missing integer using division
multiplication When dividing a number by an unknown -
e Circle the integer, including its sign, that is e Divide the number by the result to
on the side of the unknown. determine the unknown.
* Use .d“.”SK.)n’ the inverse opergtlon O.f OR When dividing an unknown by a number
multiplication, to remove the circled integer . . . R
. o Circle the integer, including its sign, that
from the side of the unknown. . :
. . . is on the side of the unknown.
Hint: e.g.x -6 and + -6 will cancel leaving 1. e . .
. e Use multiplication, the inverse operation
e Perform the same operation on the other of division to remove the circled integer
side of the equation. from the side of the unknown.
Hint: e.g.+ -6 and X -6 will cancel
leaving 1.
e Perform the same operation on the other
side of the equation.
Q. -9+ =38 A. -96+x=8 OR A. -963xxc=8xx
-96+8=x -96 = 8
~96+8=-12 8x 96 -8
x=-12 & 88
x=-12
a) | -5 |x{7)=35 b) 54+ =9 c) (3= -7
XX =7+ 7=35+~7 54 +-9= X+ 3 %3 ==7x3
x==5
d) x@:-lo e) -7x =63 f) —48+ =6
g) X =12=-120 h) +-6=11 i) X 8 =-24
j) -6x =54 k) -121+ -11 1) +8=-7
m) -8Xx =72 n) -450+ =30 o) +-6="7
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10. [Rates / Ratios]

Skill 10.1

To find the unit rate

e Divide the two quantities to show how
many of the first quantity correspond to
one of the second quantity.

Finding the unit rate and the unit price.

To find the unit price
e Divide the total amount by the number of
items.

Q. 200 litres flow in 5 minutes =

litres per minute

A. 200 litres in 5 minutes
200 L

5 min
00
5 min
= 40 litres per minute (L/min)

Simplify the fraction
by 5.

a) 300 cars sold in 30 days =

cars per day

300 cars in 30 days

300 cars
30 days

c) 12°Cdrop in 6 hours =

°C per hour

e) If8 kg of apples are sold for $10, what is the
cost per kilogram?

g) Nina earns $100 for an 8-hour shift. How
much does she earn per hour?

b) 420 m walked in 5 minutes =

m per minute

420 m in 5 minutes

d) 600 beats in 10 minutes =

beats per minute

f) The plumber charged $231 for a 3-hour job.
What was the charge per hour?

h) A 6-pack of exercise books cost $9.60. What
is the price per exercise book?
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Skill 10.2 Simplifying ratios. nn

o  Write the quantities of the ratio with the same unit of measurement.

EITHER OR

e Find the largest number that divides evenly into each e Divide each quantity of the
quantity of the ratio (Highest Common Factor). ratio by any factor until the

e Divide each quantity by the HCF. ratio is reduced to its
Hints: The order of the quantities in a ratio matters. simplest form.

‘.’ means ‘to’.
Examples: The ratio of legsto earsinadogis4:2=2:1 ‘ |
The ratio of earsto legsinadogis2:4=1:2

Q. Simplify 80min:3h A. 3h=3X60min= 180 min OR A. 3 h=3x60min= 180 min
80 min : 3 h 80 min : 3 h

4 9 i .

= 80 min : 180 min HCF of 80 and 180 = 80 min : 180 min

—4:9 is 20 so + 20 :‘k,%/g
| A

a) Simplify 600 mL : 0.2 b) Simplify 2m: 50 cm
0.2 L=0.200'x 1000 mL = 200 mL

c) Simplify 750g:1kg d) Simplify 6 months : 4 years
e) Simplify 2 km: 3200 m f) Simplify $24 :300¢
g) Simplify 0.5 kg:2000 g : 4 kg h) Simplify 50¢ : $4.00 : $2.50
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Skill 10.3 Finding the ratio of two or more quantities as a EF

set : set comparison.

e  Write the ratio in words.

e Replace the words with numbers.

e Simplify the ratio:

EITHER OR

e Find the largest number that divides evenly into e Divide each quantity of the
each quantity of the ratio (Highest Common Factor) ratio by any factor until the
and divide each quantity by the HCF. ratio is reduced to simplest
Hint: The order of the quantities in a ratio matters. form.

Q. Ocean water represents 70% of the earth’s A. land = 100% - 70% = 30%
surface and the rest is land. Find the ratio water : land
of water to land. = 70% - 30%

=7:3 Ignore the % sign
a) An orchestra has 60 strings, 12 brass and b) Tin foil is made up of 88% tin, 4% copper and

c)

g)

9 woodwinds instruments. What is the ratio
of strings to brass to woodwinds instruments?

strings : brass: woodwind

Find the ratio of the average weight of a Blue
Whale (120 t) to the average weight of a
Humpback Whale (30 t).

A ticket to the musical “The Boy from Oz” is
$90. A movie ticket to the Village cinemas is
$15. What is the ratio of musical to movie
ticket prices?

Commercial butter is approximately 80% milk
fat and 20% other components. What is the
ratio of milk fat to other components?

d)

f)

h)

the rest lead. What is the ratio of tin to copper
to lead in the foil?

Find the ratio of the Boeing 747 wingspan
(64 m) to the Airbus A380 wingspan (80 m).

To purchase a “Two Day Park Hopper” to
Disnelyland, Florida, costs $96 for a child
and $116 for an adult. What is the ratio of an
adult to child ticket prices?

Of the 76 seats in the Senate, 28 belong to the
Labor Party. What is the ratio of Labor Party
to other parties seats in the Senate?
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Skill 10.4 Finding the ratio of two quantities as a subset : set comparison.

e  Write the ratio in words.

e Replace the words with numbers.

e Simplify the ratio:

EITHER OR

e Find the largest number that divides evenly into e Divide each quantity of the
each quantity of the ratio (Highest Common Factor) ratio by any factor until the
and divide each quantity by the HCF. ratio is reduced to simplest
Hint: The order of the quantities in a ratio matters. form.

Q. Of the 22 million Australian people, A. Sydney's population : Australian population
approzumately .4 million hv’e in Sydney. — 4 million - 22 million
What is the ratio of Sydney’s population to o 11
Australian population? =A4:2

=2:11
a) Of the 226 seats in the Australian Parliament, b) Land represents 30% of the earth’s surface.

c)

g)

76 are in the Senate. What is the ratio of
Senate to Parliament seats?

Senate seats : Parliament seats

Ginplity: + D— 5 305 =

What is the ratio of carbon to the total number
of atoms in the ethane formula C,H,?

A viscose/polyester blouse has 44% polyester.
What is the ratio of viscose to total
composition?

Of the $500 000 paid for the property,
$150000 was for the block of land, and the
rest was for building the house. Find the ratio
of land to total property price.

d)

f)

h)

Find the ratio of land to earth’s surface.

What is the ratio of hydrogen to the total
number of atoms in the ethylene formula
C,H,?

Of the 2 L of cordial drink, 250 mL is
concentrated cordial. Find the ratio of
concentrated cordial to cordial drink.

Blood plasma makes up 55% of the human
blood composition. Find the ratio of plasma
to total blood components.
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Skill 10.5 Finding the average speed.

distance travelled (d) OR
| time taken (t)

e Write the formula for the average speed.
e Convert the given units into the required units if necessary. (see Maths Facts, page 455)
Hints: If the speed must be calculated in km/h, convert the units for distance to km and convert the

units for time to h.
Changing from smaller units into larger units, always divide by the conversion factor.
Changing from larger units into smaller units, always multiply by the conversion factor.

e Substitute the values for distance and time into the formula.

e Evaluate and simplify.

average speed (v) =

Q. The marine green turtle was recorded A v=—

. . . . t
swimming 480'km in 10 days. What was its where t = 10 days = 10 % 24 h = 240 h
average speed in km/h?

_ 480 km Substitute into
V=—
240 h the formula

2
Ly
1240

=2 km/h
a) A garden snail named Archie covered a b) The Gentoo penguin in the Antarctic Islands
33 cm course in 2 minutes at the 1995 World can swim 20 km in half an hour. What is its
Snail Racing Championships, held in England. average speed?

What was Archie’s average speed?

; .
l‘:2mln= zhzéh ......................................................................................................

............................. S0LY i 2
33 i V=
V= ]cm:33+ % /e
iy 2 —
.............. ! AN .
=33x — cm/h = cm/h
¢) The Suzuki Hayabusa is the world’s fastest d) Some species of dolphins can swim 9 km in
motorbike. It can travel 100 km in 20 minutes. 10 minutes. What is their average speed in
What is its average speed? kilometres per hour?
t=20min= t=
V= Y=
= km/h = km/h
e) Aboat crosses a 3 km lake in 20 minutes. f) Johann jogs 12 km in one and a half hours.
What is its average speed? What is his average speed?
t=20min= t=
V= Y=
= km/h = km/h
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Skill 10.6 Finding the distance travelled.

e  Write the formula for distance travelled.
e Convert the given units into the required units if necessary. (see Maths Facts, page 455)
Hints: Changing from smaller units into larger units, always divide by the conversion factor.
Changing from larger units into smaller units, always multiply by the conversion factor.
e Substitute the values for average speed and time into the formula.
e Evaluate and simplify.
Q. The ride duration of the Disneyland A. d=wt
monorail in California is approximately Y 2] )i
15 minutes. What is the length of the ride where t= 15 min = é_ﬁh =—h
if the train’s average speed is 16 km/h? ] N
[Give the answer in km.] d=16 km/h x —h
4 the formula
4 1
=Jox 2 o
;
=4 km
a) The Russian Alpha class nuclear-powered b) The Japanese Bullet train is the fastest
submarine has a maximum speed of 75 km/h, scheduled train service in the world with an
or 40 knots. At this speed, what distance can average speed of 260 km/h. At this speed,
it cover in 12 hours? what distance can it cover in 3 hours?
d=75km/hx12h =
=75%x 12 km = km = = km
c) The Nile flows at an average speed of around d) The Eurostar trains operate from London to
7.5 km/h during inundation season. At this Brussels and run at an average speed of
speed, what distance might a boat floating on the 140 km/h. If the trip takes two and half hours,
Nile travel in 6 hours? what is the distance from London to Brussels?
= = km = = km
e) A garden snail can travel at 0.012 m/s. Atthis f) The F-16 Falcon fighter aircraft can fly at a

speed, what distance can it cover in
10 minutes?

t=10min=10X 60s=0600s

speed of 2400 km per hour at sea level. At
this speed, what distance can it cover in
20 min?

page 104

© Maths Mate Mauve,/Lime Skill Builder 10




SkKill 10.7 Finding the time taken to travel a distance.

distance travelled (d)

time taken (t) = OR t=-=
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, speed(v) v
e  Write the formula for the time taken.
e Convert the given units into the required units if necessary. (see Maths Facts, page 455)
Hints: Changing from smaller units into larger units, always divide by the conversion factor.
Changing from larger units into smaller units, always multiply by the conversion factor.
e Substitute the values for the distance travelled and the average speed into the formula.
e Evaluate and simplify.
R . d
Q. Donghai Bridge China is the longest A =—
cross-sea bridge in the world, with a v
length of 32 km. How long will it take _ 32km
a car travelling at 80 km/h to cross the 80 km/h the formula
bridge? [Give the answer in hours.] 2 %
"
5
=2+5h
=0.4 h
a) The speed of long distance jogging for b) A golfball leaves the tee and flies at an
an average person is around 10 km/h. At this average speed of 40 m/s till it reaches the
speed, how long will it take a person to run 200 m mark. How long did it take the ball to
15 km? fly this distance?
_ 15km .
10 kn/h B
=15.0+10h = h _ _ s
c) Top athletes can sprint at a speed around d) The average speed of a space shuttle in orbit is
10 m/s within a short distance. How long 8000 m/s. At this speed, how long will it take
will it take an athlete to sprint 200 m? a space shuttle to travel 1000 km?
= t=
e) The average walking speed for adults is f) The Metro monorail in Sydney is 3.6 km long.

5 km/h. At this speed, how long will it take

an adult to walk 7 km?
1=
— — min

At an average speed of 24 km/h, how long
would it take the train to complete a loop?

=
— - min
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Skill 10.8 Deciding if two ratios are in proportion. 2

Write the two ratios as equal fractions side by side.

(Aproportion= 5 b — ¢ : d 1

ratios

Cross multiply the numerators and the denominators of the fractions. | X
If the two products are equal, then the two ratios are equivalent b+ d W
(or form a proportion). axd=bxc
ad = bc
S« 425
Q. 5:2isin proportion with 25 : 10 A, ——
True or false? 2710
S5x10=2x25
50=150
frue
a) 5:6isin proportion with 3 : 5 b) 8:12isin proportion with 6 : 8
True or false? True or false?
5..3
== =5X5=6x%3
6~ 5
25=18 false
€) 2:12isin proportion with 3 : 18 d) 9:15is in proportion with 30 : 50
True or false? True or false?
e) 12:15isin proportion with 4 : 5 f) 8:20is in proportion with 20 : 50
True or false? True or false?
g) 15:150 is in proportion with 6 : 20 h) 8:10is in proportion with 20 : 25
True or false? True or false?
i) 5:61isin proportion with 10 : 18 J) 2:3isin proportion with 3 : 5

True or false?

True or false?
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SKill 10.9 Finding the missing term in a proportion. 2

Write the proportion as two equal fractions.

Equate the products.

Cross multiply the numerators and the denominators of the fractions..

Solve the equation to find the missing number (x).

T SN e
'a C. ratios 1
et |
axd=bxc
ad = bc

Q. Complete the missing term in the proportion:

=51isto 25

10 is to

10 5
X 25
NS
X705

10X 25=xx%x15

Sx =250

2250 i
Y S 1

x=350

a) Complete the missing term in the proportion:

4:6=16:|24
4. .16
X o mutiph)

c) Complete the missing term in the proportion:

20isto 15 =8 is to

e) Find the missing term in the proportion:
4_y

2 9

b) Complete the missing term in the proportion:

5: =50:100

d) Complete the missing term in the proportion:

8: =10:15

f)  Find the missing term in the proportion:
6 2

x 3
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Skill 10.10 Dividing a quantity into a given ratio. EF

e Find the total number of equal parts, by adding the numbers in the ratio.
e Calculate what fraction each share represents out of the total number of parts.
e Multiply this fraction by the original quantity.

Q. The ratio of cement to sand to gravel in a A. equalparts=1+2+3=6
. X X . +2 ]
f:oncrete mixis1:2 .‘3. How much sand is sand share =2 out of 6 = = =~
in a 24 kg concrete mix? 6:2 3

1
sand in 24 kg = 3 of 24 kg

8
- 55k

=8 kg

The ratio of marriages to divorces in Australia
in 2006 was 2 : 1. How many divorces would
be likely in 1500 couples?

a) The 18-carat gold is used for jewellery in a b)
ratio of 3 : 1 pure gold to other metals. How
many grams of pure gold are needed for a
12 g necklace?

equal parts =

equal parts =3+ 1 =4

d) The fuel mix for a chainsaw is 4 parts oil to
21 parts petrol. How much petrol is in a
1500 mL chainsaw tank?

€) The ratio of vowels to consonants in the English
language is 5 : 21. How many vowels are likely
to be in a 52000 letter article?

equal parts =

e) The ratio of gold to silver to bronze medals f) The combined monthly bill for the phone,

won by Switzerland at the 2010 Vancouver
Winter Olympics is 2 : 0 : 1. If Switzerland
won 9 medals in total, how many gold medals
did they win?

mobile phone and internet is $180. If the ratio
of phone to mobile phone to internet costs is
5:6:4, how much is the phone cost?
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Skill 10.11 Solving proportions.

Write the proportion using words.

(Aproportion~ 4: ) = ¢+ 3

e Replace the words with numbers: . a N C e
First the given ratio. . b~ d
Then the ratio of the given quantity to the unknown quantity (x). ‘axd=bxc
e Rewrite the proportion as two equal fractions. ad = bc
e Cross multiply the numerators and the denominators of the fractions.'-----------------------------
e Equate the products.
e Solve the equation to find x.
Q. The ratio of concentrated cordial to water is A. cordial : water = cordial : water
1 : 4. How much water is needed to dilute ]1:4 = 15:x
1.5 L of concentrated cordial? 1 15
AV
47 * x
Ixx=4x15
x=6L
a) A risotto recipe uses a ratio of 2 cups of rice b) The fuel mix for a chainsaw is 4 parts oil to
to 6 cups of water. How many cups of water 21 parts petrol. How much petrol needs to be
have to be added to 6 cups of rice? added to 240 mL of 0il?
rice : water = rice . water =
2:6 = 6:Xx =
20
6
2x =36 —Gimplity: 2 §p x = Sox = mL
€) The ratio of bronze to silver medals won by d) To make a 25% saline solution, 1 part of salt is
England at the 2010 Commonwealth games is used for every 3 parts of water. If you use
3 : 4. If England won 45 bronze medals, how 120 g of salt, how much water do you need to
many silver medals did it win? make the saline solution?
So x = So x = g
e) To mix concrete, 2 buckets of sand are neceded  f)  The superjumbo jet Airbus A380 has a

for every 3 buckets of gravel. How many
buckets of gravel are needed for 10 buckets
of sand?

sand : gravel =

length of 73 m and a wingspan of 80 m.
A model of this plane has a wingspan of
160 cm. How long is the model?
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Skill 10.12 Finding other rates.

B
: amount | ( . i amount ﬂ
rate = — ‘amount = rate x time : ‘time =
A time . rate |
Rate of change Amount Time taken

(amount and time are given)

(rate and time are given)

(amount and rate are given)

e Convertthe given unitsto | e Convert the given unitsto | ¢  Convert the given units to
the required units. the required units. the required units.
(see Maths Facts, page 451) (see Maths Facts, page 451) (see Maths Facts, page 451)
e Divide the amount by the | e  Multiply the rate by the e Divide the amount by the
time taken. time taken. rate.
Example: A 300 L bathtub Example: Sam worked Example: A Lexmark E232
can be filled in 10 minutes. 7 hours and was paid at a prints 990 pages at a rate
rate of $16/h. of 22 pages/min (ppm).
300 L .
Rate = — =30 L/min
2 min Amount (pay) =16 x 7 Time = 990 p _ 45 min
=$112 22 ppm
Q. The average pulse for a new born baby is A. amount = rate X time
around 130 beats per minute. How many rate = 130 beats/min
beats in 3 hours is this?
time =3 h =3 X 60 min = 180 min
amount = 130 beats/min X 180 min
= 23400 beats
a) The ruby throated hummingbird can beat its b) The heart of an unborn baby beats at around
wings around 21000 times in 5 minutes. 9000 times in an hour. What is the heart rate
What is its wing beat rate in beats per second? of an unborn baby in beats per minute?
time=35X60s=300s time = 1 X 60 min = 60 min
7 -------------------------------------------- Slmphfy + 100 then =3 ) T
21 090 beats
rate= —————— = rate = = :
......................... 1Ws..... beats/s beats/min
c) Find the time taken to print 875 sheets of d) An adult’s air intake adds up to 7500 L per
paper, if a Lexmark T640 printer can print day. How many litres of air does an adult
35 pages per minute. breathe in a week?
time = amount
T rate amount =
- - min - - L
e) Victoria has an average population density f) Bangladesh is the most densely populated

of around 22 people per square kilometre. If
Victoria has an area of approximately
228000 km2, what is its population?

population = area X density rate

country, with around 1050 people per km* in
2007. If in 2007 Bangladesh had a population
of 151200000, what is its area in km?*?

area = population + density rate
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Skill 10.13 Completing equivalent rates.

e Write the given rate as a fraction.
e Show the respective units in the fraction.
e Convert the units to match to the new rate.
e Use the conversion factors for units of time, weight and length.
e Multiply by the conversion factor to change from larger units to smaller units.
Example: To change cm to mm
x by 10
e Divide by the conversion factor to change from smaller units to larger units.
Example: To change m to km
+ by 1000
Q. 2 km/min = km/h A. 2 km per minute
2 km
1 min
2 km
1
I
60
= 2)(@@
1 h
= 120 km/h
a) 144L/h= mL/h b) 10km/h= m/h
]44Lperh0ur ............. Convert LIOMLY s
144 L 144000 mL
LT L N s
c) 3000 g/min = kg/min d) $5/kg= cents/kg
e) 60 mm/s= mm/min f) 5 answers/min = answers/h
g) 2000 mm/s = m/s h) 480 beats/h = beats/min
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Skill 10.14 Identifying direct proportion in real life situations.

e Write the rates of the two quantities as fractions.
The rate of the units (e.g. km per hour = km/h).

The first rate of the given quantities.

@proportion~ gy = ¢:d —(Zequl)|

ratios J !
a C !
b d

The second rate containing the unknown quantity (x). axd=bxc

e Write the proportion as two equal fractions. . ad = bc

e Cross multiply the numerators and the denominators of the fractions.'--------------------

e Equate the products.

e Solve the equation to find x.

Q. Lin can write 7 pages in 24 minutes. A. rate of units: pfzges Let x be the number
Assuming her writing rate is directly ";l nute  of pages Lin can
proportional, how many pages can she write Ist rate: — write in 120 minutes.
in 120 minutes? 2;4c

2nd rate: —
120
FAVES Write the proportion.
;4; 121020 2 Cross multiply.
24x =840
x=35 Solve for x.

a) I can buy eight pens for $4.50. How many
pens can I buy for $18?

pens

. 8
rate of units: Ist rate: ——
4.50

2nd rate: - 8 _x
A8 450 IS
=8X18§=4.5Xx X =

c) It took Jon 40 minutes to run 6 laps of the oval.

Assuming his running rate is directly
proportional, how long it would take him to

run 9 laps?
rate of units: Ist rate:
2nd rate: =
= x= min

e) Fred’s respiration rate is 62 breaths in
4 minutes. At this rate, how many breaths will
he take in 20 minutes?

rate of units: Ist rate:

b) If 6 m of fabric cost $75, what is the cost of

4 m of the same fabric?

m 6
rate of units: — 1st rate: —
f b 75

d) Paper costs $4.50 for 500 sheets. What is the

f)

cost for 200 sheets?

rate of units: Ist rate:

Tony eats 5 fruits in 2 days. Assuming his
eating rate is directly proportional, how many
fruits does Tony eat in 16 days?

rate of units: Ist rate:
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Skill 10.15 Converting units of speed.

' speed =

Convert km/h to m/s

e Write the speed as distance over time.
e Change km to m by multiplying by 1000.
e Change h to s by multiplying by
60 x 60 = 3600.
e Evaluate and simplify.

d|stance

Convert m/s to km/h

o Write the speed as distance over time.

e Change m to km by dividing by 1000.

e Change s to h by dividing by 60 to get to
mins and by 60 again to get to hours.

e Evaluate and simplify.

Q. The fastest combat jet is the A v= tii
former Soviet MIG 25, which
940 m + 1000
reached a speed of 940 m/s. = - on
What is the speed in km/h? Is
~ 940+ 1000
©1+3600 ~
940 ] means division
=——+—— km/h
1000 3600
94ﬂ 36ﬂﬂ ZSlmphfy + 100 then + 10 )
lﬂﬂﬂ 1
=3384 km/h
a) Shoaib Akhtar, Pakistan, has bowled the b) The fastest propelled aircraft is the former
fastest ball in Test cricket with a speed of Soviet Tupolev Tu-95/142, which reached a
nearly 162 km/h. How many m/s is this? speed of 250 m/s. How many km/h is this?
162 km 250+ 1000 k.
= v=250m/s = 2
1h 1+3600 h
.............. G e 00 then £
_Mx]Oﬂﬂm_ZM_ _ _
T Ix36s 6 m/s - - km/h
...................... S ——
€) The average speed of a space shuttle in orbitis d) The earth is moving around the sun at a speed
28800 km/h. How many m/s is this? of about 30000 m/s. How many km/h is this?
V= V=
- - m/s - - km/h
e) The fastest electric vehicle reached 396 km/h f)  While crossing the Eurotunnel the Eurostar
in Utah, USA, in 1999. What is this speed in train can reach speeds of up to 85 m/s. How
m/s? many km/h is this?
V= V=
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Skill 10.16 Working with ratio scales (1).
RATIO SCALE
Refers to

("= 14000000~ it )
p 1 Tife

1 unit on the map represents 4000000 of the same units in real life.
The real distance is 4000000 times bigger than the map distance.

Hint:

Finding the real life distance
(ratio scale and distance on

Finding the distance on the
map (ratio scale and real life

Finding the scale factor (real
life distance and distance on

the map are given) distance are given)

the map are given)

e Multiply the distance on the| ¢  Convert the real distance | e Convert the real distance
map (usually in cm) by the from km to cm by from km to cm by
scale factor. multiplying by 100000. multiplying by 100 000.

e Convert the result from e Divide the real distance in | ¢ Divide the real distance in
cm to km, by dividing by cm by the scale factor. cm by the map distance in
100000. cm.

Q. On amap the scale is 1 : 10000000. What A. real life distance = 2000 km
is the distance on the map between Brisbane scale factor = 10000000
and Adelaide, if they are 2000 km apart? map distance = ?

tocm
2000 km = 2000 x 100000 cm =
= 200000000 cm Cross off
respective 0’s
200000000 cm + 10000 900 =
=20 cm

a) On a map the scale ratio is 1 : 20000 000. b) On a map the scale ratio is 1 : 30000 000.
What is the real distance between Tokyo and What is the real distance between Sydney and
Geneva, if they are 80 cm apart on the map? London, if they are 70 cm apart on the map?
real distance = 80 cm x 20000000 real distance =

Cross off = 1600000000 cm =
respective ()7s /S T
1600000000 cm <+ 100000 = km = km
c) On a map the scale ratio is 1 : 25000 000. d) On a map the scale ratio is 1 : 3000 000.

What is the real distance between Broome and
Melbourne, if they are 20 cm apart on the map?

real distance

What is the real distance between Sydney and
Canberra, if they are 10 cm apart on the map?
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Skill 10.16 Working with ratio scales (2).

e) The Empire State Building is 380 m high.
If you are drawing a model using a scale of
1 : 2000, how high is the model?

real height =380 m = 38000 cm

dg) On a map the scale ratio is 1 : 10000 000.
What is the distance on the map between
Sydney and Singapore, if the real life distance
is 4000 km?

real distance =

i) On a map the distance between Perth and
Cairns is 50 cm. What is the scale factor of
the map, if the real life distance is 6000 km?

real distance = 6000 x 100000 cm

.................................... =600000000cm
scale factor = 600000000 cm + 50 cm
— 12000000 ~ | 1:12000000

k) On a map the distance between Darwin and
Perth is 20 cm. What is the scale factor of
the map, if the real life distance is 4000 km?

real distance =

f)

h)

)]

1)

Taipei 101 is the world’s tallest building, with
a height of 500 m. If you are building a model
using a scale ratio of 1 : 1000, how tall is the
model?

real height =

On a town plan the scale ratio is 1 : 100000.
What is the distance on the map between
the airport and the post office, if they are

15 km apart?

real distance =

The Walt Disney studios’ main theatre screen
dimensions are 14 m wide by 5 m high. If you
make a model 2.5 cm high, what is the scale
factor used to build the model?

real height =

Petronas Towers in Kuala Lumpur are 450 m
tall. A model has a height of 30 cm. What
scale factor was used to build the model?

real height =
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Skill 10.17 Comparing rates.

e Write the rates as fractions.
e Bring the rates to the same unit. (see Maths Facts, page 455)
Hint: It is easier to change from larger units into smaller units, because you have to multiply by
the conversion factor.
e Evaluate and simplify.
e Compare the numbers.

Q. Which density is lower? A. kg/m3 to g/em3: kg to g = x 1000
A) 670 kg/m?3 (gasoline) m3 to cm3 = x 1000000
B) 1.025 g/cm? (seawater) 670 k
A) density = 3g
m

cross off

_ 670x 109Y g respective 0’s
1x 1000990 cm3

=10.67 g/cm?
B) density =1.025 g/cm?3
0.67 < 1.025, so the answer is A

a) Which heartbeat rate is higher? b) Which heartbeat rate is lower?
A) 70 beats/min (adult) A) 1.5 beats/s (child)
B) 2 beats/s (baby) B) 70 beats/min (adult)
2 beat 2 beat
B) rate = a2 A) rate =
ls I .
— min
.................................................. 00 e
1 60 :
=2+—=2X— =120 beats/min
60 1

c) Which birth rate is lower? d) Which birth rate is higher?
A) 12.1 per 1000 people (Australia) A) 14.1 per 1000 people (USA)
B) 82 per 10000 people (Germany) B) 94 per 10000 people (Japan)
12.1
A) rate = 1000 =
e) Which density is lower? f)  Which density is higher?
A) 800 kg/m?3 (petrol) A) 2.2 g/cm3 (graphite)
B) 1 g/cm3 (water) B) 1300 kg/m3 (PVC)
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11. [Indices]

Skill 11.1  Evaluating whole numbers in index form. E

e Multiply the base by itself the same number of times as indicated by the index (exponent).

3 Read as: 5 multipli.ed by itself ) -
| 5 to the .ﬂ@ 4 times |
‘ 54 \poverofs) = 54 = 5%=5x5x5x%x5 f
=9 X I XIX 1

**********************************************************************************************************************************

6°=1 - 3'=3 - 3° 23
Any number " Any number . =three squared . =1two cubed
raised to the - raised to the  —3x3 22 %2x?
power of zero - power of one o R
equals one. . equals itself.
Q- 25 == A_ 25 =
2 multiplied by itself
= 2X2X2%x2x2
=32
a) 3'= b) 2°= c) 2°=
=3x3x3x3 =| 81 =2x2x2 = = =
d) 5°= e) 1= f) 4=
g) 7= h) 6= i) 10°=
j) 3°= k) 7°= ) 9°=
m) 8'= n) 9°= o) 0=
p) 4= q 1°= r) 10°=
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Skill 11.2  Evaluating powers with fraction bases.

e Observe the index. The index tells you how many times to multiply the numerator
by itself and the denominator by itself.

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,

! ! 2 multiplied by itself
| d | | 3 3 times
the power > ! !
® n%% 23'1” § (2 _2x2x2 _ 8
5 bxbxb 125

| denominator, 5 to : | ST .
1 \_the power of 3 ! ! 5 multlghled by itself
| ! ! times

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,

7 )

3 multiplied by itself
3x3 2 times
7X7 7 multiplied by itself

2 times
9

49
) (3 ) (3 T
_ 3x3x3 [ 27 ] _ _ _ _
A0XI10X10 1000 |
o (i )[4 " [y
o [4f- o (3 ) (4
0 (3 ) (3 - 0 (i
(- o (3 - ) (3
o (- @ 3 ) (3
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SKill 11.3  Multiplying powers with the same base.

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,

e Add the indices of like numbers or like variables.

Example: 83><84: X

= 83+4

= 87

e The size of the new index tells you how many times to multiply the base by itself.

Q. Evaluate 6x6° A. 6x6°
— 6!+2
=6’
=06X6X6
=216
a) Evaluate 2°x2 b) Evaluate 3?x3° c) Evaluate 2x2?
=23t =) = = — =
=2x2x2x2 =| 16 - _ _ _

d) Evaluate 5°x5 e) Evaluate 4 x 47 f) Evaluate 3°x3?

g) Evaluate 3 x3* h) Evaluate 5°x5 i) Evaluate 6°x6

j) Simplify x’xx° k) Simplify zxz’ I) Simplify y’xy°

m) Simplify dxd° n) Simplify ab*xa’h? o) Simplify fg°x f'g
— _ —a't'x bt = a5b4 _ —

p) Simplify cd’ x c*d? q) Simplify bc x b’c? r) Simplify v’ x w’

s) Simplify ’m’ X Im*

t) Simplify a’bx ab
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Skill 11.4 Dividing powers with the same base. 22)
e Subtract the indices of like numbers or like variables.
5 - am+at=am-n |
Example: g5. 838" _ 8x8xBxBxB 3 :
83 BxBxB

= 85-3=82=64

e The size of the new index tells you how many times to multiply the base by itself.
Hint: A number or a variable without an index actually is to the power of 1.

Q. Evaluate 2°+2° A, 2°+2°
o
=2°
=2X2X2X2x2X2
= 64
a) Evaluate 4°+4 b) Evaluate 3*+3* c) Evaluate 27+2?
d) Evaluate 6*+6 e) Evaluate 9°+9* f) Evaluate 5%+5°
8 74 109
g) Evaluate — h) Evaluate — i) Evaluate —
8 7 10
= 88 -3 = 83 = = = =
j) Simplify *+¢ k) Simplify p® +p’ I) Simplify 7°+ 7
.8 9 7
m) Simplify # n) Simplify L o) Simplify
r'q’ b’ ‘u
p) Simplify fon q) Simplify r) Simplify t
a u
=0l )X @ xa) R S
=p'xg' =P = =
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SKill 11.5 Multiplying powers with coefficients and with the same base. 2

e  Multiply the coefficients.
e Add the indices of like variables.

Example: 2a®x 3a? :@ X X

= 6a%*2= 6a°

Hint: A number or a variable without an index actually is to the power of 1.

Q. Simplify 7axa’ A. 7axa’

: - = (7x1)x(a'xd’)
multiply the coefficients 13
=7a"" add the indices

= 7a*
a) Simplify 3¢*x 3¢ b) Simplify x°x2x c) Simplify 2p*x2p
=(3x3)xt'xt) = =

914 1 = 9 t5 = — — —
d) Simplify 2bx3b* e) Simplify 2d°* x4d* f) Simplify 3m’x 5m’
g) Simplify 4s°x 6s° h) Simplify 5a*x2a° i) Simplify 7k>xk’
j) Simplify 6c¢°x 3¢’ k) Simplify 2yxy’ I) Simplify 7w®Xx 4w
m) Simplify 2rx 8r n) Simplify 5g*x 5g* 0) Simplify y*x 6y’
p) Simplify 10a° x 2a* q) Simplify 7p’ x 5p° r) Simplify 3d’x 12d
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Skill 11.6 Dividing powers with coefficients and with the same base. 2

e Divide the coefficients.
e Subtract the indices of like variables.

Example: 12a%+4a? = (12 +4) x (a° + a?) OR 12a° _12xaxaxaxAxa
=3xa%? 4a* 4x Ax A
3
= 338 _ 12a _135°

Hint: A number or a variable without an index actually is to the power of 1.

Q. Simplify 10;°+5;° A. 10j°+ 5/ =
= (10+35) % +}°)
=2xj°’
_ 2j3
a) Simplify 8c*+2c’ b) Simplify 64’ + 24’ c) Simplify 8’ +2h°
=(@8+2)x(c’+c’ = =
(
d) Simplify 10m’+2m e) Simplify 5z°+5z* f) Simplify 12f7+2f*
... Su e 128 . L 6w’
) Simplify — h) Simplif i) Simplif
g plify = plify == plify —=
=@8+4)xu" +u’) = =
= 2 Xu =7 = = = = =
12 13 7
i) Simplify — k) Simplify 2> ) Simplify 2
v Sx 2n
10 6 6
m) Simplify n) Simplify 12 o) Simplify
e 7q° 3w’
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Skill 11.7 Raising a product to a power.

e Raise each number or variable in the product to the index.
Example: (ab)3=a3x b3=a3b3 | ‘

e  Multiply from left to right.
Hint: A number or a variable without an index actually is to the power of 1.

Q. Simplify 5(2x)° A. 502y
=5x27xx’
=5Xx8xx’
= 40x3
a) Simplify (20)* b) Simplify (5y)° c) Simplify (2v)°
= 24 X x4 = —
=16xx" =[16x*| = = = =
d) Simplify (tu)* e) Simplify (fg) f)  Simplify (de)
g) Simplify (6m)’ h) Simplify (7 i) Simplify (3p)°
j) Simplify (2b)° k) Simplify (5y)° I) Simplify (4k)°
m) Simplify 6(2y)° n) Simplify 2(2g)* o) Simplify 4(2n)*
= 6 X 23 X y3 = =
_oxsxy = 48y3] - - - -
p) Simplify 5(2v)° q) Simplify 3(4s)’ r)  Simplify 8(3%)°
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Skill 11.8

e Multiply the indices of the variable or pronumeral.

Example: (a2)*= a2x a?x a?x a2 = g2+2+2+2
— aZX4

Raising a power to another powetr. 3]

:aB

Hint: A number or a variable without an index actually is to the power of 1.

Q. Simplify (m”)* A. )’
_  vx: —(multiply the exponents)
=m

a) Simplify (y*)? c) Simplify (x?)°

=iyt =p _ _
d) Simplify (a%) e) Simplify (p9)" f) Simplify (")
g) Simplify (d%)? h) Simplify (4°)’ i) Simplify (n*)’

i) Simplify (w°)°

) Simplify (g9)°

r) Simplify 7(k%)°
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SKill 11.9 Raising a negative number to a power.

e Observe the index.
e  Multiply the number (base) the same number of times by itself as the index shows.
e Give the result a sign.

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,

A negative number A negative number  (-5)3 = -5 X (-5) x (-5)

raised to an even index =425 raised to an odd index =+25 x (-5)
gives a positive result gives a negative result ==125
Q. Evaluate (-4)° A (-4)
= —4X-4x-4
= -64
.’ d
a) Evaluate (—9)2M b) Evaluate (-2) c) Evaluate (-1)°
d) Evaluate (-4)’ e) Evaluate (-8)° f) Evaluate (-2)*

j) Evaluate (-5)

i) Evaluate (-3)°

I) Evaluate (-7)°
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Skill 11.10 Raising a number to a negative power.

e Write the inverse of the same number with the positive index (exponent).

7777777777777777777777777777777777777777777777777777777777777777777777 a = —n
fffffffffffff -
Q. Evaluate 47 A 47
1
7
1
Multiply 4 by itself
X
1
16
a) Evaluate 10°° b) Evaluate 37 c) Evaluate 27
_1_ I _ _ _ _
107.10x10x10.11000 | o
d) Evaluate 4°° e) Evaluate 77" f) Evaluate 87
g) Evaluate 97 h) Evaluate 27 i) Evaluate 57
j) Evaluate 67° k) Evaluate 57 I) Evaluate 37
m) Evaluate 27 n) Evaluate 107 o) Evaluate 47*
p) Evaluate 2°° g) Evaluate 37° r) Evaluate 67
s) Evaluate 107 t) Evaluate 5°° u) Evaluate 177
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12. [Square Roots]

Skill 12.1 Calculating square roots of perfect squares.

e Estimate which number, multiplied by itself, produces the number under the square root sign.

e Check your estimation by multiplying your guess by itself.
Hint: Calculating the square root is the opposite to squaring.

Q. 2500 =

A. V2500 =
=50 x50

a)\/2—=

=NIXxS5 =
d) V49 =
g) Ji21=

e) V8l=

) /8100 =

f) o4 =

r) 10000 =
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Skill 12.2 Calculating square roots of perfect squares in fraction form. EEI

If the number is a mixed number, convert it to an improper fraction first.
Estimate which number multiplied by itself produces the numerator.
Estimate which number multiplied by itself produces the denominator.
Check your estimation by multiplying your guess by itself.

Hint: Calculating the square root is the opposite to squaring.

4 4
Q. ,[5-= A [5—=
9 9
Change the mixed number
9

49 \/E 7 X7 Find the square root of the
= ? = \/5 = 33 numerator and the denominator
X
7 1
= — = 2 —_—
3 3
1 1 4
) 36 ) 16 ) 25
= i X i = l = = = =
..... 6.0 B
100 16 25
d) (= ) (o= N =
144 121 81
7 1 11
9) 5 ) 1 ) 5
1 17 1
i 20— = k) 41— = I 3—=
B 4 ) 64 ) 16
1 21
m) ,/11—= n) 1—5: 0) 4== =
49 25
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Skill 12.3 Calculating square roots of perfect squares in decimal form. EE
e Estimate which number, multiplied by itself, produces the number under the square root sign.
e  Check your estimation by multiplying your guess by itself.
e Given the number is a decimal number consider the position of the decimal point.
Hint: Calculating the square root is the opposite to squaring.

Q. V0.04 =

A. V0.04 =
=0.2%x0.2

n) V121 =
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Skill 12.4 Calculating multiples of square roots. gﬂ

e Find the square root. (see skill 12.1, page 127)
e  Multiply the whole numbers.

Q. 3V81= A 3W8i=
=3X\VIX9

=39
=27

a) 2464 = b) 49 = c) 3i6=
:2X V8><8 = =

=2XE = R = R =
d) 2449 = e) 4/25= f) 2V144=

p) 3v400 = q) 632500 = ) 1070.25 =
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Skill 12.5 Multiplying square roots of perfect squares. gag

77777777777777777777777777777777777777777777777777777777777777777

o Find the square roots.
(see skill 12.1, page 127) The square root of

e Multiply the whole numbers. - any number Jox/9=+9x9=9
- multiplied by itself |

equals the number

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,

Q. 2v49 %49 = A. 2V49x+49 =

= 2X%X49
=98

a) V36 x4/36 = 36 b) V7 x+7 = c) V25 x+/25 =

d) 81x+/25= e) Vi6x+9= f) V49 x64 =

g) VI21x3/9 = h) 316 x+/100 = i) V36 x4425 =

D Jox2v49 = K) 144 x 44 = ) 2436 x /25 =

p) 4/9 x 2100 = q) 364 x 2/49 = 1) 5v36 x 2144 =
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Skill 12.6 Dividing square roots of perfect squares.

77777777777777777777777777777777777777777777777777777777777777777

e Find the square roots.
(see skill 12.1, page 127)

The square root of \/—

o 9
Divide the whole numbers. any number — = + =
e divided by itself 5 V9 +4/9=1
equals 1
Q @ — A @ _ Find the square root of@
) \/5 N - \/; - numerator and the denominator

_?
-3
=3

400
g 2.
Ji6

) svas2a=

=(8x2)+(2x2)
=16+4 =
49

c) \/£+\/_=

f) V196 =~/49 =

144 . 900
1) o
) N i) T

) 44900 +2+9 =
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Skill 12.7 Adding and subtracting square roots of perfect squares. F

e Find the square roots. (see skill 12.1, page 127)
e Add or subtract the whole numbers.
Hint: Square roots that are not alike cannot be added or subtracted.

Ji6 +v4 2Jl6+4  and  Jl6 -4 =/l6-4
4+2%~20 4-2212

Q. \/E+\/E+\/E+\/E=\/IOO A. \/2_5+\/2_5+\/2_5+\/2_5=\/]00

True or false? S+5+5+5=10

Example

20=10

False
a) 64—9= b) 100 ++/36 = c) V25+49 =
d) 196 —~49 = e) 144 —+Jo4 = f) J81++121=
g) Vo +416 = h) 36++/64 = i) V49-+25=
i) 25+4100= k) 144 ++/49 = ) V144 ++256 =
m) 400 - /81 = n) V121 -+100 = 0) V169 -+/144 =

p) V169 25 =144

True or false?

q) V4+Ja=+0

True or false?

s) Vo4 —25=+9

) V100 -36 =64

True or false?

r) \/6_4+x/£=\/ﬁ

True or false?

u) V9 ++9 ++/9 ++/9 =36

True or false?
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Skill 12.8 Estimating square roots.
e Find the perfect squares greater than (>) and less than (<) the number.
Q. Between which two consecutive A. 4<8<9
whole numbers does \/g lie? \/Z < \/g < \/5
NG
Ji=2 4 l«@ 16 25
Jo=3 C2 3 4 5
2<N8<3
The answeris 2 & 3
a) Between which two consecutive b) Between which two consecutive
whole numbers does \/7_2 lie? whole numbers does \/B lie?
V64 =8 N8I =9 8 &9 &
c) Between which two consecutive d) Between which two consecutive
whole numbers does \/g lie? whole numbers does \/5 lie?
& &
e) Between which two consecutive f) Between which two consecutive
whole numbers does \/3_4 lie? whole numbers does \/ﬂ lie?
& &
g) Between which two consecutive h) Between which two consecutive
whole numbers does \/% lie? whole numbers does 145 lie?
& &
i) Between which two consecutive J) Between which two consecutive
whole numbers does \/% lie? whole numbers does V150 lie?
& &
k) Between which two consecutive I) Between which two consecutive
whole numbers does @ lie? whole numbers does V138 lie?
& &
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13. [Exploring Number]

Skill 13.1 Using ‘order of operations’ involving a mix of (), x, +, + or —

e Simplify inside the brackets.
e Multiply ( x ) and/or divide ( + ) in order from left to right.
e Add (+) and/or subtract ( - ) in order from left to right.

Q. 18+(9-3)+2= A 18+(9=3)+2=
— 18562

=342 division before addition

=5
a) 6+12+4x3= b) 6x15-8x3=
R S A e

C) 5+12+6x3= d) 3x(5-3)x8=

e) (15+8)-(7+6)= f) 120+5-6x3=

g) 22-8-(11-4)= h) 20-(15-9)+6=

i) 6x(14+7)= ) 8x5+(7-3)=

K} 4+(9-4)x7= ) 36-2x(12+5)=

m) 144+6-4x5+18+3= n) 40-3x(13+5+3+12=
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Skill 13.2 Using ‘order of operations’ involving powers and (), X, +, + or — nn

Simplify inside the brackets.
Simplify the power.

Always multiply ( x ) and/or divide ( + ) in order from left to right.
Always add ( + ) and/or subtract ( - ) in order from left to right.

Q. (6+2x5)=

A (6+2%5) =
= (G 10)?  multply within brackets irst >

= 16° add inside the brackets

= 256

a) (3x5)2=

i) (@x2+2)7°=

b) 2x7)=

f)y (7+5)°+8=

i) (3x4+8)=

) 6+(7+1)°=
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Skill 13.3 Rounding decimal numbers to a given place.

Rounding terminating decimals to a given place
e Circle the digit to the right of the requested place.
e If this digitis: 0, 1, 2, 3 or 4 (< 5) - round down - keep the digit in the requested place the
same.
5,6,7,80r9(>5)-roundup - add 1 to the digit in the requested place.

Rounding recurring decimals to a given place
o Write the first 4 digits after the decimal point. (see skill 7.14, page 84)
e Apply the procedure described above for terminating decimals.

Q. Round 0.46 to 3 decimal places. A. 0.46=0.4666...

0.4666)..—~circle the fourth digit
~ 0.467 @wnd up by addin@

a) Round 0.13 to 1 decimal place. b) Round 7.89 to 1 decimal place.
3<5 ~ O_ 1 =~
0 ; 1@ round dOWn |ecccovvevviniiiiiiiiins el e

by keeping 1

¢) Round 12.45 to 1 decimal place. d)
~ 31.58
e) Round 24.793 to 2 decimal places f)
dg) Round 3.859 to 1 decimal place. h) Round 50.296 to 2 decimal places.
i) Round 4.7 to 2 decimal places. j)  Round 3.42 to 2 decimal places.
4.7=4.7777... ~ | 4.78 ~
........................................ 7 2 5

round up by
adding 1 to 7,

k) Round 0.6 to 2 decimal places. I) Round 1.73 to 3 decimal places.
m) Round 4.28 to 3 decimal places. n) Round 0.16 to 3 decimal places.
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Skill 13.4 Writing rational approximations of simple irrational numbers.
e Circle the digit to the right of the requested place.
o |Ifthis digitis: 0, 1, 2, 3 or 4 (< 5) - round down - keep the digit in the requested place the
same.
5,6,7,80r9(=5)-roundup - add 1 to the digit in the requested place.
Hint: To write a decimal number correct to two decimal places is the same thing as rounding off
to the the nearest hundredth.
Irrational number /2 ~141421356  Rational approximation
Q. cos45°=0.70711
Write the rational approximation of cos 45°
correct to two decimal places.
a) 12 ~3.46410162 b) 20 ~4.47213595
Write the rational approximation of \/E Write the rational approximation of \/%
correct to two decimal places. correct to two decimal places.
4<5
3.46410162 z 3.46 ~
........................................... by keeping 6/..........
c) 24 ~4.89897949 d) /30 =5.47722558
Write the rational approximation of \/ﬂ Write the rational approximation of \/5
correct to two decimal places. correct to two decimal places.
e) m=3.14159265 f) ¢ =1.61803398 (the golden ratio)
Write the rational approximation of 5 Write the rational approximation of ¢
correct to three decimal places. correct to three decimal places.
g) sine 15°=0.25882 h) tan 60° = 1.73205
Write the rational approximation of sine 15° Write the rational approximation of tan 60°
correct to three decimal places. correct to three decimal places.
i) e=~2.71828182 (Euler’s number) i) 10 =3.16227766

Write the rational approximation of e
correct to two decimal places.

Write the rational approximation of V10
correct to three decimal places.
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SKill 13.5 Writing very large and very small numbers in scientific notation. gﬂga

- 243000 = 2.43 x10° - 0.000802 = 8.02 x 104
basic numeral scientific notaion basic numeral scientific notaion
Very large Product of: Number > 1 and < 10 Very small Product of: Number > 1 and < 10
Power of 10 with positive index Power of 10 with negative index

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,

To write a number greater than or equal to 1 and less than 10 in scientific notation

e Move the decimal point after the first non-zero digit and count the places moved.

e  Wirite this number ignoring the zeros at either end.

To find the power of 10

e Write base 10 with an index equal to the number of places moved.

e Check the sign of the index: Decimal point moves left = positive index.
Decimal point moves right = negative index.

Q. Write 384000000 m, the distance from A. 384000000
earth to moon, in scientific notation. — 3.84 % 100000000

number > 1 and < 10 8 Index = +8 because
3.84x 10

= of the 8 places and large
original number (> 3.84)

a) 73000 written in scientific notation is: b) 5010000 written in scientific notation is:

A)73x10™ B)0.73x10° C)7.3x10* A)5.01x10° B)5.1x10° C)5.01 x10°
F Y VYN 5

73000 Tndex =1 5010000

€) Some people have as many as 150000 hair d) By 2010 the world’s population is estimated
follicles on their head. Write this in to reach 6.84 billion people. Write this in
scientific notation. scientific notation.

e) 0.00304 written in scientific notation is: f)  0.000051 written in scientific notation is:
A)3.4x10™ B)3.04x107° (C)3.04x107* A)5.1x107° B)5.1x10° C)51x10™*

g) Write 0.00000024 m, the diameter of a human  h) In diamonds the distance between two Carbon
hair strand, in scientific notation. atoms 1s 0.000000142 m. Write this in
scientific notation.
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Skill 13.6  Writing a number in scientific notation as a basic numeral.

2.43 %105 243000

‘ scientific notation
Product of: Number > 1 and <10
Power of 10 with positive index

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,

Very large

If the power of 10 is positive:

e Move the decimal point to the right as
many places as the power of 10.

e Add zeros as place holders if necessary.
Example: 3.1 =3.1000
Hint: By convention 37 =37. =37.0

basic numeral ||
i|: Product of: Number > 1 and <10

8.02 x 10-4 = 0000802

scientific notation basic numeral
Very small !
Power of 10 with negative index

If the power of 10 is negative:

e Move the decimal point to the left as
many places as the power of 10.

e Add zeros as place holders if necessary.
Example: 4.5 =00004.5

e [f the resultis less than 1, write a zero in
the units place.
Hint: By convention 0.37 not .37

Q. Write 3.5 x 10™* m, the diameter of
optical fibre, as a basic numeral.

355 J(f-d=index=-4)

A.
_ 0(0\55;5 » ]0_4@\16 decimal point 4 places left )

@eros as place holdM

= 0.00035

a) 6.2 x 10° is the scientific notation for:
A) 6200 B) 620000 C) 6.20000

6.2x10° =
= 620000, B

c) 2.15 x 107 is the scientific notation for:
A)2.15000 B)215000 C)2150

e) Earth’s atmosphere extends upward for
9.65 x 10° m. Write this as a basic numeral.

g) The size of a red blood cell, 8.0 X 10~ mm, is
scientific notation for:
A) 0.0008 B) 8000 C)0.008

i)  Write 2.5 x 107" m, the radius of a hydrogen
atom, as a decimal number.

b) 4.12 x 10° is the scientific notation for:
A)4120000 B)412000 C)4.120000

1.8 x 107 is the scientific notation for:
A) 1800000 B) 18000000 C) 180000

d)

Write 1.4 x 10, China’s population in 2010,
as a basic numeral.

f)

h) The size of a virus, 2.5 x 10 mm, is
scientific notation for:
A) 0.00025 B)0.000025 C) 250000

Write 5 x 10~ m, the size of a speck of dust,
as a decimal number.

)]
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Skill 13.7 Using ‘order of operations’ involving negative numbers. 2

Simplify within the brackets.
Simplify the power.

Always multiply ( x ) and/or divide ( +) in order from left to right.
Always add ( + ) and/or subtract ( - ) in order from left to right.
Use the addition, subtraction, multiplication and division rules of negative numbers.

o

48+ (-8 —4)+23 =

48+ (-12)+ 23

A. —48+(=8=4)+23=

subtract inside the brackets

=4+ 23 division before addition

=27

a) —6x(24+6)=

-180

b) -4x(7+9)=

n) -12x5-45+9=
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Skill 13.8 Recognising whole numbers and integers.

. INTEGERS !

Negative integers Zéro Positive integers
D4l 42 43 44 45 46 +7 +8 49 +10+11 +12+13....

veee =13-12-11-10 -9 -8 -7 -6 -5 -4 -3 -2 -1 0 1 2 3 4 5 6 7 8 9 10 11 12 13 ...

L WHOLE NUMBERS —!

' Whole Numbers ' Integers
Negative integers, fractions, terminating Fractions, terminating decimals, recurring
- decimals, recurring decimals and infinite - decimals and infinite non-recurring decimals
- non-recurring decimals are not whole numbers  are not integers, apart from these 3 situations:
apart from these 2 situations: 1) Any fraction whose numerator 5
1) Any positive fraction whose numerator -1 s divisible by the denominator. ~ T7 7 =
is divisible by the denominator. 12 | |
— = 3 . . . 1
| 4 -1 2) Any decimal with only zeros ~3.00=-3 |
- 2) Any positive decimal with only zeros ¥ after the decimal point. ‘
| after the decimal point. 8.00=8 - 3) Any square root of a perfect square. |
- 3) Any square root of a perfect square. N _J16=-4 |
‘ 36=6 | |
Q. Choose the whole numbers from this list: A. -7 is negative, so not a whole number
—7,§,—l,0, -3.6, 50 §=8+2=4isawholenumber
2 3 2
- § is a fraction, so not a whole number
-3.6 is a decimal, so not a whole number
8
So 5 , 0, 50 are whole numbers.
a) Choose the whole numbers from this list: b) Choose the whole numbers from this list:

7.43(89) -5, 3%, 0.6 567, 0.73, -4, %, 12,0

c) Choose the whole numbers from this list: d) Choose the whole numbers from this list:
. 4 5

1.4142, 18, -5.9, T -5,143 -25, 0.6666..., 34, rE -1, 8.93567, 2

e) Choose the integers from this list: f) Choose the integers from this list:
. 2 16 .
3.5, 11,214, 21,372 3.14, ", 3, ~0.72,/25
g) Choose the integers from this list: h) Choose the integers from this list:
8 T
~75,2.23607, - - V90, 10.00 4, §-05252.18,0
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SKill 13.9 Recognising rational and irrational numbers. 3

A number is rational if:

It can be written as a fraction of 2 integers.
Hint: All integers are rational numbers.
2
_27 7007 \/E’ 215 ;5
All terminating decimals are rational.
2.16,-5.753469
All recurring decimals are rational.

0.57575757...=0.57

A number is irrational (not rational) if:
e |t can be written as a decimal, but not as
a fraction.
e It has infinite non-recurring digits after
the decimal point.
Example: 2.52849302953...
Hint: Square roots of prime numbers and
rational numbers that are not perfect
squares are irrational numbers.

V5,418

Q. Which numbers are rational? A. —\/5E is irrational, because 52 is not a perfect square.
3
A) - \/; 0.999... is rational, because it is a recurring decimal.
B) 0.999 7 is irrational, because it has infinite non-recurring
0 R digits after the decimal point (m = 3.1415926535....)
T
11
D) 11 5 is rational, because it is a fraction.
2 So B and D are rational.
a) Is \/; a rational or an irrational number? b) Is4. 1263 a rational or an irrational number?
irrational
c) Is 48 a rational or irrational number? d) Is 1.72430982... a rational or irrational
25 number?
e) Is-60 a whole number, an integer or an f) 1s2.676767... a whole number, an integer or
irrational number? a rational number?
7 . .
g) Is—— awhole number, an integer or a h) Is -12000 a whole number, an integer or
rati 0121a1 number? an irrational number?
i)  Which is not a rational number? j)  Which is not a rational number?
A) -6 B) 0.18952 A) -03i B) 3
11
C) n D) -9 €) 2135135135.. D) .o
k) Which is an irrational number? I)  Which is an irrational number?
A) 3 B) -2.5 A) 2.6 B) 6.15
3
C) 4 D) -2 C) 7 D) 55
m) Which numbers are rational? n) Choose the rational numbers from this list:

A) V8 B) 6.59
C) -4.131133111333... D) 3.161616...

28
2012, 7,0, . - J6
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SKill 13.10 Recognising classes of numbers.
R REAL NUMBERS
a Q I
. 7 ™
IRRATIONAL RATIONAL N
Integers
T, 0, e, J2,+/3, /5, _2;, 3.010101..., |.. -3 -2, _1?0, 1,2 3, ... | Natural (Whole Numbers)
2-6293045632.... 4 4 O, 1, 2, 3’ 4’ 5, 6, e
cos 30° 10° 0-56. \g
. = =
Hint: Rational numbers include integers, terminating decimals and recurring decimals.
Irrational numbers include infinite non-recurring decimals.
N included in Z ,Z included in Q, QQ included in R
Irrational number included in R
Q. Which classification describes — /81 ? A. —J81=-9 integer v
A) integer and irrational rational 4
B) rational and real real number v/
C) irrational and rational natural b 4
D) real and natural irrational X
So B is the correct description.
a) Use true and false to complete this table: b) Use true and false to complete this table:
Integer | Rational |Irrational Real Integer | Rational |Irrational Real
4.327| false | true | false | true ~500
c) Use true and false to complete this table: d) Use true and false to complete this table:
Integer | Rational |[Irrational Real Integer | Rational |Irrational Real
3
T 14
e) Use true and false to complete this table: f)  Use true and false to complete this table:
Integer | Rational |[Irrational Real Integer | Rational |Irrational Real
36
V26 9
dg) Which classification describes 0.65291...7 h) Which classification describes — \/5 ?
A) integer and rational A) integer and rational
B) rational and real B) irrational and real
C) integer and irrational C) integer and irrational
D) irrational and real D) rational and irrational
i)  Which classification describes 0.153846? j)  Which classification describes —?

A) integer and irrational
B) irrational and real
C) integer and rational
D) rational and real

A) integer and rational
B) irrational and real

C) rational and real

D) rational and irrational
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SKill 13.11 Comparing and ordering rational and irrational numbers.

e Express the numbers as decimals.
¢ Round the decimal numbers to one or two decimal places, as needed in the question.
Examples: n=3.1415926... = 3.14 correct to 2 decimal places
5

3= 1.6666... = 1.67 correct to 2 decimal places

J3 =1.732050808... = 1.73 correct to 2 decimal places
e Find the perfect squares greater than (>) and less than (<) the number under the square root.
e Compare and order the terminating decimals.

Q. Place in ascending order: A. (V10=3.16227766...~ 3.16

10
V10, 73212412 13—0:3.33333...z3.33
n=3.1415.. ~3.14

12 =3.46410161...= 3.46
= 3.14<3.16<3.21<3.33<3.46
OR n<\/ﬁ<3.2l<g<\/ﬁ

10
The answer is 71',\/10,3.21,?,\/12

a) Which number is greater? b) Which number is greater?
\/E or5 \/7_2 or 8
16<21<25=4<21<5 =| 5 =
c) Which number is smaller? d) Which number is greater?
1.41 or \/2 J8 or3
= =
e) Which number is greater? f)  Which number is smaller?
5
mor \/9 5o J6
= =
dg) Which number is greater? h) Which number is smaller?
\/E or 4 \/E or5.1
= =
i) Place in ascending order: j)  Place in ascending order:
7 -5 8 10
V5,5,22, 2,24 V8,2, —,276,\7
T3 37 4
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14. [Financial Mathematics]

Skill 14.1 Minimising expenses - saving.

e  Write number sentences from the information given.

Q. Kai’s home content insurance direct debit is A. $33.50x12=8402 Calculate the total
$33.50 per month. How much does he save direct debit for 12
if he pays the up-front annual amount of months.
$340?

$402 — $340 = $62 Subtract the annual
up-front amount

from the total direct

debit.

a) Litia saves $5 per day for January. How b) Gerardo saves $15 per day for November.
much does she save the whole month? How much does he save the whole month?
January = 31 days
3Ix5 =3 =3

c) How much can I save in 4 weeks if my d) Which company has the cheapest car hire
pocket money is $20 per week, and my over 8 days?
expenses for 2 fortnights are as shown?

Co. | Rates Cost
Expense Cost A Hire fee $75
Sport $28 Daily rate $40
Entertainment | $30 g |Hirefee $25
Clothes $15 Daily rate $60

e) My car uses one litre of petrol every 10 km. f) Lee buys 4 double and 2 single cones for $16.
Petrol costs me $1.65 per litre. How much The next day he buys 2 double and 4 single
money would I save in one week, if I walk cones and pays $14. How much is a double
2.5 km to and 2.5 km from work for 6 days? cone?

g) Lu’s home contents insurance direct debit is h) Jo’s car insurance direct debit is $76.40 per
$26.30 per month. How much does she save if month. How much does he save if he pays the
she pays the up-front annual amount of $250? up-front annual amount of $8207?
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Skill 14.2 Estimating outcomes.

e Round where appropriate to the nearest whole numbers or multiples of 10.
e Create an equation from the information given.
e Calculate, where necessary, the percentage of the given amount.
(see skills 6.3, page 61 and 6.4, page 62)
Q. A toothpaste box weighs 8.01 g. A. 801=8 Round 8.01to 8g.
Estimate how many would be required 1000 = 8 1kg=1000g
to make 1 kg of recyclable waste? - 125 It would take 125 toothpaste boxes
to make 1 kg of recyclable waste.
a) A dinner costs $49.90. You tip 6%. b) You weigh 44.8 kg. If you gain 3% of your

g)

Estimate the size of the tip.

49.9 =~ 50 so ix%fz
30+ 10 - $

Advertising costs contribute 10% of the
$25050 development. Estimate the cost of
advertising.

Concert tickets were $149.95 until you found
the internet discount of 12%. Estimate the
savings if you buy online.

Approximately two thirds of Julie’s income of
$48 249 is spent on bills. Estimate the amount
spent on bills.

Approximately 5% of Australia’s 19000000
citizens applied for a passport in the financial
year 2001/2002, after Sept 11th, 2001.
Estimate the number of Australian passports
issued in the fianancial year 2001/2002.

d)

f)

h)

i)

body weight, estimate your weight gain.

Your backyard is 124.6 m?2 of which 12% is
playground. Estimate the size of your
playground.

There are an estimated 8 000 000 species of
insects in the world of which 24% are beetles.
Estimate the number of beetle species.

A best-selling musician has sold 138.5 million
albums. Estimate the number of albums that
will need to be sold to reach 145 million.

Dad donates half a round of golf. You pay the
remaining $19.85 for the round. Estimate the
cost of a full round of golf.
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Skill 14.3 Calculating percentages including GST and lay-bys.
e Write a number sentence from the information given.
e Calculate the percentage of the given amount. (see skills 6.3, page 61 and 6.4, page 62)
Q. The laptop cost $1430 including GST. If A. GST=10%
the GST is 10%, how much is the cost cost including GST=100% + 10% = 110%
excluding GST? = $1430=110%
= GST=381430+11=58130
= cost excluding GST = $1430 - $130
= $1300
a) ATV was repaired for $175, then a 10% GST b) Archie leaves an extra 5% of the restaurant
was added to the price. What was the total bill as a tip. The bill was $150. How much
cost of the TV repairs? was the tip?
175
EANANTR:
L
175+ 17.5 ~|'$ —|'$
c) Jean pays a 20% deposit to put a trampoline d) Fairy puts up 20% as a lay-by deposit on a
on lay-by. If the trampoline costs $1200, how shuttle board table. The table costs $380.
much does he have left to pay? She will then make 4 equal payments of the
balance. What will the last payment be?
— $ .................................................................................................................
........................................................................... — $
e) The plumbing repair cost $308 including f) The cost of a car service was $671 including
GST. Ifthe GST is 10%, how much GST was GST. Ifthe GST is 10%, how much GST was
included in the cost? included in the service?
= $ =3
dg) The house painting costs $13 200 including h) Before adding the GST of 10%, the phone
GST. If the GST is 10%, how much is the costs $690. Find the total cost of the phone
cost excluding GST? including GST.
= § =| §
i) Lena buys a bag online for $85. If shipping j) Jaiputa $300 lay-by deposit on a $1500

and handling are an additional 40% of the
price, how much will she pay altogether?

computer as the store demanded. What
percentage of the sale price does the store
expect on lay-by?
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Skill 14.4 Calculating percentages including commissions, profit and loss.

e Write a number sentence from the information given.

e Calculate the percentage of the given amount.

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,

(see skills 6.3, page 61 and 6.4, page 62)

Q. Jai sells a property for $118000 and earns
3% commission. How much is Jai’s
commission?

A 3 18000
100 1
=3x 1180
= $3540

a) Breanna pays $18000 for a car and sells it
for 15% less. Calculate the loss.

15 18000
— X — =

c) A surfboard costing $700 is sold at a loss of
12%. Calculate the selling price.

e) David sells a house for $450000. If his
commission is 3%, how much is David’s
commission?

g) Shane bought a second-hand car for $9500.
He then sold it for 40% less. What is the
selling price of the car?

i) A pair of skates is marked up 20%. If the sale
price is $150, what profit is made?

b) Kim pays $14000 for a diamond ring and

sells it for 5% more. Calculate the profit.

d) An antique chest costing $1200 is sold at a
profit of 15%. Calculate the selling price.

f) Kate sells a car for $84000. If her
commission is 2%, how much is Kate’s
commission?

h) TIan bought a house for $340000 and renovated
it. He then sold it, making a profit of 30%.
What was the selling price of the house?

J) A coffee table is marked up 25%. If the sale
price is $350, what profit is made?
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SKill 14.5 Calculating wages. B

e  Write a number sentence from what you are given.
e Consider the dollar amount and the time it takes to earn that.
NB: In Australia employers pay 9% of their employees’ base income into a superannuation fund.

Q. Goldie earns $238 for 17 hours work. A. $238+17h= 1 4
i o B —
What is her hourly rate? =$14/h 17)2138
17
0!
- 68

a) Sean is an apprentice, and he earns $7.20 per
hour for a 40 hour week. His pay this fortnight
is $595. By how much was Sean overpaid?
$7.20 x 80 = $576/fortnight

¢) Tamara works from 9 pm to 2 am at a rate of
$13.50/h after tax. From midnight however,
the pay rate doubles. What is this shift worth
to Tamara?

e) If Gary’s tax for the year is $3500, and his pay
each fortnight is $750, how much is his

yearly wage before tax? [Hint: There are 26 fortnights
in a year.]

dg) Your employer’s superannuation contribution
1s 9% of your base income. If your base
income is $30000, what is your superannuation
guarantee?

b) Joey earns $192 for 16 hours work. What is
his hourly rate?

d) Today Prue and Trudy together earn $600 for

standard hair cuts. They share 15 customers.
If Prue cuts 9 heads of hair, how much does
Trudy earn?

f) Kay is paid $15/hour for a 20 hour week. Her

pay this fortnight is $485. By how much is
Kay underpaid?

h) How much does his employer pay quarterly
(13 weeks) into John’s superannuation if
John’s fortnightly wage, before tax, is $2000?

[Superannuation guarantee = 9%
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Skill 14.6 Calculating net and gross income and tax payable on income. 2

e Write a number sentence from what you are given.
e Consider the dollar amount and the time it takes to earn that.

Q. Ali’s gross wage is $2200 per fortnight. He A. total deductions = tax + superannuation
pays 20% of the gross wage in tax and = 20 « 2200 _ $440
contributes 9% of the gross wage to his 0o 1 2200
superannuation fund. Calculate Ali’s net superannuation = —— X —— = §198
wage per fortnight. L 1

[net wage = gross wage — total deductions]

total deductions = 3440 + $198 = $638
net wage = $2200 - $638 = $1562

b) Hal’s pay cheque is $3000 per fortnight. Hal’s
tax for the year is $17000. How much

is his yearly gross income?
[Assume 26 fortnights in a year.]

a) Sam’s gross wage is $2700 per fortnight. She
pays 20% of the gross wage in tax and
contributes 9% of the gross wage to her
superannuation fund. Calculate Sam’s net
wage per fortnight.

[net wage = gross wage — total deductions]

c) Part of Carrie’s fortnightly payslip is shown. d)
Calculate Carrie’s total deductions and net

wage for the fortnight.

[net wage = gross wage — total deductions]

Donna is a foreign resident on a holiday
working visa. Her taxable income is $20 000.
What is the amount of tax payable on her
income?

Gross wage $943.15 Taxable income Tax on this income*
Income tax $317.22 0-$80000 32.5¢ for each $1
Superannuation $80.65 $80001-$180000 |$26000 plus 37¢ for each $1 over $80 000
Union fees $19.00 $180001 and over | $63 000 plus 45¢ for each $1 over $180 000
*Income tax rates for the 2013-2014 year
Total deductions =
Net wage = =
e) Xi’s taxable income is $77000. What is f) Di’s taxable income is $35200. What is

the amount of tax payable on his income? the amount of tax payable on her income?

Taxable income Tax on this income
0-$18200 nil

$18201-$37000 |19¢ for each $1 over $18 200

Taxable income Tax on this income
0-$18200 nil

$18201-$37000 |19¢ for each $1 over $18 200

$37001-$80000
$80001-$180000
$180001 and over

$3572 plus 32.5¢ for each $1 over $37 000
$17 547 plus 37¢ for each $1 over $80000
$54 547 plus 45¢ for each $1 over $180 000

$37001-$80000
$80001-$180000
$180001 and over

$3572 plus 32.5¢ for each $1 over $37 000
$17 547 plus 37¢ for each $1 over $80000
$54 547 plus 45¢ for each $1 over $180 000

*Income tax rates for the 2013-2014 year

*Income tax rates for the 2013-2014 year
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Skill 14.7 Calculating simple interest.
e Write an equation fromtheword |
problem. - Simple Interest = Principal x Rate x Time  OR SI=PRT
e To find the total investment,
after interest, add the interest to the principal.
Q. Darcy invests $1000 at a simple interest rate A. SI=PRT
of 12% per year. What did the investment 12 —
= 1000x— = x2
equal at the end of 2 years? 090 100 % Simplify: = 100
=10x12x2=240
1000 + 240 —Cinvestment = principal + interes1)
= $1240
a) How much interest would Sean pay on his b) Simple Interest = Principal X Rate x Time
credit card after 2 years if he owed $1500 at Paula invests $100 for 1 year. If the interest
an interest rate of 8% per year? rate is 14% per year, how much interest
— 1d Paula get?
8 wou
S[ZPRT=]5QOXWOX2=
................................................................................................................ ST =
5% 8% 2 I
c) Simple Interest = Principal X Rate X Time d) How much interest is paid on a loan of
A bank account of $1000 earns 11% simple $500 at a simple interest rate of 10%
interest. How much interest is earned after after 2 years?
1 year?
SI=
XY SN
e) Pedro invested $1500 at 5% simple interest f) How much interest would Carey pay on his
for 2 years. How much interest did he earn? credit card after 3 years if he owed $1200 at
an interest rate of 12% per year?
SI=
................................................................................................................. ST =
g) Guy borrowed $200 for 3 years at a simple h) Marcie invests $750 for 4 years at a simple

interest rate of 7% per year. How much
does Guy owe at the end of 3 years?

Total = =

interest rate of 8% per year. How much
does Marcie get back?

Total = —
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Skill 14.8 Calculating discount prices and depreciation. 3

e Write a number sentence from the information given.

Q. A 30% increase followed by a 10% decrease A. 3_” % 4_” — 2 Assume an amount
on the same item is greater than (>), less than 1)/ e.g.40
(<) or equal to a 20% increase of the original 40+ 12=152

value? 19 y 52
100" 1
52-52=46.8
/)
T
40+ 8=48
$36.80 < $8.00

%0€+

5.2

%01L—

8

U %0¢+

a) A 40% increase followed by a 30% decrease b) A 60% increase followed by a 20% decrease

on the same item is >, < or = a 10% increase on the same item is >, < or = a 40% increase
of the original value? of the original value?

€) A book was discounted by 40% to $15. d) Ollie’s iPhone is now worth $210 or 30% of
How much was the book before the discount? its original cost. How much did Ollie

originally pay for the iPhone?

e) Last year Sandra invested $5000 in shares. In ~ f)  You get 15% off your car insurance (cost =
the past 12 months they lost 25% of their $350) and house insurance (cost = $450) if

value. What is the value of her investment? you combine the two payments. What would
the joint payment be?

g) A toy was discounted by 25% to $60. How h) A pen was discounted by 30% to $35. How
much was the toy before the discount? much was the pen before the discount?
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Skill 14.9 Calculating compound interest.

e  Write an equation for the word problem. '~ yearly interest = principal x rate |

e (Calculate the amount of interest each year on that year’s principal.
Hint: Deal with each year separately because in each year there will be
a new balance or principal which includes all previous interest.

Q. Luke invests $2000 at a A. 2000+ 1]—5 X gﬁ = < Luke starts with $2000
compound interest rate 2 After year 1: Principal is $2000 plus
of 15% per year. = 2000+ 300 = 5% 0f$2000~ 82300
After 3 years, how 15 2300
much does Luke have? 2300+ — x—— = = Thenextyear’sinterest is paid on
190 1 ‘—:3 the new balance of $2300.
= 2300 + 345 =2645
After 2 years: Principal is $2300 plus
15 2645 9 =
26as5e 15 o _ 15% of $2300 = $2645
100 1 =
— 2645 + 396.75 = = After 3 years: 1Psrl/nciEZIZi2‘;$52645 plus
00
= $3041.75 — $3041.75
a) What is the total amount of interest repaid on b) Jim borrowed $10000 for 2 years at a
a loan of $800 after 2 years at a compound compound interest rate of 6%. How much
interest rate of 6%? did Jim pay back?
— Interest
§ LX@: 48 after year 1 _
= 00 L BB e
New principal =

after year 1

(@]
A00 L R
L
Yri+Yr2=48+50.88=
Total Interest after 2 years
€) April invests $5000 at a compound interest d) What is the total amount of interest repaid on
rate of 20% per year. What is the total a loan of $12 000 after 3 years at a compound
amount of interest April gets after 3 years? interest rate of 5%?
© ©
>G._) ----------------------------------------------------------------------------------------------------------------- S.._) .................................................................................................................
o N
© S
S‘_) ................................................................................................................. £ .................................................................................................................
(201 (a0]
© S
= =
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Skill 14.10 Calculating compound growth and depreciation.

e Write an equation for the word problem.
e Calculate the amount of growth or depreciation each year on that year’s value.
Hint: Deal with each year separately because in each year there will be a new value which
includes all previous growth or depreciation.

Q. A computer depreciates in A. 4000 - 20 X @ = < New computer costs $4000.
value at an annual rate of 190 1 9;’ After year 1: Value is $4000 minus
20%. If it costs $4000 when = 4000 - 800 =3200 20% of $4000 = $3200
I;ev;(r::tlculate I 3200 — 20 9 3200 _ _ Thenextyear’s depreciation starts
yeats. 190" 1 2 from the new value of $3200.
N
= 3200 - 640 =2560 After 2 years: Value is $3200 minus
9 9 20% of $3200 = $2560
2560 - 20 X 260 _ . .
100 1 = After 3 years: Value is $2560 minus
= 2560 - 512 = » 20% of $2560
= $2048 =$2048

a) A car depreciates in value at an annual rate of ~ b) The population of a town compounded

10%. If it costs $45000 when new, calculate annually at a rate of 10% per year. Initially
its value after 2 years. 1000 people, what was the population after
_ 2 years?
© -
S 5
=
N —————————— e
©
e 5
v

€) The population of a town compounded
annually at a rate of 10% per year. The d) A printer depreciates in value at an annual
population was initially 20000. What was the rate of 20%. If it costs $400 when new,
population after 3 years? calculate its value after 3 years.

Year 1
Year 1

Year 2
Year 2

Year 3
Year 3
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15. [Number Patterns]

Skill 15.1

Completing number patterns in table format by adding,

subtracting or multiplying by the same number.

e Look at consecutive terms in the second row of the table.
e Find the number and operation used to get from one term to the next.
e Define the rule (operation) of the pattern.
e Apply this rule to the last given term and find the next term of the pattern.
Q. What is the value of the missing term in the A. -1,3,-27,81,-243,? Notethatthe
A
pattern? « (23) value.of each
) termin the
position | 1 | 2| 3|4 |56 Rule: ]Multzéyly e;zch term by -3. pattern is a
term |-1| 3 |-27 81 [-243 2 3 " (; )= > multiple of 3 in
X (=3) =~ increasing order.
—27X(=3) =81 The signs are
81 x(-3)=-243 changing.
=243 % (=3)=729
-1,3,-27,81,-243,729
a) What is the value of the missing term in the b) What is the value of the missing term in the
pattern? pattern?
position 1 2 3 4 5 position 1 2 3 4 5
term 3 711115 ? term 1 6 | 11|16 | ?
34+44=77+4=11,11+4=1515+4=19
c) What is the value of the missing term in the d) What is the value of the missing term in the
pattern? pattern?
position | 1 | 2 | 3| 4 | 5 | 6 position | 1 | 2 | 3| 4 | 5 | 6
term 17112 7| 2 |-83] ? term 21 (15| 9| 3 |-3| ?
e) What is the value of the missing term in the f)  What is the value of the missing term in the
pattern? pattern?
position | 1 | 2 | 3| 4 | 5| 6 position | 1 | 2 | 3 | 4 |5 | 6
term 1 | -5|25125625| ? term 2 |-4| 8 |-16|32| ?
g) What is the value of the missing term in the h) What is the value of the missing term in the

pattern?

position | 1 | 2 | 3 | 4 |5 | 6

term |-10| 20 |-40| 80 [-160] ?

pattern?

position | 1 | 2 | 3 | 4 | 5 | 6

term 2 |-10| 50 |-250(1250] ?
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Skill 15.2 Completing number patterns by using changing values in nn

the rule.
e Look at consecutive terms of the pattern.
e Find the operation used to get from one term to the next.
e Define the rule (operation) of the pattern.
e Apply this rule to the last given term and find the next two terms of the pattern.
Hints: Every number pattern is created by a rule involving numbers and operations.
Counting numbers, even numbers and odd numbers have patterns themselves that can
become part of the rule (see below).
Q. Complete the pattern: A. 3,5,9,15, 23,
A A A A - T
3,5,9,15,23, R +2 +4 +6 +8
Rule: Add 2, then 4, then 6, then 8, etc.
The pattern is formed by adding
consecutive even numbers.
23+10=33
33+12=45
3,5,9,15,23,33,45
a) Complete the pattern: b) Complete the pattern:
11,13,16,20, 2,3,5,8,12,
N N N ey A A A :
+2 +3 +4 45 +6
20+ 5=25 25+6=31
c) Complete the pattern: d) Complete the pattern:
3,5,9,15, 1,3,7,13,
A A A 2 AA A 2
e) Complete the pattern: f) Complete the pattern:
0,3,9,18,30, ; 49,48 ,45,40,33, ,
g) Complete the pattern: h) Complete the pattern:
1,4,8,13,19, ; 5,6,9,14,21, ,
i) Complete the pattern: j) Complete the pattern:
1,4,10,19, , 30,28,24,18, 10, ,
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SKill 15.3 Completing number patterns by adding or subtracting

the same positive number to integers.

e Look at consecutive terms of the pattern.
e Find the operation used to get from one term to the next.
Hint: Every number pattern is created by adding or subtracting the same positive integer.
e Define the rule (operation) of the pattern.
e Apply this rule to the last given term and find the next two terms of the pattern.
Q. Complete the pattern: A. =25, -17, -9, -1, 7, ,
N N N N
-25,-17,-9,-1,7, R +8 +8 +8 +8
Rule: Add 8 to each term.
Note that the value of 748=15
each term in the . 1548=23
pattern is a increasing.
Then find by how much. -25, =17, -9, -1, 7, 15, 23
a) Complete the pattern: b) Complete the pattern:
35,20,5,-10, 8,5,2,-1,-4,
A = :} -
=15 =15 -15 75 75
-10-15=-25 =25-15=-40
c) Complete the pattern: d) Complete the pattern:
-20,-14,-8,-2.,4, ; -16,-11,-6,-1,4, ,
e) Complete the pattern: f) Complete the pattern:
9,5,1,-3,-7, ; 10,7,4,1,-2, ,
g) Complete the pattern: h) Complete the pattern:
-35,-28,-21,-14,-7, , -19,-15,-11,-7,-3, ,
i) Complete the pattern: j) Complete the pattern:
16,10,4,-2,-8, ; 12,7,2,-3,-8, ,
k) Complete the pattern: I) Complete the pattern:

46 ,34,22,10,-2,

-20,-11,-2,7,16,
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Skill 15.4 Completing number patterns by multiplying by the same integer. gﬂ

e Look at consecutive terms of the pattern.

e Find the number and operation (in this case multiplication) used to get from one term to the

next.
e Define the rule (operation) of the pattern.

e Apply this rule to the last given term and find the next two terms of the pattern.

Q. Complete the pattern:
-5,15,-45,135,

b)

Note that the value of
each termin the
pattern is increasing,
but the signs are
changing.

A.

=5, 15, 45, 135,

A

A
X (=3) X (=3) x
Rule: Multiply each term

by -3.

135 % (=3) = —405
—405% (=3) = 1215

=5, 15, —45, 135, =405 , 1215

A
(=3

a) Complete the pattern:
1,3,9,27,81,

A A A -
X3 x3 X3 ;’3‘ ;/;
81 xX3=243 243 x3=729

c) Complete the pattern:
2,6,18,54,162,

g) Complete the pattern:

§,5,10,20,40,
2

i) Complete the pattern:
2,-4,8,-16,32,

k) Complete the pattern:
-3,9,-27,81,

b)

d)

f)

h)

)

1)

Complete the pattern:

3,6,12,24,48,
A A A A

Complete the pattern:
1,5,25,125,

Complete the pattern:

1

Complete the pattern:
1,-4,16,-64,

Complete the pattern:
4,-20,100,-500,

7_71977499
49 7

1
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SKill 15.5 Completing number patterns by dividing by the same integer. 2
e Look at consecutive terms of the pattern.
e Find the number and operation (in this case division) used to get from one term to the next.
e Define the rule (operation) of the pattern.
e Apply this rule to the last given term and find the next two terms of the pattern.
Q. Complete the pattern: A. 1215, 405, -135 , 45, ,
NN A —
~1215,405 ,-135, 45, ’ e Y Y
Rule: Divide each term
by -3.
NB: The value of each 45+ (=3)=-9
term in the pattern is 9+ (=3)=3
decreasing, but the
signs are changing. -1215, 405, =135, 45, -9, 3
a) Complete the pattern: b) Complete the pattern:
288 ,-144,72,-36,18, , 1458 ,486,162,54, 18, )
A A A 4 T T
+(=2) +(=2) +(=2) =(=2) +(-2) +(-2)
18+ (-2)==-9 -9+ (-2)=45
c) Complete the pattern: d) Complete the pattern:
3125,625,125,25, , 1600, 800 , 400,200, 100, )
e) Complete the pattern: f) Complete the pattern:
-200000, 20000, -2000 , 200, , 310000, -31000, 3100, -310, )
g) Complete the pattern: h) Complete the pattern:
-6250, 1250, -250, 50, , -64,32,-16,8, ,
i) Complete the pattern: j) Complete the pattern:
112,56,28,14,7, 54,18,6,2,
b b
k) Complete the pattern: I) Complete the pattern:
375,75,15,3, 7203 ,1029,147,21,3,
b b
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Skill 15.6 Finding a random term in a number pattern.

f

e Draw atable and list the given terms and the position each term occupies in the pattern.
e Look for a relationship between consecutive terms and/or between the term and its position
in the pattern.
e Based on this relationship, find the requested term in the pattern.
Q. Find the 15th term in the pattern A. [position JYP PV R Ry e |
+
5,7,9,11,13, ... term 5 71911 13 > ~
relationship [1x2+32x2+33x2+3/4x2+3|5x2+3 15x2+3
Relationship:
each term = twice its position plus 3
The 15th term of the pattern is:
15x2+3=33
a) Find the 30th term in the pattern b) Find the 18th term in the pattern
2,4,6,8,10, ... 5,10,15,20,25, ...
position Ist | 2nd | 3rd | 4th | 5t 30th position 1st | 2nd | 3rd | 4th | 5th | 18th
)2 )
term 2 | 4|6 |8 10 ? term 5 | 10 ?
relationship [1x2|2x2|3x2|4x2|5x%x2 302 relationship
Relationship: term = Relationship: term =
30th term = = 18th term = =
c) Find the 20th term in the pattern d) Find the 25th term in the pattern
8,13,18,23,28, ... 4,6,8,10,12, ...
position qst | 2nd | 3rd 4th 5th | ... 20th position qst | 2nd | 3rd 4th gth | ... 25th
term ? ) term ? )
relationship relationship
Relationship: term = Relationship: term =
20th term = = 25th term = =
e) Find the 20th term in the pattern f) Find the 8th term in the pattern
1,4,7,10,13, ... 1,2,4,8,16, ...
position ast | 2nd | 3rd | 4th | 5tho | 20th position 1st | 2nd | 3rd | 4th | 5tho |, 8th
term ? ) term ? )
relationship relationship

Relationship: term =

Relationship: term =
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Skill 15.7 Finding a particular term of a sequence given its general rule.

e Substitute the value of nin the formula for the general rule of the sequence.

e Calculate the value of the required term.

Q. If the general rule of a sequence is 29
find the 60th term (n = 60).

A. the nth term of the sequence =

n
g

4
the 60th term of the sequence =

a) Ifthe general rule of a sequence is 5n — 4
find the 30th term (n = 30).

30th term=5x30 -4

c) Ifthe general rule of a sequence is 8 — 5n
find the 10th term (n = 10).

10th term =

e) Ifthe general rule of a sequence is 15n
find the 30th term (n = 30).

30th term =

g) If the general rule of a sequence is 2
find the 35th term. 7

35th term =

i) Ifthe general rule of a sequence is —=6(n — 3)

find the 23rd term.
23rd term =

b) Ifthe general rule of a sequence is 4n — 7
find the 15th term (n = 15).

15th term =

d) If the general rule of a sequence is 25 — n
find the 40th term (n = 40).

40th term =

f) If the general rule of a sequence is —40n
find the 25th term (n = 25).

25th term =

h) Ifthe general rule of a sequence is |
find the 21st term, 3

21st term =

j) Ifthe general rule of a sequence is 3(n — 6)
find the 24th term.

24th term =
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Skill 15.8 Finding the general rule of a pattern given a table of values gﬂ
for the pattern (1).

To decide which general formula is true for the values shown in the table

e  Substitute the values for n (first row in the table) in the general formula.

e Check if the results match the term values given in the second row of the table.

To express a general term of a sequence

EITHER

e Look for a relationship between consecutive terms and/or between the term and its position
in the sequence.

Hints: This relationship is an expression of n involving one or more operations, i.e. n — 6, 2n, 4n + 2

OR

e Find the difference between consecutive terms of the sequence (common difference).
o  Write the term “common difference x n” in the expression.
e Check the result by substituting a random value for ninto the formula.
e Adjust the expression by adding, subtracting, multiplying or dividing by a constant.
e Check the result by substituting all values for n=1, 2, 3, 4, 5 into the final formula.
Q. Write an expression for the term in position 7 A. common difference =4
given the table of values for the sequence. = term in position n contains 4n
. If term in position n =4n and n = 1
position 1 2 3 4 5 |.... n — terml=dx]=4%]
term 1|5]9]13[17]... If term in position n = 4n - 3
A A A A n=1=terml=4x1-3=1 (true)
+4 +4 +4 +4 n=2=term2=4x2-3=35 (true)
n=3=term3=4X3-3=9 (true)
n=4=term4=4x4-3=13 (true)
n=5=term5=4x5-3=17 (true)
The term in position n is 4n — 3
a) position | 1 | 2 | 3 | 4 | 5 |.... n b) position | 1 | 2 | 3 | 4 | 5 |.... n
term 709 |11[{13]15].... ? term 7010131619 .... ?
The rule for the term in position 7 is: The rule for the term in position 7 is:
A) 5n+2 B) 2n-5 A) 3n-4 B) 3n+4
C) 5n+5 D) 2n+5 C) 4n+3 D) 4n-3
A n=I1=terml=5%xX1+2=7= true A
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SKill 15.8 Finding the general rule of a pattern given a table of values

c)

adjust

adjust

9)

adjust

for the pattern (2).

Write an expression for the term in position »
given the table of values for the sequence.

position | 1 | 2 31415 (... n

term 8110121416 |....|12Nn+ 6

A A A A
+2 42 +2 +2

common difference = 2

Write an expression for the term in position »
given the table of values for the sequence.

position | 1 | 2 3 14| 5 |... n

term 2 15| 8|11|14

A A A

common difference =

Write an expression for the term in position #
given the table of values for the sequence.

position | 1 | 2 31415 (... n

10 | 15| 20 | 25

term 5

A A A

common difference =

Write an expression for the term in position n
given the table of values for the sequence.

position | 1 | 2 | 3 | 4 | 5 |.... n

term 2 1 0|-1

A A A

common difference =

i

d) Write an expression for the term in position n
given the table of values for the sequence.

position | 1 213456 |... n

term 5 4 3 2 1
A N N
-1 -1 -1

Lq

common difference = -1

adjust termn =6 —n = term 1 =5 (true)
f)  Write an expression for the term in position n
given the table of values for the sequence.
position | 1 213456 (... n
term 519 13|17 |21
A A A
common difference =
termn
adjust term n
h) Write an expression for the term in position 7
given the table of values for the sequence.
position | 1 2134|565 |... n
term 7110|1316 |19
A A A
common difference =
term n
adjust term n

j)  Write an expression for the term in position n
given the table of values for the sequence.

position | 1 | 2 | 3 | 4 | 5 |.... n

-3|-6|-9|-12

A A A

-15] ....

term

common difference =
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Skill 15.9 Completing number patterns involving decimals and fractions.

e Look at consecutive terms of the pattern.
e Find the operation used to get from one term to the next.
Hint: Every number pattern is created by adding, subtracting, multiplying or dividing by rational
numbers (whole numbers, fractions or decimals).
e Define the rule (operation) of the pattern.
e Apply this rule to the last given term and find the next two terms of the pattern.
Q. Complete the pattern: A. S 11317 )i 1
5 1 13 17 1 18271818 6
18727187 18" 6’ ) Look at the 37 and 4'h terms: their difference
4
is E
Rule: Add — to each term.
Ly i_Z 4 2 4 BT
6 18 6 18 18 18 18 I8
25,429 1
18 18 18 I8
1 13 17 1 7 11
£ 13 A=, 1I— , 1—
1821818 6 18 18
a) Complete the pattern: b) Complete the pattern:
1,2,35,55,8, , 08,2,34,5,6.8, ;
A A A A A A A A
+1 +1.5 +2 +2.5 :; :3%5 +1.2
S§+3=11 11+35=14.5
c) Complete the pattern: d) Complete the pattern:
1.5,35,6,9,12.5, ; 4,55,75,10,13, ;
e) Complete the pattern: f) Complete the pattern
1 .1
1-75,3.5,7,14, 1_’2_ 5 10’
_ > , —
g) Complete the pattern: h) Complete the pattern:
3618922, 328211,
2 4 — > 28 > ——
i) Complete the pattern: J) Complete the pattern:
3442 51 61, Sl
4 4 2 4 — > 1557157 375 s —
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16. [Expressions]

Skill 16.1  Writing expressions to represent word problems. E

e Write the expression using the variables and/or the numbers mentioned in the word problem.
e Decide about the operation or operations needed in the expression.
Example: a+ b (sum of aand b), 4n (product of 4 and n), m - 20 (20 less than m)

Hint: “Sum, altogether, in total, more than” = addition = +
“Difference, less than, change” = subtraction = -
“Product, times, lots of = multiplication = X
“A fraction (half, third, quarter)of” = division = =+
Q. Lisa earns a weekly wage of w dollars. How A. wdollars a week } .
i . : . i i = 2 times w
much money did she earn in a fortnight, if 2 weeks in a fortnight
h ived a $300 b ?
she received a § onus The X sign can be left out 8300 bonus = +
=2Xw+300o0r2w+ 300
a) Write as an expression: b) Write as an expression:
The sum of d and 20. The number seven times y.
sum = + = | d+20 —
c) Write as an expression: d) Write as an expression:
The number 15 less than p. Nine lots of s.
= =
e) Write as an expression: f)  Write as an expression:
The product of -8 and . The sum of 2u and 3v.
= =
g) Lily had d dollars and spent a third of her h) Out of the ¢ tickets for sale, a quarter remained
money. How much money did she spend? unsold. How many tickets remained unsold?
. d
a third of = + = 3 =
ord+3
i)  You pay $50 dollars at the petrol station. j)  There are a local and b imported products at
How much change do you get if the petrol the supermarket. How many products are
was p dollars? there altogether?
= =
k) Write as an expression: I)  Write as an expression:
Twice the product of p and ¢. The number 6 less than the product of @ and b.
= =
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Skill 16.2 Simplifying expressions. E
e Leave out the multiplication sign between variables (letters) or between variables and
numbers.
Example: 1xa=1a=a
e  Write the number first, followed by the variables.
Example: mx3=3m
e Write the variables in alphabetical order.
Example: c¢xaxb=abc

¢ Replace the division sign with a fraction line.

m
Example: m+n=—
n

e Use the sign rules. (see skill 9.1, page 93)

Q. Simplify px3xm A. p><3><m=w

= 3mp

] alphabetical order

a) Simplify jx5 5
J

b) Simplify yx7

c) Simplify nxm d) Simplify hAxg

e) Simplify 6 xzXxy f) Simplify 4xuxr

+ becomes fraction line

g) Simplify 3 xx+2 3x h) Simplify 6 xz+5

\_The X sign can be left out ) 2

i) Simplify 4xbxb J) Simplify 3 Xa X -a

k) Simplify wxzxw I) Simplify ¢Xxdx-c
m) Simplify sxr>x2 n) Simplify jxk*x -1

0) Simplify rx5xs+t p) Simplify 2xaxb+c
q) Simplify ux10Xxv+-w r) Simplify gx6xh+—i
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SkKill 16.3 Finding like terms.

Look at the combination of variables in all terms.
EITHER

Find the like terms, terms that have the
same combination of variables.

OR
¢ Find the unlike terms, terms that do not

have the same combination of variables.
Example: 2Kand 2

5uv)and %
3xy(xandy)

Example: 4cand -c¢
-2x2 and 5x2
—-ab, 5ba and 3ba
Hint: The order of the variables in a term does not matter.

gh=hg, mn’=n’m

Q. Choose the like terms: A. 4ba=4ab

a’b, —ab, 4ba —ab and 4ab have the same combination of
variables (ab)
= —ab and 4ba are like terms.

a) Choose the like terms: 82 5 b) Choose the like terms:
84, 3, 5a a, od ~2,-2m, 3m

¢) Choose the like terms: d) Choose the like terms:
m?, 3y, 3m) 2,2, -1

e) Choose the like terms: f)  Choose the like terms:
3cd, de, 3¢ SCd’ dc -bc, 5S¢, 5¢cb

g) Choose the like terms: h) Choose the like terms:
3¢, -2t,4, 3t —-6w, 8, Wi, w

i)  Choose the like terms: j)  Choose the like terms:
3s,2.3s, 5%, 2.3 -0.2y, -0.2y% 2y,2.2

k) Choose the like terms: I) Choose the like terms:
V2 =2v, u?, =2v? 4k, 4k*, 1%, —k*

m) Choose the like terms: n) Choose the like terms:
z%, 8z, -8z%, 2° g g, -4¢%, ¢’

0) Choose the like terms: p) Choose the like terms:
—5w, =5w*, =5, w* a’b, 2ab, 2ba’, —ab*

q) Choose the like terms: r) Choose the like terms:

—Xy, xzya 2yx29 2xy2

3£2u?, 3tu, —tu?, 3u’t

page 169

© Maths Mate Mauve/Lime Skill Builder 16




Skill 16.4 Simplifying expressions by adding and subtracting like terms. E EE

Group like terms. (see skill 16.3, page 169)

Read the sign in front of each term.

Add and/or subtract only the like terms.

Add and/or subtract the coefficients first, then copy the variable.
Example: 3g+5g=(3+5)g=8g

o  Write coefficient 1 in front of any variable.

Example: a=1a,-b=-1b, c?=1c?

Hint: Unlike terms cannot be added or subtracted.

Q. Simplify 3x” - 6x+x"+7x A, 3x’—6x+x’+7x=
GHl=T—= 32 L 1 S Grt h— 272D

= 4x° + Ix
= 4x’+x
a) Simplify 2m+m b) Simplify 5cd + dc
=2m+ Im = 3m =5cd+ lcd =
c) Simplify 4/-3/+2/ d) Simplify 7xy - 5xy +xy

e) Simplify 5a+3b-2a f) Simplify >+ 3¢+ 2t

=%a-2a+3b = = =

) Simplify 6ad +2d - Sda +3d h) Simplify 3m + 51— 4m—n

= 6ad - Sad + 2d + 3d = = =
i) Simplify 4p’-p*-3p+2p° j) Simplify 3y®-2yz-y*+3zy
k) Simplify 2r°+s°+7° - 4s’ I) Simplify -3x - x>+ x+4x’
m) Simplify 3d - d’e — 2ed” - 4d n) Simplify 3ab’-2ab* - 4a’b+a’b
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Skill 16.5 Simplifying expressions by multiplying terms.

Multiply the coefficients.

Use the sign rules.
Example:

Read the sign in front of each term.

Multiply the variables (join the letters).
(see skill 9.1, page 93)
2Uux=-8v=(2x-3)x (UXV)=-6 X Uuv=-6uv

e Write coefficient 1 in front of any variable.
a=1a,-b=-1b, c?=1¢?
Hint: Any terms can be multiplied.

Example:

£ o

Q. Simplify -3cd x4cx -d

—3cd X 4c X —d =
2==P= w2 )=l x (P x d) =

= (=3x4x-1)X (cdxcxd) =

= 12 x c*d?
= 12¢%d°

a) Simplify 4 x3v

=(4x3)Xv =

e) Simplify -4d x -5e
=(=4x=5)x(dxe) =

i) Simplify -10xz x 3z

k) Simplify 2sx -5¢x 3s

=(2X-5%X3)X(sxtxs) =

12v

20de

b) Simplify 3xy x5

f)  Simplify 3b x 6b

j) Simplify -4ghx5g

1) Simplify —-4p x2g x3p
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Skill 16.6 Simplifying expressions by dividing terms. Enﬂ

e Read the sign in front of each term.
e  Write the division as a fraction.
e Simplify by dividing the coefficients.
e Simplify by dividing the variables.
e Use the sign rules. (see skill 9.1, page 93)
e Write coefficient 1 in front of any variable.
Example: a=1a,-b=-1b, c?=1c?
Q. Simplify -30x?y + 3y A. -30x*y+3y=
10
S L
/fy
1
-
9
= —10x°
a) S}mplify 12y +3 b) SGimplify 24pg + 4
» 24pq
B S SR e
1 1
c) Simplify 14a =+ 2a d) Simplify =35mn +=5n
e) Simplify =15z°+3z f)  Simplify —12xy+2y

g) Simplify 18x+ 15x h) Simplify 20cd + cd
i) Simplify -24¢*+ 8¢ j) Simplify 1lab+-11b
k) Signplify ~25v'w + Sw I) Simplify -45ab*+9b
2
= P G swe D = | _gy2] = .
BB
1 1
m) Ssin}plify 20xy + 4x X xz n) Simplify 27gh +9g X gi
200y
= XXxz=J3yXXxz = = =
T G N
11

page 172 © Maths Mate Mauve,/Lime Skill Builder 16




17. [Substitution]

number + O = O + number = number
number — O = number

e Replace the variable (letter) with 0.
e Solve the mathematical sentence to find the

value of the expression.

number x 0 = 0 x number =0
O = number =0

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,

Q. Ifx =0, find the value of 10x A. 10x=
=10xx Substitute x=0
= 10x0 Multiply 10 by 0
=0
a) Ify=0, find the value of 12 +y b) Ifa=0, find the value of a + 45
12+0 = 12 _
c) Ifm=0, find the value of 100 + m d) Iff=0, find the value of f+ 6
e) IfbH=0, find the value of 8 - b f) Ifv=0, find the value of 17 — v
8-0 =| 8 =
g) Ifd=0, find the value of d — 40 h) Ifz=0, find the value of z - 200
i) If7=0, find the value of 8¢ j) Ifj=0, find the value of 25;
St=8xt=8x%x0 = =
k) Ifg=0, find the value of 12¢g ) Ifp=0, find the value of 81p
m) If 4 =0, find the value of — n) Ifn=0, find the value of —
0) Ifu=0, find the value of 4 p) Ifg =0, find the value of 214
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Skill 17.2 Substituting one value into expressions involving +, —, x and + EI!

e Replace the variable (letter) with the given value.
e Solve the mathematical sentence to find the value of the expression.
o Use the order of operations rules:  Multiply ( x ) and/or divide ( +) in order from left to right.
Add ( +) and/or subtract ( - ) in order from left to right.
Q. Ifx=4, find the value of 18 - 3x A. 18-3x=
=18-3Xx Substitute x=4
=18-3%4 Multiply 3 by 4
=18-12 Subtract 12 from 18
=6
a) Ifc=35, find the value of 36 + ¢ b) If k=7, find the value of k + 56
36+c=36+5 =| 4 =
c) Ify=12, find the value of 88 + y d) Ifr=50, find the value of » + 150
e) Ifz=20, find the value of 25 - z f) Ifa =40, find the value of a — 28
= 5 =
g) Ife=35, find the value of e — 30 h) Ifx =38, find the value of 7x
= IX=7Xx=7X%X8 =
i) Ifb =12, find the value of 125 j) Ify=22, find the value of 5y
. 56
k) Ifj =23, find the value of — I) Ifp=4, find the value of —
J p
m) Ifu =35, find the value of 4u — 19 n) Iff=6, find the value of 25 - 3f
0) Ifx =38, find the value of 2x + 6 p) Ifz=3, find the value of 15 + 6z
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Skill 17.3 Substituting two values into expressions involving +, —, x and +

e Replace the two variables with the given values.

e Solve the mathematical sentence to find the value of the expression.

e Use the order of operations rules:  Multiply ( x ) and/or divide ( + ) in order from left to right.
Add ( +) and/or subtract ( - ) in order from left to right.

Q. Ifx=4andy=8, A By —Geaa D
find the value of -~ —2 4><2—
ndthe vatue o :# Substitute x=4and y=8
:# Multiply 4 by 4
16—8
= — Subtract 8 from 16
=8+2 Divide 8 by 2
=4
a) Ifc=5andd=3, b) Ifv=6andw=7,
find the value of 3¢ — 5d find the value of 4v — 3w
IXc-5xd
=3x5-5%x3=15-15 = 0 = =
¢) Ifa=7andb=1, d) Ifm=5andn=3,
find the value of 6a + 5b find the value of 24 — mn
e) Ifp=6andg=38, f) Ifx=6andy=1,
find the value of % find the value of 2%
g) Ify=1landz=9, h) Ifd=12ande=2,
find the value of g— h% find the value of Z—e
i) Ifm=2and/=6, j) Ifj=5and k=4,
m+ 3/ 2j—k

find the value of find the value of
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Skill 17.4 Substituting into rules. 2

Replace the variables x with the given value.
Solve the mathematical sentence to find the value of y.
e Use the order of operations rules:  Multiply ( x ) and/or divide ( +) in order from left to right.
Add ( +) and/or subtract ( - ) in order from left to right.

Q. Ify=4x?-3, find y when x =2 A, y=4x" -3 —Cax’=4xx’D
=4xx’-3 Substitute x=2
=4x2°-3 Evaluate 2?
=4x4-3 Multiply 4 by 4
=16-3 Subtract 3 from 16
=13
a) Ify=x-9, findywhenx=12 b) Ify=25-x, findy whenx=7
y= ]12-90 = y= =
c) Ify=4x+38, find y when x =2 d) Ify=3x-9,findy whenx=9
y=4x2+8=8+8 = y= =
e) Ify=5x-6,findywhenx=3 f) Ify=2x+7, find y when x =12
24
g) Ify=—-7,findywhenx=2 h) If y=— - 10, find y whenx =6
y=I18+2-7=9-7 = y= =
i) Ify=x’+18,findywhenx=3 j) Ify=x>-7,findywhenx=4
k) Ify=3x*+2,findywhenx=35 ) Ify=5x>-18, find y whenx=2
m) Ify:Ix,ﬁndywhenx:S n) Ify:—x,ﬁndywhenx:IO
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SKill 17.5 Substituting into formulae.

e Replace the variables with the given values.
e Solve the mathematical sentence to find the requested value in the formula.
e Use the order of operations rules:  Multiply ( x ) and/or divide ( + ) in order from left to right.
Add ( +) and/or subtract ( - ) in order from left to right.
Q. Use V'=mnr*hto find A. V=mrh
the volume of a cylinder when =axr’xh Substitute r=10,h =5 and
r=10,h=5and = 3.14 ~3.14%10%% 5 m = 3.14 and evaluate 102
=374% 100 5 Multiply 3.14 by 100
=314x5 Multiply the result by 5
= 1570
a) Use P =4lto find the perimeter P b) Use M =0.6K to find the number of miles M
of a square when / =4.5 when K = 2000
P=4x1=4%x4.5 =1 18 —
c) Use 4 =Iw to find the area 4 of a d) Use C=mnd to find the circumference C of a
rectangle when /=12 and w= 28 circle whend =15 and & = 3.14
A = l>< w= = —
Id2 1
e) Used= to find the area 4 of a f) UseM-= E(x + y) to find the average M of
rhombus when d,=15and d,=6 x=20andy=16
d I
g) Usev= - to find the speed v h) UseAd= to find the area 4 of an
when d=400and =5 equilateral triangle when / =4 and \/5 =1.73
i) Use V= Iwh to find the volume V of a j)  Use TSA4 = 6/” to find the total surface area 754
prism when /=5,w=3and 2= 10 of a cube when /=20
k) Use 7TSA = 4mr? to find the total surface area I) Usea’=c?-b*to find the value of

TSA of a sphere when =10 and t = 3.14

a>0whenc=15and b=9
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Skill 17.6 Substituting into rules, expressions and formulae with brackets. EEF

e Replace the variables with the given values.

e Solve the mathematical sentence to find the value of the expression.

e Use the order of operations rules:  Simplify within the brackets.
Multiply ( x ) and/or divide ( +) in order from left to right.
Add ( +) and/or subtract ( - ) in order from left to right.

Q. Ify=(x+3)(x-4), findy when x =6 A y=(x+3)(x-4)
= (x+3) X (x —4) Substitutex=6
=(6+ 3) X (6 — 4) Evaluate each bracket.

=9x2 Multiply the results.
=18
a) Ify=4(x+3), find y whenx=0 b) Ify=5(x-2), findywhenx=6
c) Ify=-3(x-06),findy whenx=10 d) Ify=-4(x+8), findy whenx=0
e) Ify=x(x-7),findywhenx=9 f) Ify=x(x+2),findywhenx=0
g) Ify=(x+1)(x-3), find y when x = -2 h) Ify=(x- 1)(x+5), findy when x =11
i) Ifc=5andd=15, jj Ifx=2andy=4,
find the value of c(d — 10) find the value of y(x + 16)
CXLAZIDT YXETIOT s
k) Ifj=2andk=1, ) Ifa=5andb=0,
find the value of 3j(2k - j) find the value of 4a(a - 3b)

m) Use S=(n-2)x 180° to find the sum Sofall n) Use IS4 = ur(r + s) to find the total surface

interior angles when n = 6 (hexagon). area TSA4 of a cone when =2, s =3 and
n=3.14
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SKill 17.7 Substituting negative values into rules and expressions.
e Replace the variables with the given values.
e Solve the mathematical sentence to find the value of the expression.
e Use the order of operations rules:  Simplify within the brackets.
Multiply ( x ) and/or divide ( +) in order from left to right.
Add ( +) and/or subtract ( - ) in order from left to right.
e Use the sign rules. (see skill 9.1, page 93)

Q. Ifx=-2andy=3,

A. —3y—x=

find the value of -3y —x =-3xy-x Substitute x=-2and y=3
=-3x3--2 Multiply -3 by 3
—o=F =-9+2 Add -9 and 2
=-7
a) Ify=-x+35, find y whenx=-3 b) Ify=-3+ux, find y when x = -6
y===3+5=3+5 =| 8 y=-3%-6 =

c) Ify=8ux, find y when x = -4

15
e) If y=—, findy whenx=-5
X

i) Ifm=-5andn=0,
find the value of 2m - 3n

=2X=5-3x0==10-0 =

k) Ifp=2andg=-10,
find the value of p(3p + q)

d) Ify=-3x, find y when x =-2

12
f) If y=—, find y whenx=-6
X

jj Ifa=6andb=-2,
find the value of 2b - 5a

) Ify=1andz=-4,
find the value of 8 — 3z + 2y
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Skill 17.8 Substituting into more complex rules and expressions. 3

e Replace the variables with the given values.

e Solve the mathematical sentence to find the value of the expression.

e Use the order of operations rules:  Simplify within the brackets.
Multiply ( x ) and/or divide ( +) in order from left to right.
Add ( +) and/or subtract ( - ) in order from left to right.

I
Q. Ifg=2,b=-5andc=3, A. 2—(3b—c):
a

1
find the value of 2—(31) -c)
a

= X (3xb-c) Substitutea=2b=-5
>; a andc=3
= mx (3X=5-23) Evaluate the bracket
] Multiply 2 by 2
- —X(-15-3
— X(15-3)
_ éx—]é’ Multiply the results
a) Ify=x’+2,findywhenx=23 b) Ify=x’-100, findy whenx=5
y=3"4+2=27+2 = | 29 y= =
c) Ifx=5andy=2, d) Ifa=7andb=3,
find the value of > +2 find the value of < — b
3 5 5 7
5 2 25+6 31 1
— 4 —= = — = 2_ =
3.3 . 15 |
3x -5 )
e) Ify= , find y whenx =5 f) Ify=x"(x+2), findy whenx=-3
X
g) Ifa=8andb=-10, h) Ifx=-3,y=3andz=6,
find the value of %(b -12) find the value of 2(yz +X)
y
i) Ifx=-4, J) Ifa=-4and b=-10,
x’ —3x , 2b
find the value of find the value of a” + 5
(—4) -3x—4 _16+12 28 _ _
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SKill 17.9 Substituting into quadratic rules.

e Replace the variable x with the given value.

e Solve the mathematical sentence to find the value of y.

e Use the order of operations rules:

Multiply ( x ) and/or divide ( +) in order from left to right.
Add ( +) and/or subtract ( - ) in order from left to right.

Q. Ify=3x"+x-6, findy when x=-2

A.

y=3x"+x-6

=3xx’+x-6 Substitute x = -2

=3x(-2)’+-2-6 Evaluate (-2)*
=3x4-2-6 Multiply 3 by 4
=12-2-6 Subtract 2 and 6
=4 from 12

a) Ify=x’+2x, find y when x = 4

y=4’+2x4=16+8 =

g) Ify=2x"-3x+1,findy whenx=1

(O8]

k) Ify=3x"-x+4,findywhenx=

24

b)

d)

f)

h)

)]

p)

If y = x* + 3x, find y when x = 0

page 181

© Maths Mate Mauve/Lime Skill Builder 17




page 182 © Maths Mate Mauve,/Lime Skill Builder 17



18. [Expansion]

Skill 18.1 Expanding brackets in expressions like 2(a + 1)

e  Multiply the number outside the brackets by every term inside the brackets.
e Keep the sign from inside the brackets.
Hint: Once you multiply across the brackets the multiplication sign can be left out.
2(d)=2xa=2a
HnE
CExpand the brackeis>— <y 2 o
2@+ 1) =2xa+ 2x1 R
e 1o i
@ @ et Sk inatil
A
Q. Expand 52 -b) A. 52-=b)
=5Xx2=-5%xb
=10-5b
~ AN
a) Expand 3(4b-15) b) Expand 2(z+4)
=3x4b=3X%X5 = | 12b-15 =2Xz+2x%x4 =
A
c) Expand 3(5+w) d) Expand 7(n-2)
e) Expand 9(4 - u) f) Expand 5(e - 8)
g) Expand 8(1 +2a) h) Expand 4(2g - 6)
i) Expand 22k -3) j) Expand 9(24 + 3)
k) Expand 6(7 - 2c) ) Expand 8(4x -5y +3)
m) Expand 3(4 - 6w + 4x) n) Expand 2(5 - 7d+ 4e)
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Skill 18.2 Expanding brackets in expressions like a(a + 1)

e Multiply the variable outside the brackets by every term inside the brackets.
o Keep the sign from inside the brackets.
Hint: Once you multiply across the brackets the multiplication sign can be left out.
a(aQ)=axa=a’

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,

The X sign can be left out L
Expand the brackets _ @_@\' L T

al@+1)=axa+ ax1 oal & a
Keep the sign ] — a2 + a v l
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, ®© @ 0 e—a—i=
A
Q. Expand (k- 6) A. kk=06)
=kXk=kx6
=k? - 6k
A~ A
a) Expand a2 -2a) b) Expand e(e+4)
=aX2-aX2a =| 2a-2a? =eXe+eXxX4 =
T —Keep he sign )
A
c) Expand r(9+r) d) Expand s(5-5)
e) Expand d(d+3) f) Expand e(e-7)
g) Expand a(l + 2a) h) Expand d(5d + 6)
i) Expand p(4+2p) J) Expand z(6 - 62)
k) Expand c(2c - 3) ) Expand w(4 - 5w)
m) Expand x(3x-2y+7) n) Expand #(u -5+ 91)
0) Expand s(7t-4s - 8) pP) Expand e(f+4 -9e)
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Skill 18.3 Expanding brackets in expressions like 2a(b + 1) 1

e Multiply the term outside the brackets by every term inside the brackets.
e Keep the sign from inside the brackets.
Hint: Once you multiply across the brackets the multiplication sign can be left out.

2a(b) =2 x ax b =2ab e — ;
’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’ L ab a
iy
23b+1)=23><b+2a><1 | al ab a
= 2ab + 2a 0
& 6 R
A
Q. Expand 2x(x-7) A. 2x(x=7)
=2xXx=2xX7
= 2x? - I4x

~ ~

a) Expand 2d(3d+6) b) Expand 3a(a-15)
Keep the sign
=2dx3d¥2dx6  =|6d*+12d| =3axa-3ax5 =

A
c) Expand 5s(2 - 4s) d) Expand 3y(4y-3)
e) Expand 3k(5 + 2k) f) Expand 5g(2g-4)
g) Expand 4d(2d+3) h) Expand 3a(7 + 2a)
i) Expand 9c(4 +2c) j)  Expand 6A(5h - 2)
k) Expand 3e(7e+ 8) I) Expand 4z(8 - 2z)
m) Expand 2¢q(6 - 2r) n) Expand 4i(6j + 4)
0) Expand 7p(4p +q) ) Expand 5n(m - 5n)
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Skill 18.4 Expanding brackets in expressions like —2a(b + 1)

e Multiply the negative term outside the brackets by every term inside the brackets.

e Use the sign rules. (see skill 9.1, page 93)

Hint: Once you multiply across the brackets the multiplication sign can be left out.
-a(b)=-axb=-ab

The X sign can be left out
Expand the brackets . m ; Use the sign rules

-2a(b + 1) = -2ax b + -2ax 1

-2ab - 2a
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, © @
A~
Q. Expand -2(x -4) A. -2(x-4)
=-2Xx=-=2x%x4
= 2x+8
~ A
a) Expand -5m(m +4) b) Expand -4(f+ 3)
=-SmXm+=5mx4 = —5m2—20mH =—4Xf+-4%x3 =

) s s —_
) o s ) s
.) :Epand ..... 2d(23d)= ,) =Epand ..... t(mz):
k): Epand ..... 5,k(8_4,): |) = Expand ..... gh(7g3h)=
I e
) ot o
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Skill 18.5 Expanding and evaluating expressions.

e Multiply the term outside the brackets by every term inside the brackets.
e Group like terms. (see skills 16.3, page 169 and 16.4, page 170)

e Use the sign rules. (see skill 9.1, page 93)

Q. Expand and evaluate

2(ef - 5)+4(ef+3)

D 3
A. Z(ef_ 5) + 4(€f+ 3) Expand the brackets
g N AL SIS

= ef+4ef- 10+ 12
— bef + 2

a) Expand and evaluate

2(8c+4) = Te —Bxpund the brackers

=16c+8-7c Group like terms

=16c—-7c+38 = 9c+8
¢) Expand and evaluate
2(x+ 1) - 4x

e) Expand and evaluate
3p(g - 6) +4p

g) Expand and evaluate
5(hi - 3) - 8(hi+3)

i) Expand and evaluate

6(de + 5) - 3(de - 2)

k) Expand and evaluate
2b(b-5)-8(b-5)

b) Expand and evaluate
32x+ 1)+ 4x

e

d) Expand and evaluate
4s +5(2s = 5)

f) Expand and evaluate

52(y+3) - 8z

h) Expand and evaluate
nn-5+32n+7)

j) Expand and evaluate

ww+4)-2(4w-17)

I) Expand and evaluate
a(bc+4)-32a+)5)
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Skill 18.6 Expanding and evaluating more complex expressions.

e Multiply the term outside the brackets by every term inside the brackets.
e Group like terms. (see skills 16.3, page 169 and 16.4, page 170)
e Use the sign rules. (see skill 9.1, page 93)
B )
Q. Expand and evaluate “2(t° —u) + 5t(t-3) Expand the brackets
=2(t* — u) + 51(t - 3) —267 + 2u + 5¢° - 15t ,
2 20+
= =20+ 56+ 2u - 15t
=3t’+ 2u - 15t
a) Expand and evaluate b) Expand and evaluate

g)

k)

—4a(a - 2)+7(a* - b)

Expand the brackets
—4a’+8a+7a’-7b

~4a’+7a°+8a-7b =3a®*+8a-7b

Group like terms

Expand and evaluate
32t -4)+1(t-2)

Expand and evaluate

tu(t — 1) + 8u(t* - 1)
Expand and evaluate
—6kl(k — 2) - 21(2k> - 2k)
Expand and evaluate
2pq(p - 6) - 3¢(p* - 3p)

Expand and evaluate
=8y(xy = 1) +4xy(x + 2y)

d)

f)

h)

)

1)

xX2x+3)-3(x+7)
2x?+3x-3x =21

Expand and evaluate
—25(55% 4+ 35) + (s — 57)
Expand and evaluate
3e(f-e) + 8e(f* - e)
Expand and evaluate
-Sm(m - 1)+ 6(m* - 1)
Expand and evaluate
3(r* = 4) - 2r(r - 5)
Expand and evaluate
=3(q* +q) +4q(q + 1)
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Skill 18.7 Expanding brackets in expressions like (a+ 1)(a + 2) gﬂ

e Multiply each term inside the first set of brackets by )
each term inside the second set of brackets. | 1

e Simplify the products. T
a

e Group like terms. (see skills 16.3, page 169 and 16.4, page 170)
e Use the sign rules. (see skill 9.1, page 93)

a 1a 1a

-— 4 —»4—1—»4—1—» 3

| —— 2 ‘
Epundaetnckes)(a + 1) (@ + 2) =@x @+ @x2+d xa+Ax2 |
| = a + 2a + a + 2—Gimplitythe producr

@ @ ® @
_ @ 4+ 8a ¢ 2 D —mpieed

—
Q. Expand and evaluate AL w-3 w
(w-3)(w-2)
=W X WHW X ~2HE3 X WHEI X =2
= wis2w= w46 ~Eo=o
= w? = 5w+ 6 Crowp like term)
a) Expand and evaluate b) Expand and evaluate
(h=5)(h+2) x+3)x+1)
=0 X D+Hh X D+ €5 X h+E5 X 2 =xXXxX+xX1+3xXx+3x1
=h’+2h-5h-10 =| h*-3h-10 = =
¢) Expand and evaluate d) Expand and evaluate
w+4)(w-13) (u+4)5-u)
e) Expand f) Expand
(f-2)(g+8) (- 5)k=-3)
dg) Expand and evaluate h) Expand and evaluate
(2h - 4)(h+5) r+6)3r-17)
i) Expand and evaluate j) Expand and evaluate
GBv+4)(v-9) v -2)(5y-6)
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Skill 18.8 Expanding brackets in binomial squares like (a + b)?

e  Multiply each term inside the first set of brackets by each term T
inside the second set of brackets. bl ap b?
e Simplify the products. l
e Group like terms. (see skills 16.3, page 169 and 16.4, page 170) ‘ T
OR a a’ ab
e Substitute values into the binomial square formula | l
(a+ b)?=a®+2ab+ b? (see skill 17.9, page 181) . ~—a——b—n

N T S——
- (@a+b?=(a+ b(a+ b =@xa+a@axb+bxa+bxb
& o = a2 + @b + ba + b*—Gimplify the produci

©) @) ® @
_ &+ 2ab + b O —CompieemD

Q. Expand and evaluate A. n+9)° OR (n+9)°
(n+9)? =m+9)m+9) Using a’ + 2ab + b’
=(n X K X 9HKIX nHIX 9 wherea=nand b=9
=n’+9n+9n+ 81 =1f1292

=n’+18n + 81 =n’+18n+ 81
a) Expand and evaluate b) Expand and evaluate
(s+4)° +1)?

a’+2ab+ b>wherea=sand b=4

=240 xsx4+4°) :s2+8s+16“ = =

¢) Expand and evaluate d) Expand and evaluate
(h+2)? (t+6)°

e) Expand and evaluate f) Expand and evaluate
(p+7)° (m+5)°

g) Expand and evaluate h) Expand and evaluate
(a+3)° (c+10)* =75

i) Expand and evaluate j) Expand and evaluate
(r+8)7*+4 (g +3)*-3g
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Skill 18.9 Expanding brackets in binomial squares like (a - b)?

Multiply each term inside the first set of brackets by each term inside the second set of

[}
brackets.
e Simplify the products.
e Group like terms. (see skills 16.3, page 169 and 16.4, page 170)
OR
[}

(see skill 17.9, page 181)

—@xa+@x-b + <bxa + <bx-b

(@-b)?= (a-b)(a- b

Substitute values into the perfect square formula (a - b)?= a® - 2ab + b?

b? =(Simplify the products) '

= a - ab - ba +
@ @ ©) @
- 2 - 2ab 4 b G
Q. Expand and evaluate A. n-3)° OR (n-3)°
(n-3)? =m-3)n-3) Using a’ — 2ab + b’

=X A @ X =3+EIXW+EIN =3

=n’=3n-3n+9
—n’-6n+9

wherea=nand b =3
n=2xnx 3+ 3

=n’-6n+9

a) Expand and evaluate
(s—4)°

a’—2ab+ b’ wherea=sand b=4

J)-Gxsxd+4) =|s*-8s5+1§
¢) Expand and evaluate
(m - 2)*
e) Expand and evaluate
(-7
g) Expand and evaluate
(x-8)
i) Expand and evaluate
(z=6)*+8

b) Expand and evaluate

(k-1)7

d) Expand and evaluate
(-5’

f) Expand and evaluate
(e-9)°

h) Expand and evaluate
(x - 10)* + 15x

j) Expand and evaluate
(b-4)*-3b
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19. [Factorisation]

Skill 19.1

Factorising by finding the HCF of the coefficients. E

e Find the highest common factor (HCF) of the coefficients in each term. (see skill 5.1, page 49)
e  Write the HCF in front of the brackets.
e Divide each term by the HCF to find the remaining factors.
e  Write the remaining factors inside the brackets.
e Keep the signs.
Q. Factorise 15a - 24 A. [5aand 24
IxS5=15and3x8=24
HCF of 15 and 24 is 3
15a+3=5gand 24 + 3
Remaining factors areand
(_Write the HCF before the () 15a —2423(5(1 - 8)
a) Factorise 4k - 16 = 4( k - 4) b) Factorise 4x+8 =
4Xk=4kand4X4=]6zHCFiS4 ................................................................................................................
c) Factorise 6s+ 18 = d) Factorise 3u-15 =
e) Factorise 9m - 24 = f) Factorise 14n+ 21 =
g) Factorise 2y+ 10z = h) Factorise 4a - 12b =
i) Factorise 6d+ l4e = j) Factorise 16uv -40 =
k) Factorise 12k - 8/ = I) Factorise 4g+4h-6 =
m) Factorise 3m-6n+9 = n) Factorise 10v-5w+15 =
0) Factorise 5h* - 10i+25j= p) Factorise 6r>-27s+9t =
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Skill 19.2 Factorising by finding the HCF of coefficients and variables. E

Find the highest common factor (HCF) of the coefficients in each term. (see skill 5.1, page 49)
Find any common factors (CF) from the variables in each term.

Write the HCF and any other CF in front of the brackets.

Divide each term by any common factors to find the remaining factors.

Write the remaining factors inside the brackets.

Keep the signs.

Check the result by expanding the brackets.

o

Factorise 18kl — 24k A. 18kl and 24k
6x3=18and 6 x 4=24
HCF of 18 and 24 is 6
k is common to both terms CF is k
18kl +~ 6k = 31 and 24k +~ 6k =4
Remaining factors areG3Dand4)

(_Write all CF’s before the () 18K = 24k = 6k(3I - 4)
a) Factorise ab+5b b) Factorise de +d

bis common 1o both rerms = | _b(@+ 5) i =
c) Factorise 7e+ef d) Factorise 3st+4s
L = S 15g+20gh=
T = I Jk+2kl=
) Fectoriss w—3w0 : ) Foctorise 8b4b=
. Factorlse ..... lqugrS ............ - \ Factorlse ..... 15d6_6ef—
e = N 15m_1omn:
o) Factorise 2lgr+ ldpg - o) Factorise 6 t+1g:
ot oo ) ron o
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Skill 19.3 Factorising to simplify expressions involving large numbers. 1
e Find the number repeating in both products.
e  Write this number in front of the brackets.
Hint: When both terms are negative the negative sign is taken out as a common factor.
e Write the remaining factors inside the brackets.
e Keep the signs.
Q. Factorise and evaluate A. 45x7+45x3
45xT7+45%3 =45 x(7+3)
=45x10
=450
a) Factorise and evaluate b) Factorise and evaluate
99 x99 — 98 x 99 I5x14+15%x6
=99 % (99 - 98) =15%x(14+6)
c) Factorise and evaluate d) Factorise and evaluate
987 x2+987 x 8 40x 8+40x 12
e) Factorise and evaluate f)  Factorise and evaluate
23 x37+23 X 63 25X26+25x24
g) Factorise and evaluate h) Factorise and evaluate
999 x 9 — 999 x 8 87x19-87x9
i) Factorise and evaluate ==~ = negative j) Factorise and evaluate
-4x14-4x%x6 -9%x33-9x67
=—4x(14+6) =
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Skill 19.4 Factorising involving squared terms.

B

e Find the highest common factor (HCF) of the coefficients in each term. (see skill 5.1, page 49)

e Find any common factors (CF) from the variables in each term.

e Write the HCF and any other CF in front of the brackets.

e Write the remaining factors inside the brackets.

e Check the signs.

Q. Factorise 2wx — 12w’ A. 2wxand 12w’x
2x1=2and2x6=12
HCF of 2 and 12 is 2
wx is common to both terms CF is wx
Remaining factors areDandGw)

(_Write all CF’s before the% 2wx — 12w'x = ZWX(I - 6W)
a) Factorise 2j°k+5j b) Factorise e’+ 7e
CF=j =| j(2jk+ 5) =
(_Write all CF’s outside they

c) Factorise A+ 4h? d) Factorise m*—9m

e) Factorise 3c - 12¢° f) Factorise 4f*+ 6f

g) Factorise fg’>+f h) Factorise 10b — 16ab’

i) Factorise p’q-3p j) Factorise 12i — 18hi*

k) Factorise 14bc +2b°c I) Factorise 5% —r*t

m) Factorise ww + 7v* — 3vwx n) Factorise 8j* - 24jk + 125l

0) Factorise f’g”+ fg’ p) Factorise p’q”+p’q+pg
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Skill 19.5 Factorising negative terms.

e Find the highest common factor (HCF) of the coefficients in each term. (see skill 5.1, page 49)
e Find any common factors (CF) from the variables in each term.
e Write the HCF and any other CF in front of the brackets.
Hint: When both terms are negative the negative sign is taken out as a common factor.
e Write the remaining factors inside the brackets.
e Check the signs.
Q. Factorise —107r> - 5r A. -10r° and 5r
Ix2=10and5x1=5
HCF of 10 and 5 is 5
ris common to both terms CFisr
— is common to both terms CF is —
Remaining factors ardr)and(l)
@iteallCFbeforethe() —]07‘2—51”2—51’(l’+1)
/ﬂ is common to both terms
a) Factorise -7a - 21 = —7(a + 3) b) Factorise —4k - 12 =
7xX1=7and7x3=21 = HCFis7 4x1=4and4x3=12 = HCF'is
c) Factorise -6g - 15 = d) Factorise —6e - 14 =
e) Factorise -2h° - 6h = f) Factorise -8z°-28z =
g) Factorise -12i°-9ij = h) Factorise -’ -5t’'u =
i) Factorise —6bc’+3c* = j) Factorise -5x%**-xy’=
k) Factorise I) Factorise
_2x3 - 4xy = —4m3 - lZmn2 + 18m=
m) Factorise n) Factorise

=2k + 6k°1 + 8k =

—2hi* +3h% - 5h* =
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Skill 19.6 Factorising by finding binomial factors.

e Find any common factors (CF).
Hint: It might help to think of common factors that are expressions like (d + 2) as a blob l.

Write the CF in front of the brackets.

Write the remaining factors inside the brackets.
Keep the signs.

Check the result by expanding the brackets.

Q. Factorise 2(r—1)—=r(r-1) A 20r-D=r(r-1)
= 2 W= B Keep the sign)
=Hl2-r
=(r-1D2-r)

a) Factorise b) Factorise

dd+2)#8(d +2) 2h - 3) + h(h - 3)
=W+ 5 W eepthesizn) —2m+/m

=M AdFE) S+ 2)(d+8)] = =
c) Factorise d) Factorise
5x +4) + x(x + 4) b(b-T7)+6(b-17)
e) Factorise f) Factorise
a(a+2)-9a+?2) zZ(z=5)-(z-5)
g) Factorise h) Factorise
JG+4)+j+4 m(n —2)+4(n -2)
i) Factorise J) Factorise
3x(2x = 5) -4(2x - 5) dic+5)-(c+5)
k) Factorise I) Factorise
q(s =3)+ts-3) 6v2w - 1) +42w-1)
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SKill 19.7 Factorising four terms by grouping 2 and 2.

Begin factorising by grouping the 4 terms in 2 groups of 2.

Take out the CF from the first group of 2 and write it in front of the brackets.

Take out the CF from the second group of 2 and write it in front of the brackets.
Keep the signs.

Factorise again by finding the common binomial factor. (see skill 19.6, page 198)

Hint: It might help to think of binomial factors that are expressions like (d + 2) as a blob l.
Take out the binomial factor or blob and write it in front of the brackets.

e Write the remaining factors inside the brackets.

e Check the result by expanding the brackets.

. 2
Q. Factorise m”+3m+5m+ 15 A. @"‘

=mm+3)+5m+3)

= m(W)+5(W)

=Mm+35)
=(m+3)(m+5)

a) Factorise ! Group 2 alf:d 2 b) Factorise
- actorise eac rou
£ a’*+3a+2a+6

Factorise again
Lcominie o m)
=c(c+8)+3(c+38) =a(a+3)+2(a+3)

=M(c+3) = [(c+ 8)(c+3) = =
c) Factorise d) Factorise
s% 465+ 55+ 30 h*+5h+4h+20
e) Factorise f) Factorise
v+ Tv+3v+21 4n+n’+ 16 +4n
g) Factorise h) Factorise
61+ 1> —42 -7t 4b+4-b*-b
i) Factorise j) Factorise
5p-10+p*-2p g*+5q —4qg -20
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Skill 19.8 Factorising using the difference of perfect squares. g

Write any CF in front of the brackets.

Expand the brackets W@)\

Find any common factors (CF) of the terms.

Use the difference of perfect squares formula.
Check the result by expanding the brackets.

(@ + b)(a-b)=@xa+@x-b + bxa >+ bx-b>

= a = ab + ba - b?
@ @ ® @
- & - b
Q. Factorise 5w?-20 A. 5w’i-20 _(Take out the CF of 5)
=5w’-4)
=5w’-29 Usea?-bZ=(a+b)a-b)
5( +2)( 2) where a=w and b=2
=S5(w w—
. 2 b2 =381 . 5
a) Factorise c¢” - 81 b=9 b) Factorise y* -4
Usea’ - b’=(a+b)(a-b)
=9’ - (c+9)(c-9)| = -

c) Factorise d°-e’ d) Factorise 36 — A’

e): Ft ..... 4 ]_9 ............. = : = Ft ..... 2 50 ......... =

g): Factosepglq ....... = h)= Factose ..... So_sy ......... =

) e D s

o e e

pag;.)..(.) .................................................... . R ©Mth=Mt —




SKill 19.9 Factorising quadratic trinomials.

e Write two sets of brackets. Because x? can only be produced from x x x, write the factors
of the squared pronumeral in the brackets (x  )(x ).
e Make a list of all pairs of factors, positive and negative, that produce the whole number.
e From this list determine which pair can be added to get the correct number of x terms.
e  Write the result in the brackets with their signs.
e Check the result by expanding the brackets.
Q. Factorise A, x’-9x+8
CoHs = ) )
§=IX8=-1X-8=2%x4=-2Xx-4
Only =Ix and =8x can make —9x AND/OR consider
=X’ x-S +8 =7 [p-Gx + & —(Growp 2ana D)
=(x=Dx=8) =x(x-1)-8(x-1)
Q' CHECK _ x(-) _ 8(-) h aC.OI'ISC e.ac group
===y - M- 9)
=x?-Ix-8+8 =(x-D(x-8
=x’-%+8=(x-D(x-8)
a) Find the missing factor b) Find the missing factor
x>+ 7x+ 10 d*-4d + 4
10=2%x5=-2X-5 4=2X2=-2x=-2
S5x+2x=7x = |(x+5)Xx+2) = |(d -2) )
¢) Find the missing factor d) Find the missing factor
s*+4s+3 g’ +8g+15
........................................................ =\ s )
e) Factorise PR f) Factorise
1C air can be . .
m*+2m - 24 Ji+11+24
24=-4XxX6=4%X-6
6m — 4m = 2m = =
g) Factorise h) Factorise
Y +5y+4 z’—6z+8
i) Factorise j) Factorise
c*—6c+5 p>—6p-16
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20. [Equations]

Skill 20.1
of +and — (1).

e Consider the operation used to construct
the expression involving the variable. +
e Perform the inverse operation on both

sides of the equation.

Solving one-step equations by using the inverse operations

Operation |Inverse Operation | Operation | Inverse Operation
- +
X+3=6 x-3=6
X+3-3=6-3 X-3+3=6+3
x=3 x=9

Q. Solveforx: x-7=4

A. x@=4
xTv7=4+7
x=11

Inverse of — 7is + 7

a) Solve forx: 'x+2=5

g) Solve for x:

x-3+3 =5+3

j) Solveforx: 8§ -x=4

b) Solve forx: x+4=9

¢) Solveforx: x+6=9

f) Solveforx: 5+x=2

i) Solveforx: x-7=9

I) Solveforx: 6-x=9
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Skill 20.1  Solving one-step equations by using the inverse operations
of + and - (2).

m) Solve forx: 21 +x=32 n) Solve forx: x-4=9 0) Solveforx: x-14=7
P) Solve forx .... 6+x =23 q) Solve forx ..... 18—x =9 r) Solve forx ..... 15—x =7
s) Solveforxx+12 =21 t) Solveforxx+9 =45 u) Solveforx ..... ll—x =3
V) Solveforxx—2 =14 w) Solveforxx—7 =7 X) Solveforxx_9 12
y) Solve forx ..... 13—x =8 2) Solve forxx+7 =16 A) Solve forx x+11 =19
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o

Skill 20.2 Solving one-step equations by using the inverse operations
of xand + (1).

@

L] Consider the Opel’ation used to construct Operation Inverse Operation Operation Inverse Operation

the expression involving the variable. X + + X
e Perform the inverse operation on both 3x — X_6

. . X =6
sides of the equation. 3
3x_6 X3=6x3
3 3
X =2 x =18
Q. Solveforx: ~=5 A. Z=5
3 €2
X
2 a=s5x
x=15
X X X
a) Solve for x: P =4 b) Solve for x: 3 =3 ¢) Solve for x: 5= 3
X
verse of + 7 is X 7 >}X]_4 <7
X = 28 X = X =
d) Solve forx: 4x=16 e) Solve forx: 3x=12 f) Solve forx: 2x=14
1 4
(Inverse of x4 is + 4 = #x 1{5 .m
.......................... A A
X = 4 X =
g) Solveforx: —=6 h) Solve forx: —=2 i) Solve for x: % =6
X =

j)  Solve forx: 3x=27 k) Solve forx: 4x =28 I) Solve forx: 5x=45
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Skill 20.2 Solving one-step equations by using the inverse operations
of x and =+ (2).

m) Solve for x: % =10 n) Solve for x: % =7 0) Solve forx: 6x=72
X =

p) Solve for x: % =5 q) Solve for x: g =11 r) Solve forx: 7x =140
X =

X X X

s) Solve for x: > =7 t) Solve for x: m =12 u) Solve for x: 5 =6
X =

V) Solve forx: 2x =34 w) Solve for x: 5x =250 X) Solve forx: 7x=70

y) Solve forx: —=20 z) Solve forx: —=2 A) Solve forx: 4x =32
X =

B) Solve forx: 3x=30 C) Solve forx: 9x =54 D) Solve for x: 8x =48
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Skill 20.3 Solving two-step equations by using the inverse operations 2
of +, —, xand + (1).
e To isolate the variable (x) perform the inverse operations, in order, to both sides of the
equation.
Q. Solve for x: 5+2—;:1 A. 5+2_3x:]
2x ;
5-5+==1-5
3
2x ;
X =—4x3
y4
x —12 ,
2 _oh2
2 2
x=-6
a) Solveforx: 4x-1=11 b) Solve forx: 7+3x=22 ¢) Solveforx: 2x+7=-3
@Verse of — lis+ 1
dx-1+1 = 11+ 1 7—74+3x =22-7 =
Idx = 12 3x = =
@Verseofx4is+4 ?1&_&3 _ _
¥ AT 4% F
X = 3 X = X =
d) Solve forx: 5x-1=24 e) Solveforx: 15+ 10x=45 f) Solveforx: 3x+12=3
X = X = X =
X X . Sx
g) Solve for x: 2 +3=5 h) Solve for x: 5 +3=1 i) Solve for x: BN 3=-1
243-3=5-3 ~ _
..... G e
X = X = X =
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Skill 20.3 Solving two-step equations by using the inverse operations

of +, -, xand + (2).

j) Solveforx: 2x-8=14

m) Solve forx: 2x+7=-3

p) Solve forx: 6x-5=0

k) Solve forx: 12 +4x=20

n) Solveforx: 6+5x=1

q) Solve forx: 5+8x=1

t) Solve for x: §+6=1

I) Solveforx: 3x-6=9

0) Solve forx: 2x+3=11

3
r) Solve for x: 7x+4:1

u) Solve forx: 3- % =6
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Skill 20.4 Solving equations by first expanding the brackets (1).

e Expand the brackets.

e To isolate the variable (x) perform the inverse operations, in order, to both sides of the

equation.

Q. Solve forx: 6(2 -x)=-18

A.  602-x) =-18
12-6x=-18

-6x = =30

—6x_ =30
-6 -6
x=35

Expand the ()
12-712-6x=-18-12 Inverse of + 12 is — 1
Inverse of X -6 is + -6

a) Solve forx: 3(x-2)=12

3x-6 = 12

‘a2t
o - =2

13 51

X = 4

d) Solve forx: 5(1 +x)=20

g) Solve forx: 4(x-5)=8

b) Solve forx: 32 +x)=21

e) Solve forx: 7(2+x)=35

h) Solve forx: 2(9-x)=8

c) Solveforx: 2(x-3)=14

f)

i)

Solve forx: 4(x-3)=4

Solve forx: 3(2x-3)=15
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Skill 20.4 Solving equations by first expanding the brackets (2).

)]

Solve forx: 2(x - 6)=10

m) Solve forx: 8(2 +x) =88

p) Solve forx: 5(x+7)=45

s) Solve forx: 2(8 —x)=12

k) Solve forx: 6(3-x)=18

n) Solve forx: 7(x-1)=21

q) Solve forx: 9(3+x) =36

t)

Solve for x: 4(x+ 3) =20

Solve for x: 3(x+ 8) =30

0) Solve forx: 4(5-x)=16

Solve forx: 3(x - 5)=24

u) Solve forx: 5(7 +x) =35
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Skill 20.5 Solving equations with variables in more than one place (1). B

e If necessary, expand the brackets. (see skill 20.4, page 209)
e Combine all variables on one side of the equation by using inverse operations.
e To isolate the variable (x) perform the inverse operations, in order, to both sides of the

equation.

Q. Solve forx: x=3x+12

x= 3412

x—-3x=3x-3x+12
“2x=12
2x_12

Inverse of X =2 is + -2
-2 =2

x=-6

a) Solve forx: 6 —3x=3x

b) Solve forx: 6x+4=8x

-3x—-3x = 3x-3x-6 =
x4
= e o s =
1—5 761 Inverse of X —6 is 6
X = X =

d) Solve forx: 6x -4 =>5x

g) Solve forx: 5x=2x-6

e) Solve forx: 15-3x=2x

h) Solve forx: 3x=21-4x

c¢) Solve forx: 25-4x=x

Solve for x;: 7x -24 =4x

Solve forx: & =3x-15
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Skill 20.5 Solving equations with variables in more than one place (2). B

j)  Solve for x: k) Solve for x:

4x +2(3x - 4)=22

2x+3(4x -3)=19

Combine the variables

Ix+6x-8 = 2

m) Solve for x:
3x+52-3x)=10

p) Solve for x:
S5(x-4)=3x

s) Solve for x:
2(4x - 10)=3(x + 5)

n) Solve for x:
x+43-2x)=5

q) Solve for x:
6(x —7)=-x

t) Solve for x:
32x+4)=4(2x-1)

1) Solve for x:
2(x-3)-3x=-12

0) Solve for x:
Sx+2(x-8)=5

r) Solve for x:
3(x - 8)=5x

u) Solve for x:
5(2x - 6)=2(3x + 1)
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Skill 20.6 Solving equations involving algebraic fractions (1). B
e Use inverse operations rules to isolate any algebraic fractions.
e Rewrite all expressions as fractions if necessary.
e Cross multiply. (see skill 10.11, page 109)
e Combine all variables on one side of the equation by using inverse operations.
(see skill 20.5, page 211)
e To isolate the variable (x) perform the inverse operations, in order, to both sides of the
equation.
Q. Solve for x: §:x+4 A. X x+4
Ingx+d
3 1
x=3(x+4)
x=3x+12
XxX—-3x=3x-3x+12 Combine x’%: =3x
-2x=12
-2x 12 :
x_ 12
-2 =2
x=-6
18 6 3
a) Solve forx: = —10=—x b) Solve forx: —=2 c) Solve forx: —=—
QSOIate the fraction 4 X X 0
2 _10+10=—x+10 - -
4 .....................................................................
Sx =40 i
X =
10 12 4 2
d) Solve forx: —=5 e) Solve forx: —=3 f) Solveforx: —=-—
X X x 7
X = X = X =
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Skill 20.6 Solving equations involving algebraic fractions (2). 2
20-2 3x-2 Sx—1
g) Solve for x: o2 h) Solve for x: AR i) Solve for x: =3
X = X = X =
. 2 2 2
j)  Solve for x: ?x =x-3 k) Solve forx: 8—x= ?x I) Solve for x: ?x +10=4x
X = X = X =
-2 +6 +4 10— +3 -2
m) Solve for x: o2 n) Solve for x: AR al 0) Solve for x: AR At
4 5 3 4 3 5
X = X = X =

page 214 © Maths Mate Mauve,/Lime Skill Builder 20




Skill 20.7 Solving inequations (1). 1

e Manipulate the inequation in the same way as you would an equation.
EXCEPT:
e When both sides are multiplied or divided by a negative number, reverse the inequality signs.

< becomes > and < becomes 2.

Q. Solve the inequation: A. 4x-7<5
4x-T7<5 7T <547
Ax _j2°
A
x<3
a) Solve the inequation: b) Solve the inequation: ¢) Solve the inequation:
20 >5(7 - 2x) - 35 3x-8<7 2x+6<10
20> 35-10x - 35 < <
20- 20+ 10x 2 —Jx +19x - 20 < <
10x =2 =20 < <
105 20 . .
...................... 0 .10 .. e
X=>-2 X <
d) Solve the inequation: e) Solve the inequation: f)  Solve the inequation:
2x-9<7 S5x-1>12 3x+8<2
< > <
g) Solve the inequation: h) Solve the inequation: i)  Solve the inequation:
4326 Z_2<9 Z_2>5
4 3 6
> < >
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Skill 20.7 Solving inequations (2).

j)  Solve the inequation:
12 -x>2(x+3)

12-x > 2x+6

k) Solve the inequation:
5(x+7)> 10

reverse inequality sign

_/356 -6
55 x<2

m) Solve the inequation:
6(3 - 2x) > -6

s) Solve the inequation:

5(x—2)>3

n) Solve the inequation:
53x-1)-12>13

q) Solve the inequation:

A+
4

t) Solve the inequation:

3(x+6)<1

I)  Solve the inequation:
4<2(3-2x)-10

0) Solve the inequation:
29 <4(3 - 4x) - 15

r) Solve the inequation:

4
—x—x >—1
3

u) Solve the inequation:

4
X vs27
7
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Skill 20.8 Solving quadratic equations (1).

e Make either factor equal zero. Use the zero multiplication property.
ax0=0 and Oxa=0
Hint: A quadratic equation can have 2 solutions, 1 solution or no solution.

Q. Solve for x: A, x-8)(x+9=0 Check:
(x=-8)(x+9)=0 ff cither (x — 8) = 0 X-8+8=0+8 Ifx=8
or (x+9)=0 r=38 8-8)(E+9)=0
( S)t(hen 90 OR 0x 17 =20is true
Xx-8)(x+9)= _
X+9-9=0-9 ffx=-9
=9 (~9-8)(-9+9) =0
8, -9 -17x0=01is true
a) Solve forx: b) Solve for x:
(x'6)(x'5): G+ NE=2=0
Ifx — 6=0, then Ifx - 5=0, then If x+7=0, then Ifx —2=0, then
X-6+6=0+6 xX=-5+5=0+5
xX=06 x=95 6,5
¢) Solve for x: d) Solve for x:
x-2)x+9)=0 x+3)x+4)=0
e) Solve for x: f)  Solve for x:
x-dHx+7)=0 x+D(x+9)=0
g) Solve for x: h) Solve for x:
x(x-8)=0 x(x+3)=0
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Skill 20.8 Solving quadratic equations (2).

i) Solve for x:
x(x-4)=0

k) Solve for x:
(x+2)(x-10)=0

m) Solve for x:
x=-5)x+3)=0

0) Solve for x:
x+4)x-1)=0

q) Solve for x:
x=7x+6)=0

J)  Solve for x:
x(x+11)=0

1) Solve for x:
x-6)(x-4)=0

n) Solve for x:
x+7)(x+8)=0

p) Solve for x:
x=-9x-3)=0

r) Solve for x:
x+5)x+2)=0
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Skill 20.9 Solving simultaneous equations (1).

EITHER

e Find the value of one of the variables in relation to the other.

e Substitute this value of the variable into the other equation.

e Solve for one variable.

e  Substitute the result into either equation to find the second variable.

OR

e Add or subtract the equations together to eliminate one of the variables.

Q. Solve the simultaneous equations: A. 2x+3y=3 (1)
2x+3y=3 x+3y=6 (2
x+3y:6 =3 subtracting (1) - (2)
-3+3y=6 Substitute x = -3 into (2))
-3+34+3y=6+3
3y=9
3y_ 9
3 3
y=3
(_33 3)
a) Solve the simultaneous equations: b) Solve the simultaneous equations:

y=3x-9 x+y=>5 Substitute y = x + 1
x=4 y=x+1 into (1)

y=12-9
Y 43) |
c) Solve the simultaneous equations: d) Solve the simultaneous equations:
y=2x+1 4=2x+y
y=3x-2 x=5=y
e) Solve the simultaneous equations: f)  Solve the simultaneous equations:
x+y=1 x-y=2
x-y=3 3x+y=14
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Skill 20.9 Solving simultaneous equations (2).

g) Solve the simultaneous equations:

x=-3
y=2x+1

i)  Solve the simultaneous equations:

x+y=5
2x-y=10

k) Solve the simultaneous equations:

y=-x+2
y=2x-4

m) Solve the simultaneous equations:

x+y=38
4 -y=17

h) Solve the simultaneous equations:

y=-x
y=2x-6

j)  Solve the simultaneous equations:
x-y=2
2x+3y=9

I) Solve the simultaneous equations:
y=x-4
3y=x-6

n) Solve the simultaneous equations:
x-y=4
x+3y=12
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Skill 20.10 Solving quadratic equations by factorising (1).

e Factorise the expression. (see skills 19.4, page 196 and 19.7, page 199)
e Make either factor equal zero. Use the zero multiplication property.
ax0=0 and O0xa=0

Q. Solve for x: A. X>’+7x=0

X’ +7x=0 x(x+7)=0 If either
x=0 x=0
OR th(;rn(i;:;x =0 0
x+7-7=0-7
x=-7
0,-7

a) Solve for x:

b) Solve for x:

If either

x*-16=0 (x+4)=0 x*-4=0
or(x-4)=0
then x* - 16=0
+4)(x-4)=0 -
sox=—-4orx=4
4, 4
¢) Solve for x: d) Solve for x:
x*-2x=0 x*=3x=0
e) Solve for x: f)  Solve for x:
X +4x=0 x*+5x=0
g) Solve for x: h) Solve for x:
X2-64=0 x2-144=0
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Skill 20.10 Solving quadratic equations by factorising (2).

i) Solve for x: J)  Solve for x:
x*-25=0 x*—6x=0
k) Solve for x: 1) Solve for x:
x*=11lx=0 x*=81=0
m) Solve for x: n) Solve for x:
x*=100=0 x*+7x=0
0) Solve for x: p) Solve for x:
x*=36=0 X +9x=0
q) Solve for x: r) Solve for x:
x?=15x=0 x*-121=0
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21. [Coordinate Geometry]

Skill 21.1

e Substitute the variable x with the given values.
e Calculate the value of y.
e Use the order of operations rules:

Completing a table of values for a linear rule.

Multiply ( x ) and/or divide ( + ) from left to right.
Add ( +) and/or subtract ( - ) from left to right.

e Use the sign rules. (see skill 9.1, page 93)

A, y=-dx+2 —<=Cx=4x)

Q. Complete this table of values for the linear

rule y =-4x +2 y=-4xx+2 Substitutex=0
¥ y=—dy+2 ¥ (x,) y==4x0+2 M(;Jltlply—4by0
1 | p=dx(-1)+2 6 (-1.6) y=0+2 Add 0to 2
0 y=2
1 = x | y=-A+2 |y | ()
-1 |y=-4x(-1)+2 6 (-1,6)
y=—4x0+2 2 | (0,2
1 y=—4x1+2 -2 |(1,-2)
a) Complete this table of values for the linear b) Complete this table of values for the linear
ruley=x-1 rule y = 6x
X y=x-1 y | &, X y=6x y | &,p
-2 |y=-2-1 -3 | (-2,-3) -2 | y=6%(=-2) -12 | (-2,-12)
-1 |y=-1-1 -2 |(-1,-2) -1
0 |y=0-1 -1 0
1 1
2 2
c) Complete this table of values for the linear d) Complete this table of values for the linear
ruley=x+7 ruley=x-4
X y=x+7 y | &, X y=x-4 y | &,
=7 |y==-T+17 0 (-7,0) -4 |y=-4-4 -8 | (-4,-98)
-2 -2
0 0
2 2
7 4
e) Complete this table of values for the linear f) Complete this table of values for the linear
ruley=-x-3 rule y=-5x+1
X | y=—x-3 y | &, x | y=-5x+1 y | &.»
-3 |y=-(-3)-3 0 (-3,0) -2 |y=-5x(=2)+1| 11 (-2,11)
-1 -1
0 0
1 1
3 2
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Skill 21.2 Graphing lines of equations x = constant and y = constant
on a Cartesian plane (e.g. x=1, y=2).

e Complete the table of values for the equation. (see skill 21.1, page 223)
e Plot each point on the Cartesian plane.
e Draw the line that joins these points.
e Label the line with the rule.
Hints: The lines of equation x = constant are vertical lines.
The lines of equation y = constant are horizontal lines.
Q. Graph the line of equation y = 4 by first A. [ x [ 2T T o0l 17 2
completing this table of values. y | 4| 4| 4| 4| 4 ]|y=4no
[Label the line with the rule.] ())|(-2414)(0.4)(1,4)(2.4) matter the
X ) 1 0 5 value of x.
Y 4 ~ Plot the
@y | 9 [C.OlC. ) (. ) ~ points.
' Join the
,,,,,,,,,,,,,,,,,, I - points with
- » aline.
-4 -3 2 -1 1[0 2 3 4X
—11 Label the
i line with the
ooy ruley=4
a) Graph the line of equation x = -2 by first b) Graph the line of equation y = -2 by first
completing this table of values. completing this table of values.
[Label the line with the rule.] [Label the line with the rule.]
-2 X -2 -1 0 1 2
2 ¥ -2
(_23 2) (ny) (_2 _2) ( > ) ( ° ) s ) ( > )
. \Y
e e
R EERE TR | R
42 ,,,,,,,,,,,,,,,,
e R
:=-4-j3-‘2-1101 2 3 4)?
SRR N B A N
S A Y
¢) Graph the line of equation y = -3 by first d) Graph the line of equation x = 3 by first
completing this table of values. completing this table of values.
[Label the line with the rule.] [Label the line with the rule.]
x -2 -1 0 2 X 3
y 3 y -2 -1 0 1 2
R TNy T TNy
e 3 T S e e AL e
e | B R e | R
S RRnl & EEEEEEREETI RS e
~ 3-2-1 101 2 3 45( ‘ 777777777 o . ‘
”””””””” e T4 321 o1 o2 34X
R ERREEEEE RS 2 SRR AR R e
J_3 J_Z ,,,,,,,,,,,,,,,,
Y Y
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Skill 21.3 Graphing lines of equation y = mx + ¢ on a Cartesian plane EF
(e.9.- y=3x+2)(1).

e Complete the table of values for the equation. (see skill 21.1, page 223)

e Plot each point on the Cartesian plane.

e Draw the line that joins these points.

e Label the line with the rule.

Q. Graph the line of equation y = -2x — 1 by first ~ A. y=—2x—]=—2><x—]
completing this table of values. x=-lsy=-2x-1-1=1 = (-1,1)
[Label the line with the rule.] x=0 :>y:_2><0_1 —_] :>(0’_])

X -2 -1 0 1 2 x=1 :;y:—ZX]—]:—j) :>(];_3)
DA X=2 sy=-2x2-1=-5  =(2-5
(X,y) (_293) ( s ) ( ’ ) ( 5 ) ( B )

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, ‘ x |2 -1] 0| 1] 2 | Complete

HERRR SRR V5 1 -1 =3 -5 thetableof

N S S IS S N @231 D(0-DI-3)2-5] Values.

» | . - Plot the

Ao 234X ~ points.

,,,,,,,,,,,,,,, _2 :

SRS T SO U U IS IO B - Jointhe

ffffffffffffffff SRR 4 X points with

aline.

O :

A\

’’’’’’’’’’’’’’’’’’’’’’’’’’ Label the
line with
the rule

Cy=-2x-1

a) Graph the line of equation y = —x by first b) Graph the line of equation y = x — 4 by first
completing this table of values. completing this table of values.

[Label the line with the rule.] [Label the line with the rule.]

x=1 =y=1-4=-3 = (1,-3)
x=2 =y= =
x=3 =y= =
x=4 =>y= =
X 0 1 2 3 4
y -4
(x;y) (05_4) ( El ) ( s ) ( s ) ( s )
SNy
———————— 2
———————— 1
3:—4—‘3 —2—110 1 2 3 4)?
,,,,,,,, _2
*************** 3_37”””””””””
rf—w—w‘—wlw—r—4I—~: fffffffffffffff
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Skill 21.3 Graphing lines of equation y = mx + ¢ on a Cartesian plane EEI

c)

(e.g. y=3x+2)(2).

Graph the line of equation y = 2x by first

completing this table of values.
[Label the line with the rule.]

xX=-I=>y=2x-1=-2 = (-1,-2)
x=0 =>y= =
x=1 =>y= =
x=2 =>y= =

X -2 -1 0 1 2

y -4
"""""""""""" Ay oo
N I
——————————————— N —_——_—
42 ,,,,,,,,,,,,,,,,
S L A
1 5 —‘2-110 1 2 3 4)?
J_2 ,,,,,,,,,,,,
ffffffffffffffff _3
e RERLEEE R

A

Graph the line of equation y = 3x — 2 by first

completing this table of values.
[Label the line with the rule.]

x=-1 3 y=3x-1-2=-5 = (-1-5)

=0 =Sy =
= Y= =
X= DY =
X -2 -1 0 1 2
y -8

d) Graph the line of equation y = —x + 5 by first

f)

completing this table of values.
[Label the line with the rule.]

x=-l=y=-(-1)+5=6 = (-16)

x=0 =>y= =
x=1 =>y= =
x=2 =Sy= =
X -2 -1 0 1 2
y 7
o iy
R U T N 4 N U S
6 ,,,,,,,,,,,,,,, [
45 ,,,,,,,,,,,,,,,, ,,,,,
bt e
A b3 de s
S ol
J ,,,,,,,,, | R S ,,,,,
T4 32101 23 4X
Y

Graph the line of equation y = —2x — 3 by first

completing this table of values.
[Label the line with the rule.]

X S Y e =

X0 = Y e =

X D Y e =

X D Y e =
X -2 -1 0 1 2
y 1
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Skill 21.4 Completing the missing coordinate of a point on a given line (1).

e Substitute the given value for x and solve the equation for y. (see skill 21.1, page 223)
OR
e Substitute the given value for y into the rule and solve the equation for x.
(see skill 20.9, page 219)
e Complete the missing coordinate.
e Plot the points on the graph.
Q. Complete the missing coordinates given that A. y=2x+1=2xx+1
A and B lie on the line defined by the rule x=0 = y=2x0+1 Substitute x=0
y=2x+ 1. Plot the points and draw the line. y=1 into the rule.
AQ.| B |9 = 40D
y=5 =25=2xx+1 Substitutey =5
””””””””” R NN S-1=2x+1-1 into the rule.
5 ”””””” 2x =4
O R ‘L,4 ,,,,,,,,,,,,,,, [
gl Do Solve for x.
e R .
R R o e N
- L RN Plot the
-4 -3-2-1 101 2 3 4 :
AR EEE B AR o X 1o B points A
———————————————— O T ERRI ERT RS {8/ .. andB.
e Y AR L Draw the
77777777777777 . lineby
. joining A
01 2 3 4X andB.
a) Complete the missing coordinates given that b) Complete the missing coordinates given that

M, N and P lie on the line defined by the rule
y =-x+ 3. Plot the points and draw the line.

,,,,,,,,,,,,,,,,

2
M( 3 aO)a N(_la )a P(l’ ) D( ,2), E(la )a F(ga )
y=0=-x+3=0=>-x+3-3=0-3 y=2=
________________ > x=-3=x=3 =M30 e e
x——]:>y: —1 x:]:;y: =
x=1 =>y= = X= % >y= =
e v
——————————————— 4 R RRGARREECTLEY: EEEEL EEN CUN PRE
T A R
42 2 ,,,,,,,,,,,,,,,,
R R 1 AR |
- - 01 2 3 4 X

,,,,,,,,,,,,,,,,,

D, E and F lie on the line defined by the rule
y=3x — 4. Plot the points and draw the line.

,,,,,,,,,,,,,,,,
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Skill 21.4 Completing the missing coordinate of a point on a given line (2). 2

c) Complete the missing coordinates given that d) Complete the missing coordinates given that
B, C and D lie on the line defined by the rule S, T and U lie on the line defined by the rule
y=4x - 5. Plot the points and draw the line. y=x+ 6. Plot the points and draw the line.
B(O’ )7 C( :3)7 D( 71) S( 32)7 T(_za )’ U(_la )
,,,,,,,,,,,,,,,,,,,,, T R Rt
e RS AReT LR e . ARt e S
fffffffffffffff N RER N RN
L42 L#Z ,,,,,,,,,,,,,,,,,,,,,

B0 O ) O S0 T Y O
3=-4-?3-2-1101 23%1,? 3=—4—?3—2-1101 234?1)?
J_z ,,,,,,,,,,,,,,,, J_z ,,,,,,,,,,,,,,,, L
ffffffffffffffff _3 _3
——————————————— Al Al
oY o Y

e) Complete the missing coordinates given that f) Complete the missing coordinates given that

G, H and I lie on the line defined by the rule
y= ix + 2. Plot the points and draw the line.

A, B and C lie on the line defined by the rule
y=2- % . Plot the points and draw the line.

3

G(Ov )7 H(_4v )9 I( 33) A( s 5)9 B(zo )a C(_la )
,,,,,,,,,,,,,,,,,,,,, fyrT T T
e e i Rt e e o e
——————————————— I R N
42 42 ,,,,,,,,,,,,,,,,,,,,,
SRR EEEE TR | SRR EEEEEERLE )
3:-4-‘3—2-1101234);( ‘:—4-‘3-2-1101 2 34X
_2 ,,,,,,,,,,,,,,,, _2 ,,,,,,,,,,,,,,,, o
ffffffffffffffff _3 _3
——————————————— REt AR SEEEE S SRRt EETL "5 EE SUPE ERTL ERR P

Y oL ‘””V 7777777777777777777
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Skill 21.5 Deciding if a point is on a line of a given rule.

e Substitute the values of the coordinates x and y of the point into the given rule.

e Simplify both sides of the equation.

e Check if the statement is true, which means that the point of coordinates (x,y) lies on the

line defined by the given rule.

Q. Which line does the point (1,-2) liec on?
A) y=x
B) y=2x-3
C)y=6x-8

Substitute
x=1and
y=-2
into each
rule.

A. 4)y=x = -2=1 (false)
By=2x-3 = -2=2x1-3
= -2=-1 (false)
Cy=6x-8 = -2=6x1-8
= =2=-2(true)
The answer is C.

a) Which of these points lies on the line defined
by the rule y = 4x + 3?
A(-3,0)
B(2,2)
C(-1,-1)

4) x=-3,y=0 =0=4%x-3+3

¢) Which line does the point (2,-1) lie on?
A)y=x+1
B) y=5-3x
C)y=2x

b) Which of these points lies on the line defined
by the rule y = -2x + 5?
AG3,-3)
B(-1,7)
C(0,-2)

d) Which line does the point (-1,1) lie on?
A) y=-3x
B) y=7-4x
C)y=5x+6
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Skill 21.6 Finding the x-intercept and the y-intercept of a linear graph (1). 2
e To find the x-intercept, substitute y = 0 into the rule.
e Solve for x.
e To find the y-intercept, substitute x = 0 into the rule.
e Solve for y.
Q. Find the x-intercept and the y-intercept of the A. x-intercept = y=10
line defined by the equation 2x — 5y = 10. =2x-0=10
2x+2=10=+2
x=5

x-intercept is (5,0)
y-intercept = x = ()
=0-5y=10
=Sy +-5=10+-5
y==2

y-intercept is (0,—2)

a) Find the x-intercept of the line defined by the b) Find the x-intercept of the line defined by the
equation y =-3x+6 equation y = 2x + 8

c) Find the y-intercept of the line defined by the d) Find the y-intercept of the line defined by the

equation y = 7x - 3 equation y = -5x + 4
x=0=>y=0-3 x=0=
= y = -3 = y-intercept is = = y-intercept is

e) Find the x-intercept of the line defined by the f) Find the y-intercept of the line defined by the
equation 3x — 2y =-12 equation 4y —x =16
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Skill 21.6 Finding the x-intercept and the y-intercept of a linear graph (2). 1

g) Find the x-intercept of the line defined by the
equation y = -2x + 10

i)  Find the y-intercept of the line defined by the
equation y = 6x — 8

k) Find the y-intercept of the line defined by the
equation y =—-4x + 5

m) Find the x-intercept of the line defined by the
equation 4x — y =8

h) Find the y-intercept of the line defined by the
equationy =3x -9

j)  Find the x-intercept of the line defined by the
equation y = -5x + 1

I) Find the y-intercept of the line defined by the
equation y =3x - 2

n) Find the x-intercept of the line defined by the
equation 2y —x =7
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Skill 21.7 Sketching a linear graph by finding the x-intercept and the

y-intercept (1).

e Find the x-intercept and the y-intercept. (see skill 21.6, page 230)

e Mark each intercept point on the Cartesian plane.

e Draw the line that joins these points.

e Label the line with the rule.

Q. Sketch the line of equation y = 2x — 2 by A. x-intercept = y=0= 2x-2=10

marking the x-intercept and the y-intercept.

[Label the graph with the rule.]

\Y
4
3
2
1
T4 321 01 2 3 4X
-1
2
-3
-4

y-intercept = x=0= y=2X0-2

x-2+2=0+2
x+2=2+2
x=1
= x-intercept is (1,0)

= y=-2
= y-intercept is (0,—2)

\Y Mark the
4 intercept
3 points.

2
| Join the

points with

3 4 X aline.

Label the
line with
the rule

y=2x-2

a) Sketch the line of equation y = 6x + 3 by

marking the x-intercept and the y-intercept.

[Label the graph with the rule.]

y=0 =>6X+3=0:>6x=—3:>x:—21

1

= x-intercept is (— 50)

b) Sketch the line of equation y = -3x + 4 by

marking the x-intercept and the y-intercept.
[Label the graph with the rule.]

kv

01 2 3 4
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SKill 21.7 Sketching a linear graph by finding the x-intercept and the

c)

y-intercept (2).

Sketch the line of equation y = —x - 5 by d)

marking the x-intercept and the y-intercept.
[Label the graph with the rule.]

Sketch the line of equation y = —4x — 2 by f)

marking the x-intercept and the y-intercept.
[Label the graph with the rule.]

<t

43 2-1 o1 2 3 4

Sketch the line of equation y = 9x — 3 by

marking the x-intercept and the y-intercept.
[Label the graph with the rule.]

AY
4
3
2
1
:—4—3—2—1101 2 3 45(
-2
-3
-4
Y

Sketch the line of equation y = -2x + 4 by

marking the x-intercept and the y-intercept.
[Label the graph with the rule.]

AY
4
3
2
1
:—4—3—2—1101 2 3 43{
)
-3
4
Y
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Skill 21.8 Finding the gradient of a line by using the rise/run formula (1). B

e Choose two convenient points on the graph and draw a right-angled triangle using the line of

the graph as the hypotenuse.

e Measure the vertical rise of the graph (the vertical side of the triangle):
- positive value if the graph rises from left to right
- negative value if the graph drops from left to right
e Measure the horizontal run of the graph (the horizontal side of the triangle):

- always a positive value.

Hints: The gradient gives an indication of how steep a line is.
The gradient is positive if the graph rises from left to right.
The gradient is negative if the graph falls from left to right.

ffffff

vertical rise
horizontal run

Gradient =

ffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffff

Q. Find the gradient of the line passing through
the points (1,-1) and (4,5).

Draw a right-
angled triangle.

Measure the rise
and run.

rise =6

run =3 ) 5

gradient = e _2-2
run 3

a) Find the gradient of the line passing through
the points (-1,4) and (1,-4).

Find the gradient of the line passing through
the points (-3,-2) and (3,0).

rise = =8
run =2
. rise 8
gradient = — -5 =
,,,,,,,,,,,,,,,, \“Y
,,,,,,,,,,,,,,, ,4,,,,,,,,,,,,,,,,,,,,
,,,,,,,,,,,,,,, 3,,,,,,,,,,,,,,,,,,,\
f”ﬂmj;’r}s!;(_é; ””””””””””””
4 -3 2 1 1 2 3 4X
LoDt T L :
A T § 5 I N S
fffffffffffffffff e S
”””””””” ‘?u“AE(z)
/
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Skill 21.8 Finding the gradient of a line by using the rise/run formula (2). B

¢) Find the gradient of the line passing through
the points (-2,2) and (1,0).

e) Graph the line passing through the points
(-1,1) and (3,2). What is the gradient of the

line?

fffffffffffffffffffff

ffffffffffffffffffff

————————————————————

g) Graph the line passing through the points
(-1,-2) and (4,4). What is the gradient of the

line?

rise = run =
,,,,,,,,,,,,,,,,,,,,, oo
,,,,,,,,,,,,,,, 3,,4 B I B |
3 ,,,,,,,,,,,,,,,,,,,,
42 ,,,,,,,,,,,,,,,,,,,,,
,,,,,,,,,,,,,,,,,, T

————————————————————

d) Find the gradient of the line passing through
the points (-1,1) and (3,3).

f)  Graph the line passing through the points
(-2,4) and (2,-2). What is the gradient of the

line?
rise = run =
gradient = = =
R ST R
fffffffffffffff AL
,,,,,,,,,,,,,,, 3
L2 ,,,,,,,,,,,,,,,,,,,,,
ffffffffffffff R SR REE SR
T4 32001 2 3 4X
,,,,,,,,,,,,,,,, _1,,,,,,,,:,,,,,,,,,,,
_2 ,,,,,,,,,,,,
7777777777777777 e A
T
Y

h) Graph the line passing through the points
(-4,3) and (2,-4). What is the gradient of the

line?

fffffffffffffffffff
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Skill 21.9 Finding the coordinates of the midpoint of an interval. B
e Identify (x,,y,) and (x,,y,) as the coordinates of the given points.
e  Write the formula for the midpoint of an interval.
X+ X, Y +Y
M = ( 1T % N 2)
2 2
e Substitute the values of x,, x,, y, and y, into the formula.
+ +
Q. UseM= (xl AL e y2) to find the A. (x,0)=(6-4) = x,=6andy, =4
coordinates of the midpoint M of the interval (,0,)=(28) = x,=2andy,=8
joining the points (6,-4) and (2,8). xntx, _6+2_8 _
2 2 2
»ty, -4+8 1_2
2 2 2
The coordinates of the midpoint M are (4,2)
X +x + X +x +
a) UseMz( 12 Z,ylzyz)toﬁndthe b) UseM:( 12 2,y12y2)toﬁndthe
coordinates of the midpoint M of the interval coordinates of the midpoint M of the interval
joining the points (-5,-4) and (1,-3). joining the points (3,7) and (-2,3).
A B S S AR B SR - S
X tx, B B 3
7 = = = =
+
yl y2 — — = = = =
....... A
X +Xx + + +
c) UseM:( 12 z,ylzyz)toﬁndthe d) UseMz(x12x2,ylzyz)toﬁndthe
coordinates of the midpoint M of the interval coordinates of the midpoint M of the interval
joining the points (5,0) and (7,9). joining the points (1,-3) and (-4,6).
R0 D s S S RO B s S S
= = = = = ey
X, + + + +
e) UseM:( lzxz,ylzyz)toﬁndthe f) UseMz(xlzxz,ylzyz)toﬁndthe

coordinates of the midpoint M of the interval
joining the points (-2,-5) and (-1,0).

I BRI S
= = =

coordinates of the midpoint M of the interval
joining the points (0,6) and (-2,-4).

I R 4 . S & S
= = ey
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SKill 21.10 Rewriting a linear equation in the gradient-intercept form. B

e Use the inverse operations of addition, subtraction, multiplication and/or division to

rearrange the terms in the rule:

- yon the left hand side of the equal sign without coefficient

- x on the right hand side of the equal sign.

Hint: The general form of a linear function (rule) is y =mx + ¢
The coefficient of x is the gradient of the graph (m).
The number that is not attached to either x or y is the y-intercept (c).

Q. Write the equation —x + 2y = -3 in the
gradient-intercept form y = mx + ¢, where
m represents the gradient and ¢ the y-intercept.

A. -x+2y=-3
-X+x+2y=-3+x
2y=x-3
2y x-3
2 2

y:

N | w

x_

N |~

a) Write the equation 5 — y = 4x in the
gradient-intercept form y = mx + ¢, where
m represents the gradient and ¢ the y-intercept.

S5-y-5=4x-5= —y=4x-95

€) Write the equation 3x + 2y =1 in the
gradient-intercept form y = mx + ¢, where
m represents the gradient and ¢ the y-intercept.

e) Write the equation —2x — y = 6 in the
gradient-intercept form y = mx + ¢, where
m represents the gradient and ¢ the y-intercept.

b) Write the equation x — 5y =5 in the
gradient-intercept form y = mx + ¢, where
m represents the gradient and ¢ the y-intercept.

d) Write the equation 4x — 2y = 3 in the
gradient-intercept form y = mx + ¢, where
m represents the gradient and ¢ the y-intercept.

f)  Write the equation 3x + 4y = 12 in the
gradient-intercept form y = mx + ¢, where
m represents the gradient and ¢ the y-intercept.
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Skill 21.11 Finding the gradient, the x-intercept and the y-intercept of an
equation written in the gradient-intercept form y=mx+ c (1).

e Write the equation given in the table in the gradient-intercept form y=mx+ ¢
(see skill 21.10, page 237)

e |dentify the gradient (m) of the linear function as the coefficient of x.
e |dentify the y-intercept of the linear function as the constant (c).
e Find the x-intercept of the function. (see skill 21.6, page 230)
e Fillin the table.
Q. Complete the following table: A. y=-2x-10
equation | gradient (m) | x-intercept | y-intercept (c) Y= A
~ y=mx+c = m=-2 (gradient)
y=-2x-10 = c¢=-10 (y-intercept)
y-intercept is (0,—10)
x-intercept = y =10
=-2x-10=0
2x=10+10=0+10
-2x =10
2 40°
-Z =74
x=-5
x-intercept is (—-5,0)
equation | gradient (m) | x-intercept | y-intercept (¢)
y=-2-100 -2 | (=500 | (0,-10)
a) Complete the following table: b) Complete the following table:
equation | gradient (m) | x-intercept | y-intercept (c) equation | gradient (m) | x-intercept | y-intercept (¢)
y=2x-6 2 (3,0) (0,-6) y=-x+5
y=2x-6 y=-x+9J
y:mx+c:>m:2 y:mx+c:>m=
= ¢ = -0 = y-intercept is (0,-6) =c= = y-intercept is
y=0= 2x-6=0 y=0=
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SKill 21.11 Finding the gradient, the x-intercept and the y-intercept of an
equation written in the gradient-intercept form y = mx + c (2).

c) Complete the following table: d) Complete the following table:
equation | gradient (m) | x-intercept | y-intercept (c) equation | gradient () | x-intercept | y-intercept (c)
1 2
y=3x- 2 y=3x +4
1 2
y=-x-2 y=5x+ 4
y=mx+c=m= y=mx+c=m=
=c= = y-intercept is = c= = y-intercept is
y=0= y=0=
= x-intercept is = Xx-intercept is
e) Complete the following table: f) Complete the following table:
equation | gradient (m) | x-intercept | y-intercept (c) equation | gradient (m) | x-intercept | y-intercept (c)
y=5x+3 y=—2x+1
y=5x+3 y==2x+1
y=mx+c=m= y=mx+c=>m=
= c= = y-intercept is = c= = y-intercept is
y=0= y=0=
= X-intercept is = Xx-intercept is
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Skill 21.12 Finding the gradient of a line when two points are given.
. Ide_ntify (x,,¥,) and (x,,y,) as the coordinates of the given Gradlentm—r'se_yzyl

points. 3 T un X —x
e Write the formula for the gradient of a linear graph. 2 T
e  Substitute the values of x,, x,, y, and y, into the formula.
e Simplify and evaluate the value of m.
Q. Usem= % to find the gradient of the A. x,v)=(6-2) = x,=6andy,=-2

line passing through the points (6,-2) and (,,y,) =(-24) = x,=-2andy,=4

(-2.4). Y

X, — xj
_4=(=2)
-2-6
6 3
-8 4
— y2 — yl : . _ yz - y] . .
a) Usem= Ty o find the gradient of the line b) Usem = Ty o find the gradient of the line
2 1 2 1

passing through the points (-1,3) and (2,0). passing through the points (2,1) and (-2,-7).

X ==Ly =3%=2=0 . 0 B B s S S

.............. TN 27D 3 o
c) Usem= @ to find the gradient of the line d) Usem = yz+yl to find the gradient of the line

2 1 2 1
passing through the points (1,-1) and (3,3). passing through the points (3,-1) and (-1,-2).

e) Usem= % to find the gradient of the line f) Usem = % to find the gradient of the line
2 1 2 1

passing through the points (0,3) and (-6,0). passing through the points (-4,1) and (2,-1).

g) Usem= % to find the gradient of the line h) Usem = % to find the gradient of the line

2 1 x2 1
passing through the points (3,-1) and (1,2). passing through the points (-4,0) and (-1,5).
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Skill 21.13 Writing the equation of a line when two points are given (1).

Identify (x,,y,) and (x,,y,) as the coordinates of the given points.

Find the gradient of the line joining the two points. (see skill 21.12, page 240)

Write the equation y - y, = m(x - x,) of a straight line.
Substitute the values of y,, m and x, into the equation. y=yr=mlx-x) |
Simplify to rearrange the equaton:
- y on its own on the left hand side of the equal sign without coefficient

- x and the remaining number on the right hand side of the equal sign

_ _ _N N
Q. Usey -y, =m(x-x,) where m= ¥, =, to A (x,y,)=(-32) = x,==3andy,=2
write the equation of the line passing through (x,,v,)=(4,-1) = x,=4andy,=-1
the points (-3,2) and (4,-1). =)
"= X, =X
_—1-2
4—(-3)
_ 3
7
yEmen) o
y—2=—;><(x——3)
5\
-2=-=X(x+3)
g 7
- =- 3_)6 db — 2
yTe=Ty 7
y-2+2=- 37" -
3 N 5
y=—-—_XT_
7 7
_ _ T _ RIS
a) Usey-y, =m(x-x,) where m = T b) Usey-y, =m(x-x,) where m = T o
2 1 2 1
write the equation of the line passing through write the equation of the line passing through
the points (7,0) and (-1,8). the points (-4,5) and (-3,7).
R0 D s S S
m = = =
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Skill 21.13 Writing the equation of a line when two points are given (2).
c) Usey-y, =m(x - x,) where m = @ to d) Usey-y, =m(x - x,) where m = % to
1
write the equation of the line passing through write the equation of the line passing through
the points (1,5) and (3,11). the points (1,-3) and (-4,-2).
A R S R AR B S - R
m = = = m = = =
YIVEMETX) YIVEMEX)
................................................................. y : 4eeeeceesecetetettttettetateettcttatestacestsatestttettttstannan y :
e) Usey-y, =m(x - x,) where m = % to f) Usey -y, =m(x-x) where m = % to
2 1 2 1
write the equation of the line passing through write the equation of the line passing through
the points (4,-3) and (-4,5). the points (-6,2) and (-2,-2).
AR B S S AR B SR S
m = = = m = = =
................................................................. y : 4eeeeceeseceteteetttettetatettetttttestacsttesatestttettttattnnan y :
g) Usey -y, =m(x - x,) where m = % to h) Usey-y,=m(x-x,) where m = u to
2 1 2 1
write the equation of the line passing through write the equation of the line passing through
the points (3,0) and (-1,5). the points (2,-4) and (0,-1).
S S
Y= Y=
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Skill 21.14 Completing a table of values for a non-linear rule.

e  Substitute the variable x with the given values.

e Solve the equation for y.

e Use the order of operations rules. (see skill 16.1, page 131)

e Use the sign rules. (see skill 9.1, page 93)

e Complete the table of values for the non-linear function.

Q. Complete the table of values for the non-linear A. y=x?-3=xXx-3
rule y = x* - 3 (parabola). x=-lsy=-Ix-1-3=1-3 =y=-2

X ) -1 0 1 2 x=0 =y=0x0-3=0-3 =sy=-3
¥y 1 x=1 =y=1x1-3=1-3 >y=-2
x=2 =sy=2%x2-3=4-3 =>y=1
1 21 -11 01 1 2 | Complete
y 1 [ —21=31-211 the table of
values.

a) Complete the table of values for the non-linear b) Complete the table of values for the non-linear
rule y = 2x? (parabola). rule y = x* + 2 (parabola).
xX==-I=y=2X-IX-1=-2X-1 =y=2 x=-I=y=-IX-1+2=1+2 =y=3
x=0 =y=2Xx0x0=2x%x0 =y=0 x=0 =y= =
x=1 =y=2XxIx1=2x1 Sy=2 x=1 =y= =
x=2 =y=2Xx2x2=4%2 =y=34 x=2 =y= =

X -2 -1 0 1 2 X -2 -1 0 1 2
y 8 y 6
|28 1, ), IC, HC, ) @] (=2,6) 1, ), HC, HC ., )
c) Complete the table of values for the non-linear d) Complete the table of values for the non-linear

rule y = —% (hyperbola).

X o Y e =
X S Y = e =
e A =
X e =
X -2 -1 0 1 2
Y

rule y = 4" (exponential function).

x=-I=y=4" :>y=zl
x=0 =y= =
x=1 =y= =
x=2 =y= =
X -2 -1 0 1 2
1
Y 16
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SKkill 21.15 Sketching non-linear rules by completing a table of values. 3

e Complete the table of values for the equation. (see skill 21.14, page 243)

e Plot each point on the Cartesian plane.

e Draw the curved line that joins these points.

e Label the line with the rule.

Q. Sketch the non-linear rule y = x* — 3 (parabola) A. y=x>-3

by first completing this table of values. x=-2=y=(-2)*-3=1 =(-2,1)
2 3 x=-I=y=(-1)>-3=-2 = (-1,-2)

x=0 =y=0-3=-3 = (0,-3)
x=1 =sy=1*"-3=-2 = (1,-2)

-1 1] 0 1 2 3

2|3 -2 1 6
Complete
- the table of
- values.

- Plotthe
. points.

Join the

'~ points with
: a curved

- line.

. Label the

- line with

" the rule.

a) Sketch the non-linear rule y = 2x* (parabola) b) Sketch the non-linear rule y = x* - 2
by first completing this table of values. (parabola) by first completing this table of

x=-3 :>y=2(_3)2=]8 =>(—3,18) values.
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Cartesian plane (1).

SKill 21.16 Solving simultaneous equations by graphing their lines on a

Graph the equations by finding the x-intercept and the y-intercept on the same Cartesian

plane. (see skill 21.11, page 238)

Graph the equations by finding two convenient points that belong to each equation.
Mark the solution of the simultaneous equations as the intersection point of the two lines.

Solve the simultaneous equations 3x + 4y =-10 A.] x-intercept = y=0 = 3x = -10
and 5x — 2y = 18 by graphing their lines on the I3x+3=-10+3
Cartesian plane. P
777777777777777777777777 % = x-intercepfis (—1—30,0)
4“Y 77777777777 § y-intercept = x=0= 4y =-10
,,,,,,,,,,,,,,, Y g et =104
e Y= ) 5
. e | = y-intercept is (0,—5)
4 -3 22 Pt 2 3 4)? x-intercept = y=0= 5x=18
| | b S5x+5=18+5
,,,,,,,4,,,1,,,‘L_2 ,,,,,,,,,,,,,,,,,,,, _ 18
ffffffffffffffff e - ? 18
,,,,,,,,,,,,,,, gl = Xx-intercept is (?,0)
,,,,,,,,,,,,,,, Y y-intercept = x=0= -2y =18
~ =y -2=18+-2
c
o y=-9
u%_ = y-intercept is (0,-9)
-9 is too big, so choose a different point:
x=4 = 20-2y=18
2y+-2==-2+-2
y=1
= point (4,1)
Plot all the
points.
Sketch both
graphs by
joining the
respective
pairs of
points.
Mark the
intersection.

The lines intersect at the point (2,-4)
Solution is (2,—4)
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Skill 21.16 Solving simultaneous equations by graphing their lines on a

Cartesian plane (2).

a) Solve the simultaneous equations y =x — 1
and y = 2x — 3 by graphing their lines on the
Cartesian plane.

% y=0=x-1=0=x=1 =/(1,0)

c) Solve the simultaneous equations x + y =4
and 2x + y = 6 by graphing their lines on the
Cartesian plane.

P =
9 ................................................................................................................
=
S
on =
| RN
(@]
c =
D ettt ettt s e s s et r e e e e
)
o
>
S O
””””””””””” iYoo)
A % N
——————————————— T T
42 ,,,,,,,,,,,,,,,,
,,,,,,,,,,,,,,,, .
4 321 o1 2 3 4aX
——————————————— o A S
L,,,_,,J,,,A,,,:L_z, ,,,,,,,,,,,,,,,, [
ffffffffffffffff %_3,777ﬂ,77,777f7777777
fffffffffffffff T
LY

b)

1

Equation

Equation 2

d)

1

Equation

Equation 2

Solve the simultaneous equations y = 3x + 1
and x + 1 = 0 by graphing their lines on the
Cartesian plane.

y=0 =

x=0 =

=

=
——————————————— R L R TR e
——————————————— I ——_
42 ,,,,,,,,,,,,,,,,
i Sl Rl St o I R N
43 2-1 o1 2 3 4X
R R R I e R :
J_2 ,,,,,,,,,,,,
ffffffffffffff _3
fffffffffffffff S ERRE ARSI R
AT SRR J S S

Solve the simultaneous equations 2x + y =3
and x — 2y = 4 by graphing their lines on the
Cartesian plane.

=
=
=
=
"""""""""""" by
AR RS ) O O S S
——————————————— I —_—
L42 ,,,,,,,,,,,,,,,,
oot T D
43 -2-1 o1 2 3 4X
A N I L
,,,,1,,,4,,,4,,,%_2, ,,,,,,,,,,,,,,,, [
ffffffffffffffff _3
,,,,,,,,,,,,,,, e R S
AN SRR Z S S
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Skill 21.17 Calculating the distance between two points.

e Identify (x,,y,) and (x,,y,) as the coordinates of the given points.
e  Write the formula for the distance between two points.
2 2
d=y(X%—X) +( ¥~ Y1)
e Substitute the values of x,, X,, y; and y, into the formula.
2 2
Q. Used= \/(xz —x,) +(»,—»,) to find the A. (x,y)=(-41) = x,=-4andy,=1
distance between the points (-4,1) and (2.y,) =2( -6,-3) = , X = ;6 andy,=-3
(—6,—3). [Leave the answer in surd form.] (x2 - )CI) = (—6 - _4) = (—2) =4
0,=3)'=(=3-1)"=(-4)"=16
d=4+16 =20
2 2 2 2
a) Used= \/(xz—xl) +(»,— ) to find the b) Used= \/(xz—xl) +(»,— ) to find the
distance between the points (5,3) and (-4,2). distance between the points (-1,7) and (2,-3).
[Leave the answer in surd form.] [Leave the answer in surd form.]
X =30 =3, = =2 R0 D s S S
=X ) = (=3 = (2 = 8L e
2 2 2
e T Nl i/ e
d=~81+1=+82 d= =
2 2 2 2
c) Used:\/(xz—x]) +(»,— )" to find the d) Usedz\/(xz—xl) +(¥,— )" to find the
distance between the points (0,3) and (5,-2). distance between the points (-4,0) and (-3,1).
[Leave the answer in surd form.] [Leave the answer in surd form.]
R0 DI B B, & A fo0 DI S S, & S
d = = d = =
2 2 2 2
e) Used= \/(xz—xl) +(»,— ) to find the f) Used= \/(xz—xl) +(»,— ) to find the

distance between the points (-2,-2) and (0,4).

[Leave the answer in surd form.]

distance between the points (8,0) and (0,8).

[Leave the answer in surd form.]
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22. [Units of Measurement / Time]

Skill 22.1 Reading scales.
e Consider the unit of measurement and the value of each scale marking.
Q. What is the difference in temperature between  A. FEach marking represents 1°C.
the room and Glasgow? room temperature = 23°C
Glasgow room temperature Glasgow = -2°C
| | Difference = 23°C — (-2°C)
C) R —— R = 23°C+2°C
HI‘\-\,H HHI‘\?H HHI\{\’H HHIHH HHIHH HHlHH HHlHH HHl
| | | | | | | _25°C
a) What is the difference in revolutions per b) How many centimetres is the width difference
minute (RPM) between the two vehicles? between the two spiders?
0 cm 1cm 0 cm 1cm ‘Zcm
HH‘HHHH‘ HH‘HHHH‘HH\
% scale view scale view
4750 RPM -
c) What is the difference in speed between the d) How many millimetres of mercury (mmHg)
two vehicles? equal 980 millibars (mbar) of pressure?
km/h
e) How much heavier is Mietta than Amelia? f) How much more water is in the second
cylinder?
Amelia Mietta — ———60m
v v —30mL p—
\© 60 ———20mL —
kg kg — ——
— ———20mL
kg mL
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Skill 22.2 Choosing appropriate units and measurements.

1]2]

Compare the length, area, mass or capacity to that of common objects (ruler, tennis court,
bag of flour, carton of milk) or any standard units you know, chosen because they are

sensible and accurate.

Examples: Carpenters measure wood lengths in millimetres.
Height of a person is measured in centimetres.
Mountain heights are measured in metres.

Q. The diameter of a snowflake could most A. Convert difficult measurements to a unit you
reasonably be described as: can visualise:
A) 0.01 cm A) 0.01 cm = 0.1 mm = too small
B) 1 cm B) I cm = reasonable
C) 10 cm C) 10 cm = too large
The answer is B.
a) The most appropriate unit for measuring the b) The most appropriate unit for measuring the
weight of a truck is: width of a book is:
A) tonnes A) square millimetres
B) kilograms B) metres
C) grams per cubic centimetre A C) millimetres
D) grams D) square centimetres
€) The most appropriate unit for measuring the d) The most appropriate unit for measuring the
mass of a 20 cent coin is: area of a football ground is:
A) tonnes A) square centimetres
B) kilograms B) square kilometres
C) grams C) hectares
D) milligrams D) square metres
e) Choose the most reasonable weight of f) Choose the most reasonable capacity of a
a BBQ gas cylinder. green wheelie rubbish bin.
A) 50 kg A) 240 L
B) 8.5kg B) 24 L
C) 1kg C) 2400 L
g) Choose the most reasonable weight of a h) Choose the most reasonable capacity of a
standard red house brick. hen’s egg.
A) 6 kg A) 45 mL
B) 3 kg B) 20 mL
C) 0.5kg C) 5mL
i) Choose the most reasonable volume of water j)  Choose the most reasonable surface area of

used in a 3 minute shower.
A)SL

B) 500 L
C) 50L

skin on an adult human.
A) 1.7 m?

B) 0.17 m?
C) 17 m?
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Skill 22.3 Working with measurement prefixes.

e Consider the value of each metric prefix. (see Glossary or Maths Facts, page 455)

Q. Which metric prefix is used to describe A. Mega
1000000 standard units?

a) The symbol ‘m’ represents which metric b) The symbol ‘c’ represents which metric prefix
prefix of 0.001 in value? 0f 0.01 in value?
milli

€) The symbol ‘k’ represents which metric prefix ~ d) The symbol ‘d’ represents which metric prefix

of 1000 in value? of one tenth in value?
e€) Which metric prefix is used to describe f)  Which metric prefix is used to describe
one millionth of a unit? 1000000000 standard units?
g) Which metric prefix is used to describe h) Which metric prefix is used to describe
one hundredth of a unit? one thousandth of a unit?
i)  Which number represents the metric prefix j)  Which number represents the metric prefix
‘kilo’? ‘Mega’?
1 1
A) 0.01 B) —— A) —— B) 1
) 001 ) 10000 ) 10000 ) 0001000
— D) 1 1 D) ————
©) 1000 ) 1000 ©) 100000 ) 1000000
k) Which number represents the metric prefix I)  Which number represents the metric prefix
‘Giga’? ‘milli’?
1
A) 0.000000000 1 B) 1000000 A) 10000 B) 0.011
C) 1000000000 D) 1000000 C) 0.0001 D) 1000
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Skill 22.4 Measuring with precision and tolerati

[ ]
quantity.
[ ]

To calculate the tolerance interval of a measurement:

ng error.

Calculate the minimum accepted quantity by subtracting the tolerance from the normal

Calculate the maximum accepted quantity by adding the tolerance to the normal quantity.

e Halve the sum (find the average) of the highest and lowest values.
e Halve the difference between the highest or lowest values.
e Add or subtract (+) this difference to the average.
Q. Regulations require potato chips bags to havea A. tolerance=2g
Welght of 150 £2 g. What is the minimum minimum accepl‘ed Welghl‘ =750-2= 148 g
acceptable weight?
a) Regulations require potato bags to have a b) FIFA require soccer balls to have a
weight of 3 £ 0.1 kg. What is the minimum circumference of 69 = 1 cm. What is the
acceptable weight? maximum acceptable circumference?
2.9 kg cm
c) Regulations require cricket balls to have a d) Regulations require certain cars’ petrol tanks
diameter of 22.65 + 0.25 cm. What is the to have a capacity of 56 = 0.5 L. What is the
maximum acceptable diameter? minimum acceptable capacity?
cm L
e) Regulations require CDs to have a diameter of  f) A healthy human’s body temperature must
120 £ 0.5 mm. What is the minimum measure 37 = 0.8°C. What is the maximum
acceptable diameter? acceptable temperature for a healthy body?
mm °C
g) Match the weights to the instruments based on ~ h) Match the temperatures to the thermometers
the precision of their scales. precision: based on the precision of their scales.
5 v —; the smallest unit ————
A)02¢g 9. ?,|‘\ onthescale /A) 2°C C/|:||:|inulgulg|<)
B) Oosg mm?uuuw?uu‘m?uuu B) 1°C C)I‘é;l |gl |§| |§| |§|(5
C)Olg 1111%11??11111’ C)SOC o 5
i) ‘Beer is fermented between 19°C and 23°C.’ j) ‘A softball must weigh between 177.2 g and

Choose the description for the temperature
tolerance suggested by this statement.

A) 19 £4°C

B) 23 £4°C

C) 21 £2°C

19+23
=21

198.4 g.” Choose the description for the
mass tolerance given this statement.

A) 1984+212¢g

B) 187.8£10.6 g

C)177.2+212¢g
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Skill 22.5 Calculating elapsed time and reading timetables. gﬂ

Hint: When calculating elapsed time from am to pm, or pm to am, first find the time to midnight

or midday.
Q. How long is the flight from Singapore to A. Singapore departure time = 22:45 @;ﬁ:@
London? (London time = 22:45 less 8 h=14:45)

[Hint: Singapore time is 8 hours ahead of London time.]

Flight time (Using London time) = 14:45 to 05:00
Flights Out: Melbourne to London - Saturday 9 Feb 08 1445 fo 2400 = 9 h 15 min
from one zone

From To Flight Duration First find time
14:00 Melbourne 15:20  Sydney N QF438 to midnight

27h 20m

17:50  Sydney 06:20 London~  NQF31 OQhlSmin+5h
17:10 Melbourne 21:30  Singapore N QF9 22h 50m — 14 h 15 ml’n
22:45  Singapore 05:00 London ~ W QF3345
A =next day
a) How many minutes from 8:30 pm until b) How many minutes from 2:45 am until

2:10 am the next day? Firet find time 3:20 pm the same day?
to midnight

8:30 pm to 12:00 =3 h 30 min

300 min + 40 min = 340 min = min
c) Express in minutes: d) Express in seconds:
3 hours and 52 minutes = 5 minutes and 14 seconds =
min S

e) At 0520 hours on a Friday in Brisbane, what f)  Greta departs Canberra on Monday at 1000
day and time is it at the Vatican given that hours and arrives in Los Angeles (LA) on
the Vatican is 9 hours behind Brisbane time? Monday at 1015 hours. If LA time is 17 hours
behind Canberra, how long was the flight?

g) Ifitwas 2:45 pm on the 9th of March 2010, h) What is the latest tram you can take from
how long would have to wait until the Melbourne University to get to South

next high tide at Mooloolaba Beach? Melbourne Beach by 6:30 am?

Mooloolaba Beach (QLD) Tide data:

Route 1 via Brunswick > Carlton > City > Sth Melbourne

Stop AM AM AM AM AM AM AM AM

Friday 9th March 2010 H Saturday 10th March 2010

135 East Coburg - Bell St 5:40 5:50 6:00

i - 1 Melbourne University 5:01 5:13 5:25 5:37 5:48 5:58 6:08 6:18

09:46 am H 1.37 m High H 11:20 am H 1.25 m High 0Bl -deration square 512 524 536 548 559 609 616 629
04:55 pm H 0.43 m Low H 05:29 pm H 0.5m Low 14 Arts Centre 5:14 5:226 5:38 550 6:01 6:11 6:21 6:31

16 SouthbankBlvd & StKildaRd 5:15 5:27 5:39 5:51 6:02 6:12 6:22 6:32
32 South Melbourne Beach 5:27 5:39 551 6:.03 6:14 6:24 6:34 6:54

11:33 pn [ 1.51 n High|| H

‘ 05:00 am H 062 m Low H 05:45 am H 073 m Low ‘ 112 Elgin St & Lygon St 4:59 5:11 5:35 5:46 5:56 6:06 6:16 6:26

h min
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Skill 22.6 Converting units of measurement for length. 2
e Find the conversion factor. (see Maths Facts, page 455)
Q. The lake path around Canberra’s Lake Burley A. 1km=1000m
Griffin measures 21.25 km. Express the length 21.25 km x 1000
of the path in metres. = 21250'm
a) Convert 630 millimetres to centimetres. b) Convert 645 centimetres to millimetres.
630 mm + 10 = 63 cm
c) Express in millimetres: d) Express in metres:
I mand 12 mm = 3mand 2100 cm =
e) Write in centimetres: f) A world pole vault record was set in 1994 by
Sergei Bubka of 6.14 m.
2 =
m and 760 mm Is this record <, = or > 6014 mm?
g) Mike Powell holds the world long jump record h) Which distance is greater?
of 8.95 m. Is this record <, = or > 8950 cm? A) running 2 heats and the final in the 200 m
B) swimming 0.7 km
i)  Which basketball organisation has their j)  The blood vessels of a typical adult are
3 point throw line further from the ring? approximately 160000000 m long. Ifitis
A) National Basketball Association - 7.24 m 4p 000 km around the equator, how many
B) International Basketball Federation - 625 cm times would a person’s blood vessels stretch
around the earth?
k) Place in descending order: I) Place in ascending order:

301 cm, 3.1 m and 3001 mm

5900 cm, 5.9 km and 590 m
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Skill 22.7 Converting units of measurement for mass. BE
e Find the conversion factor. (see Maths Facts, page 455)

Q. The ‘Mogul’ emerald weighs 43.56 g. A. 1g=1000mg

Express this weight in milligrams. 43.56 g x 1000
= 43560 mg

mg to g: + 1000

a) Convert 7500 milligrams to grams. b) Convert 0.001 kilograms to grams.
AR
7500 mg + 1000 = 7.59
c) Express in kilograms: d) Write in kilograms:
1300 g = 0.08 tonnes and 800 g =

e) Weight lifter Antonio Krastev in 1987 lifted f) The 4 cables of the Brooklyn Bridge can

216 kg in the ‘snatch’. Is this world record together sustain a load of about 44 000 tonnes.
<,=or>216000 g? What load can 1 cable sustain in kg?
kg
g) The ‘Hand of Faith’ gold nugget weighs h) If a heavier car is a safer car, which car is
27.2 kg. Express this weight in milligrams safer?
(mg). A) 1996 Holden HR weighing 1.178 tonnes

B) 2006 Holden Calais weighing 1642 kg

i) The Olympic flyweight boxing class is j)  Abaseball weighs 142 g. If a baseball bat
between 48 kg and 51 kg. Express this weight weighs 5 times as much as the ball, how much
difference in grams. does the bat weigh in kilograms?

k) Place in ascending order: I)  Place in descending order:

2 kg, 2002 g and 0.02 tonne 55000 mg, 550 g and 5.5 kg
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Skill 22.8 Converting units of measurement for capacity and cubic volume. g
e Find the conversion factor. (see Maths Facts, page 455)
Q. Convert 00006 megalitres to litres. A. I ML=1000000L
0.0006 " ML x 1000000
=600L
a) Convert 50 millilitres to litres. e b) Convert 15000000 litres to megalitres (ML).
50 mL + 1000 = 0.05L
c) Express in millilitres: d) Express in litres:
3Land 75 mL = 3 L and 600000 mL =
e) Express in litres: f)  Express in millilitres:
3 ML and 200 L = I Land 32 mL =
g) The average total lung capacity of a healthy h) Ifa cup holds 250 mL, how many cups would
teenager is 5800 mL. Express this in litres. you need to fill a 1.25 L bottle?
i) Moscow’s biggest fountain in Manezhnaya j)  The human body carries approximately
Square holds 780 m’ of water. Is this 4700 cubic centimetres of blood. Is this
<, =or > 78000000 cm?? <, =or>4.7m??
k) An orange when squeezed provided I) Place in order from smallest to largest:

67.5 mL of juice and a grapefruit 0.25 L.
Find the difference in millilitres.

0.0068 ML, 68 L and 680000 mL

convert all to L
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Skill 22.9 Converting units of measurement for area. gﬂ
e Find the conversion factor. (see Maths Facts, page 455)

Q. The area of the Bayeux Tapestry is 35 m>. A. 1m’=10000cm’

Express this area in square centimetres. 35m>x 10000

=350000 cm?

cm?to mm?% x 100

a) Convert 44 cm” to mm”. b) Express in square millimetres:

2 2 _
44 em? X 100 = 4400 mm 2 25 cm” and 500 mm~ =

€) The surface area of the lungs of a human is d) The area of a championship billiard table is
160 m?. Is this area <, = or > 160000 cm?? 3.76 m*. Express this area in

square millimetres.

e) Auckland, New Zealand, has an area of f)  Uluru National Park has an area of
approximately 650 km?. Is this <, = or > approximately 132500 hectares. Express this
65000000 m*? area in km?.

g) Graceland, Elvis Presley’s estate, is h) The area of Trafalgar Square is 0.121 km”.
5.5 hectares. Is this <, = or > 55000 m*? Express this area in square metres.

i)  The Philippines has an area of 30 million j)  The soccer goal area between the posts, the
hectares. Indonesia is approximately ground and the crossbar is approximately
1920000 km*. Which country is the biggest? 178000 cm®. Express this area in m>.

k) Place in order from largest to smallest: I) Place in order from largest to smallest:

2 cm?, 0.02 m?and 2000 mm? 700 cm?, 0.7 m?* and 7000 000 mm?
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Skill 22.10 Converting between units of measurement for capacity and

cubic volume.

e Find the conversion factor. (see Maths Facts, page 455)
Q. The volume of a cement truck is 6.3 m°. A. I1m’=1000L
After 3150 L of cement is unloaded, how 6.3 m3x 1000
many litres of cement are left? — 63001
6300 — 3150
=3150 L
a) Convert 500000 cubic centimetres to litres. b) Change 2.3 litres to cubic centimetres.
500000 + 1000 = 500 L
c) Express in litres: d) Write in millilitres:
24m’ = 30000 cm® =
e) Express in litres: f)  Write in litres:
2 L and 4000 cm’ = 3000 L and 500000 cm’ =
g) The capacity of a cement mixer is 350 L. h) What volume of milk in cubic metres could
How many cubic centimetres is this? be in a milk tanker with capacity of
26 million millilitres?
i) The dosage of medicine is 5 mL. How many j)  Asprinkler uses 250 L of water every
cubic millimetres of volume would this equal? 15 minutes. How many cubic metres of water
would be used after 1 hour?
k) Place in descending order: I) Place in ascending order:

3
45 m~, 4500 L and 45000 mL

850 mL, 8.5 L and 85 cm’
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23. [Perimeter / Area]

Skill 23.1

Calculating the perimeter of polygons (1).

1
1

e Convert all measurements to the same unit.
e Find and label the length of all sides.
e Add together all side lengths.
Hints: Sides marked with a dash ( ) are of equal length.
Sides marked with two dashes ( )iare of equal length etc.
Q. Find the perimeter of the scalene triangle in A. 650 mm =650+ 10 cm
centimetres. =65cm
P=65cm+ 110 cm+ 70 cm
P=245 cm
a) Find the perimeter of the rectangle. b) Find the perimeter of the trapezium.
H 1.9m
1 1 13 mm 33 ;r;nm s
n . 13 mm + 113 mm 1.5m 0.6 m
33 mm T 0.7m
P=33+33+13+13 P=15+
¢) Find the perimeter of the kite. d) Find the perimeter of the right-angled triangle
in millimetres.
15 mm
6 mm 30 cm
240 mm
18 cm
P =
e) What is the perimeter of a regular heptagon f)  What is the perimeter in centimetres of a

with sides measuring 14 m?

P=
= = m

rhombus with a side length measuring 125 mm?
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Skill 23.1

g)

k)

What is the perimeter in centimetres of an
isoceles triangle with congruent sides of 15 m
and the other side measuring 1.5 m?

The smallest ever postage stamp came from
Colombia. Rectangular, it measured 7.85 mm
by 9.4 mm. What was its perimeter in cm?

P=

Lisa’s backyard is a rectangle measuring 28 m
in length and 12 m in width. What will the
perimeter of the backyard be?

L
...... R m
Find the perimeter of the trapezium.

100 m -
L
...... T m

Write an algebraic expression for the perimeter
P of the heptagon. [Express the answer in terms of 7.]

Calculating the perimeter of polygons (2).

h)

i)

p)

1 3
B o
Find the perimeter in centimetres of a

parallelogram with side lengths measuring
202 cm and 100 mm.

An Australian $20 note measures 14.4 cm by
6.5 cm. What is its perimeter in

millimetres?

Find the perimeter in centimetres of a kite
with side lengths measuring 180 cm and
750 mm.

pP=
= = mm

Write an algebraic expression for the perimeter
P of the rectangle. [Express the answer in terms of s.]
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Skill 23.2 Calculating the perimeter of composite shapes.

e Find and label the length of all sides.

e Add together all side lengths.
Hints: Sides marked with a dash ( ) are of equal length.
Sides marked with two dashes ( )lare of equal length etc.

OR

e Manipulate shapes to

become rectangles by
pushing out inverted corners.

Q. Find the perimeter of the shape.

A. P=10+45+2+4+2+4+6+4.5

4.5m =145+8+10+4.5
<4 m-—»> = 3 7 m 45m
Find unknown OR - T4 m
10m T side lengths P =10+10+85+85 | | %’
— 10 m !
6m unknown sides: =20+17 ;611
i | 6 + dash + dash =10 m =37 m T |
So each dashed side =2 m d rectang’e 35m
a) Find the perimeter of the shape. b) Find the perimeter of the shape.
3 mm
3.5 mm
5 mm
7 mm
P=35+7+7+35+435+35+35+35+35 P=
= ] 4 =+ 245 = mm = = mm
¢) Find the perimeter in centimetres around the d) Find the perimeter of the shape.
coloured background of this Tongan flag.
0.6 cm
1.3 cm
P = P =
= = cm = = cm
e) Find the perimeter of the shape. f)  Find the perimeter of the shape.
4 m
T T 4cm
35m
=25m >~ 25m —~|
e 10cm ——
P= P=
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Skill 23.3 Calculating the circumference of circles.

e  Substitute known values into the formula.

Hints: The diameter of a circle is equal to twice the radius.
T (pi) gets its value because the diameter of any circle
fits approximately 3.14 times around the circumference. OR

- Circumference of a circle

C=2><n><radius§
C=2nr ‘
C = nt x diameter

| C=nd
- where 1=~ 3.14... or 2—72

Q. Using C = 2ar where it = 2—72, find the
length of the semicircle.

a) Using C=2nr where mt = 3.14, find the
circumference of the circle.

C=7nd whered =10
=]0x3.14 = mm
. 22
¢) Using C=2mr where it = Ex find the
circumference of the circle.
C=
= = cm

e) The diameter of a circular discus is 2.5 m.
Using & = 3.14 what is the circumference?

b) Using C =2mr where it = 3.14, find the
circumference of the circle.

d) Using it = 3.14 find the length of the

semicircle.
0Om
C =
1
2= = m

f) Using t = 3.14 find the length of the
quarter circle.

8§ mm !

page 262

© Maths Mate Mauve/Lime Skill Builder 23




Skill 23.4 Calculating the perimeter of composite circular shapes (1). )

e Find and label the length of all sides. Circumference of a circle

e Break the shape into workable parts.

- : . = 2nr =nd
e For circular shapes substitute known values into the formula @ C 77777 nn 7777777777777
for the circumference:
Hint: Consider 2 congruent semicircles equal 1 full circle.
e Add together all side lengths.
Hints: Sides marked with a dash ( ) are of equal length.
Sides marked with two dashes ( )lare of equal length etc.
Q. Find the perimeter of the shape. A. A
Usem=3.14
( ) ! 5Smm — B ! 5 mm
\ ek -l
D
C =2nr where r =10
=2X%3.14x10=62.8

A=628+2=314

C =2ntr wherer =15
=2X%X3.14x5=314
B=3714+2=157

C=mnd whered=15
D=374x5=157

shape =314+ 157+ 15.7
=62.8 mm

A9 gIPIDIWLS  DJPAIDIWSS

a) Using C = 2mr where mt = 3.14, find the
perimeter around the outside of the first lane
of an athletics track.

Standard 400 m athletics track

(1 lane shown)

1.2m

85 m

C=2nr where r=36.4+1.2=37.6

406.128 m

b) Find the perimeter of the shape.
(Use it = 2—72)

Consider 2 semicircles
as 1 circle
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Skill 23.4 Calculating the perimeter of composite circular shapes (2).

c) Using C=2mr where rt = 3.14, find the d) Find the perimeter of the shape.
perimeter of the shape. (Use it = 22 )
e 7

10 mm
I~ 5 mm

C = 2nr where r = C=2nr

= P =

= = mm = = m

e) Using C=2mr where it = 3.14, find the f) Find the perimeter of the shape.
perimeter of the shape. (Use it = 2)
7

o34 cm —
|

g) Write an algebraic expression for the perimeter h) Write an algebraic expression for the

P of the shape. [Express the answer in terms of 7 and 7.] circumference P of the outer circle.
[Express the answer in terms of &k and 7.]
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Skill 23.5 Calculating the area of squares and rectangles. B
e Substitute known values Area of a square Area of a rectangle
into the appropriate formula. .
T r 4 = width
T - [ = length ] " ]
Ly [ =length
A=Ixl A=Ixw
=12 =lw
Q. A boxing ring is a square with side length A 4=1°
5.2 m. What is the area of the ring? =5.2%x52m
=27.04d m?
a) What is the area of a rectangular billiard table =~ b) Find the area of the square.
with a length of 3.7 m and a width of 1.9 m? —
T + 13 cm
A=Ixw |
=3.7x1.9 = m* A
- - cm?
c) Find the area of the rectangle. d) A baseball diamond is a square of side length
11 mm of approximately 27 m. What is its area?
- N
+ 1 4.3 mm A=
) = = m2
A =
- - mm?
e) The rectangular grounds of the Taj Mahal are f) A rectangular badminton court measures
360 m long and 260 m wide. What is its approximately 13.5 m long and 6 m wide.
area? What is its area?
A=IxXw A=
g) What is the perimeter of a square with an area ~ h) Paddy’s rectangular iPod screen has an area of

of 400 cm?2?

720 mm2. What is the perimeter of the screen,
if the length measures 30 mm?
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SKkill 23.6 Calculating the area of triangles.

Substitute known values into the formula:

Q. Find the area of the scalene triangle. A. 4= ébh
<~—10cm— 1 5
= X M%7
7
=35 cm?
a) Find the area of the right-angled triangle. b) Find the area of the right-angled triangle.
8§ mm
Sm 10 mm
18 m
1 1
............ 2 e e
=1 18x 5 = = =
= x18x = m?2 = = mm?
c) Find the area of the isoceles triangle. d) Find the area of the scalene triangle.
4cm 7 \
//\< /
8 mm
1

A =—bh

............ 2 e
e) Plot the points A(-6,2), B(-2,6) and C(5,2) f)  Plot the points A(-2,3), B(3,3) and C(-2,-3)

and use them to find the area of AABC.
Y

A,

— N W L N

767574737271 01 % 345 X

and use them to find the area of AABC.
Y

—_ N W N
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,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,

Q. Find the area of the parallelogram. A. A=bh

a) b) Find the area of the parallelogram.
T
7 cm
11 cm‘
A =bh A=
=14x25 = sz = - sz
c) Find the area of the parallelogram. d) Find the area of the parallelogram.
2.5 mm
17 cm
A= A=
- - cm? - - mm?
e) Find the area of the parallelogram. f) Find the area of the parallelogram.
‘ . \\\21 mm
5.5m \
13 mm
A =
- - m? - = mm’?
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Skill 23.8 Calculating the area of rhombi and kites.

e  Substitute known values into the formula.

Area of a rhombus or kite

X aXx b (where ais the long diagonal
and b is the short diagonal)

N[ =

No| =
Q
o

Q. Find the area of the kite.

a) Find the area of the kite.

c) Find the area of the thombus.
30.5 cm

» 20 cm

e) Plot the points A(0,4), B(2,2), C(0,-3) and
D(-2,2) and use them to find the area of the

kite ABCD. v

A

—_ N W

b) Find the area of the rhombus.

d)

f)  Plot the points A(-4,6), B(-2,3), C(-4,0) and
D(-6,3) and use them to find the area of the
rhombus ABCD.

il AR AN I A

—‘6—‘5—‘4—‘3—‘2—‘1 01
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Skill 23.9 Calculating the area of trapeziums.

e  Substitute known values into the formula.

Area of a trapezium b A = % x (a+ b)x height (whereaandb |
A J J are the parallel 3
} } side lengths) |
E _ 1 i
= ? (a + b)h
Q. Find the area of the trapezium. A. 4= é(a +b)h
1.5 mm

1
= 3><(4+1.5)><I

1
=X 5.5
=2.75 mm?
4 mm
a) Find the area of the trapezium. b) Find the area of the trapezium.
23 m 12 mm

IOmmi

___ [

Ji Ji )i 20 mm
Azz(a+b)h:3x(23+9)x12 Azz(a+b)h=
=—x32x12 = m? = = mm?2
c) Find the area of the trapezium. d) Find the area of the trapezium.
17 cm
28 cm
3cm
1
A= (a+bh= A= =
= = cm? = = cm?
e) Plot the points A(0,4), B(3,4), C(3,-2) and f)  Plot the points A(-4,5), B(4,6), C(4,1) and
D(-4,-2) and use them to find the area of the D(-4,4) and use them to find the area of the
trapezium ABCD. trapezium ABCD.
Y Y
1A B
4 o 7
3 6
2 5
| 4
3
4 3-2-101 2 3 4 |X 2
-1 1
S FoSa2- pl 23 45677
-4
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Skill 23.10 Calculating the area of composite shapes (1). 2

e Find and label the length of all sides.

e Break the shape into workable parts.

e Where possible substitute values into a known area formula.
(see skill 23.5, page 265 to skill 23.9, page 269)

e Add or subtract the area totals where necessary.

Q. Find the area of the polygon. A.

3m

A="L(a+mh p
y 3
=5><(3+8)><6 3
=§x11x6=33 ”
B = bh .
=§x6x8 %

=Ly 48=24
2

shape =A+B=33+24=57 m?

a) Find the area of the shape. b) Find the area of the polygon.
15 m - 15m
6h :
¢ A 25m fl 120 cm
| ~20 cm
: ul plus
125 m .
| minus
‘ Toem
Vclis:ﬁ;:i}ﬁi B WJO cm
N B i 25m J
1 < 32 cm - 1
~32-20cm—
A=Ilw (a rectangle) A=1/°
=25x15=375 =
1
B= Ebh (a triangle) B=
............ T
= —X25x1l = —%x275=1]137.5 = = =
2 2
shape=375-137.5 = | 237.5 m? shape = = cm?
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Skill 23.10 Calculating the area of composite shapes (2). B

¢) Find the area of the shape.
19 mm
[T L]
15 mm
9 mm
L1 [
12 mm 3 mm
A=
B =
2
shape = = mm
€) Find the area of the shape.
7 -
18 m
H 22 m
[ T 777
15m alfln
Sm
2
shape = = m

g) Write an algebraic expression for the area
A of the shape. [Express the answer in terms of ¢ and b.]

£ T

d) Find the area of the polygon.

30 cm

18 cm

f)

h) Write an algebraic expression for the area
A of the shape. [Express the answer in terms of @ and b.]

a
H ” =i
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SKill 23.11 Calculating the area of circles.

e  Substitute known values into the formula: Area of a circle
Hint: Tbe dlametF:r of a circle is equal tf’ twice the radius. A= 1t % radius x radius
Pi (m) gets its value because the diameter of any A= qp
circle fits approximately 3.14 times around the : 22
circumference. where ~ 3.14... or —
Q. Using 4 = r” where mt = 3.14, find the A. A=mr’whered=24sor=12
area of the circle. =314x12x12
=3.14%x 144
=452.16 m?
a) Using A = mr” where 7t = 3.14, find the b) Using 4 = nr* where m = 3.14, find the area
area of the circle. of the circle.
A =1r’whered=20s0r=10mm A=mr?
=3.14x10x 10 =
2 2
=3.14x 100 = mm - - m
c) Using 4 = s> where = 2—72, find the area of d) Usingn= 2—72 find the area of the semicircle.
the circle. T

» 28 mm

o
-

e) Usingm= 22 find the area of the quarter f) Using t = 3.14 find the area of the shape.

(S

o
[y
=
] ©
@
-
| |

o
<
(e}
=
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Skill 23.12 Calculating the area of composite circular shapes (1). g

e Find and label the length of all sides.

e Break the shape into workable parts.

e Where possible substitute values into a known area formula.
(see skills 23.5 to skill 23.9, pages 265 to 269 and skill 23.11, page 272)

e Add or subtract the area totals where necessary.

Q. Use 4 = nr? where t = 3.14, to find the area A.
of the shaded shape. B

A =nr’wherer=29

=314x9x9 5
=3.14x81 2
= 254.34
1
a=L@+ b -
= I8+ 1) x 7=1% 203 g
2 2 3
1 X
B = x 203 x 2=203 &

shape =A — B=254.34 - 203=51.34 m?

a) Use 4 =mnr> where = 2—72, to find the shaded  b) Use 4 = mr” where t = 2—72, to find the shaded

area.
\b‘&
o
A=mnr’ r=14 (a circle)
B =1 (a square)
:l><2—2><7><7=11><7=77 = =
........... i
) shape = = m?

shape = 360 - 77 = CIM™ || s
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Skill 23.12 Calculating the area of composite circular shapes (2). g

c) Use 4 =mr?* where = 2—72, to find the area of d) Use 4 = nr? where & = 3.14, to find the area of

the background colour of the flag of Zaire, the shaded shape.
without the central circle.

40 cm

25 cm

shape = = cm? shape = = mm?

e) Use A =mr* where m = 3.14, to find the area of f) Use 4 = mr” where mt = 3.14, to find the area of
the shaded shape. the shaded shape.

shape = = m? shape = = m?
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Skill 23.12 Calculating the area of composite circular shapes (3).

g)

k)

Write an algebraic expression for the area
A of the shaded shape. [Express the answer in terms
of 7 and m.]
,;, B

=mr? (acircle)
B=1/° (a square)

%)
A, OR r’(m—1).
shape=R-B A=mnr?-r?

Write an algebraic expression for the area

A of the shaded shape. [Express the answer in terms
of r and m.]

Write an algebraic expression for the area

A of the shaded shape. [Express the answer in terms
of'a, b and m.]

4
384

h) Write an algebraic expression for the area

A of the shaded shape. [Express the answer in terms
of , [ and 7.]

A=rmr’
B =
shape = =

Write an algebraic expression for the area

A of the shaded shape. [Express the answer in terms
of d and 7.]

Write an algebraic expression for the area

A of the shaded shape. [Express the answer in terms
of' a, b and m.]

- O —>

‘N
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24. [Surface Area]

Skill 24.1 Calculating the total surface area (TSA) of rectangular prisms
and cubes using nets (1).
e Find any unknown side lengths.
e Calculate the area of each face as shown on the net.
Hint: Rectangular prisms have 6 faces of 3 different sizes:  base and top (2)
front and back (2)
other faces (2)
e Add together the area of all faces.
Hints: Sides marked with a dash ( ) are of equal length.
Sides marked with two dashes ( )iare of equal length etc.
Q. Find the total surface area of the cube by A. Area of square face =5 mm X 5 mm
finding the area of its net. =25 mm’
_ 2 A cube has
; — TSA =25 mm* x 6
1 1 1 5 mm =150 mm?
1 | 1 i L
a) Find the total surface area of the rectangular b) Find the total surface area of the cube by
prism by finding the area of its net. finding the area of its net.
IR o ﬁf
F B Floe
g r a ok
\ n k Itl i i
t I, ‘
S -7 /—55/ -
-—20 cm—
Area: base & top =2x20x 3 =120 Area of 1 face =
Area: front & back = 2% 30x3 =180 TSA = = cm
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Skill 24.1 Calculating the total surface area (TSA) of rectangular prisms

and cubes using nets (2).

c) Find the total surface area of the square
prism by finding the area of its net.

d) Find the total surface area of the rectangular
prism by finding the area of its net.

1l
T
5}
=

1.
i
1.
i
o]
1)
72
a
1l
T
1
T

+ + Top +|3m
T Ll T i Top
-+ Base + ; Lt
! aa
: H o |te
i ee
1 1 | r
L ta
I Base| |
SHm
Area: base & top =
Area: 4 lateral faces =
2
TSA = = m
e) Find the total surface area of the square
prism by finding the area of its net.
T ::4Tmm
1 ' | H
!
=]
TSA = = mm?

f)

Find the total surface area of the rectangular
prism by finding the area of its net.

-—16 cm—
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Skill 24.2 Calculating the total surface area (TSA) of rectangular prisms. EF

' rectangular prism

| h
TSA = 2(length x width) + 2(length x height) + 2(width x height) [ ———{
TSA =2Iw + 2Ih + 2wh = 2(lw + |h + wh) - ; "
cube
TSA = 6(length x length) I
TSA=6/? 7

A. TSA=2x(11x20+ 11X 12+20% 12)
=2X (220 + 132 + 240)
= 2% 592

=1184 cm?

Q. Lewis wants to make a box, with a lid, for his
card collection. The box needs a base of
11 cm by 20 cm and must be 12 cm high.
How much wood does Lewis need?

b) Zoe’s mattress was torn in removal. What
is the minimum amount of mattress ticking
needed to re-cover the mattress?

a) The locker block needs to be resurfaced.
What is the surface area of this rectangular
prism disregarding its base?

55 cm

A\l
Subtract 1 base area

TSA = Iw + 2h + 2wh

d) The total surface area of the rectangular
prism is 52 m?. What is the 754 if all the
dimensions are doubled?

4 cm
2 cm
3cm
TSA4 = TSA4 =
— _ cm? - - cm?
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Skill 24.3 Calculating the total surface area (TSA) of rectangular
composite solids (1).

e Find any unknown side lengths.

e Calculate the area of each face.

e Add together the area of all faces.

OR

e |dentify the base by finding the two, identical parallel faces.
Hint: A prism does not necessarily sit on its base.

e Substitute values into the formula:

fffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffff

rectangular composite solid
‘ TSA = Perimeter of base x height + 2 x Area of base

TSA = Pph + 2Ap
Q. Find the total surface area of the prism A oo Amm T For Py, convert 10
+ 2mm a rectangle
I mm base
f 1 s 6 mm
T OR
6 mm Pp =6+6+2+2=16
5 h=2mm
il Fmd unknown
2 mm side lengths
base :
6 mm
Ap =5x1+2x1
=5+2=7
TSA = Pph + 24p
=]6X2+2%x7
=32+14=46 mm?
a) Find the total surface area of the prism. b) Find the total surface area of the prism.
3cm
— a rectangle unknown side lengths
H 8em '
‘ T,
u 8 cm Sem | 8 cm
10 cm 10 cm S5cm  S5cm 4
7 oo
Pp=10+10+8+8=36 Pp=
Ap=5X5+5%X8=25+40=065 Ap =
TSA Pb/’l + 2Ab for a prism TSA th + 2Ab
=36X3+2X65 =
2 2
=108+ 130 = cm = = mm
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Skill 24.3 Calculating the total surface area (TSA) of rectangular E
composite solids (2).
c) Find the total surface area of the prism. d) Find the total surface area of the prism.
10 m
Find unknown 6 |
side lengths m 1 4m
7777777777777777 : 3m
I ’ ~ /4 m \| 2m
Py = Pp =
Ap= Ap=
TSA = Pph + 24p TSA = Pph + 24p

e) Awindow 2 mby 1.5 mand a doorway 2m by  f)  Find the total surface area of the prism.
0.8 m are in the plan for this room. Find the
total area of the inside walls to be painted.

S5m J} Lﬁf
4m ! 7
3 3m E 5
—— T
‘ m P
9 mm
TSA = ~ m? D e <. mm?
g) Find the total surface area of the prism. h) Find the total surface area of the prism.
40 mm #
T +10 mm " Scm
—‘ 1 1 r 1
= ; ul 7 8 cm
3em T
N
18 cm
TS4 = = mm? TSA = - cm?
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Skill 24.4 Calculating the total surface area (TSA) of triangular prisms (1). EE

e Find any unknown side lengths.

e (Calculate the area of each face.

e Add together the area of all faces.
OR

e  Substitute values into the formula:

' triangular prism =
TSA = Perimeter of base x height + 2 x Area of base
TSA = Pph + 2Ap

Hint: Do not confuse the height needed to calculate the area of the triangular base, with the
height (h) of the prism.

-~ 6cm —

v. 4 cm

Q. Find the total surface area of the triangular A. P, =6+5+5=16
prism. 1 e 7em

Ap = =bh h
<~ 6cm — b 2 V
=—4 cm b 5cm
w =§><(6><4)=12
TSA = Pph + 24

=]6X7+2%x12
> cm — 112+ 24

=136 cm?

7 cm

Find the total surface area of the triangular
prism.

a) Find the total surface area of the triangular b)
prism.

3cm

o
c—C
8 cm 10 cm
25 cm 6 cm
12 cm
First find the perimeter
Pb_12+12+]2_36 and area of the base

]

....................................................... Db =
Ap=5x(12x8) =48 Ap =
ISA=Pph+24p S
S 30 X 2 A X S T
— 000+ 96 _ cm?2 — cm?
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Skill 24.4 Calculating the total surface area (TSA) of triangular prisms (2). EE

¢) Find the total surface area of the triangular
prism.

12 mm

Py =
Ap =
TSA = Pph + 24,
- - mm?
e) Find the total surface area of the triangular
prism.
10 cm
6 cm
8 cm
pul
Py =
Ap=
TSA =
- - cm?

d) Find the total surface area of the triangular
prism shaped slice of cheese.

3

1cm

Py =
Ap =
TSA = Pph + 24y,
- - cm?

f)  Find the total surface area of the triangular
prism.
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Skill 24.5 Calculating the total surface area (TSA) of pyramids (1). 2
e Find any unknown side lengths.

e Calculate the area of each face.

e Add together the area of all faces.

OR

e Substitute values into the formulas:

' regular square pyramid

TSA = Area of square base + 4 x Area of triangle

TSA=Ab+4><%Is
TSA= 12+ 2ls

s = slant height

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,

 regular triangular pyramid (regular tetrahedron)

TSA =
TSA=4 x= xxX\/_
TSA:XZ\/_

4 x Area of equilateral triangle

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,

rectangular pyramid

TSA = Area of base + 2 x Area of triangles left & right + 2 x Area of triangles front & back

TSA=B+2 x5 ws, +2x5 s,

TSA=Iw+ws, + s,

Q. Find the total surface area of the regular A. TSA=1?+2ls wherel=8 and s =12
square pyramid. =8X8+2x8%x12
' =64+16%x12
=64+ 192
=256 m?
a) Find the total surface area of the regular b) Find the total surface area of one of the salt

square pyramid.

and pepper shakers given that they are regular
square pyramids of base side length 3 cm and
slant height 4 cm.

TSA =1° + 2Is
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Skill 24.5 Calculating the total surface area (TSA) of pyramids (2). B

c) Find the total surface area of the largest
regular square pyramid below. It has a base
side length of 200 m and slant height of
250 m.

ol

e) Find the surface area of the regular square
pyramid.

g) Find the surface area of the regular
tetrahedron. [Give your answer as a surd.]

3v/3 cm

d) Find the total surface area of the regular

square pyramid.
18 mm

f)  Find the surface area of the rectangular
pyramid.

h) Find the surface area of the regular
tetrahedron. [Give your answer as a surd.]

12m
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Skill 24.6 Calculating the total surface area of composite solids (1).

e Break the solid into workable parts.
e Calculate the total surface area of each solid. (see skills 24.2, page 279 and 24.3, page 280)
e Add the results.

Q. Find the total surface area of the obelisk. A. TSA regular square pyramid (without base)
ZIS where [ =8 and s =10
10mm {g=10 (slant height =2x 8% 10
§ mm > = 160
TSA square prism (without base)
15 mm =4lh + I° where [ =8 and h =15
=4xX(EX15)+8%8

=4x 120+ 64 =544
TSA obelisk = 160 + 544 = 704 mm?

a) Disregarding the entrance, find the total surface b) Disregarding the door and windows, find the

area of the doghouse, excluding its floor. total surface area of the log cabin, excluding
T ””” ; its floor.
20cm /¢ 52 cm
LR
80 cm

*~—100 cm —

1
TSA roof prism = 2 X 100><52+2><3 X 96 x20=  TSA roof prism =

TSA base prism=2x 100X 80+ 2 x 96 X 80 = TSA base prism =
2 . 2
TSA house = = cm TSA cabin = = m
c) Find the total surface area of the glass house, d) Find the total surface area of the tent canvas

excluding its floor. excluding its floor.
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Skill 24.6 Calculating the surface area of composite solids (2).

e) Find the total surface area of the solid. f)  Find the total surface area of the solid.
‘ /70’?1
1 }
| 8
QS g im
)
. 10m
15cm
Roof — /
Pp=36 Ab=§><]0><]2:60
TSA prism =
TSA prism — face =
2
TSA cube - face = TS4 = = cm
. 2
TSA solid = = m
g) Find the total surface area of the solid. h) Bernie bought a rectangular box containing

15 tightly packaged erasers. What is the total
surface area of the box?

i‘ N\
—| %
12 cm—+ /;,,,,,,,:/J ,,,,,,, 2cmﬁ
Bl & %o@ 4om
~— 17 cm——
TSA = = cm? TSA = = cm’
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Skill 24.6 Calculating the surface area of composite solids (3). 2

i)  Find the total surface area of the prism.

W d;%
T
4 cm
T Tre
10 cm
2
TSA = = cm

k) Disregarding the entrance, find the total

surface area of the marquee canvas excluding
its floor.

I) Find the total surface area of the obelisk.

J) Find the total surface area of the octahedron.

,,,,,,,,,,,,,,

;QS//
~ 4m
[ DA
7 5Sm
) (N
2 2
TS84 = = m 1S4 = = m
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Skill 24.7 Calculating the total surface area (TSA) of basic 3-dimensional
round shapes (1).

e  Substitute values into the formulas:

cylinder @
| 5
TSA = 2nr2 + 2nurh , ! = :
TSA = 2xr(r + h) ‘ o !
cone

TSA=nr? + mrs

TSA = mur(r + )
sphere

TSA = 4nr?
Q. Using 7S4 = 27ur(r + h) and t = 3.14, find A. TSA=2nr(r+h) wherer=2and h=38

the total surface area of the cyclinder. =2X3.14x2X((2+38)

=12.56x10
T =125.6 cm?
77777777777777777777 4 cm

a) Use 7SA =nr(r+s) and 7t = 3.14, to find the b) Using 784 = 4nr? and it = %, find the

total surface area of the conical carrot. total surface area of the sphere.

——93‘“
o oem 7
ISA=mr(r+s) wherer=2ands =10 B
=3 04X 2X(2+10) e
=6.28% 12 — | 75.36 cm? - - m?
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Skill 24.7 Calculating the total surface area (TSA) of basic 3-dimensional

round shapes (2).

c) Using TSA = 4mu2 and 7t = % find the

total surface area of the snow globe.

mm

DA =
— — 2

e) Using 7SA = 2nr(r + h) and &t = 3.14, find the
total surface area of the cyclindrical stool seat.

1S4 =
= = 2

g) Using 754 of a cylinder = 27t (r + /) and

= %, find the total surface area of the icing.

[N.B. The base of the cake is not iced.]
0

d) Use 7'SA = nr(r + 5) and it = 3.14 to find how
much area still needs to be covered ~«—6cm-—
in chocolate to cover the whole
cone only on the outside, given
that 40 cm? have been covered

so far.
TSA =
= = 2

f) Using TSA =2nr(r+ h) and t = %, find the

total surface area of the can of tuna.

754 =
= = 2

h) This wedding cake is covered in white icing,
except for the base. Using m = 3.14 find the
total surface area of the white icing.
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Skill 24.8 Calculating the total surface area (TSA) of more complex 34

3-dimensional round shapes.

e  Substitute values into the appropriate formula.

e Adapt formulas where necessary.

hemisphere

2
TSA= 47; o \‘(

TSA = 3nr?

Q. Usingn= % find the total

surface area of the hemisphere.

<~ 14m—

A. TSA=3mr’wherer=7m
22 1
=3X —Xx7 x7
1
=66x%x7
=462 m?

a) Using the total surface area of a sphere
TSA = 4mtr? and ©t = 3.14, find the total
surface area of the hemisphere.

c) Usex=3.14 to find the total surface area of
the shape.

5cm
\Q&\
6 cm
IS prism =
______ IS4 cylinder half=
TSA = _ cm?

b) The total surface area of a sphere is
TSA = 4mr?. Using 7t = 3.14 find the total
surface area of the watermelon half.

LA =

d) Usen= % to find the total surface area of the
shape.

8 m

20 m

LA cone =
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Skill 24.9 Expressing the total surface area (TSA) of 3-dimensional shapes

in algebraic form.

e Substitute values into the appropriate formula for total surface area.
(see skills 24.2 to 24.5, pages 279 to 284, skills 24.7, page 289 and 27.8, page 291)

e Adapt formulas where necessary.

Q. Write an algebraic expression for the total

surface area 754 of the cone. [Express the answer in
terms of ¢ and m.]

-~ 4 —

A. TSA=mr(r+s) wherer=aands=4a
=nXaX(a+4a)
=nXaXa

=5ma’

a) Write an algebraic expression for the total

surface area 754 of the cylinder. [Express the
answer in terms of d and 7.]

,,,,, o ( 2L
U

TSA = 2nr(r + h) where r =d and h = 5d

€) Write an algebraic expression for the total

surface area 754 of the obelisk. [Express the
answer in terms of a.]

DA =
_ TSA =

e) Write an algebraic expression for the total

surface area 7SA4 of the cylinder. [Express the
answer in terms of x and .]

b) Write an algebraic expression for the total

surface area 7.S4 of the hemisphere. [Express the
answer in terms of 7 and t.]

d) Write an algebraic expression for the total

surface area 754 of the cube. [Express the answer
in terms of d.]

7 - ”3d
B
_ TSA =

f)  Write an algebraic expression for the total

surface area 754 of the cone. [Express the answer
in terms of p and m.]

p
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25. [Volume]

Skill 25.1

' rectangular prism

Calculating the volume of square and rectangular prisms.

; i i
V = length x width x height R |
. w |
V=Iwh ]
square prism . 3
V = length x width x height . 74
V=1%h i
_cube 1 ‘
V = length x length x length 1y
~ /
V=13 1
Q. The parcel is a rectangular prism. Whatisthe A. V=Iwhwherel=11, w=8 and h=2
volume of the parcel? =11 xX8x%x2
=882
e —
2 cm W =176 cm?3
1/
Il cm 8 cm
a) Find the volume of the square prism. b) Find the volume of the cube.
4 mm T
#L—f/ff— 6 mm R
/ .
2.5 mm
V=10hwherel=2.5and h=4 v="r
=25%X25x%x4 =

c) Given that the dishwasher is a square prism,
find its volume.

_ == 0=
0.8 m
0.6 m
0.6 m
V=
— — m3
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Skill 25.2 Calculating the volume of other prisms (1). Eﬂm

e Find any unknown side lengths.
e Calculate the area of the base. Use known formulae where possible.
Hint: The height of a triangle is needed to calculate the area of a triangle and should not be
confused with the height (h) of the prism.
e  Substitute known values into the formula:

V = Area of base x height of prism

V= Aph A

Q. Find the volume of the triangular prism using A. TV =Aph

V= Aph. Ay = L b

2
] 7 First calculate area of base
X U5

Z
=7x5=35
Vo =35x2

=70 cm?3

14 cm

a) Find the volume of the prism. b) Using V= Area of base (4p) X height (%), find
the volume of the prism.

V=Aph
v =27x10 = mm?® - = cm?
c) Using V= Aph find the volume of the d) Find the volume of the triangular prism using
hexagonal prism. V= Aph.
777777777 8 m
Ap|=75 m?
V=Aph
_ - m?> Vo= = mm>
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Skill 25.2 Calculating the volume of other prisms (2). Eﬂ
e) Find the volume of the prism. f)  Find the volume of the prism.
- 30 mm
(base is a triangle N\ ib =
1.5m g
13 mm +
—
3m 4 mm
|
Ap =
Vo = = Il’lIl’l3
g) Find the volume of concrete used to build the h) Find the volume of the prism.
steps.
-
I T
[ i | :27 7 ¢m 12 cm
3m
Vo= Vo=
Ap = Ap =
Vo= _ m? Vo= = cm’
i) Find the volume of the prism. j)
11 cm
| 12 cm
o> [
30 cm
Vo= |
Ap = Ap =
V = = Cm3 V = = m3
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Skill 25.3 Calculating the volume of pyramids. B

e Substitute known values into the appropriate formula to find the area of the base.
e  Substitute known values into the volume formula:

pyramid
| V= %x Area of base x height of pyramid
Bh
V=—"
3
S
. . Aph
Q. Find the volume of the square pyramid. A. =
Ap=7X7= 219
y =228
y 4
=49x 4
=196 m’
7m
. Aph . Aph
a) Using V= 5 find the volume of the b) Using V= =S find the volume of the
triangular pyramid of height 6 cm. triangular pyramid.

Aph
y =20
.................. S
Ap=Lbh="Lxox 14563
A R A
63 x4 2
Vo= 7 = cm?
¢) Find the volume of the square pyramid. d)
L
5
=
'
9 mm
Vo= y =
Ap = Ap =
V = = mm3 V = = m3
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Skill 25.4 Calculating the volume of basic 3-dimensional round shapes. EBB

e  Substitute known values into the appropriate formula:

- cylinder

! nréh
V= nrh ’f V=0

Q. Using V=mr*h and n = %, find the volume A. V=nr’hwherer=7and h=20

of the cylinder. =2y J X 7x%20

7
( T =154%x20
,,,,,, 5 Omm\. 111 mm =3080 mm3

4’

a) Using V=

of the sphere. volume of the glass.

N ..

-~ 6cm-—»

3
Vz% where r =3 cm C)G

and m = 3.14, find the volume b) Using V'=mnr?hand = %, find the maximum

_______________________________________________________________________________________________________ [
_ 4X314xFx3%x3 V=
.................... A —
=36x3.14 - cm’| =
- - mm?
c¢) Using V= m—3h and it = 3.14, find the volume d) Using V= mr and &t = 3.14, find the volume
of the cone. of the sphere, correct to 2 decimal places.
| v
|
V= V=
= = m3 = = CIIl3
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c)

e)

V of the shape. [Express the answer in terms of d and ]

5d r=dand h=5d

V., =mr’h=nxd’x5d=5nd’

y

Write an algebraic expression for the volume
V of the obelisk. [Express the answer in terms of &.]

,,,,,,,

Write an algebraic expression for the volume
V of the capsule. [Express the answer in terms of x and m.]

d)

f)

Skill 25.5 Expressing the volume of 3-dimensional shapes in algebraic g
form.
e Substitute values into the appropriate formula for volume. (see skills 25.1 to 25.4, pg. 293 to 297)
e Adapt the formulas where necessary.
Q. Write an algebraic expression for the volume A. Vg prism =1 °h where | = 5a and h = 4a
V of the shape. [Express the answer in terms of @ and m.] = 5a X 5a % 4a = 100a’
Ab‘\o Vialfeyi. = 5 nr’h where r = 3a and h = 4a
T s zzlnx9a2><4a=18na3
8 T oa
f | Viape = 100a° + 18na’ = 2a3(50 + 9m)
1 } [
a) Write an algebraic expression for the volume b) Write an algebraic expression for the volume

V of the prism. [Express the answer in terms of x.]

5x
)
Tt 8x
i 0

Write an algebraic expression for the volume
V of the shape. [Express the answer in terms of ¢ and m.]

A rectangular box contains 3 identical candles
placed with no room to move. Write an
algebraic expression in terms of x and rt for the
volume of the box which is =5~
not occupied by the candles. l-
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SKill 25.6 Calculating volume in relation to capacity.

Substitute known values into the appropriate formula.
Use the conversion factors between cubic units and capacity units:

. Conversion Facts - CUBIC VOLUME to CAPACITY

1000 cm®=1000mL =1L
1000L=1m?

Q. A rectangular swimming pool is 20 m long and  A. V =Iwh where =20, w= 12 and h=2

12 m wide. If its average depth is 2 m, how
many litres of water would you need to fill the
pool? [Hint: 1000 L=1m?]

=20%x12%x2
=20x%x 24
=480 m?
=480000 L

The vase has 0.5 litre of water in it. Find the
depth of the water. [Hint: 1000 cm3=11L]

= 5cm

Using 0.5 L =500 mL

V=>01hwherel=5and V=500

Using V' = &3}’ and m = 3.14, find how much

ice cream could fit exactly inside this cone.
[Hint: 1 mL=1cm?]

<~—6 cm—

b) A rectangular fish tank with dimensions 20 cm

by 15 cm by 10 cm is half full of water. How
many millilitres of water would you need to
fill the fish tank? [Hint: 1 mL=1cm?]

d) Usingn= % find the maximum volume of

water the trough could hold.
[Hint: 1000 cm3=11L]
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Skill 25.7 Calculating volume in relation to length and area.

e Substitute known values into the appropriate formulas for area and volume.

Q. A rectangular prism with volume 216 cm?
has a height of 6 cm and a width of 5 cm.
Calculate the length of the prism.

A. V=Iwhwhere V=216, w=5andh=6
216 =1%x5%x6
30[=216

1:216+30
[=7.2cm —

a) A cube has a total surface area of 54 cm?.
What is the volume of the cube?

TSA =61 and V=

c) Ifa cube has a total surface area of 96 mm?,
what is the volume of the cube?

e) A rectangular long jump pit holds 13.5 m3 of
sand. If the pit is 9 m long and 3 m wide, how
deep is the sand?

d) A rectangular fish tank can hold 30000 cm3
when full. If the tank is 20 cm wide and
30 cm long, how deep is the water?

b) A rectangular prism with volume 189 mm?
has a height of 3 mm and a length of 7 mm.
Calculate the width of the prism.

d) Ifa cube has a total surface area of 150 cm?,
what is the volume of the cube?

f) How many metal cubes of side length 4 mm
need to be melted down to produce a single
cube of side length 8 mm?

h) How many metal cubes of side length 3 cm
need to be melted down to produce a single
cube of side length 9 cm?
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Skill 25.8 Calculating the volume of composite solids.
*  Substitute values into the appropriate formulas for volume.
Q. A30mm x 30 mm x 30 mm pyramid is A. V,of cube =1
removed from a 30 mm x 30 mm x 30 mm V, of square pyramid = Aph where A, = I
cube. Find the volume of the remaining shape. and h =1
13
B3
‘ 30 mm VJ_V§=Z3_?
FN\X\A-— V= r where | = 30
3 0
p_ 2x30x30x30
- A
V=20 x 900
= 18000 mm?3
a) How much less is the volume of the cone than ~ b) A hemisphere of diameter 21 m is removed
the Volumze:2 of the cylinder of the same height? from this cylinder. Using mt ~ % find the
(Use t = 7) volume of the remaining shape.
| ol | r
21 cm -~ 2m
mrlh
V, of a cylinder = mwr’h, V5 of a cone = 2 =
’h
VI—VQ—TCZh—nr =
.................................................. S
_ 2mrh 3
== =
27 7 T
=,ZX—XZX— %x— = = m3
A S
=1lx7x7 = cm?

¢) Using mt =~ 3.14 find the volume of the shape. d) A cone of diameter 6 cm and height 14 cm is
removed from this cylinder. Find the volume

of the remaining shape. (Use it = %)

14 cm

O |- -
o i
<10 mm — ' %

V= V=
_ - mm? _
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26. [Pythagoras / Trigonometry]

Skill 26.1

Solving simple quadratic equations.

e (Calculate the square numbers on the right-hand side of the equation.
e Evaluate and simplify the right-hand side of the equation.
o Take the square root of both sides of the equation to find the value of the unknown.
e Estimate which positive number, when multiplied by itself, produces the number under the
square root.
e Check your estimation by multiplying your guess by itself.
e If the number is a decimal number consider the position of the decimal point.
Q. Find the positive solution A. a’=20°-16°
e
a’=20"-16* a® =400 - 256
a’=144
Ja? =144
a=+12x12
a=12
a) Find the positive solution b) Find the positive solution ¢) Find the positive solution
forc: ¢*=676 for b: b* =441 for a: a*=225
Jet =4676 = a=
c=\26X%X26 b= a=
C = 26 b = a=
d) Find the positive solution e) Find the positive solution f) Find the positive solution
for b: b*=1600 forc: ¢*=6.25 fora: a*=0.16
= c= a=
b= c= a=
b= c= a=
g) Find the positive solution h) Find the positive solution i)  Find the positive solution

forc: ¢>=7%+24*

fora: a*=50%-302

for b: b*=25%-20?

page 303

© Maths Mate Mauve/Lime Skill Builder 26




SKill 26.2 Recognising Pythagoras’ theorem.

e Determine which is the longest side of the right-angled triangle (hypotenuse).
Hints: In a triangle, the vertices are labelled with capital letters.
Any side length of a triangle is usually labelled with a lower case letter (the same as the
letter at the opposite vertex or angle).
e |dentify correct statements of Pythagoras’ theorem or ones derived from it.
77777777777777777777 B
Pythagoras’ Theorem: a2 + b2 =c? <
For any right-angled triangle, the square of the length of the hypotenuse c & S .
(c) equals the sum of the squares of the lengths of the two perpendicular < H
SldeS (a and b). perpendicular side :«
SO AL b C
OR: c2= a2+ b2 - OR: a2= c2-b2and b2= c2- a2
For any right-angled triangle, the square of |  For any right-angled triangle, the square of
the length of the hypotenuse (c) equals the | the length of a perpendicular side equals
sum of the squares of the lengths of the - the difference between the square of the
two perpendicular sides (a and b). - length of the hypotenuse and the square of
- the length of the other perpendicular side.
Q. Which statements of Pythagoras’ theorem are A. Pythagoras’statements are: u’=s’+ 1
correct? or s’+t°=u’
A) £+t = - or s’=u’ -1’
B) u’=s>+¢> f or '=u’-s’
C) s’=u’-1t* s The correct statements are B and C.
a) Which letter marks the perpendicular side b) Which statements of Pythagoras’ theorem are
opposite to angle D in this right-angled correct?
triangle? A) W2 = u2 + V2
. . 5 B) u’=v*+w?
/ C) vz = W2 - u2
d f /\
C — and
c) Connect the following Pythagoras’ d) Connect the following Pythagoras’
relationships to their corresponding diagram: relationships to their corresponding diagram:
f2 — d2 _ e2 x2 +y2 :ZZ - - X 2
ez=f2—d2 22=x2—y2
ez = d2 +f2 ,,,,, d F yz = xz + ZZ
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Skill 26.3 Solving more complex quadratic equations.

Calculate the square numbers on both sides of the equation.
Isolate the pronumeral on the left-hand side of the equation.
Evaluate and simplify the right-hand side of the equation.

Take the square root of both sides of the equation to find the value of the unknown.

Q. Find the positive solution
for b:
12>+ b* =157

A.

12°+ b’ =157
144 + b> =225
b’ =225- 144

b’ =81
Uy =81 —GI=5D)
b=9

a) Find the positive solution
forc: 12*+16*=¢’

144+ 256 =c?

d) Find the positive solution
fora: a®+20*=25"

g) Find the positive solution
forc: 10°+24>=¢?
c=

b)

h)

Find the positive solution c)
fora: a*+15°=17°

Find the positive solution f)
for b: 24°+b*=25°

Find the positive solution i)
for b: 40%+b*=50°

Find the positive solution
for b: 5*+b*=13"

Find the positive solution
forc: 9%+ 12°=¢?

Find the positive solution
forc: 7°+24°=¢’
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Skill 26.4 Finding the hypotenuse when the other sides of a right-angled

triangle are given.

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,

¢ Identify the given side lengths on the diagram. Pythagoras’ Theorem
e State Pythagoras’ theorem. | 24 h2 = (2 :
e Substitute the values into Pythagoras’ theorem. as+ c
e Isolate the unknown quantity on the left-hand side of the equation.
e Evaluate and simplify the right-hand side of the equation.
e Take the square root of both sides of the equation to find the value of the unknown.
Hint: The most common triplets of numbers that make Pythagoras’ theorem true are:
(3,4,5) (5,12,13) (8,15,17) (7,24,25). e.g.3*+4*=5 (Pythagorean triads)
Q. For this triangle use Pythagoras’ theorem a=12andb=16
a’+ b* = c*. Find the length of the hypotenuse. a’+b’=c’
12°+16°=c’
c’=12+16°
a=12 b=16 &= 144+ 256
- c’ =400
o Je=Ja00
c=20
a) For this triangle use Pythagoras’ theorem For this triangle use Pythagoras’ theorem
a’+ b*>=c’. Find the length of the hypotenuse. a’+ b*>=c?. Find the length of the hypotenuse.
c=7?
a=90 b=120
90° +120° = ¢*
c’=8100+ 14400 c’=
c’=22500 c’=
Vel =422500 c= c= c=
c) For this triangle use Pythagoras’ theorem For this triangle use Pythagoras’ theorem

c¢>=a’+ b*. Find the length of the hypotenuse.

a’+ b*=c?. Find the length of the hypotenuse.
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Skill 26.5 Finding a perpendicular side when the other perpendicular
side and the hypotenuse of a right-angled triangle are given.

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,

e Identify the given side lengths on the diagram. Pythagoras’ Theorem
e State Pythagoras’ theorem. | 24 h2= 2 |
e  Substitute the values into Pythagoras’ theorem. as+ c
e Isolate the unknown quantity on the left-hand side of the equation. =~
e Evaluate and simplify the right-hand side of the equation.
e Take the square root of both sides of the equation to find the value of the unknown.
Hint: The most common triplets of numbers that make Pythagoras’ theorem true are:
(3,4,5) (5,12,13) (8,15,17) (7,24,25). e.g.3>+4* =57 (Pythagorean triads)
Q. For this triangle use Pythagoras’ theorem A. a=25andc=6.5
a’+ b*=c*. Find the length of the side a’+b’=c’
labelled b. 2.5°+b°=6.5’
b’=6.5"-2.5"
b*=4225-6.25
b’ =36
b =36
b=6
a) For this triangle use Pythagoras’ theorem b) For this triangle use Pythagoras’ theorem
a’+ b*=c*. Find the length of the side a’+ b* = c*. Find the length of the side
labelled b. labelled a.
a=15 b="?
c=25
15°+b7 =257
b’=625-225 a’=
b’ =400 a’=
Vb =1/400 b= a= a=
c) For this triangle use Pythagoras’ theorem d) For this triangle use Pythagoras’ theorem

a’>+ b*=c*. Find the length of the side
labelled a.

b=30

c=34

a’+ b*>=c*. Find the length of the side
labelled b.
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SKkill 26.6 Applying Pythagoras’ theorem (1).

Locate or draw a right-angled triangle in the diagram.

Identify the given side lengths in this right-angled triangle.

Identify the required side length in this right-angled triangle and label it with a variable.
Use Pythagoras’ theorem to find the required side length.

(see skills 26.4, page 306 and 26.5, page 307)

Find the missing length in this diagram
showing a T-square.

A.

L et et Wpt lott e " Mg U 0/ T lg Ul Ty Tl T e T T
I o2y 3y By e T 81 I 10 g 1 12

12 cm

| 3 S 4 4 [BI' e~ gt 1z 7 197 Mg Ty T dg U g VT |
|CT. o2 3 4B 6 T §] 9 101 11 12 :i;\\ g
R 12 cm CmT “
missing length:
To o 2 142 2 Pythagoras’
o - =124 5
=144+ 25
x’=169
x=+169
x=13
a) Would clipping shears, 125 cm long, fitinside ~ b) Would a 26 cm long paint brush fit inside this

Find the diagonal

this rubish bin with its lid on?
to scale.]

[Objects not drawn

120 cm

L— 50 cm —»‘

xX*=50"+120° theorem

tin with its lid on?

&3

[Objects not drawn to scale.]

20 cm
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SKill 26.6 Applying Pythagoras’ theorem (2). B

¢) How far down this mountain slope is the
sleigh descending?

250 m

e) How long is the ramp on which the model boat
descends?

150 cm

d) What is the distance marked x on this diagram
showing the semaphore which signals letter 1?

X cm

O

50 cm

130 cm

f) A 2.5 mlong ladder is leaning against a wall
and its end is 1.5 m from the base of the wall.
How high up the wall is the ladder reaching?

I
j@if
IFC
j?Eﬁ . 25m
ZFC -
IFC
1.5m
X = m
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Skill 26.7 Applying Pythagoras’ theorem to find the perimeter of

2-dimensional shapes.

e Highlight a right-angled triangle in the diagram.
e Identify the given side lengths in this right-angled triangle.
e Identify the missing side length in this right-angled triangle and label it with a variable.
e Use Pythagoras’ theorem to find the missing side length. (see skills 26.4, page 306 and 26.5,
page 307)
e Calculate the perimeter of the 2-dimensional shape. (see skill 23.1, page 259)
Q. Find the perimeter of this rhombus by first
calculating the missing side length. diagonals are
perpendicular and
bisect each other
120 m
50m} x2:252+602
x> =625+ 3600 theorem
120 m x’=4225
xX=+/25%x169
x=5x13
x=065
P=4x65m=260m
a) Find the perimeter of this rectangle by first Find the perimeter of this triangle by first
calculating the missing side length. calculating the missing side length.
x’+36° =39’ x’+24°=25°
x?=1521 - 1296 7 X = 25mm/ | 24mm
............................................. s s
*
x?=225 v iz
X =+225 X = —_
.......................................................................................... -— XMmm —
x=15 X=
P=15+15+36+36 = cm P= = mm
c) Find the perimeter of this isosceles triangle by Find the perimeter of this triangle by first

first calculating the missing side length.

9 cm
............................................. \* cm Jom
P= = cm

calculating the missing side length.

15m ~6m-
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SKill 26.8 Applying Pythagoras’ theorem in a variety of 2-dimensional
shapes.

e Highlight a right-angled triangle in the diagram.

e Identify the given lengths in this right-angled triangle.

e Identify the missing length in this right-angled triangle.

e Use Pythagoras’ theorem to find the missing length. (see skills 26.4, page 306 and 26.5, page 307)

Q. Find the missing length in this trapezium. A. i

30
J ¢
* 24 72 =252 Pythagoras’
Y2 =625 - 49 theorem
3 x’=576

x=~376
x=24

a) Find the missing length in this rectangle.

x’=7225-1600 [J

I
(e
|
T

b)

Find the missing length in this triangle.

--------------------------------------------- 18

X2=

--------------------------------------------- 15

X2=

X =

X = X =

X = = X = =
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Skill 26.9 Finding a side length in isosceles right-angled triangles (1).

e Use Pythagoras’ theorem in the isosceles right-angled triangle to find an unknown side

length.

(see skills 26.4, page 306 and 26.5, page 307)

Q. How much wire was used for the outside

square of this clothes line?
[Leave your answer in surd form.]

aerial view

A.

- 180cm——7MF-——»

[60 cm\ 50 cm™N0 emN\30 ¢f

180 cm
2= 180° + 180°
x2 ~ oy ]802 theorem

x= \2x32400
x= 64800

Perimeter wire = 4x

=4 X\64800 cm

(approx. 1000 cm)

a) How long is each blade of this windmill, if
they are all the same length and the distance
between the tips of two consecutive blades

1S 6 m? [Leave your answer in surd form.]

b)

What is the distance between the flags when
this semaphore is signalling letter N as shown
in the diagram? [Leave your answer in surd form.]

90 cm 90 cm
X cm
x?=90°+ 90’
x’=2x%
x:
X = cm
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SKill 26.9 Finding a side length in isosceles right-angled triangles (2).

c) How long are this ladder’s legs, if they are 2 m

apart? [Leave your answer in surd form.]

X m X m

e) How long is each of these helicopter blades, if
they are all the same length and the distance
between the tips of two consecutive blades

is 15 m? [Leave your answer in surd form.]

wof

d) How long is the inner wire on this clothes

line? [Leave your answer in surd form.]

‘$§00m 0 c\30 ¢

L]
S
9

aerial view

f) Find the missing length in this diagram

showing a ceiling fan. [Leave your answer in surd
form.]

2
X
....................................................................................................... cm
X = m
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Skill 26.10 Applying Pythagoras’ theorem to find the distance between
two points located on a Cartesian plane (1).

Draw a horizontal line through the first point.

Draw a vertical line through the second point.

Mark the point at the intersection of these lines.

Join the three points (the two given points and the point at the intersection) to form a
triangle.

Count the units along the horizontal and vertical sides of the triangle.

e Use Pythagoras’ theorem in this right-angled triangle to find the hypotenuse.

(see skill 26.4, page 306)

Q. Find the distance GH in this Cartesian plane.

[Leave your answer in surd form.]

,,,,,,,,,,,,,

fffffffffffffffffffff

missing length:

,,,,,,,,,,,,,,,, 0 T I hypotenuse
,,,,,,,,,,,,,,, :,_2,,,,,,,,,,,,,,,",-',,3 T T NiiintersectionpointP
J_3 ,,,,,,,,,,,,,,,, e homzomatime gy AT
,,,,,,,,,,,,,,,, e
,,,,,,J,,,‘,,,‘, Sl (;Flzzc;f)z'i'F)I_I2
r G Y GH’ =6+ 3> theorem
GH’=36+9
GH’=45
GH=~45
a) Find the distance CD in this Cartesian plane. b) Find the distance MN in this Cartesian plane.

[Leave your answer in surd form.]

[Leave your answer in surd form.]
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Skill 26.10 Applying Pythagoras’ theorem to find the distance between
two points located on a Cartesian plane (2).

¢) Find the distance AB in this Cartesian plane. d) Find the distance PQ in this Cartesian plane.

[Leave your answer in surd form.] [Leave your answer in surd form.]
R AREEEE iy
,,,,:,,,,: ,,,,,,,,, 4,,,,,3,,,,Q ,,,,,,,,,
A S T S
2 ,,,,,,,,,,,,,,,,,,,,,
. 1 S

13 s s
-‘4-3-2-110 12 3 4X
_2 ,,,,,,,,,,,,
ffffffffffffffff _3
7 A S S I
Y
2
PO =
e) Find the distance EF in this Cartesian plane. f)  Find the distance A’B’ in this Cartesian plane.

[Leave your answer in surd form.] [Leave your answer in surd form.]

DR D A R
T e e e e L R

Y A." ,,,,,,,,,,,,,,,,,,,

EFZ AlBIZ
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SKkill 26.11 Applying Pythagoras’ theorem to find the area of

2-dimensional shapes.

e Highlight a right-angled triangle in the diagram.
e Identify the given side lengths in this right-angled triangle.
e Identify the missing side length in this right-angled triangle and label it with a pronumeral.
e Use Pythagoras’ theorem to find the missing side length. (see skills 26.4, page 306 and 26.5,
page 307)
e Calculate the area of the 2-dimensional shape. (see skills 23.5 to 23.7, pages 265 to 267)
Q. Find the area of this triangle. A. Let x = perpendicular height 3
x’=34°-16"
2_
m x =1156 - 256 3
x* =900
_
x=~900 . perpendicular
- height bisects th
o x= 30 ] e1g b;:zC S the
Area of triangle = 7 bh
i 16
== X 32x%x30
17
=480 m?
a) Find the area of the parallelogram by first b) Find the area of the right-angled triangle
calculating the missing side length. by first calculating the missing side length.
13
P+ 127°=15° > s X +40° =41’ 41 em
_____________________________________________ i AN i
X2 == 225 - ]44 \\\\lzm A x2 = 40 cm X cm
""""""""""""""""""""""" xm
x’=81 SREEN x’=
x=v8 = x=9 / X =
baseparanictogran =9+ 9=14 Atriangle =
2 2
Aparan =bh=14x 12 = L I DI = cm
c) Find the area of the square by first calculating ~ d) Find the area of the rectangle by first
the missing side length. calculating the missing side length.
& xm
x’+x’=12° P
.......................................................................................... .
2x° =
x°= < 36m
X =
Asquare = Apectangle =
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SKill 26.12 Recognising trigonometric functions (sine, cosine, tangent).

e |dentify the hypotenuse of the triangle, and the opposite and adjacent sides corresponding
to the marked angle (a - alpha, p - beta, 6 - theta, etc).

e Label each side of the triangle with H, O and A.

e Decide which two sides of the triangle are given OR which side and angle of the triangle are
given.

e Use one of the SOH - CAH - TOA relations to decide which trigonometric ratio can be used
to find the unknown angle OR the unknown side.
Hint: Use the SOH - CAH - TOA rules to remember the trigonometric ratios.

' Trigonometric ratio (function) sine

Opposfte sin @ = 9 SineOppositeHypotenuse (SOH)

sinf= ———
hy potenus e H

Trigonometric ratio (function) cosine

cos 0= _adacent CoS 0= A CosineAdiacentHypotenuse (CAH)
hy potenus e H

Trigonometric ratio (function) tangent

_ opposite _ 0 A
tan 6 = —adjac ont tan 6 = A TangentOpp05|teAdJacent (TOA)
Q. Which trigonometric ratio would be used to A. & 12 O (opposite) and

A (adjacent) = OA =
the tangent ratio

A) sine (7 12 TOA
B) cosine x The answer is C.
C) tangent

find the unknown side x?

=

a) Which trigonometric ratio would be used to b) Which trigonometric ratio would be used to
find angle 67 find the unknown side x? -
A) sine A) sine
B) cosine B) cosine 16 X
C) tangent C) tangent

¢) Which trigonometric ratio would be used to d) Which trigonometric ratio would be used to
find angle o? find the unknown side y?
A) sin§ 4 A) sinej Y 180
B) cosine B) cosine
C) tangent 55 C) tangent 9

e) Which trigonometric ratio would be used to f)  Which trigonometric ratio would be used to
find angle 3? find the unknown side x?

[7

A) sine B A) sine
B) cosine B) cosine gy
20 15
C) tangent C) tangent 35
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SKill 26.13 Calculating the value of basic trigonometric ratios in
right-angled triangles.

e Mark the angle whose trigonometric ratio is required.
e Label each side of the triangle with H, O and A.

e Use one of the SOH - CAH - TOA relations to calculate the required trigonometric ratio.
Trigonometric ratio (function) sine 3
sin o= M sin @ = g SineOppositeHypotenuse (SOH) v

hy potenus e H E 0 1
S0
Trigonometric ratio (function) cosine S
_adjacent _A .
COS 6= hy potenus € COS 6 = H CosmeAdJacentHypotenuse (CAH) |_
Trigonometric ratio (function) tangent A
_ opposite _ 0 R
tan 0= —adjac o tan 0= A TangentOpp05|teAdJacent (TOA)
Q. Calculate the value of cos D in this triangle. A. F
;
25A 60
25 60 H
D 65 E
D 65 E cos D= adjacent
hypotenuse
_25 00
N 65 +5
_5
13
a) Calculate the value of sin B” in this triangle. b) Calculate the value of tan M in this triangle.
A :
39 60
15 lm\ 80
M
¢ 36 B 100
n B’ 9 M "
sin 1" tan M =
_133 _ _ _
=30 s = = =

c) Calculate the value of cos E in this triangle.

d) Calculate the value of sin A” in this triangle.

. 170 E B 32 c
F AN
cos E = sin A’ =
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SKill 26.14 Finding an unknown side of a right-angled triangle when a

trigonometric ratio of an angle and another side of the triangle are given (1).

Label each side of the triangle with H, O and A.

Substitute the numeric values in the relation.
Solve the equation for the unknown side length.

Use the SOH or CAH or TOA relation corresponding to the given trigonometric ratio value.

Trigonometric ratio (function) sine

sSin @ = M sin @ = 9 SineOppositeHypotenuse (SOH)
hy potenus e H

Trigonometric ratio (function) cosine

cos 6= M cos 6= A CosineAdjacentHypotenuse (CAH)
hy potenus e H

Trigonometric ratio (function) tangent

tan 6 = Opposite tan 6 = 9 TengentOppositeAdjacent (TOA)
adjac ent A & PP :

Q. A9 m support wire is attached to a flagpole
and makes an angle of 65° with the ground.
If cos 65° = 0.42, find the approximate

0.42=7 Vaa
distance from the end of the wire to the base 42 )95
of the flagpole. 700 X 9 65)(3
K 42x9=100x x
T~ 100x = 378
x=378+100
x=3.78 m

A.

adjacent A
cos 65°= ——— = —
hypotenuse ~ H

a) A3 m ladder is leaning against a wall and
makes an angle of 26° with the wall. If
cos 26° = 0.89, how high up the wall is the
top of the ladder?

b)

A kite’s string makes an angle of 40° with the
horizon. The string length is 1000 cm and
sin 40°= 0.64. If the boy’s height is 160 cm,
how high above the ground is the kite flying?

1000 cm

xcm
cos 26° sin 40° =

ﬁ .....................................................................................................................................................................................................
00 s b ——————————— s
X = 20 e
X 20T 0
................................................... Xz m LA L i cm
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SKill 26.14 Finding an unknown side of a right-angled triangle when a g
trigonometric ratio of an angle and another side of the triangle are given (2).

€) Aroad sign casts a shadow which is 4.2 m d) In this profile view the vacuum cleaner
long when the sun is at an angle of 40° in the makes an angle of 50° with the ground. If
sky. If tan 40° = 0.84, find the height of the sin 50°= (.77, how high above the ground is
road sign. [Give your answer correct to 2 decimal places.] the handle of the vacuum cleaner?
—
X cm
sin 50° =
X = m x= cm
e) Ifcos 65°=0.42, what is the height of this f)  You are observing a hot air balloon which is
tent above the ground? 5 km away from you and makes an angle of

28° with your eye level. If sin 28°= 0.47, how
high above eye level is

the balloon?
<
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SKill 26.15 Calculating the value of trigonometric ratios in right-angled
triangles by first applying Pythagoras’ theorem (1).
e Label each side of the triangle with H, O and A. Pythagoras’ Theorem
e Apply Pythagoras’ theorem to calculate the unknown side length 24 2= 2 :
of the triangle. (see skills 26.4, page 306 and 26.5, page 307) ac+ =C
e Use one of the SOH - CAH - TOA relations to calculate the required trigonometric ratio.
 wia 0 eOHY emen A ecaHY 0 a0 toar
sin 6= (SOH) | cos O =1+ (CAH) ; tan 6 = - (TOA)
. . - . te RO
Q. Calculate the value of sin P in this triangle. A. sinp= —22Z _
[Hint: Pythagoras’ theorem will help.] hypotenuse PQ w
. PQ’= PR’ + RQ’
5 PO =15"+20
20 PO’ =225+400
P PQO*=625
PO=25 4
. RO 20
Q sin P = @ = E = g
a) Calculate the value of tan U in this triangle. b) Calculate the value of sin B in this triangle.
[Hint: Pythagoras’ theorem will help.] [Hint: Pythagoras’ theorem will help.]
W v A
H
50 14 60
U
C ) B
it w .
tan U= 22P2E sin B =
. L.
ywi=Uw’-Uy’ AB’ =
VW?=2500—- 196 =2304 = VW =48 AB’ = = AB =
w48
tan U= — = — = sin B = =
...................... UV 1% o
c) Calculate the value of cos B” in this triangle. d) Calculate the value of cos N in this triangle.
[Hint: Pythagoras’ theorem will help.] [Hint: Pythagoras’ theorem will help.]
A P
N 20 M
B C
cos B' = cos N =
B/c/Z — NPZ —
BC’= = B'C' = NP’ = = NP =
cos B' = = cos N = =
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SKill 26.15 Calculating the value of trigonometric ratios in right-angled
triangles by first applying Pythagoras’ theorem (2).

e) Calculate the value of cos J in this triangle. f) Calculate the value of cos L in this triangle.

[Hint: Pythagoras’ theorem will help.] [Hint: Pythagoras’ theorem will help.]

20 J K
L 15
15
H M 17 L

cos J= cos L=

HJ’ = KL’ =

HJ? = = HJ= KL’ = = KL=

cos J= = cos L = =
g) Calculate the value of tan D in this triangle. h) Calculate the value of tan H in this triangle.

[Hint: Pythagoras’ theorem will help.] [Hint: Pythagoras’ theorem will help.]

by . ’J 41
D

tan D = tan H =
i) Calculate the value of sin Q in this triangle. j) Calculate the value of sin M in this triangle.

[Hint: Pythagoras’ theorem will help.] [Hint: Pythagoras’ theorem will help.]

Q 51 R N

100
45
! M50
sin Q = sin M =
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27. [Angles]

Skill 27.1 Choosing the correct terms related to angles.

e Consider the definitions and properties of a variety of angles.
(see Glossary or Maths Facts, page 455)

Hints: An angle can be classified according to its size (acute, right, obtuse, straight and reflex).
Two angles can be classified according to their position in relation to one another (adjacent,
supplementary, complementary or vertically opposite).

Q. Which would describe the pair of angles A. A) vertically opposite = equal angles
marked x and y in this diagram? (x and y are not equal) false
A) vertically opposite B) supplementary = angles add to 180°
B) supplementary (x and y add to less than 180°)  false

C) adjacent C) adjacent = angles share the vertex
x 5 and an arm true

The answer is C.

a) Which would describe the pair of angles b) Which would describe the pair of angles
marked x and y in this diagram? marked x and y in this diagram?
A) right A) straight v
B) vertically opposite B) supplementary x
C) supplementary C) acute
x( X )y
B
c) Which would describe the pair of angles d) Which would describe the pair of angles
marked x and y in this diagram? marked x and y in this diagram?
A) reflex A) acute
B) right 7 B) obtuse =
C) complementary x C) complementary
e) Which would describe the pair of angles f)  Which would describe the pair of angles
marked x and y in this diagram? marked x and y in this diagram?

A) supplementary A) complementary

X
B) obtuse B) right y
C) vertically opposite N C) adjacent
y

g) Which would describe the pair of angles h) Which would describe the pair of angles
marked x and y in this diagram? marked x and y in this diagram?
A) supplementary A) straight
B) acute / B) complementary ’
C) vertically opposite Y C) right LT

— x
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Skill 27.2 Finding the complement and the supplement of a given angle. nn

e Use the properties of angles.
e  Write an equation involving the unknown angle x°.
e Solve the equation for x°.

. Supplementary Angles :{ Complementary Angles
; Vi 15°
' Add to 180° 105° / 75° " Add to 90° e
Q. Find the values of x° and y°. A. x°and 140° are supplementary:
x°+ 140° = 180°
x°+ 140° - 140° = 180° - 140°
D\ 95° x°=40°
L 2l v°, 95° and x° are supplementary:
140° YO+ 95°+40° = 180°
Yo+ 135°—135°=180° - 135°
yo — 450
a) Find the value of x°. b) Find the value of x°.
x ..............................................................................................................................................................
48°
X°+48° - 48°= 90° - 48°
Xx° = x° =
c) Find the value of x°. d) Find the value of x°.
x° 136° x° 95° 55°
x° = x° =
e) Find the values of x° and y°. f)  Find the values of x° and y°.
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Skill 27.3 Working with vertically opposite angles. 2

e Use the definition of vertically opposite angles. (see Glossary, page 443 and Maths Facts, page
455)

e Consider complementary and supplementary angles. (see skill 27.2, page 324)

Q. Find the values of x° and y°. A. y°and 117° are vertically opposite:
ye=117°
x°, 22°and 117° are supplementary:
I\ 1170 X°+22°4117° = 180°
J° x°+139°—139°=180°— 139°
x°=41°
a) Find the value of x°. b) Find the value of x°.
xo 260 xo
26° &
¢) Find the values of x° and y°. d) Find the values of x° and y°.
yO
xO
145°
69° x© =
y°+69° = 180°
Yo+ 69° - 069 = 180° - 69°
.................................................................... Yz e
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SKkill 27.4 Working with angles in a triangle.

e Use the properties of triangles.
e Write an equation involving the unknown angl!
e Solve the equation for x°.

e x°

Q. Find the value of x°.

50°

Isosceles triangle = base angles are equal
x°+50°+ 50° = 180°
x°+100° - 100°=180°—~ 100°
x° = 80°

a) Find the value of x°.

60°
30° x°
x°+90° = 180°
x°+90° - 90° = 180° - 90°
x° =
¢) Find the value of x°.
xO
T e
x° =
e) Find the value of x°.
x° =

b) Find the value of x°.
25°

x° =

d) Find the value of x°.

48°
xO
48°

x° =

f) Find the value of x°.
x° =
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SKill 27.5 Finding the exterior angle of a triangle. B

e Use the property:

- an exterior angle of a triangle is equal to the sum of the two opposite interior angles of the

triangle.

e Wirite an equation involving the unknown angle x°.

e Solve the equation for x°.

Q. Find the value of x°.

o

X

50°

A. x°

502

Isosceles triangle = base angles are equal
x°+x°=50°
2x°+2=50°+"2

x°=25°

a) Find the value of x°.

20°

x°+20°-20°= 60° - 20°

c) Find the value of x°.

70°

b) Find the value of x°.

120°
40° x°

X =
d) Find the value of x°.
140°
x° 1009
x° =
f)  Find the value of x°.
- 125°
xO
x° =
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Skill 27.6 Working with angles in a quadrilateral. 2

e Use the property:

- the sum of the interior angles of any quadrilateral is 360°.
e Write an equation involving the unknown angle x°.

e Solve the equation for x°.

Q. Find the value of x°.

RN

-
.

115°

N

Parallelogram = opposite angles
are equal

2x°+ 2% 115° = 360°

A.\O&Q
X

\ |
v 2x°+ 230° - 230° = 360° - 230°
2x° = 130°
115°
3\\ 2x0 =2 =130°+ 2
x°=65°

a) Find the value of x°.
A
140°

75°

X

x°+90°+ 140°+ 75° = 360°

x°+305° - 305°= 360° - 305°

X =

¢) Find the value of x°.

75°
105°
xO 500

x° =

e) Find the value of x°.
x° =

X =

d) Find the value of x°.

>3° 75°
155°
xO

x° =

f) Find the value of x°.

dop| [ —————

x° =
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SKill 27.7 Working with pairs of alternate, co-interior and corresponding

angles.

e Consider the classification and properties of the angles formed by intersecting a pair of
parallel lines by a transversal. (see Glossary, pages 386, 391 and 394)

ALTERNATE ANGLES

CO-INTERIOR ANGLES

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,

Q. Find the value of x°.

Y

134°

A. x° x° and 134° are not in
//a ° any category above

/</134°

a® and 134° are corresponding angles
= a°=134°
x° and a® are supplementary angles
= x°+a°=180°
Substitute a® = 134° = the equation becomes:
x°+134° =180°
x°+134°—134°=180°— 134°

x°=46°
a) Find the value of x°. b) Find the value of x°.
x°\
LoNL58°
72°
alternate angles = x°= = x°=
¢) Find the value of x°. d) Find the value of x°.
\\ \115"
° 1259 P
= x°= = x°=
e) Find the value of x°. f)  Find the value of x°.
xO
39° X
1445
= x°= = x°=
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Skill 27.8 Finding the value of an angle in a variety of diagrams. g
e Use the properties of angles. (see skills 27.1 to 27.7, pages 323 to 329 and Maths Facts, page 460)
e  Write an equation involving the unknown angle x°.

e Solve the equation for x°.

Q. Find the value of x°. A. 4x°+x°+45° = 180°
o Sx°+45°—-45°=180°— 45°
5x°=135°
S5x°+ 5°=135°+5°
45 x°=27°

4x° X

a) Find the value of x°. b) Find the value of x°.

3x°+60° - 60° = 180° - 60°

X° = x° =
e) Find the value of x°. f) Find the value of x°.
e
XO
2x°+30° 1 A4x°+20°
| s
o
xO — xO =
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SKill 27.9 Finding the value of an angle in a

Use the properties of angles in circles.

The angle at the centre of a
circle is twice the size of the

inscribed angle which intersects
the same arc of the circle.
Za=2x/b

Property 3

>
N

Property 5

All angles at the circumference
standing on the same arc, in the
same segment, are equal.

=

Za=/b=/Zc

Any tangent drawn on a circle meets

circle (1).

Property 2  The angle formed on the

circumference from a diameter

of a circle is always a right angle.

Za=090°

Property 4  The opposite angles in a cyclic

quadrilateral (all 4 vertices are

on the circumference) add up
/ to 180° (are supplementary).

za+ Zc=180°
Zb+ Zd=180°

the radius of the circle at right angles.

Q. Find the value of x°.

J

A.
7
A

52°is an angle at the centre
intercepting arc A

x°is an inscribed angle
intercepting arc A

A= 2x°=52°

Solve the equation:

2x° =52°
2x°+2=52°+2
° — 26°
a) Find the value of x°. b) Find the value of x°.
/
2x°+ 3x° = 90°
x°+5=90°+5
x° = x° =
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Skill 27.9 Finding the value of an angle in a circle (2).

c) Find the value of x°. d) Find the value of x°.
. °= 2x35°
xO — xO =
e) Find the value of x°. f) Find the value of x°.
Q
xo — xo =

g) Find the value of x°. h) Find the values of x° and y°.

____________________________________________________________________ = e D T
i)  Find the value of x°. J) Find the value of x°.
xO — xO =
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28. [Geometric Reasoning]

Skill 28.1 Recognising polygons, quadrilaterals and triangles.

e Consider the definition of a polygon. (see Glossary, page 423)
e Consider the properties of a parallelogram:

- both pairs of opposite sides are parallel and equal in length.
e Consider the properties of an isosceles triangle:

- two sides and two corresponding angles are equal.

Q. Circle the shapes that are not parallelograms. A. [S'shape - has only two opposite sides

parallel (not a parallelogram).
2" shape- has both pairs of opposite sides
equal in length (parallelogram).

3" shape - has both pairs of opposite sides
parallel (parallelogram).

4" shape - doesn t have any parallel sides

(not a parallelogram).
2 4
3
a) Circle the shapes that are polygons. b) Circle the shapes that are not parallelograms.
VQ

@ N~ ﬁ

c) Circle the shape that is not an isosceles d) Circle the shapes that are not polygons.
triangle.

e) Circle the shape that is a parallelogram. f)  Circle the shape that is not a polygon.

OVD 59U

page 333 © Maths Mate Mauve/Lime Skill Builder 28




Skill 28.2 Classifying triangles.

Look for equal sides or equal angles.

Look at the types of angles inside the triangle.

Sides and angles Triangle type
no equal sides/angles scalene
two equal sides/angles isosceles
three equal sides/angles | equilateral

Angles Triangle type
all acute angles acute-angled
one right angle right-angled
one obtuse angle obtuse-angled

Q. Which two options describe this triangle? A. A) scalene (no equal sides/angles) = true
A) scalene ‘ B) equilateral (all equal sides) = false
B) equilateral | C) obtuse-angled (1 obtuse angle) = true
C) obtuse-angled The answer is A and C.
a) Which two options describe this triangle? b) Which two options describe this triangle?
A) right-angled A) equilateral
B) obtuse-angled B) scalene
C) isosceles C) acute-angled
B and C and
c¢) Which two options describe this triangle? d) Which two options describe this triangle?
A) acute-angled A) acute-angled
B) isosceles B) right-angled
C) obtuse-angled C) scalene
and and
e) Which two options describe this triangle? f)  Which two options describe this triangle?
A) acute-angled A) isosceles
B) scalene B) obtuse-angled
C) equilateral C) right-angled
and and
g) Which two options describe this triangle? h) Which two options describe this triangle?

A) acute-angled
B) right-angled

0) isosceles//o\\

and

A) scalene
B) isosceles
C) acute-angled

and
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Skill 28.3 Describing the properties of quadrilaterals.

e Consider the properties of squares, rectangles, rhombi, parallelograms, kites and
trapeziums. (see Glossary, page 428)

Q. Iam a quadrilateral whose diagonals are not A. A) diagonals are equal = A false
equal in length and bisect each other at right B) diagonals do not bisect each other at right
angles. What am [? angles = B false
A) square C) diagonals are not equal and bisect each
B) parallelogram other at right angles = C true
C) rhombus D) diagonals do not bisect each other
D) kite = D false

The answer is C.

a) Iam atwo-dimensional shape with 4 sides. b) [ am a quadrilateral with both pairs of opposite
My diagonals are not equal in length and bisect sides parallel and diagonals equal in length.
each other but not at right angles. What am 1? What am 1?

A) rhombus A) rhombus

B) parallelogram B) trapezium

C) kite C) parallelogram
D) trapezium B D) rectangle

c¢) Iam atwo-dimensional shape with 4 sides. d) Iam a quadrilateral with both pairs of opposite
Adjacent angles are not equal and I have two sides equal in length, but no axis of symmetry.
axes of symmetry. What am [? What am 1?

A) trapezium A) square

B) kite B) trapezium

C) rhombus C) parallelogram
D) rectangle D) rhombus

e€) Draw and name the quadrilateral whose f) Draw and name the quadrilateral whose
diagonals are perpendicular, but has only one diagonals are equal in length and bisect each
axis of symmentry. other at right angles.

kite

g) Draw and name the quadrilateral whose pairs of h) Draw and name the quadrilateral whose
opposite angles are equal, but does not have any diagonals bisect each other at right angles and
axis of symmetry. has two axes of symmetry.
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Skill 28.4 Recognising rotational symmetry in 2-dimensional shapes.

Try to visualise the shape during a full turn of 360°.
e Count how many times during the full turn the image of the shape exactly covers the original
shape.
e This number is called the order of rotational symmetry.
Hints: A shape does not have rotational symmetry if, during a full rotation of 360°, the image of
the shape does not exactly cover the original shape.
To count how many times the image of the shape exactly covers the original shape, mark a
point on the shape, so you know when the shape has done a complete rotation of 360°.

Q. What is the order of rotational symmetry for A. A\ ,/\\ I/ I/\\
this shape? ( : ,’ \ ,, \:. \\ ’,

’D \)/ (\r*

7

, o \ The image of the shape covers
the original figure exactly
8 8 times.

The order of rotational symmetry = 8

a) Circle the shapes that do not have rotational b) Circle the shapes that have rotational
symmetry. symmetry.

€) This shape has rotational symmetry. How d) This shape has rotational symmetry. How
many times during a full turn (360°) does the many times during a full turn (360°) does the
image of the shape exactly cover the original image of the shape exactly cover the original
figure (order of rotational symmetry)? figure (order of rotational symmetry)?

e) What is the order of rotational symmetry for f)  What is the order of rotational symmetry for
this shape? this shape?

page 336 © Maths Mate Mauve/Lime Skill Builder 28




Skill 28.5 Describing the properties of 3-dimensional shapes.

Count the number of: - faces
- edges

- vertices (points/corners)

face
edge

vertex

face

base

Q. How many edges does a pentagonal pyramid A. Count the number of edges, or straight lines
have? in the pyramid: five edges in the base and
five vertical edges.
The answer is 10 / \
1 3
2
a) Ofthe 6 faces of a square prism, how many b) Ofthe 7 faces of a pentagonal prism, how
are rectangles? many are rectangles?
)
11 4
L 3
4
¢) How many vertices does a rectangular prism d) How many vertices does a triangular prism
have? have?
—4
e) How many edges does a tetrahedron have? f) How many edges does a rectangular pyramid
have?
g) How many faces does a pentagonal pyramid h) How many faces does a triangular prism
have? have?
i) Sketch and name the three-dimensional shape  j)  Sketch and name the three-dimensional shape
that has 6 faces, all of which are squares. that has 4 faces, all of which are triangles.
k) Sketch and name the three-dimensional shape 1)  Sketch and name the three-dimensional shape

that has 6 faces, five of which are triangles.

that has 6 faces, all of which are rectangles.
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Skill 28.6 Using Euler’s formula for polyhedra.

Euler’s formula for any polyhedra: Edges = Vertices + Faces -2 OR

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,

Q. Euler’s formula, E =V + F - 2 defines the
relationship between Edges, Vertices and
Faces of any polyhedron. Verify Euler’s
formula for this solid:

= + -2

E=15
V=10
F=7

E=V+F-2 Substitute 15, 10,7
15=10+7-2 into Euler’s formula

15 =15 (true)

15 |[=| 10 |+| 7 [-2

a) Euler’s formula, E =V + F - 2 defines the
relationship between Edges, Vertices and
Faces of any polyhedron. Verify Euler’s
formula for a hexagonal pyramid:

12|=| 7 |+ 7 |-2

c) Euler’s formula, E =V + F - 2 defines the
relationship between Edges, Vertices and
Faces of any polyhedron. Verify Euler’s
formula for a pentagonal prism:

= + -2

Euler’s formula, E =V + F - 2 defines the
relationship between Edges, Vertices and
Faces of any polyhedron. Verify Euler’s
formula for a triangular pyramid:

= + -2

Euler’s formula, E =V + F — 2 defines the
relationship between Edges, Vertices and
Faces of any polyhedron. Verify Euler’s
formula for this prism:

= + -2

e) Euler’s formula, E =V + F - 2 defines the
relationship between Edges, Vertices and
Faces of any polyhedron. Verify Euler’s
formula for this prism:

= + -2

Euler’s formula, E =V + F — 2 defines the
relationship between Edges, Vertices and
Faces of any polyhedron. Verify Euler’s
formula for this prism:

= + -2
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Skill 28.7 Recognising nets of 3-dimensional shapes.

e |dentify the shapes in the net.
e Imagine the shape folded. OR Make a model by tracing, cutting out and folding the net.

Q. Circle the net that cannot be folded to make a ~ A. Enlarge, trace and cut out the shape, folding
model of a cube. to try to form a cube.
— OR Imagine the shape folded:

L )
Can be folded
into a cube
| 2) Cannot be folded
into a cube

Z e

E Faces marked s overlap

3 ) Can be folded
- into a cube
1 o 3 —
| |
a) What three-dimensional shape can this net be b) What three-dimensional shape can this net be
used to make? used to make?

¢) What three-dimensional shape can this net be d) On this net of a cube, a face is marked B.
used to make? Label the opposite face with a T.

e) Circle the net that cannot be folded to makea  f)  Circle the net that can be folded to make a
model of a three-dimensional shape. model of a cube.
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Skill 28.8 Drawing translations, reflections and rotations on a
Cartesian plane (1).

To draw a shape translated on a grid

e Move it up (positive, vertically), down (negative, vertically), left (negative, horizontally) or
right (positive, horizontally) on the grid, without flipping, turning or changing its size.

To draw a shape reflected in a given line (mirror line)

e Draw a perpendicular line to the mirror line from each vertex of the shape.

e Extend the perpendicular line beyond the mirror line by the same distance.

e Plot and join the reflected points.

To draw a shape rotated by a given angle about a point (centre of rotation)

e Rotate each vertex by the given angle, in the given direction.

e Plot and join the rotated points.

Q. Draw the reflection of the trapezium ABCD A. Reflect A, B, C and D in the mirror line x = 0:
in the line of equation x = 0. A is one unit to the right of line x = 0
= drawA one unit to the left oflme x=0.

A'B’C’D is the reflection of ABCD in the

linex=10
a) Redraw the triangle EFG after rotating it b) Redraw the rectangle ABCD after translating it
180° about the point of coordinates (-1,2). -6 units horizontally and -5 units vertically.

c) Draw the reflection of the trapezium STUV in ~ d) Draw the reflection of the parallelogram
the line of equation y = 1. JKLM in the line of equation y = x + 2.
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Skill 28.8 Drawing translations, reflections and rotations on a
Cartesian plane (2).

e) Redraw the quadrilateral NOPQ after rotating ~ f) Redraw the triangle ABC after reflecting it in
it 180° about the point of coordinates (1,0). the x-axis and then translating it 5 units
horizontally.

3,,,—6,,@,,&,},,;,,3_1,,,

g) Redraw the triangle CDE after rotating it 90° h) Redraw the klte MNPQ after rotating it 180°
clockwise about the point of coordinates about the point of coordinates (3,—1) and then
(-3,1) and then translating it 4 units reflecting it in the y-axis.
horizontally and -5 units vertically.

i) Redraw the triangle ABC after rotating it 90° j) Redraw the triangle EFG after rotating it 180°

anticlockwise about the point of coordinates about the point of coordinates (-1,-1) and
(-3,0) and then translating it 9 units then reflecting it in the y-axis. Label the
horizontally and -5 units vertically. Label the transformation E'F'G'. Are triangles EFG
transformation A'B'C'. Are triangles ABC and and E'F'G' congruent or similar?

A' B C' congruent or s1m11ar‘7

‘,,:6,:5,,:4,43,,2{ [0 ,1,,;,,§,,4,,§,,6,X

‘70123456/?3
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Skill 28.9 Recognising and drawing enlargements and reductions on a B
Cartesian plane.

e Use the definitions of enlargement, reduction, factor of enlargement and factor of reduction.
(see Glossary, pages 400, 430 and 403 respectively)

Q. Find the scale factor of enlargement applied to ~ A. The length and width of the rectangle ABCD

rectangle ABCD to produce the larger rectangle. have doubled in the enlargement.
. ; Yoo Scale factor of enlargement = 2
B/
st R
e L
-3 D T T M
| 2 B ,,,,,,,,,,,,,,,,,,,,
:,,1 ,,,,,,,,, e e A
01 23 456 78 910X

a) Find the scale factor of reduction applied to b) Find the scale factor of reduction applied to
parallelogram ABCD to produce the triangle DEF to produce the smaller
smaller parallelogram trlangle

I
l“

c) Redraw the shape enlarged by a scale factor d) Redraw the shape reduced by a scale factor
of 3 about the origin of the axes. of about the point of coordinates (6 0).

fffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffff

’lerr‘ths of the shape

e€) Redraw the rhombus MNPQ enlarged by a f) Redraw the triangle ABC enlarged by a scale

scale factor of 4 about point Q. factor of 2 about the origin of the axes. Label
the enlargement A'B'C'. Are triangles ABC
and A'B'C' congruent or
similar?
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SKill 28.10 Recognising congruence tests for triangles. B

e Use the tests for congruence to check if two shapes are congruent (same size and shape).

Sicfe 3 7
Z 5\6e

side 3

S’O’@ 7

L °pis
‘ s7
so
.\"1

Q. Which congruence test (SSS, SAS, ASA, AAS, A. Triangles AOB and COD are right-angled.

RHS) can be applied to show that AAOB is AB = CD (hypotenuse)
congruent to ACOD? AO = OC (side)

D = AAOB = ACOD

based on the congruence test
A : : C RHS
0
B

a) Which congruence test (SSS, SAS, AAS, RHS) b) Which congruence test (SSS, SAS, AAS, RHS)

can be applied to show that these triangles are can be applied to show that these triangles are
congruent? congruent?
115°
Scm Scm
115°
c) Which congruence test (SSS, SAS, AAS, d) Which congruence test (SSS, SAS, AAS,
RHS) can be applied to show that triangle RHS) can be applied to show that triangle
AQOD is congruent to triangle COD? MON is congruent to triangle POQ?
'C Q p
D
7 0
M N
A B
e) Which congruence test (SSS, SAS, AAS, f)  Which congruence test (SSS, SAS, AAS,
RHS) can be applied to show that AAMB is RHS) can be applied to show that AEOF is
congruent to AAMC? congruent to AGOH?
B
E

F
N M 0

G

| H

A ‘ C
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Skill 28.11 Recognising similarity of 2-dimensional shapes.

To find the value of an unknown side:

e Locate two pairs of corresponding sides; one pair should involve the unknown side. “g
e Set up the proportion (two equal ratios written as an equation).

e Solve the equation to find the value of the unknown.

Corresponding angles are equal: Corresponding sides are proportional:
C ZA=/Dand /B=/Eand £C=«F AB _BC _AC
A DE EF DF
A B D E
Q. Triangles AMN and ABC are similar because:

LMAN = ZBAC (the same angle)
ZAMN = ZABC (corresponding angles)
ZLANM = ZACB (corresponding angles)

The sides are proportional:

aran o
__2_

AB  AC & N+ 3
6x+ 18 =8
6x+18—6x=8x—6x
2x =18
x=9

a) Complete the pairs of equal Complete the ratios of corresponding sides for

b)
F H
angles for these similar C these similar triangles.
triangles. ; A B
D E MAB_ BC AC

C

ZC: ,ZDZ ,LE: G H

c) If these two parallelograms are similar, whatis d) Find the value of x. [All measurements are in cm.]
the value of x? [All measurements are in cm. ]

7\ ........................................................... 16

6 X
21 20 5 T
X =
N |
9) Find the value of x. [All measurements are in cm.] f) Find the value of x. [All measurements are in cm.]
30
10 I -
X e L s
b
15 0
........................................................... 10
L]
xX= 8 X=
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Skill 28.12 Identifying equal sides and angles to prove that two triangles 3
are congruent.

e Find the equal sides or angles in the pair of congruent triangles (sides or angles which
are in the same position in their respective triangles and are marked the same way).
e Use the tests for congruence to check if two shapes are congruent (same size and shape).

***********************************************************************************************************************************

Side-side-side (SSS) Side-angle-side (SAS) iAngIe-angIe-side (AAS) ‘Right angle-hypotenuse

| | -5|de (RHS)

i o Side 3 e i S,

| Goe? g a (&o‘(r se

! side 3 N ypote™”

! s2

Q. Write the pairs of equal sides and angles A. The equal sides (in a matching position in the

to prove that AABC and AACD are congruent. 2 triangles) are:
Which congruence test did you use? AB=CD

AC = AC (a common side)

A ) B
= The equal angles (in a matching position in
the 2 triangles) are:
) " / £ZBAC=/ZACD

AABC = AACD, based on the congruence test

SAS
a) Write the pairs of equal sides and angles to b) Write the pairs of equal sides and angles to
prove that ANOQ and APOQ are congruent. prove that AACD and AABD are congruent.
Which congruence test did you use? Which congruence test did you use?
N A
congruence test: congruence test:
P 1
C D B
c) Write the pairs of equal sides and angles to d) Write the pairs of equal sides and angles to
prove that ADEF and AFGH are congruent. prove that ARST and ARTU are congruent.
Which congruence test did you use? Which congruence test did you use?

S

E
D
= R T =
F = =
= U =
G congruence test: congruence test:
H
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Skill 28.13 Using congruent triangles to find unknown sides and angles. 3

¢ Find the sides marked the same. They are equal in length.
e Find the angles marked the same. They are equal in size.
e Use the given values of sides and angles to find the unknown sides and angles.

Q. Find the value of x and y in this pair of A. Triangles AOB and COD are congruent.
congruent triangles. [All measurements are in cm.] A0O=0C=6=x=6
BO=0D=4=y=4
a) Find the value of x given the pair of shaded b) Find the value of x given the pair of shaded
triangles are congruent.  [All measurements are in cm.] triangles are congruent. [All measurements are in cm.]
- congruent (RHS)
6 X
3 6 3
c) Find the value of x and y in this pair of d) Find the value of x° in this pair of congruent
congruent triangles. triangles.
5
X
3
P X = y=
e) Find the value of x in this pair of congruent f)  Find the value of x° in this pair of congruent
triangles. [All measurements are in cm.] tr iangles.
8 X o
13 8 —~
15°
10 10 25°
g) Find the value of x° and y° in this pair of h) Find the value of x and y in this pair of

congruent triangles.

congruent triangles. [All measurements are in cm.]
B

X = y=
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Skill 28.14 Drawing 2-dimensional shapes to scale.

To redraw a shape to scale:
Use a ruler and a set square to make the exact dimensions and proportions.

Estimate the required side length, by comparing it to the other dimensions of the shape.
To find the scale ratio of a model:

e Convert the real-life dimension to the same unit of measurement of the model dimension.
e Divide the real-life dimension by the model dimension, to find the scale factor.

e Write the scale ratio of the model in the form of 1 : scale factor.

Q. Determine the scale factor used when this A. 600 m=0600x100cm

circle represents the plan of a lake of
diameter 600 m.

=60000 cm

scale factor = 60000 cm + 3 cm
=20000

diameter =2 X radius
=2x1.5
=3

scale ratio=1: 20000

a) Redraw the square to scale and estimate the

length of its diagonal.

Estimate the difference

€ E
— 1 EE S
40mm 53 " (é\
82 AR
||§E 7
ey
SIS
32 @6\
® S Q
28 ™
2 =
<3
o]
g | diagonal = mm
(&)
<

¢) Determine the scale factor used when this

regular pentagon represents the plan of a bike
track of perimeter 6 km.

20 mm

6 km =6x 1000000 mm

b)

d)

Redraw the rectangle to scale and estimate
the length of its diagonal.

45 mm

=+ 25 mm

diagonal = mm

Determine the scale factor used when this
rectangle represents the plan of a football
stadium of width 60 m.

page 347

© Maths Mate Mauve/Lime Skill Builder 28




SKkill 28.15 Recognising elements of circle geometry.

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,

Radius, diameter, chord = Radius property . Chord property
e OAis aradius .o Theradiiin a circle are equal | ¢ A line through the centre,
e BCis a diameter in length. 3 perpendicular to a chord,
e AC and AB are chords 3 | bisects the chord.
‘ g A ‘fl% B
OA=0B=0C AM = MB

Q. Achord NP is 8 cm from the centre of a circle ~ A. Apply Pythagoras’ theorem in AOMP:

of radius 17 cm. Find the length of chord OP2 = OM? + MP?

NP. [Hint: Pythagoras’ theorem will help.] 172=82+ MP?
MP? =289 - 64

N
MP? =225
. MP=+225

MP=15

= NP =2 X MP
=2x15
’ =30 cm
a) Find the length of the segment DM in this b) Find the length of the segment BM in this
diagram. diagram.
R Ry

cm cm
c) Find the length of the segment OM in this d) Find the length of the radius of the circle in
diagram. [Hint: Pythagoras’ theorem will help.] this diagram. [Hint: Pythagoras’ theorem will help.]
G
40 cm
0 M 164 cm
H
OM = = cm ON = = cm
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29. [Statistics]

Skill 29.1 Interpreting data in column or bar graphs (1).
Q. How many of the cost of living items are A 3 Find the New Zealand bars in the
more expensive in New Zealand than the graph.
USA? M hich |
Cost of Living easure which ones are longer
T Lmik : : : than their USA equivalents.
1 kg Cheese Cost of Living
1 way transport ticket [ 1L Milk | | |
1L Petrol [ 1o Cheese |-
1 way transport ticket [ '
Internet 2 Mbps ADSLF————— ———— 1L pet
Cheap Restaurant Meal E‘ Internet 2 Mbps ADSL [ I, : )
Taxi 5 km City . _ Cheap Restaurant Meal \4
0 10 20 30 40 50 Taxi 5 km City : : :
Aus 0 10 20 30 40 50
. USA Nz AU$
[ USA [Nz
a) Of the trophies listed below, which sport has b) In which year did Australian car ownership
the 3rd highest trophy? first exceed 50%?
500 Ownership of passenger vehicles - Australia

Trophy heights
FIFA World Cup - Soccer ol
Ryder Cup - Golf

Wimbledon Gentlemen's
Singles Trophy - Tennis

Davis Cup - Tennis
Nextel Cup - NASCAR
0 20

40 60 80 100 120

Height (cm)

¢) How many of the countries listed below
had retail music sales in 2007 greater than
US$3000 million?

Value Of Total Music Retail Sales 2007
(physical & digital)

AUSTRALIA
CANADA
GERMANY

0 2000 4000 6000 8000 10000 12000

Million US$

Cars/1000 of population

d)

500 -
400
300
200

100 |-

ok

Which Australian ski resort listed below has
an area closest to 400 hectares?

Australian Ski Resorts - Skiable area
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Skill 29.1 Interpreting data in column or bar graphs (2).

e)

g)

i)

In which year were the number of heart and f)  Which city has the most wet days compared to
lung transplants most similar? the amount of rainfall?
Organ transplants in Australia E 2500 Rainfall in world cities — 250 g
» 120 IS | 5
= — = =
S — = 2000 200 ©
3 100 = £ g
g [ _— - o T 1500 150 g
5 8] —r =R r 2 <
= — e - 1000 100 i
2 : 500 50
20 - 0
N IR QO( ‘{\0(\(; ‘\60‘\ \)‘(‘e 6(\2* *O‘\# ’\6@\0
o LALL Ly LIy LG WO T o
1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 \{&’b\’b As W
Bheart [1lung
Of the countries shown below which have an h) What percentage of multiple job employees
increasing population in both rural and urban work 4 days a week?
areas?
Annual rate of Population Change (%)
Australia Patterns Of Work - Australia
00—
Italy E 60—
China ;%‘ so0pF
UK ol
L — F—
USA e o5
NZ D N [ r— -
Malaysia L0 — — N B
M r— e P i— S A M =
1.5 -1.0 -0.5 0.0 0.5 1.0 1.5 2.0 25 3.0
1 2 3 4 6 7
[ Jrural ) ) days worked
B Urban I singlejob
multiple jobs
What percentage of Australia’s shots on goal J)  Which of the African nations shown is the
in the 2010 FIFA world cup were actually most densely populated? [Hint: people/area]

converted to goals?
Area & Population for some African Nations

2010 FIFA World Cup [l 1200 1200 ]

MP 1000
matches played
goals scored
goals against

| L as i i 800
GA | = 600
. : 400
G |
200
0 2 4 6 8 10 12 | -
Australia New Zealand 0 —

shots on goal
Cameroon Ethiopia Kenya Nigeria Tanzania

Area ('000 sq km

Population (millions)
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Skill 29.2 Interpreting data in stack graphs.

e Read such that each piece of the bar represents a percentage or proportion of the total.

Example: [ son | zs% (S
Q. In which of the years shown was the price of A. 1984
bread in Australia closest to $1.00? " Changing costs of bread and ik
. Changing costs of bread and milk '
350 Compare for
3.00 ] each bar
250
2.00
150
1.00
$1.00| 0.50
. 0
. Find the distance 1974 1984 1994 2004
1974 1984 1994 2004 that $1 extends Bread
Bread o Mik
W Mik
a) In which Victorian wine region does the b) In which country do mobile sales comprise

amount of white wine produced equal 5%?

Victoria’s Wine Regions lﬁi:g!sg'

Glenrowan

Mornington Peninsula

Gippsland
Macedon
Rutherglen
0 20 40 60 80 100 %
[ ]White wine
[ Red wine
c) In which age bracket did the highest d)

percentage of respondents spend 3 to 4 hours
on habitual physical exercise?

Exercise habits of Japanese males
Age (years) Cop o L

70-79

F I .
80 100
(% of males surveyed)

0 20 40 60

Hours spent on habitual physical exercise

B < 1-2 W3-4 W5+

approximately 73% of digital sales?

Digital Music Markets - Sales by channel

USA
Japan

Germany

Australia
China
UK
Canada

0 20 20 60 80

[ ] online [Z] Mobile

100 %

Between 2000 and 2010, Roger Federer had
played in all 4 grand slam tournaments each
year. How many grand slam tournaments has

Roger Federer won in that time?
[Hint: The grand slams are knock-out tournaments. ]

Grand Slam performances - Roger Federer

Number of matches

0 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010

Year

. wins I:I losses
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Skill 29.3

Interpreting data in line graphs (1). Eﬂ

Q. How far into the race was the Belarus team
after 5 minutes and 10 seconds?

Women’s World ‘06 Double Scull: Belarus 6th

’52000 P>
2 -
£ 1500 >
(%)
s //
£ 1000
a //

500

//
00 50 100 150 200 250 300 350 400 450
Time (seconds)

A. 5 mins+ 10 second ,

=5%x60+10
= 310

. Women's World ‘06 Double Scull: Belarus 6th

~
=3
S

L~

Distance (metres)
&
S

2 1000

500

\

50 100 150 200 250 3

1500 m

350 400 450
Time (seconds)

a) In which year between 1979 and 2007 was
the highest percentage of Australians

unemployed?
Australia - % unemployed
SN
% ](1) - TN
g 9 —N
I \\ \
/ o N~
6 N AN
/\

5 N—

4

3

2

1

0 1980 1985 1990 1995 2000 2005 2010

year

¢) In which of the years shown has there been the
greatest difference in marrying age of men and
women in the USA?

Median age at first marriage - USA

£30
é-:, —
<T /

25 —~— 7

N 7

20

15 1 1 1 1 1 1 1 1 1 1

1900 1910 1920 1930 1940 1950 1960 1970 1980 1990 2000

—Males ——Females

b) Using the data below, between which 2 years
did the percentage of unemployed Australians
increase most?

Australia - % unemployed

N
o 11
10 — ~
é g RN A
/ N\
7 N\,
N\ N
6 N AN ~
5 N—
4
3
2
1
0 1980 1985 1990 1995 2000 2005 2010
year

d) At what approximate speed, in m/s, did the
New Zealand team row?

A) 0.5m/s B) 2m/s C) 5m/s D) 10 m/s

Women's World ‘06 Double Scull: NZ 3rd

N
[=3
[=3
o

) P
21500 //
v 7
(%]
—
1000
a //

500

//
00 50 100 150 200 250 300 350 400 450
Time (seconds)
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Skill 29.3

e)

«Q
'

N
o

—_
v

Births/ 000 people/yr

—_
o

1975

How far into the marathon was Deena Kastor
when she began to recover from stomach
cramps?

2007 Boston Marathon (111th)

e

42.195

N
[S)

Distance (km)
w
o

N
o

_
o

2:10 2:46:20
Time (h:min:s)

0 33:20 1:6:40 1:40
—— 1st:Lidiya Grigoryeva (RUS)

—-— 5th:Deena Kastor (USA)

km

During which 5-year interval did Australia’s
crude birth rate go most against the trend?

Crude Birth Rates ——

~N 7 >~
N Ve Ll X T T

o=
> ~
[ ~

>

1980 1985 1990 1995 2000 2005 2010

——— New Zealand == USA

— Australia

~———— (ermany

Since 2005, which type of road user has the
pecentage change in road deaths most similar
to the ‘all road users’ average?

Annual Road Deaths in Australia
(as a % of the number of road deaths for the year preceding Jan 2005)

Interpreting data in line graphs (2).

f)

h)

)]

150%
125% Paadn
: r ae * Motor cyclists
100% '::/ v S~~~ all road users
w ‘ f \;’.._\/" Drivers
/\/V\ Cyclists
75% \/\/
50%
Jan05 Jan06 Jan07 Jan08 Jan09 Jan10

B

Approximately how much longer did it take
Atsede than Tola to reach the 30 km mark
of the 2010 Paris marathon?

2010 Paris Marathon
£ 50
3
‘w’ 42195
S 40
c
‘g ///
S 30
A
20 Z
=i
10
L~
0
0 30 60 90 120 150
—— Male winner: Tola Tadesse (ETH) 2:06:37  Time (min)
—— Female winner: Atsede Bayisa (ETH) 2:22:02
min

What is the cost to park for 3.5 hours?

Brisbane Central Casual Parking Rates

Cost ($)

Time (h)

Which Australian household type had the
greatest % change in living costs for the
March 2010 to June 2010 quarter?

3 7 Changes in I|V|'ng costs
5 6] (Australia)
£ 57

4

Vs Sepds Mardl Sepdl NWardd Sepdd Mardd Sepdd Marld Sepl0
Jn06 Dec06 Jun07 Dec07 Jun08 Dec-08 Jun-09 Dec-09 Jun-10

------ Self-funded retiree

-=-- Age Pensioner

— Employee
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SKill 29.4 Interpreting data in pie charts. Eﬂ

e Pie graphs are circular. Consider each section of the graph as a piece of the pie.
Hint: Each piece of pie represents a percentage of the total.

Example:
100%

Q. Which of the years shown had the largest A. Compare the relative sizes of the sectors
proportion of liver transplants? (pieces of the pie charts) for both years.
Patient transplants by organ e

[ kidney [ liver
[ liver

@ @ UJ]] 1ung 777777777777777
M heart 1998
I heart/ lung

1998 2006 & pancreas

a) Ofthe European countries listed below which b) In the Concise Oxford Dictionary, the chance

had the third highest number of international of'a vowel being a “U” is closest to:
tourist arrivals? A) 5% B) 10% C) 15% D) 25%
International tourist arrivals
. A Frequency of vowels -

Switzerland q Concise Oxford Dictionary

2 UK o

[] Spain

[] raly

B Germany

[ France Italy

d) Which player shown below had the highest
c) Which blood type accounts for closest to percentage of their match statistics as marks?

10% of the population? 2010 AFL match statistics

] ‘ ‘ [ kicks
Who has which Blood Type? ‘ “ Qe
o &‘ %" ®] marks
A ‘ [ tackles
W & goals
1 AB Dane Swan Chris Judd I behinds

e) Which state or territory saw a reduction inthe ~ f)  Which country spends approximately 25% of
number of deaths in the year to Jan 2010 its federal budget on defence?
compared to the previous year?

Australia’s Road deaths
FEDERAL BUDGETS FOR 2011

y 1y

Australia USA

- Health
D Defence

. Pensions & Welfare

D Other

Year to January 2009 Year to January 2010
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SKill 29.5 Calculating the median of sets of data. 2

Median (middle value)
e  Write all the values in order.

'Set of data (even): 5, 1 1
§Ordered set: 1,1, 2, 2,|3, .5, 5

e Odd numbered set - middle value. . 2+3 5§
Even numbered set - average of the 2 middle Median 5 57 2.5
values.
Q. Calculate the median of this set of data: A 12233, 3,|4, 4,6,8 389
39 39 49 29 39 29 49 69 19 99 898 Medlan HT4=§7:3‘

a) Calculate the median of this set of data:
3,4,8,5,2,4,3,6,7

find middle valug
2,3,3,4/4]56,7,8

¢) Calculate the median of this set of data:
1.2,4.1,3.2,3,4.1,2.3,2,3.1,2

e) Calculate the median of this set of data:
12,12, 11,10, 11, 13, 12, 15, 12

order values

g) Calculate the median of this set of data:
2,2,2,2.5,3.5,3.5,4,4.5

b) Calculate the median of this set of data:
1,3,4,4,5,2,6,1,7,9,4

d) Calculate the median of this set of data:
5,2,3,7,8,4,6,4

f) Calculate the median of this set of data:
1,3,1,4,4,4,2,3,4,5,2,3

h) Calculate the median of this set of data:
9,10, 11, 10, 15, 11
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Skill 29.6 Calculating the mode and range of sets of data.

Mode (most common value) Setof data: 5,1,5,3,2,1,5,2 |
Range ‘Ordered set: 1,1,2,2,3,5,5,5 |
e Write all the values in order. 'Mode 5 |
e Subtract the lowest value from the highest value. Range 5-1=4

Hint: A set of data can have more than one mode,
if two or more values repeat the same number of times.

Q. Calculate the mode and range of this A. 1,223 33,453568
set of data: Mode: 3
The value 3 is in the
1:2:3:3:4:5:2:6:8:5:3 Range.‘ 8—]:7
difference between
highest and lowest

a) Calculate the mode of this set of data: b) Calculate the mode of this set of data:
2,2D21). 15, 16, 15,20) 1 3,2,2,4,5,6,7,4,5,2,5,3,4,2
set 3 times
c) Calculate the mode of this set of data: d) Calculate the mode of this set of data:
18, 21, 20, 18, 22, 18, 20, 21, 22 102, 99, 98, 100, 101, 98, 102, 98
e) Calculate the range of this set of data: f) Calculate the range of this set of data:
12, 14, 16, 14, 15, 13 19, 22,23, 15,12, 16, 13, 15,24, 14, 17, 18
16 -12=
g) Calculate the mode and range of this set of h) Calculate the mode and range of this set of
data: data:
3,5,4,8,5,6,8,6,4,7,4,7,8,4 31, 32, 35, 32, 34, 29, 30, 31, 33, 32
mode = range = mode = range =
i) Calculate the mode and range of this set of j) Calculate the mode and range of this set of
data: data:
2.8,3.1,3.5,3.6,3.6,4,4.2,45,4.7,4.9 14, 18, 19, 19, 24, 23, 29, 18, 28, 19
mode = range = mode = range =
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SKill 29.7 Calculating the mean of sets of data.

Mean (or average)

. AQQaIIthevaIueSintheset. . %Mean1+1+2+2+3+5+5+5:24§
e Divide the total by the number of values in the set.i S values s0 24 - 8 = 3 :
Q. Calculate the mean of this set of data: A. 10+10+16+14+15=065
10, 10, 16, 14, 15 65+ 5
- 13 so divide by 5
a) Calculate the mean of this set of data: b) Calculate the mean of this set of data:
6,22,21, 14,18, 15 1,3,3,4,7,9,15
6+22+21+14+18+15=96 I +3+3+4+7+9+15=
96+ 6= 16
c) Calculate the mean of this set of data: d) Calculate the mean of this set of data:
8,8,9,10, 10, 10, 11, 12, 12 2.1,2.2,2.2,2.5,2.5,2.5,2.7,3.3
e) Calculate the mean of this set of data: f) Calculate the mean of this set of data:
19 39 39494949 69 79 79 799 8, 8, 9, 10, 11, 11, 13
g) Calculate the mean of this set of data: h) Calculate the mean of this set of data:
2,2,5,6,8,10,14,17 0,0,2,15,1.8,2,2.2,3,3.5,4
i) Calculate the mean of this set of data: j) Calculate the mean of this set of data:

10, 12, 13, 16, 17, 18, 20, 22

3,4,6,7,8,10, 11, 13, 16, 17
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Skill 29.8 Calculating the mean, median and mode of sets of data.

Mean (or average)

e Divide the total by the number of values in the set.i

Add all the values in the set.

Median (middle value)

‘Setofdata: 5,1,5,3,2,1,5,2 |
Mean1+1+2+2+3+5+5+5=24
8 values so 24 + 8 =3 |

‘Ordered set: 1,1,2,2,3,5,5,5

e Write all the values in order. ; 2,3 5
e Odd numbered set - middle value. Median 5 =5° 25
Even numbered set - average of the 2 middle
values. L Mode 5 |
Mode (most common value)
Q. Which set of data has the same mean, median A. 4) Mean [1+2+4+4+4+6+7=28
and mode? 28+7=4
A) 1,2,4,4,4,6,7 Median 1,2, 4]4]4,6,7 = 4
B) 3,5,5,8,9 Mode 1, 2,(4)4)4)6, 7 =4
©1,2,2,2,4,4,6 B) Mean 3+5+5+8+9=30
30=5=6
Median 3, 5,|5|8, 9 = 5
Mode 3,(5(5)8, 9 =5
C) Mean [+24+2+24+4+4+6=21
21+7=3
Median 1,2,2,|2[4,4,6 =2
Mode  1(2)2)2)4.4,6 =2
So A) has the same mean, median and mode.

Which set of data has the same mean, median
and mode?

A)-2,0,0,1,2,2,2,3
B) 10,10, 11, 11, 11, 12, 12

Which set of data has the same mean, median
and mode?

A) 8,8,9,10,11
B) -1,-1,1,1,1,3,3
0) 2,3,3,4,5,7

b)

d)

Which set of data has the same mean, median
and mode?

A)1,2,3,3,3,4,5
B) 5,5,6,7,9, 10

Which set of data has the same mean, median
and mode?

A) 29, 30, 30, 32, 34
B) 6,6,7,9,9,9,10
€ -2,2,3,3,3,5,7
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Skill 29.9 Interpreting histograms.

Q. Using this histogram, how many times didthe A. /+2+2+2

USA engage in military conflict prior to 19507 =7
- S . L0
Military conflicts in US history =
g0 - S 8-
= =
S 8 — £ 6
= =
2 6 — B 4 ‘Add each value
= s
S 4 — S -
s 1 2 2 2
S 21t - 0
1750-1799 1800- 1849 1850-1899 1900-1949 1950-1999
0 Year
1750-1799 1800-1849 1850-1899 1900 - 1949 1950-1999 Year
a) How many quasars have been discovered with ~ b) How many cities in the European Union have
a redshift of 5 or greater? a population greater than 2 million people?
50 - European Union
o 012 — Cities with population >1000000 —
(1] N [}
San i
40 4 Rl -
5 5
[ i —
'230 . o 8 _
S ] £
= ] 2 6 —]
20 -
i 41+ _
10 2+ X X -
] 0 =%
0 T T T T T T T T 1 T T T T T T 1 1_2 2-3 3-4 >4
4.0 4.5 5.0 5.5 6.0 popul_at]'on (m]u_]on)
Redshift (z) - distance from Earth
10 Add each value
1 T e G
4.5 5.0 5.5 6.0
Redshift (z) - distance from Earth
3+

€) On February 7th, 2011 how many departures
did Jetstar have out of Brisbane after 6:00 pm?

d) The best approximation for the number of
finishers in the 2010 New York Marathon is:

A) 30000 B) 45000 C) 60000

Brisbane Departures: Jetstar - Feb 7th 2011

New York Marathon 2010

/1

Sr
S £ 15000
= 6 v
ju <
8 )
&sr £ 12000
G 4r
2 ;L 9000
2 -
6000
‘I -
0 : 3000
0,%.5‘3 B P P P Time
Q \}¢ ’ \} Q°
6’ QQ '\’LQ '\6)'0 '\‘bQ /]:\0 0

<20 20-2930-3940-4950-5960-69 70+
Age group
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SKill 29.10 Interpreting stem-and-leaf plots (1). B

To complete a stem-and-leaf plot from a given set of data:
e Write the values from the data set - each unit digit is a leaf beside its corresponding tens

(or hundreds) digit, which is a stem.
Hint:

tens value | units value hundreds &
STEM | LEAF tens values| units value
0l 2 =2 STEM | LEAF
1157 =15and 17 2317 =237
To calculate values from a stem-and-leaf plot: Data set 0i 13 elements:

Mode (most common value)

e Find the leaf digit that repeats most.

¢ Read the number resulting from the
corresponding stem and leaf.

Median (middle value)

e Count the number of leaves.

If an odd number of leaves:

{13,18,18,19,20,21,21,22,22,22,29,30,31)

mode =22
median (7th element) =21

e Count from the top left leaf until you SICH leztres o
reach the middle leaf. 13889 median=21 “ P

e This digit is the unit and must be put 2 0112229 a
with the corresponding stem. 3001 T mean = 286 = 13

If an even number of leaves: \ mode =22 -2

e Count from the top left leaf until you
reach the two middle leaves.

highest value =31

e Read the digits with their corresponding stems.

e Find the average of the 2 middle numbers.
Range

e Subtract the lowest number (top left leaf) from the highest number (bottom right leaf).

Q. This back-to-back stemplot shows Richmond
and North Melbourne scores during the 2010

AFL home and away season. Find the difference

between the medians of the two sets of data.

North Melbourne Richmond
9| 3
4 |5 8
755334629
330|647
(@iddlcleaves>>" 8 2 | 7 |3 7 8 —Cmiddle leaves)
4 2 2|1 8|06 9
7109|405
4 3|/10|0 0 5
9 6 3 0112
9 311216

A. 22 scores for each team =
median = average of 11th and 12th scores

North Melbourne:
84490 174

median = S =5 = 87

Richmond:

median = 7778 = %5 =775

difference =87 - 77.5=9.5

a) Complete the stem-and-leaf plot for this data:
3,12, 16,17, 20, 21, 32, 35, 35, 37, 39, 43, 48

stem | leaves
0|3
1|2 6 7
21 0 1
3 -
4

b) Complete the stem-and-leaf plot for this data:

202, 204, 207, 210, 223, 223, 226, 228, 229,
230, 231, 232, 236

stem | leaves

20
21
22
23
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Skill 29.10 Interpreting stem-and-leaf plots (2).

c)

The stem plot shows a set of scores obtained
by a year 9 Maths class. Find the median and
range of the data.

stem | leaves
P
3123567
: 4 16 89 nine leaves
5 4 7 + middle leaf
6 b + nine leaves
71389
8 15
median =
range =85 — 20 =
median = range =

9)

Complete the back-to-back stem-and-leaf plot

for the following two sets of data representing

the ages of the teachers at the local high school.

Find which set has the greater median.

Male: 27,28, 33, 36, 39, 40, 47, 47, 48, 49, 50
52,55

Female: 22, 23, 26, 27, 29, 29, 34, 36, 38, 38, 41
43,44, 44, 45, 48, 49, 50, 56, 59, 61

male female

AN L AW

The back-to-back stemplot below shows the
English and Maths scores of a year 10 class.
Find the difference between the medians of
the two sets of scores.

MATHS ENGLISH
21141058
88765305 |1307
99855532116 1|4699
6 650|7(22557999
2181046
819 145

d)

f)

h)

B
The stem-and-leaf plot shows a set of 1Q
scores obtained by 30 year 10 students. Find
the median and mode of the data.

STEM |
8

LEAF

— = O N
— 1NN
NN W
O N
[e)) (AN
o0 N
NeBRN|
O o0

—_ = = = e
B WM — OO

median =

This back-to-back stemplot shows the
numbers of sausages and soft drinks sold at
the school fundraisers in one year. Find the
difference between the medians of the two sets
of data.

soft drinks

143
2115
1|16
6|17
5118

sausages

o
—_— W
RN

O N O

9 976

This back-to-back stemplot shows Collingwood
and Fremantle scores during the 2010 AFL
home and away season. Find the difference
between the medians of the two sets of data.

Collingwood Fremantle
3|9
11 4
4 0| 5
6 |7 9
6| 7|6
6 0| 81227
6 5| 93367
7 550(10/|0
3|1 123458
9 730(12)|5
5 3|13]|9
14
7 5|15
211610

page 361

© Maths Mate Mauve/Lime Skill Builder 29




SKill 29.11 Interpreting dot plots.

Q. What is the median number of weeks in which
The Beatles songs were at number one
on the US Billboard charts?

(o) BEATLES SINGLES
at number 1 position on the US Billboard

J
6T

% 53

9

8 9

2
A. 2.5 There were 18 songs, so the
median number of weeks belongs
between the 9th and 10th songs.
BEATLES SINGLES
[o) at number 1 position on the US Billboard
(X s
066 %73
6606 O
060066 6 O
1 2A3 4 5 6 7 8 9
Number of weeks
2.5 weeks

a) How many countries won more than
7 medals at the 2010 Winter Olympics?

O 2010 Winter Olympics - Vancouver

Number of countries
o {00000

gold medals

c) Complete the dot plot and find the median of
the following data:

5,9,7,6,9,8,8,8,7,6, 10, 11

FREQUENCY

SCORE

e) This dot plot shows the age of a Pope at his
election to office. What is the median number
of the distribution?

Popes (1800 - present day)

<
ST T T T I

50 60 70 80

>
\I\‘\‘\‘\‘\IV

Age at election (years)

b) Estimate to the nearest hour, the most
common number of hours of sleep required by
a mammal.

Average Daily Sleep - 48 mammals

[ 3 .:
° o0 oo
® © 00 00000 0
00 000 00000 000 O
L e e
0 5 10 15 20
Hours of sleep per day

h

d) Complete the dot plot and find the median of
the following data:

21,18, 21, 23,22, 19, 17, 22,20, 17, 19, 21

FREQUENCY

SCORE

17 18 19 20 21 22 23

f)  This dot plot shows the number children
Henry VIII had with his 6 wives and
3 mistresses. What is the median number of
the distribution?

Henry VIII’s wives and known mistresses

X X
X X
B X X X X X
h o 1 2 3 4 5 6
Nuwmber of children
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Skill 29.12 Interpreting frequency tables.

Mode (most common value)
Find the highest number in the frequency row.

Median (middle value)
Add all the frequencies to know how many scores are in total.
If an odd numbered total:
Add from the left on the frequency line till you reach the middle score.
If an even numbered total:
Add from the left on the frequency line till you reach the two middle scores.

Find the average of the 2 middle scores.

Mean (or average)

e Multiply each score by its frequency.
e Add the results.
e Divide by the total number of frequencies (scores).
Range
e Subtract the lowest score from the highest score.
Q. How many scores are there of 6 or less in the A. There are 2 lots of 6 and 3 lots of 5 scored.
following distribution? 2+3
Score 516 789 —=3
How many times
Frequency | 3 | 2 1 =#A_ the score occurs
a) How many scores are there of more than 13 in ~ b) How many scores are there of 8 or more in the
the following distribution? following distribution?
Score | 10| 11|12 13|14 Score | 4| 6| 8 10|12
Frequency | 4 | 8 | 3 | 6 | 5 Frequency 3 | 7 | 1 | 4 | 5
c) Find the median and range of the following d) Find the mean and mode of the following
distribution. distribution.
Score 1516 17|18 | 19 Score 213141516
Frequency 3 | 5 | 2 | 7 | 3 Frequency | 4 | 2 | 1 | 1 | 2
. 74+18 35 2X4+3x2+4x1+5x1+6%x2 35
median = =—=17)5 mean = ==
10 10
range=19 - 15=4 mode =
median = range = mean = mode =
e) Find the median and range of the following f) Find the mean and mode of the following

distribution.

Score 0/ 112 3|4

Frequency 5 |11 | 6 | 14| 5

median =

distribution.

Score o/ 1 213

Frequency | 4 | 6 | 5 | 3 | 2
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Skill 29.13 Calculating the median, range, upper quartile (UQ), lower g
quartile (LQ) and interquartile range (IQR) for box-and-whisker
plots.
e Find the median or middle value of the set of data.
e Divide the data into an upper half and a lower half.
e Find the median of the upper values of the set of data, or the upper quartile (UQ).
e Find the median of the lower values of the set of data, or the lower quartile (LQ).
e Find the interquartile range (IQR) of the set of data by subtracting the LQ from the UQ.
Example: lower half upper half :
Data set of 16 elements: {1 2 2 2 3 4 4 4 6 8 8 8 8 8 9 9}
4— interquartile range IQR —> IQR =UQ-LQ
lower quartlle upper quartile =8-25
b LQ=25 median = 5 UQ=28 ! =355
+ median of thellower half median of the Iupper half
minimum value | 1222 88 " maximum value
I 34414 6888 —aol
99—
—~< I I I I I I I I >
0 1 2 3 4 5 6 7 8 9
Q. For this box-and-whisker plot, find the median ~ A. median = middle value
and upper quartile (UQ). median =176
L Ulethemedzanoftheupperscores:
| gy — — vo=186 |
150 160 170 180 190 200 o T 1e0 I o
Height (cm)

a) For this box-and-whisker plot, find the median b) For this box-and-whisker plot, find the lower
and lower quartile (LQ). quartile (LQ) and upper quartile (UQ).

T T

20 2 24 26 8 30 32 34 36 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30
test scores

age (years)
median = 30
median= 30 LQ-= LQ= UuQ =
€) What is the median and upper quartile (UQ) of d) What is the median and interquartile range
the set of ages of the 19th century American (IQR) of the number of medals won by the
presidents when they were first elected? USA at each of the Olympics between 1908
——————————— and 2004, as shown on this boxplot?
e — NI = '1““3333::::::: LT
o W, S w0 0 10
medals
median = UuQ = median = IQR =

page 364 © Maths Mate Mauve/Lime Skill Builder 29




Skill 29.14 Interpreting scatter plots.

Q. In what year did Bekele (Ethiopia) set the A. 2005
world record time of 26:17.53 for the
10000 m event? World Athletics 10000 metre times - top 25
World Athletics 10000 metre times - top 25 27 minutes
27 minutes [ | H L
3 50 ] »
“ [} H = c
g0 i} y S 40 . -t
$ 40 i ’ ) '
] " . o 30 - =
I — ] — . Bekele
; tn)
20 - 10 N/
10 6minutesb—1——+ 11+ 400 4 4 0 4
1994 1996 1998 2000 2002 2004 2006 2008
26 minuteS 1 1 1 1 1 1 1 1 1 1 1 1 1 J
7994 1996 1998 2000 2002 2004 2006 2008
a) Select the most appropriate trend line for this b) How many of the mammals tested have less
scatter plot. [Hint: The sums of the distances from the than 5 g of fat and less than 2 g of protein
points above and below the line, to the line, are approximately in any 100 g of their milk?
equal.]
. . Fat and protein composition of milk from different mammalian species
Area and population of continents (per 100 g of fresh milk)
» 20 w _
A N I T P - R e |
€ | | | | | | ‘ £ Seal @
o 15 \ 3 3 3 i ,/ | s 10 o'Vouse
c ‘ : : LT ‘ e 9
S ol 2 38
=10
| L~ i i i i 6
8 : : ‘ ‘ ‘ ‘ 5
<T: 4 EIeph‘ant @ Water Buffalo
Cow
Do%k;x Roat
2 @ Rhesus Monkey
0 ! ! ! ! ! ! ! 1 Human
0 500 1000 1500 2000 2500 3000 3500 00 5 10 15 20 25 30 35 40 45 50
population (millions) fat (g)
c) Select the most appropriate trend line for this d) The difference in milk consumption between
scatter plot. [Hint: The sums of the distances from the 1960 and 1990 is:
points above and below the line, to the line, are approximately A) < 25 litres/head. /y ear
equal. .
qual] B) =25 litres/head/year
-~ A 31(')he planets C) > 25 litres/head/year
= v
A Milk per capita consumption
= S —
= 25 s 175 ;
E 3 v
g~ <
"é 20 % 150 ——
g < ST
2 15 2125 ek —
(=] o N .
\ 10 = 100 T,
\- ~~
B > 75
[,] r - T 1 1 1 1 1 1 1 1 1 1 J
‘ T A Q AQ A0 20 0 O (0 A0 o0 o0 N A0
300 200 -100 C0 100 200 300 400 500 CARCRCLACERC X 2 PO VG R A N

Average surface temperature (°C)
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Skill 29.15 Interpreting frequency histograms.

Q. Find the range, median and mean of the
distribution.
Tossing 5 coins

Frequency

N W A~ 1O

—_

o

0 1 2 3 4 5
Number of tails

A. The data for the number of tails is:

0,1,1, 1,22 2 2 3 3,| 3,3,3,3,4,44,45 5
[ I'l |

first 10 terms last 10 terms

range = last term — first term =5 - 0=135
median = average of 10" and 11" term = 3
mean = sum of all numbers + number of terms
=65+20
=3.25

a) Find the range and median of the distribution.

Wimbledon singles titles

10
9
qi 8
& 7
[o%
5 6
E 5
g 4
23
2
1
0
3 4 5 6 7 8 9
Number of titles
range = median =

c) Find the range and mean of the distribution.

Words in a paragraph

frequency
o = N w N o ()} ~

1 2 3 4 5
number of letters

b) Find the range and median of the distribution.

Symphony Composers (1950 - 2000)

Number of composers

1 2 3 4 5 o6 7 & 9 10
Number of symphonies

d) Find the median and mean of the distribution.

[Round the mean to the nearest whole number.]

Maths Test Scores

6
5
>
o4
(0]
33
(0]
= 2
1
0
60 70 80 90 100
Scores
median = mean =
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SKill 29.16 Drawing box-and-whisker plots.

Order the given data set.

Find the median, lowest and greatest values, lower quartile and upper quartile.
Mark the maximum and minimum values with whiskers.

Mark the median of all values with a vertical line.

Mark the upper quartile and lower quartile with the box edges as shown below.

whisker
|—

box

whisker

mediah

Q. Draw a box-and-whisker plot for this set of
data:

7,8, 13,15, 20, 22, 24, 27, 30, 32

A. (78,13, 15, 20,22, 24,27, 30,32

maximum value = 32
minimum value = 7

. 22+2
median = 5 0 =21
upper quartile =27
lower quartile = 13

0 5 10 15 20 25 30 35

a) Draw a box-and-whisker plot for this set of

data:
15,2121, 23,25, 27, 32,36, 39

La ua
15 21 25 34 39
T L

N

10 20 30 40

c) Draw a box-and-whisker plot for this set of
data:

51,17,25,39,7,49, 62,41, 20, 6,43, 13

0 10 20 30 40 50 60 70

e) Draw a box-and-whisker plot for the set of
data whose lowest value is 0, greatest value is
11.8, median is 4.1, lower quartile is 1.2 and
upper quartile is 8.5

b)

d)

f)

Draw a box-and-whisker plot for this set of
data:

34,47, 11, 15, 57, 24, 20, 11, 19, 50, 28, 37

0 10 20 30 40 50 60 70

Draw a box-and-whisker plot for the set of
data whose lowest value is 104, greatest value
is 158, median is 136, lower quartile is 116
and upper quartile is 142.

100 120 140 160

Draw a box-and-whisker plot for the set of
data whose lowest value is 15, greatest value
is 60, median is 35, lower quartile is 25 and
upper quartile is 40.

0 10 20 30 40 50 60
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Skill 29.17 Calculating the median, upper quartile (UQ), lower quartile (LQ)
and interquartile range (IQR) for frequency tables and

stem-and-leaf plots.

Find the median or middle value of the set of data.

Divide the data into an upper half and a lower half.

Find the median of the upper values of the set of data, or the upper quartile (UQ).

Find the median of the lower values of the set of data, or the lower quartile (LQ).

Find the interquartile range (IQR) of the set of data by subtracting the LQ from the UQ.

(see skill 29.13, page 346)

Calculate the median and upper quartile (UQ)
for the data displayed in this frequency table.

Athens, 2004 - bronze medal winning countries

Numberof| | | 5 | 3 | 4 |5 |6 |7 |89 /|10

medals

Frequency | 15|13 |7 |6 |2 |2 1|0 4]0

scores 1 to 15 are all 1 )(scores 16 to 28 are all 2

A.

50 scores altogether =
median = average of 25" and 26 scores }:>
25t and 26™ scores are 2

median = 2

UQ is the median of the 25 upper scores =
UQ = 13th score counting from the top score:

9992976655 44,44 =

UQ _ 4 13th

score from
the top

a)

For this stem-and-leaf plot, find the median
and the lower quartile (LQ).

stem|leaves
2101122209
3101
184+19 37
L = = —_—=
Q .............. 2 2 e
median = 21 LQ= 18.5

Calculate the median and upper quartile (UQ)
for the data displayed in this frequency table.

Adam Scott - PGA, 2006 rounds 72 or less
Score 6364|6566 |67|68|6970|71|72

Frequency | 1 | 1 | 4 |4 |5 |5 |11 |7 |11] 9

median =

Find the interquartile range (IQR) for the set
of data shown in this stem-and-leaf plot.

STEM | LEAF
11112344
11789
210224
2155689
31012234
3166789
41112334

b)

d)

f)

Calculate the median and lower quartile (LQ)
for the data displayed in this frequency table.

Athens, 2004 - silver medal winning countries

Numberof | | | > | 3/ 45| 6| 7/[8|9]10

medals

Frequency | 15|11 |6 | 5|2 |4 | 1[040

median =

Calculate the median and lower quartile (LQ)
for the data displayed in this frequency table.

Score 516|789 10|11]12]13 |14

Frequency| 2 | 3 | 1| 4|0 |10 5| 0 |12| 3

median =

This stem-and-leaf plot shows the ages of the
19th century American presidents when they
were first elected. Find the interquartile range

(IQR) for the set of data.
STEM | LEAF
4178 9
510001224
5155678889
612
61568
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30. [Probability]

Skill 30.1 Describing the probability of an event using probability
scales (1).
e Find the number of favourable outcomes for the event.
e Find the total number of possible outcomes.
e Divide the number of favourable outcomes by the number of possible outcomes:
' Drlevant] _ number of favourable outcomes _ FO |
| Prievent) = aiber of possible autcomes ~ PO
: : : ‘ﬂ OR ‘ﬂ
Example: Experiment throwing a standard die
Event throwing a number greater than 4
Possible outcomes (PO) 6 (throwinga 1, 2, 3,4,50rab)
Favourable outcomes (FO) 2 5 (throwing a 5 or a 6)
Probability (Pr) 2outof 6= 5 (FO out of PO)
Impossible <— Unlikel _Equally_ Likely — Certain
P Y™ likely Y
1 2 3 4 5
O 6 lel 6 5 6 |
A B LC J D E F G
Hints: Probability ranges from O to 1.
The closer the probability is to 1, the more likely the event is to happen.
The closer the probability is to 0, the more unlikely the event is to happen.
Q. Which letter A to F best describes the A. PO=5
probability of this event? FO=1
‘A class captain will be elected from Pr (event) = ro
5 candidates.’ I; 0
Impossible <— Unlikely —El(illl(l;l}lly— Likely — Certain =0. 25
0 0.2 04 l 0.6 0.8 1 The answer is B.
A B C D E F
a) Which letter A to G best describes the b) Which letter A to E best describes the
probability of this event? probability of this event?
‘A standard die is rolled and a number ‘A tossed coin lands heads.’
less than 5 turns up.’
Impossible < Unlikel _Equally_ Likely — Certain Impossible < Unlikel _Equally_ Likely — Certain
p nlikely llkely 1Kely p nlikely llkely 1Kely
1 2 3 4 5
O 6 6 6 6 6 | e S G
A B C D E F G A B C D E
PO=6 FO=4 PO= FO=
Fo _4 o
PO 5 e . PO o .
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Skill 30.1

scales (2).

€) Which letter A to G best describes the

probability of this event?
‘A standard die is rolled and a number greater
than 6 turns up.’

Describing the probability of an event using probability

Impossible < Unlikely —Ei?ll(lsll}lly— Likely — Certain
1 2 3 4 5

O e 6 6 6 6 |
A B C D E F G

PO = FO =

FO

I —

PO

d) Which letter A to F best describes the

probability of this event?
‘Mathematics is taught at our school.’

Equally
likely

0 0.2 04 l 0.6 0.8 1

Impossible <— Unlikely — Likely — Certain

€) Which letter A to E best describes the Which letter A to E best describes the
probability of this event? probability of this event?
“The next baby born in a family will be a ‘There is a holiday on 1 January.’
boy.’
Tmpossible « Unlikely— 3“2 [ ixely —+ Certain Impossible ~ Unlikely — A0 [ ikely—+ Certain
P Y™ likely y P Y7 likely y
0 L 1 3 1 0 0.25 0.5 0.75 1
. . 2 i . . ) .' '
A B C D E A B C D E
FO FO _ N
— — : — —
PO oo b PO oo
g) Which letter A to G best describes the Which letter A to E best describes the
probability of this event? probability of this event?
‘A standard die is rolled and a number ‘A spinner numbered 1 to 8 is spun and a
greater than 1 turns up.’ multiple of 3 is obtained.’
Impossible ~ Unlikely — "2 [jiely—~ Certain Tmpossible = Uniikely IV i S Certain
P Y™ likely y P Y™ likely y
1 2 3 4 5
L e 6 6 o 6 | S G
A B C D E F G A B C D E
PO = FO = PO = FO=
FO FO
— = = — = =
PO e e PO e
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Skill 30.2 Calculating the probability of a simple event (1). Eﬂ

e Find the total number of possible outcomes.
e Find the number of favourable outcomes for the event.
e Divide the number of favourable outcomes by the number of possible outcomes:

number of favourable outcomes FO

Pr(event) = number of possible outcomes -~ PO
Example: Experiment throwing a standard die OR
Event throwing a number greater than 4
Possible outcomes (PO) 6 (throwinga 1, 2, 3, 4, 5 0r a 6)
Favourable outcomes (FO) 2 5 (throwing a 5 or a 6)
Probability (Pr) 2outof 6= s (FO out of PO)
Q. A number from 10 to 17 is chosen at random. A. PO=38 (10,11, 12, 13, 14, 15, 16, 17)
What is the probability that the number chosen FO=2 (12 and 15)
isa multiple of 3? [Give your answer as a decimal.] . FO
Pr(multiple of 3) = —
PO
2+ 2
842
1
T4
-0.25
a) A standard die is rolled. What is the b) A 52-card deck of playing cards is shuffled
probability of rolling a multiple of 27 and one card is dealt from the top of the deck.

What is the probability that it is a nine?

B ¥

vy

v ¥
PO=6 FO=3(2,4,0)
....................................................................................................... PO = FO =

FO 3753 [ T e
Pr(multiple of 2) = 0" 6.0 FO
..................................................................... o Pr(mine) =—= =
....... TR0 T
c) This spinner is spun once. What is the d) This spinner is spun once. What is the

probability of spinning a multiple of 3? probability of spinning a prime number?
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Skill 30.2 Calculating the probability of a simple event (2).

e)

g)

k)

A fly lands onto one square of this chess board. f)
What is the probability that the fly lands on a
square containing a knight (£ or éa)?

I a6weyaX
 t/212 2221

£ BY A BY A B & B
5| a2 oA | ps
PO = FO =
Pr(knight) = = =
A standard die is rolled. What is the h)

probability of rolling a number greater than 2?

N

PO = FO =
Pl"(> 2) = = =
Based on these speed figures, find the j)

probability that a driver, chosen at random,
was travelling at more than 110 km/h.

Speed (km/h)| Frequency
81-90 9
91 - 100 12
101 - 110 11
111 -120 8
PO = FO =
Pr>110)= = =

Amanda has six 50-cent coins, nine 20-cent

and nine 10-cent coins in her purse. Find the )]
probability that the first coin she takes out of

her purse will be a 10-cent coin.

Eﬂm
A fly lands onto one square of this draught

board. What is the probability that the fly
lands on an empty white square?

©

©

A standard die is rolled. What is the
probability of rolling a prime number?

b

Based on these conference figures, find the
probability that a participant, chosen at
random, comes from Queensland (QLD).

STATE |PARTICIPANTS

VIC 35

NSW 28

QLD 15

SA 15

WA 12
PO = FO=
PrQld)= = -

In a lotto draw, balls numbered 1 to 45 are
mixed together. What is the probability that
the first number drawn is greater than 337
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Skill 30.3 Recognising the probability of complementary events. B
e |dentify the complementary events. Prievent) = number of favourable outcomes _ FO
e Find or calculate the probability of the event. number of possible outcomes PO

e Subtract this value from 1 in order to find the probability of the complementary event:

Hints: The complement of the event “the aeroplane will be on time” is “the aeroplane will not be on
time”.
Winning - not winning, voting “yes” - voting "no” are examples of complementary events.

Q. If the probability of winning a prize is 200° A. Event =winning a prize
what is the probability of not winning a prize? Complementary event = not winning a prize
Pr(winning a prize) = 00
3
Pr(not winning a prize) =1 - 200

_200_ 3 _ 197
T 200 200 200

a) If the probability of raining on New Year’s b) Ifthe probability of Scott winning his next
Eve is 210 , what is the probability of not tennis match is %, what is the probability of
raining? him not winning?

. 7 o
Pr(raining) = 20 Pr(winning) =
. 7 .
Pr(not raining) = 1 - 20 = Pr(not winning) = 1 - =

€) The probability that Nina votes “yes” in the d) The probability that a couple will have a child

referendum is 0.37. What is the probability with blue eyes is ‘_1‘_ What is the probability

that she votes “no™? that the child will not have blue eyes?

Pr(yes) = Pr(blue) =

€) There are 10 purple, 24 yellow and 16 green
discs. Find, as a decimal, the probability that

a disc drawn at random from the barrel is not )
f)  Abag contains 15 green, 10 red and 20 blue

yellow. : o
marbles. Find the probability that a marble
24+2 2 drawn at random from the bag will not be
Prellow) = — =—
(vellow) =<7 =% blue.
2 25 12 13
Pr(not yellow) =1 - — =—-——=— Pr(blue) =
....... oyl =T T T MO
13 x4 52

=— =— = Pr(not blue) = 1 - =

............................................ 510 (082]  Prerbo=i- =
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Skill 30.4 Finding the possible outcomes (sample spaces) of an event by

completing tree diagrams.

e Complete the tree diagram to show all the possible outcomes (sample space).

e Count the number of favourable outcomes.

e Divide the number of favourable outcomes by the number of possible outcomes.

Pr(event) =

number of favourable outcomes _ FO
number of possible outcomes ~— PO

Q. A committee consisting of one boy and one
girl is to be selected from 5 boys (Aaron, Brad,
Chris, Dean and Ethan) and 3 girls (Fiona,
Gemma and Hannah). Find the probability

that Dean and Gemma are not on the committee.

[Complete the tree diagram.]

Boys Girls

A< 1%1
B <
COMMITTEE

A Boys Girls OUTCOMES
) F (4F)
G ;
=i
G B
, cross off
COMMITTEE C=— G g | he pairs
F M with D
D G (o and/or G
H D
F (EF)
E G e
H o &n
PO=5%x3=15
FO=15-7=8 P
Pr(no Dean, no Gemma) = ro_ 29
PO J5

a) The ice cream at the cinema is sold with one
fruit (strawberry, blueberry and lemon) and one
nut topping (macadamia, pecans, walnuts,
almonds). What is the probability of choosing
a lemon topping? [Complete the tree diagram.]

ICE CREAMS
fruit
topping strawberry blueberry lemon
nut
topping M P W A
PO=12 FO=4

4 +4
Pr(lemon) = 5

C) A store is selling general, outdoor and
waterproof disposable cameras. Each type
comes with 15, 27 and 36 exposures. What
is the probability of choosing an outdoor
disposable camera? [Complete the tree diagram.]

Cameras

T

Types general

Exposures 15 27 36

b)

d)

Umbrellas are sold in four styles, straight, golf,
2-folded and 3-folded. They can be manual
(M) and automatic (A). What is the
probability of receiving an automatic umbrella
for your birthday? [Complete the tree diagram.]

Umbrellas

T

straight

The T-shirts displayed for sale come in two

colours (red, navy) and in 5 sizes (XS, S, M,

L, XL). The T-shirts can be purchased with

or without a logo. What is the probability of

choosing a navy T-shirt without a logo?
T-shirts

/\
R N

XS S M L XL
/N /N /N /N /N

L ¥
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Skill 30.5 Calculating the probability of multiple events by using tree 2

diagrams or two-way tables to represent the sample spaces (1).

e Complete the tree diagram or two-way table to show all the possible outcomes (sample
space).
e  Count the number of favourable outcomes.
e Divide the number of favourable outcomes by the number of possible outcomes.
 Drfavant) _ number of favourable outcomes _ FO
| Prlevent) = T mber of possile outcomes ~ PO
Q. A die is tossed and a spinner labelled 1, 2 and A. Possible Die
3 is spun. What is the probability of obtaining outcomes| 1 > 3 4 5 6
one even number and one odd number when - 14 ]
the die is tossed and the spinner is spun once? e 1(1,D)](1,2)((1,3)(1,4)(1,5)(1,6)
[Complete the table.] < = 2 1(2,1)|(2,2) (2,3) (2,4) (2,5) (2,6)
(¥
 h® [B5161)6.2)3.3)32)3.5)E6)
Possible Die PO=6x3=18
outcomes| 1 2 3 4 5 6 FO=9
5[ 1] (L) (1,2) o
g 2 (20 22) Pr(one odd, one even) = 0
&3 ot 1
18+09 2
a) A pair of standard dice are rolled. Find the b) A coin is tossed and a die is rolled. Find the
probability of rolling a total of 7. [Complete the probability of tossing heads and rolling a
tree diagram. number less than 5. [Complete the tree diagram.]
Start /Sm\
%N Coin ///P{\\ T
1st die
%N %N %N %N %N %N Die
2nd die 123456123456123456123456123456123456
PO =36 FO=6 PO = FO =
FO 6 6 1
Pr(total of 7) =—= — +6 = — Pr(Hand< 5)= = =
....... ool = po" 36" 7 & rrdtand<y= o0

A pair of standard dice are rolled. Whatisthe  d) A pair of standard dice are rolled. Find the

probability of rolling any pair of identical probability of rolling no prime numbers in the
numbers? [Complete the table.] <> air. [Complete the table.]
T
Possible Die 1 Possible Die 1 m
outcomes 1 2 3 4 5 6 outcomes 1 2 3 4 5 6
1] (1,1 | (1,2) 1] (1,1 | (1,2)
2| (2,1) 2| (2,1)
NIERNER o3 G
Al 4 Al 4
5 5
6 6
PO = FO = PO = FO=
Pr(identical no.) = = = Pr(no primes) = = =
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Skill 30.5 Calculating the probability of multiple events by using tree 2

e)

g)

diagrams or two-way tables to represent the sample spaces (2).

Two coins are tossed at the same time. Find

the probability of tossing at least one head.
[Complete the tree diagram.]

coin 1 coin 2

A die is tossed and a spinner labelled 1, 2 and
3 is spun. What is the probability of obtaining
two odd numbers when the die is tossed and
the spinner is spun once? [Complete the tree

diagram.]
AN

Start
Spinner 1
PZAASN
Die
PO = FO =
Pr(2oddno.)= = =

A coin is tossed three times. What is

the probability of tossing at least one tail?
[Complete the tree diagram.]

toss 1 toss 2 toss 3
B<_
H < -
\
Start
H
T —
PO = FO =

f) Two coins are tossed at the same time. Find
the probability of tossing two tails.
[Complete the tree diagram.]
coin 1 coin 2
H
/
Start
\
PO = FO=
Pr2 tails) = = =
h) A pair of standard dice are rolled. Find the
probability of rolling two even numbers in the
pair. [Complete the tree diagram.]
‘Q“‘
1st die 1 2 3
2nd die
PO = FO =
Pr(2 evenno.)= = =
j)  Chris and Klaus wish to start a family. They

plan to have 3 children. If the chance of
having a girl or a boy is equal, find the
probability that they have 3 children of the
same sex.

child 1 child 2 child 3
G<
G < -
\
Start
G
B ~
PO = FO =
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Skill 30.6 Calculating the probability of mutually exclusive events by
using the Addition Law of Probability.

_ number of favourable outcomes _
number of possible outcomes

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,

e Find the probability of each separate event.

Addltlon Law of Probability: Pr(A or B) = Pr(A) + Pr(B)

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,

Hint: Mutually exclusive events cannot occur at the same time.

4 — 8 in all
A. Pr(8)=—
_]2 ] J,Q,Kin all
Pr(court) = 5

Pr(8 or court) = Pr(8) + Pr(court)

Q. A 52-card deck of playing cards is shuffled
and one card is dealt from the top of the deck.
What is the probability that it is an eight or a
court card?

4 12 167% 4

= == =—
52 527 52+4 3

a) Based on these car dealership figures, find the ~ b) This spinner is spun once. What is the
probability that a buyer, chosen at random probability of spinning a multiple of 3 or a
purchased a Toyota or a Holden. multiple of 10?

CAR MODEL | SALES

Ford 90

Holden 140

Mitsubishi 55

Toyota 180

Nissan 15

180 140
Pr(T) = Pr(H) = —
A T
Pr(Tor H = Pr(T)+ Pr(H) =
180 140 320160 B _
480 480 . 48010 R
c) A bowl contains 40 marbles, numbered 1 to d) A jar contains 23 black, 18 red and 31 white

40. A marble is drawn from the bowl. Find
the probability of drawing a multiple of 6 or a
multiple of 7.

jelly beans. Find the probability that a jelly
bean drawn at random from the jar will be
white or black.

Pr(M6) = Pr(M7) = Prwhite) = Pr(black) =
Pr(M6 or M7) = Pr(white or black) =
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Skill 30.7 Calculating the probability of non-exclusive events.

e Find the probability of each separate event. Pr(event) = ”Elrjnn:’sgroggi\gosiﬁa?;eoﬂgég?n”;‘zs _ E_g

e Add the probabilities of each event and then subtract the probability of both events occuring
at the same time, in order to find the probability of either event occuring.

Pr(A or B) = Pr(A) + Pr(B) - Pr(A and B) -

Hint: Non-exclusive events can occur at the same time.

. . _ 20 1,3,5,7,9in
Q. A 52-card deck of playing cards is shuftled A. Pr(odd number) = 5

and one card is dealt from the top of the deck. 13 A coror of i
What is the probability that it is an odd Pr(club) = 2
number or a club? Pr(odd and club) = %

Pr(O or C) = Pr(0) + Pr(C) — Pr(O and C)
_20 13 5 2874 7

T 5252 52 52.4 13

a) This spinner is spun once. What is the b) This spinner is spun once. What is the
probability of spinning a multiple of 2 or a probability of spinning an even number or a
multiple of 3? number greater than 15?

A5 »
%ﬁ Gt I Uy e

2
Pr(M2 and M3) = 7 Pr(even and > 15) =
8 5 2
Pr(M2 or M3)=—+ — - — Pr(evenor>15)= + -
............................................ 16 16 16 ...
_B3_ 2 _ _ _
A6 A6 R
€) A 52-card deck of playing cards is shuffled d) A dart is thrown and hits the board. What is
and one card is dealt from the top of the deck. the probability that the dart lands inside a
What is the probability that it is a red court card multiple of 3 or a multiple of 4?
or a heart? \20/ 4 >
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Skill 30.8 Finding the number of expected successful events. 3

e Determine the probability of the event. " Pr{event) = umber of favourable outcomes _ FO
e  Use the formula: .7 number of possible outcomes PO

ffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffff

Q. Aroulette wheel has 37 compartments, A. Pr(red) = %

numbered 0 to 36. The 0 is green and the _ 20018 _

.. . Expected successful outcomes = X =
remaining numbers are divided evenly 3,
between red and black. The wheel is spun =20%x 18
740 times. How many times would you - 360
expect the marble to land on a red number?

a) Inaclass of 28 students, how many would b) A coin is tossed 32 times. How many times
you expect to celebrate their birthday on a would you expect heads to turn up?
Saturday next year?

1
Pr(Saturday) = > Pr(heads) =
Expected birthdays on Sat = Expected heads up =

€) This spinner is spun 100 times. How many d) A 52-card deck of playing cards is shuffled
times would you expect an even number to be and one card is dealt from the top of the deck.
spun? If you repeat this 65 times, how many times

&PA would you expect a queen to be dealt

Pr(even) = PrQ) =
Expected even numbers = Expected Queen =

e) The unemployment rate in Australia at the end f) A school survey found that 5 out of 9 students

of March 2007 was approximately 4.5%. voted “yes” in favour of the canteen menu.
Based on this figure, how many people were There are 630 students in the school. How
expected to be unemployed in a population many students would you expect to have voted
sample of 5000 people? “yes”?

Pr(unemployed) = Pr(yes) =

Expected unemployed = Expected yes votes =
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Skill 30.9 Calculating the probability of independent events by using

the Multiplication Law of Probability.

number of favourable outcomes _ FO

e Find the probability of each event. - LSS
g ’  Prievent) = “aiber of possible outcomes ~ PO

e  Multiply the probabilities of each event in order to find the probability of both events occurring.
Multiplication Law of Probability: Pr(A and B) = Pr(A) x Pr(B)

Hint: The probability of independent events is not dependent on the outcome of any other event.

Q. A bag contains 4 red marbles and 6 green A. Pr(G)= %
marbles: You select a marble at randorp, Pr(G and G) = Pr(G) x Pr(G)
replace it, and draw another marble. Find the 6 6

e _ green
probability that both marbles are green. BT X 0
36 +4
B ]970 +4
=— or0.36
25

a) The probability of Joseph’s tennis team b) What is the probability of a couple having
winning is 0.6 and each result is independent first a boy and then a girl?
of other wins or losses. What is the
probability that Joseph’s team wins three Pr(B) = Pr(G) =
fmes TUnming? e

Pr(B and G) = Pr (B) X Pr (G)
Pr(W and Wand W) = Pr (W) x Pr (W) x Pr (W) oo,
:0.6X0.6X0.6 — 0.216 .................................................................................

c) Inaschool, 25% of the students ride bikes to d) The Orange-bellied Parrot has a 7 out of 10
school and 40% have fair hair. One student is fledgling survival rate. From a brood of two
selected at random. What is the probability chicks, what is the probability that the first
that the student has fair hair but does not ride will live and the second will die?

a bike?
e) You can take 1 duck and 1 chicken to the f) The average error rate resulting in patient

Sydney show. They will be chosen randomly
from the 7 ducks and 9 chickens at your farm.
What is the probability that the youngest of
each animal will be chosen?

harm in Australian hospitals is 12%. Two
patients are chosen at random. What is the
probability that they will both be harmed by
hospital error?
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SKill 30.10 Completing a probability tree diagram (1).

From the start, fill in each branch of the tree with the value of the probability of that event.

)= number of favourable outcomes _ FO
~ number of possible outcomes ~ PO

S

Hint:
List all the possible outcomes.

The values on all the branches starting from the same point always add to 1.

To find the probability of any outcome, multiply values horizontally, from two or more

consecutive branches.

Where there is more than one outcome to be considered, add all the probabilities.

Hint:

Remember in a probability tree diagram, always add vertically and multiply horizontally.

Q. Two beads are taken out in succession, without

replacing, from a bag containing three red and
five blue beads. What is the probability of

drawing one red and one blue bead?
[Complete the probability tree diagram.]

1st bead 2nd bead

R

-/

2 R
Start /
AN

B

A. Drawing the Ist bead, out of 8:

Pr(blue) = I - %

2

8\ 2 R

> 7~B—RB
S‘a“\ /R —BR
. 8

3\B —BB

1st draw 2nd draw

If st bead is red, drawing the 2nd, out of 7:

2 5
Pr(blue) = 1 - 2=
If Ist bead is blue, drawing the 2nd, out of 7:

4 3
Pr(blue) =1 - 2=

Possible outcomes are: RR, RB, BR, BB

multiply horizontal P?‘(RB) — ixi — £
consecutive branches s 7 56

5 4 20
—X—= —

Pr(BR) = et 56

357 5

Addition Law of 2 0 :
PrRBor BRI =504 50=55 ., =3

a) A box contains 3 atlases and 2 comic books. A b) A president and a vice president are to be

book is picked from the box and not replaced.
What is the probability that a second selection
will be an atlas? [Complete the probability tree diagram.]

1st book 2nd book

3 i/A —»AA
A2
Start/ 4\C _>é(p:\
A
XC/

NN

selected from 6 boys and 4 girls. What is the

probability that both people selected are boys?

[Complete the probability tree diagram.]

president  vice
president
B
T
/ I
Start 9
10 \
Pr(BB)= x = =
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Skill 30.10 Completing a probability tree diagram (2).

c)

g)

An egg carton has 4 brown eggs and 8 white
eggs. Two eggs are picked up one after the
other. What is the probability of picking

2 white eggs? [Complete the probability tree diagram.]

1st eqg 2nd egg

A bowl contains 4 apples and 3 oranges. Two
pieces of fruit are picked one after another.

What 1? Fhe 1st fruit 2nd fruit

probability of

picking two _— A

oranges? } A

[Complete the probability | gtart 4

tree diagram.] \O 6/
~__

Of the thirty students in Jobe’s class, 20 study
Italian and 10 study French. If two students are
selected at random, what is the probability of
one studying Italian and one studying French?

[Complete the
probability tree diagram.] Ist student  2nd student
19
20 2
301 ~__
Start I
P
\
Pr(IF) = =
Pr(Fl) = =
Pr(IF or FI) = + =

d)

f)

h)

Ron and Fred are going to play 2 sets of tennis.
Ron’s chance of winning a set is 0.58. What
is the probability of Ron winning both sets?

[Complete the tree diagram. Give the answer correct to two
decimal places.]

2nd set
winner

Ist set
winner

oyR<
Start
\F /R
o

Two discs are taken out, without replacing,
from a barrel containing 4 white and 5 black

discs. What is the o 2nd

probability of disc  disc

choosing two

black discs? s
ack discs’ y S

[Complete the probability | Start 4

tree diagram.] \B VW

A shelf contains 15 DVD’s with games and
45 DVD’s with movies. A DVD is picked
from the shelf and not replaced. What is the
probability that a second DVD selected from

the shelf will be 1StDVD  2nd DVD
a movie? [Complete
the tree diagram. ] 15 . /
60
Start \ M
Mo
S
59

Pr(GM) = =
Pr(MM) = =
Pr(GM or MM) = + =
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SKill 30.11 Calculating the probability of an event represented by
Venn diagrams.

e  Count the total number of possible outcomes.
e Shade the areas inside the Venn diagram that fit the description for favourable outcomes.
e Use the formula for the probability of an event.

_ number of favourable outcomes _ FO
" number of possible outcomes ~— PO

Q. Ifone 2006 Collingwood match is selected at A. PO =total games played

random, what is the probability that the =0+3+2+1+9+0+2+6
selected match was lost with a score of =23
100 points or less? Losses with scores of

Collingwood - 2006 —— 100 or less are shown by

qote than 10, Wins the shaded area:

o (white areas are excluded)
%)

FO =8
Fo 8

Pr(event) = — = —
PO 23

Home tea™
a) If one car is selected at random, what is the b) Ifone accident is selected at random for
probability that it is a station wagon? investigation, what is the probability that the

selected accident was fatal?
— Road accidents in Deep Creek in 2007 —

. and/or alcop, y _truck invg I
a

Cars sold by DJ's Cars

xinder engipg Station Wao
Q

PO =54 FO=27

Fi
Pr(event) = o _ =

PO .......................................... Pr(evenl’ = F—O = =
PO ]

c) If one teacher is selected at random, what is d) If one match is selected at random, what is
the probability that she or he is 31 years of the probability that the selected match was
age, plays golf and has a child? lost as an away team?

Teachers at Sea Star College Essendon - 2006

play golf

ed 30 e than g Wins
P\g 01'12201‘0 @ ((\0 0
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Skill 30.12 Calculating the probability of an event represented by

two-way tables.

e Fill in the empty spaces of the two-way table by checking that each row and column adds

to its respective total.

e Find the total number of possible outcomes, which is the number in the bottom right corner.
e Highlight the areas inside the two-way table that fit the description for favourable outcomes.

e Use the formula for the probability of

an event:

)= number of favourable outcomes _ FO
~ number of possible outcomes ~ PO

Q. If one passenger is selected at random, find the ~ A.

probability that he or she flies economy class.
[Complete the two-way table.]

Local International | Total
First class 500 300
Business class 1800 2700

Economy class| 4300

Local International Total

start

First class 500 300
Business class 1800 > 2700 for order
Economy class | 4300 of filling

Total 6600 3400 10000

PO = total = 10000

Passengers flying economy are shown by the
shaded area:

Local International | Total
Total 3400 First class 500 300 800
Business class 1800 900 2700
Economy class | 4300 2200 6500
Total 6600 3400 10000
FO =6500
+ 500
Pr(event) = Fo _ 6500 *°F_ 13
PO 10000500 20
a) Ifone person is selected at random, find the b) If one car is selected at random for sale, find

probability that it is a women who voted ‘Yes’
at the referendum. [Complete the two-way table.]

Women Men Total

Yes 245 18014| 425
No 120

Total 580 300 ', 880

PO =880 FO=245

c) Ifone student is selected at random from the d)
school, find the probability that the person is
not blonde. [Complete the two-way table.]

Boys | Girls | Total
Red hair 16 9
Blonde hair| 105

Brown hair | 75 160
Total 304

PO = FO =

Pr(event) = = =

the probability that it is a manual, 3-door car.
[Complete the two-way table.]

5-door | 3-door | Total
Manual 28
Automatic 90
Total 65 70
PO = FO =

FO
Pr(event) = — =
(event) 70

If one card is dealt from the top of a standard
deck of playing cards, find the probability that
it is a red court card. [Complete the two-way table.]

Black | Red | Total

Ace

Number

Court card

Total 52
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GLOSSARY

TERMS

DEFINITIONS

EXAMPLES

accuracy

* How close the result of a measuring comes to
the true value.

3.14 is a fairly accurate
estimation of 7.

acute angle

* An angle measuring less than 90°.

90°

acute-angled

* A triangle in which all angles measure less

triangle than 90°. 50° -

add (+) * To join together. If you add 1 black cow and
2 white cows, there are
142 =3 cows all together.

addition * The operation of finding the total or sum of | Adding 15 and 6 we reach a

two or more numbers to make one number.
e The result is called the sum or total.

total (sum) of 21.
15+6=21

addition law of
probability

* A method for finding the likelihood that either
or both of two events occur.

Addition rule for mutually
exclusive events (either not
both):

P(A or B) =P(A) + P(B)

Addition rule for non exclusive
events:

P(A or B)

=P(A)+ P(B) — P(A and B)

adjacent

e Immediately next to.

The Daniher’s live adjacent to
the Bourke’s.

Church

Daniher's  Bourke’s

house house house

]
HEE
L
&

adjacent angles

* Two angles that have a common side and a
common vertex but have no interior points.

ZABC is adjacent to ZCBD.
A

B D
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adjacent sides

* Sides immediately next to each other in a
shape.

Sides a and b are adjacent to
each other. /\

3

algebra * A branch of Mathematics where numbers X+x=6,50 x equals 3
are represented by letters or symbols, called % +3=12,50 % equals 36
pronumerals or variables.

alternate * Angles in the opposite, outside corners

exterior angles

when a transversal crosses a set of parallel
lines.
e Alternate exterior angles are equal.

116%

/

116,

alternate
interior angles

* Angles in the opposite, inside corners when
a transversal crosses a set of parallel lines.
* Alternate interior angles are equal.

One set of alternate interior
angles measure 64°,the
others are marked and
measure 116°.

‘ /

64°

64°

/

altitude

* Height above sea level.

The plane flies at an altitude of
10000 metres.

am
(ante meridiem)

* The time from midnight to midday
(morning).

analogue clock

* A clock or watch that has rotating hands and
shows 12 hour time.

angle

* The amount of turning between two straight
lines that are fixed at a point.
* An angle is measured in degrees.

angle at the
centre of a
circle

* An angle with the corner in the centre of a
circle.

-
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angle at the
circumference
of a circle

* An angle with the corner on the
circumference of a circle.

N

angle 0 (theta)

* ‘0’ (theta) is a letter of the Greek alphabet
often used to label an angle in trigonometry.

annual

* Happening once a year.

Y NEy,
nyig MW,

Az

N

f:j”’ 'LL%~ v-yw

. 2/ gk
AN R
217K

annual interest
rate

* The percentage of the principal you earn or
pay each year. The principal is an amount of
money that is deposited or borrowed.

If you deposit $100 into a
savings account that pays 4%
interest rate per year, then you
earn $4 in interest that year.

anticlockwise » Moving in the opposite direction to the hands
on a clock.
approximate * Very close to the actual size. If you have $24.85 in your

* To estimate by rounding off.

wallet, you can say you have
approximately $25.00.

arc of a circle

* A section of the circumference of a circle. It
can be measured by the size of the angle at its
centre or by the length of the arc itself.

area

* The amount of surface covered by a 2D
shape.

* Area is measured in square units, e.g. square
centimetres (cm?) or square metres (m?).

The area of a rectangle is
calculated by multiplying
length (/) by width (w):

A=Iw
=4 x2
=8

Area =8 square units

2 units

4 units

ascending order

* Arranged from smallest to largest.
* Becoming larger, greater or higher.

3,5and 7 are in ascending
order.
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associative e Rule: When adding or multiplying, no matter | a+(b+d=(a+b)+c
property how the numbers are grouped, the answers will | 1+ G +4$);g +3)+4
(of addition and always be the same. b o
multiplication) ax(bxc=(axb)xc "¢
1x(3x4)=(1x3)x4
12=12
average * Or mean, is the total of all scores divided by | The average of 5,7 and 9is 7.

how many scores there are.

* The number that could be used to replace
every number in a set of numbers without
changing the total sum for the set.

5+7+9=21and
21+3=7
So7+7+7=21

average speed

* See speed.

axis of
symmetry

* (pl. axes) See line of symmetry.

- -

-AXI S

back-to-back
stem-and-leaf
plot

* A diagram displaying data by place value.
* See stem-and-leaf plot

Data A: 5,18,18,19,19, 21
DataB: 5,17,17,18, 20,21, 30,

B Stem A
ARRE
8 7 7[1]8 8 9 9
1 of2]1

03

backwards » Away from your front.
* In reverse of the usual way. =

balance (money)  The amount of money remaining in a bank | The bank account held $32.

account after all transactions have been
completed.

After $12 was withdrawn the
balance of the account was
$20.

bar graph

* A graph using columns to show quantities or
numbers so they can be easily compared.

Camping is the favourite
holiday.

© 100 Holiday .

75

Number of peop

50 F

25 f

1 1 1 N

N O a® @ T
o o o e TP
¢
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base

* A line or surface on which a figure stands.

base income

* The gross income, for a specified period of

(money) time, that does not include bonus or overtime
income.

base of a * The base (b) of a parallelogram is the length

parallelogram | of any of its sides.

base of a * The base (b) of a triangle is the length of any

triangle of its sides.

basic numeral

e Numbers written in their simplest form.

e Whole numbers and decimal numbers are
basic numerals.

 Fractions, percentages, powers, square roots,
etc. are not basic numerals because an
operation can be performed to simplify them.

9and 1.8
are basic numerals.

%,35%,74and V12

are not basic numerals.

between * At a place bounded by two or more places. The child is

between her

parents.
bi e (or di) Prefix meaning two. A bicycle has 2 wheels.
binomial e A polynomial with two terms. a+3b,3gh - 2g,x?+ 3x

are all binomials.

binomial factors

* Binomials written as a product. Some
quadratic trinomials are the product of two
binomial factors.

X+2) (x+1)=x2+3x+2

binomial factor
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bisect e To split into two equal parts. AM = MB E
A ™ B
BODMAS * The order of operations rule - See Order of operations

Brackets, Orders (Powers and square roots),
Division, Multiplication, Addition and
Subtraction.

box-and-whisker
plot

* A graph that shows the distribution of a set of
data.

* [t displays the median, upper quartile, lower
quartile, maximum and minimum values.

box whisker

whisker -

Datasetoi 16 elements: {1,2,2,2,3,4,4,4,6,8,8,8,8,8,9,9}
interquartile range IQR —> IQR =UQ-LQ
upper quartile | =8-25
n=>5 UQ=8 | =22
median of the upper half'!
- 88, .
minimum value 34414 6888 W maximum value
I I I >
0 6 7 8 9
brackets ( ) * A pair of symbols used to enclose a (12-4)+2=4
mathematical expression. Brackets group
12 take away 4.
calculate e To work something out. 3+5+6=14
calendar * A time chart that tells us what day, week, Y oroeie
month and year it is.
calibration e A mark on a scale. 0 . 2
cancel * To strike out an equal term on each side of an | x-3=6 cancel -3 by
; adding 3 to both
equanon. sides of the equation
x-343=6+3  -3+3=0
x=9
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capacity

e Or volume, 1s the measure of the amount of
liquid a container can hold.

A jug has capacity because it
can hold liquid, a brick does

WX

Cartesian plane

* See coordinate plane.

chance e The likelihood that a particular result or The chance of rolling a 2 with
outcome will occur. astandard dieis 1in 6.
chord * A line segment on the interior of a circle. A
chord has both end points on the circumference
of the circle.
T
closest e Nearest to. Thesonisclosestto g o
the mother. A ‘%(\
W oy
af
L,
~%

co-interior

» Angles in the adjacent corners when a

: /

angles transversal crosses a set of parallel lines. 116°
e Co-interior angles add to 180°. 640
coefficient e The number which multiplies a variable. 3 is the coefficient of 3x
6 is the coefficient of 6y*
column e A vertical line of data in a table. Netball: Aust v NZ
NZ [Shooting | Actual | Success
Quarter>~ | chances | goals %o
s 9 F 9 | 100
and | 14 | 13 |92.85
3w | 23 | 20 |86.95
w18 | 17 |94.44
combinations * A selection of objects from a collection. A class committee is a
Order is irrelevant. cgmbmanon of 2 boys and 2
girls chosen from a total of 12
boys and 15 girls.
commission e The pay or percentage paid to an agent. 5% of the sale price of
(money) $100000 goes to the agent in

commission. The agent gets
$5000.
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common factor

* A whole number that is a factor of two or
more non-zero whole numbers.

The common factors of 18 and
24 are 1,2,3 and 6.

common * A whole number that is a multiple of two or The common multiples of 5
multiple more non-zero whole numbers. and 6 are 30,60, 90, ...
commutative * Rule: When adding or multiplying, no matter a+b=b+a o
property how the numbers are ordered, the answers will ! +Z - j +1 +
(of addition and always be the same. b
multiplication) axb=>bxa %’

3x4 =3x4

12=12

compass * An instrument that shows direction.

complement of

* An angle that, when added to the first angle,

75°is the complement of 15°,

an angle makes a right angle (or 90° in total). because 75°+15° = 90°
15°
75°
complementary | ¢ The opposite of an event. The set of all The event is to roll a die and
event (') outcomes that are not included in the event. R=12,4}is the result. ,
The complement of event R is
R,
R'={1,3,5,6}
composite * A combination of two or more 2D shapes into
shapes one figure.
The above diagram is the
composite of 3 rectangular
shapes.
compound * Interest calculated, not only on the original Interest calculated grows the
interest principal, but also on the interest that has been | Principal amount whichin
. turn grows the interest
added at the end of each pay period. calculated.
cone * A solid with one circular base and one vertex.

A

base

‘
vertex
e
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congruent » Have exactly the same size and shape. Triangles ABC and DEF are
shapes congruent.
C F
E
A B D
Sides Corresponding sides are
congruent:
AB = DE, BC = EF, AC = DF
Angles Corresponding angles
are congruent:
/A=/D,/B=/E, /C=/F
congruence * Methods used to determine if triangles are the
tests for same shape and size.
triangles

1. Side-side-side
(SSS)

If two triangles have:
three pairs of sides the same length
then the triangles are congruent.

Sfde 7

S Ide 3
& gt
5
ade 2

side 3

2. Side-angle-side
(SAS)

If two triangles have:

two pairs of sides the same length and

the angle formed by the two sides is the same
then the triangles are congruent.

51
$e
<

s?2

3. Angle-side-angle
(ASA)

If two triangles have:

two pairs of angles the same and

the pair of sides which are in between the two
angles the same length

then the triangles are congruent.

side

side

4. Right angle-
hypotenuse-side

(RHS)

If two right-angled triangles have:

their hypotenuses and a pair of sides the
same length

then the triangles are congruent.

N 2>

consecutive
numbers

e Numbers that follow each other.

4 and 5 are consecutive

numbers.
43

constant term

¢ A term that has a fixed value and does not
contain a variable.

Opposite to a variable.

Iny=x+5
5is constant
x and y are variables.

The speed of light in a vacuum
(c) is a constant.

€=299792458 m/s

conversion e The amount that you multiply or divide a 1m = 100 cm
factor number by to change it to a different unit of The conversion factor for
changing metres to
measurement. centimetres is 100.
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convert

* Change from a unit to another.

90 km/h can be converted to a
25 m/s.

coordinate plane

* A plane divided into four quadrants
by a horizontal line called the x-axis and a
vertical line called the y-axis.

Y
| Quadrant2 | © Quadrant 1 :
‘Coordinate-- - - - - ] Ee b
(-3,2) : o
,,,,,,,,, 3,,,,,,,,2,,,,,,,,,,,,,,,,,,,,,,
,,,,,,,,,, R A 1 N S R
1 1 X
R | !
"""""" R (0,0)
Origin .
,,,,,,,,,,,,,,,,,,, O
SR
' Quadrant 3 : . Quadrant 4 :

coordinates e An ordered pair of numbers that locate a point (4,2) are the coordinates of a
on a coordinate plane point located 4 units to the
. ) right and 2 units upward from
* The first number tells you how far from the the origin (0,0).
origin to move along the x-axis. The second J-axis
tells you how far from the origin to move along o
. 3 e R
the y-axis. Ao L@
* They are written in brackets with a comma in o
between. o .
0 —pl . x-axis
0 1 2 3 4
corresponding | * Angles in the matching corners when a /o
angles transversal crosses a set of parallel lines. >
* Corresponding angles are equal. 4 )
corresponding | Two sides that are situated the same way in | AC corresponds to Hi
sides different geometric shapes. A B
S
C ﬁ
G H
cosine * A trigonometric function. cos = _Adiacent
* In a right-angled triangle, the cosine of an Hypotenuse
acute angle is the ratio of the length of the side @ 3
adjacent to the angle, to the length of the R \!Qo\e“ 2
hypotenuse. o
9 &
adjacent side
counting * Any of the whole numbers from zero onwards.| 0,1,2,3,4,5.....
number are counting numbers.
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cross multiply

* To simplify a proportion, written as two equal
fractions OR

 To multiply each numerator by the
denominator of the fraction across from it.

a:b=c:d
a C
b><d

axd = bxc
ad = bc

cross-section

 The shape of the face that results when an
object is cut through.

l rectangle

cross simplify

* To divide the diagonal numbers (when
multiplying two fractions) by the same number
to reduce their value before multiplying.

cube * A solid with six identical square faces. i
cubed A number cubed is the third power of the 5 cubed =5°=5x5x5=125
number.
cubic unit * A unit of volume expressed in cubic form. The volume of a solid is
measured in the appropriate
cubic units,e.g.cm?®orm?>,
cylinder * A solid with two parallel circular bases of the
same size.
data e Collection of information that can include HOSPITAL EMERGENCIES (MAY)
facts, numbers or measurements. g .. :
Foororororon
Ze o ¢ o o o o
0 1 2 3 4 5 6
Number of emergencies
day * A unit of time equal to 24 hours. A day starts and ends at
midnight.
daylight saving | * Use of fictitious time in the summer months | During daylight saving clocks
time that prolongs light in the evening hours. :‘ir:]:”e hour ahead of real
deca * Prefix meaning ten. Decathlon is an athletics

contest with ten events.
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decade

* A unit of time equal to 10 years.

2011 to 2020 is a decade.

decagon

* A shape with 10 sides.

decimal number

e A number based on the ten place value
system where a decimal point separates the
units and tenths.

The decimal number 4.3
represents:

4 - ones

3 - tenths

OR 4 and 3 tenths.

decimal place

N tenths
Q) hundredths
QY thousandths

Q units

7 is in the tenths place.
6 is in the hundredths place.
3is in the thousandths place.

decimal point (.)

* A point that separates the units and tenths in
a decimal number.

2.5 is a decimal number
where the 2 and the 5 are
separated by a decimal point.

decrease * To make smaller. 8 must decrease by 5 to
become 3.

deduct * To take away. If you deduct 1 from 3 there
are 2 left.
3-1=2

degree (°) * A unit used to measure the amount of turn | Angle measures 45°.

in an angle.

45°

degrees Celsius
(°C)

* A unit used to measure temperature.

The thermometer shows 14°C.

|

1o
g 2. 2 a S @ g5 g
S ¢} o] ¢) 9] o o le}
\‘H\\’\\H‘\H\‘\\\\‘\H\‘H\\’\\H‘\

denominator

* The number below the fraction bar in a
fraction.
* The number of equal parts in one whole.

Considering fifths, 5 parts
would make a whole.

G~ (5)

deposit (money)

* To pay an amount of money into a bank
account.

A deposit of $15 into a bank
account with a balance of $25
will increase the account
balance to $40.
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descending
order

e Arranged from largest to smallest. Becoming
smaller, lesser or lower.

8,6 and 2 are in descending
order.

diagonal

* A straight line inside a polygon joining any
two vertices that are not next to each other.

diameter of a
circle

* A segment that passes through the centre of a
circle and has both endpoints on the circle. The
diameter of a circle is twice the length of its
radius.

diameter

...... P

die * (pl. dice) A numbered cube that is used in
games. A standard die has 1 to 6 pips (dots) on
each face with opposite faces adding to 7.
difference e The result when a number is subtracted from | The difference between 5 and
another number. e
e The amount by which one number is bigger or
smaller than another number.
digit * Any of the first ten whole numbers from There are 10 digits:
0t00. 0,1,2,3,4,56,7,80r9.
digit sum e The sum of the digits in a number. 124 has a digit sum of 7.

142+4=7

digital clock

* A clock that uses only numbers to show the
time. (No hands!)

dimension * A measure of size.

A two-dimensional shape (2D shape) has length | 2p shape w

and width. /

A three-dimensional shape (3D shape) has .

length, width and height. 3D shape 3

w
/

direction  The way something is placed, pointing or North, east, south, west, up,

moving.

down, sideways, backwards
and forwards.
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disc

¢ The union of a circle and its interior.

The cross section of a sphere
is always a disc.

&

discount (money)

* An amount subtracted from the regular price
of an item to get the sale price.

When $80 track shoes are on
sale at 25% off =

discount = 25% of $80 = $20.

distance * The length between two points. The distance between the fish
is 3 metres.
LA — 4
distribution * To multiply out parts of an expression. The See distributive property.
opposite to factorisation.
* How objects are spaced.
distributive * Rule: You can multiply a sum (or a difference) | alb+c =ab+ac o
property by multiplying the number outside the brackets | 2X#+3)=2x4+2x3 %

(of multiplication
over addition and

by each term of the sum (or the difference).

14=14

alb-c)=ab-ac Y.
2x(4-3)=2%x4-2x3 ™=

subtraction)
2=2
divide (<) * To share into groups. These 6 cows are divided into
2 groups.
6 +2=3ineach group
dividend * The first number written in a division. It is In the division:
the number being divided. In a fraction the 144=9=16
.. . the number 144 is called the
dividend is the numerator. dividend.
divisible e Can be divided without a remainder. 20+ 2 =10 with 0 remainder.

So 20 is divisible by 2 and 10.
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divisibility tests | ¢ Checks performed to help find the factors of a
number.
Divisibility tests (factor tricks) Examples

2 is a factor of all even numbers. Numbers that end with 0,
2, 4,6 and 8, e.g. 754, 120

3 is a factor of all numbers with a digit sum that is divisible by 3. 252 has 3 as a factor
because 2 + 5+ 2 =9 and
9 is divisible by 3.

4 is a factor of all numbers where the last two digits are divisible by 4. 1532 has 4 as a factor
because 32 is divisible
by 4.

5 is a factor of all numbers whose last digit is a 5 or a 0. 120 and 4935 both have
5 as a factor.

6 is a factor of all numbers that have both 2 and 3 as factors. 102 has 6 as a factor
because 2 and 3 are both
factors.

9 is a factor of all numbers with a digit sum that is divisible by 9. 1764 has 9 as a factor
because 1+7+6+4=18
and 18 is divisible by 9.

For 11 to be a factor of a number, the difference between the sum of the E1917 has 11 as a factor

even placed digits and the sum of the odd placed digits must be divisible ecause 1+1=2
8+9+7=24and

by 11. 24 — 2 = 22 which is
divisible by 11.

For 10, 100, 1000 .... to be a factor of a number, that number must end in | 270 has 10 as a factor,

one 0 or two 0's or three 0's, etc. 1300 has 100 as a factor
etc.

division e The operation of sharing or grouping a The division 6 + 2 = 3 means:

P g or grouping
: How many groups of 2 can 6
number into equal parts. be divided irto?

OR How many groups of 2
can be taken from 6 before
none remain?
=3 groups of 2.
e 0 o
X Nl

divisor e The second number written in a division. 8+4=2  OR 8

e [t is the number that will divide the dividend.
In a fraction the divisor is the denominator.

= =2

im— @

dodecahedron | e A regular solid in which all twelve faces are
regular pentagons.

S
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dot plot * A graph showing the frequency of data, using | A dot plot showing how
a number line. many hours are dedicated to
. . sport by 12 people.
* The number line has all the numbers in the
. . . [ ] [ ]
sample. Each observation is marked with a I
point above the line. T
1 2 3 4 5 6
Hours playing sport
double * Twice as much. Double 4 is:
* Multiplied by two. 4+4=8 OR
4x2=8.
double bar * A bar graph that shows two sets of data on Officially Spoken Languages
0 200 400 600 800 10001200
graph the same graph. J— -
SPANISH (millions)
ARABIC
ENGLISH | |
FRENCH == _ : Countries
0 10 20 30 40 50 60
east * A compass direction. The sun rises in the east.

T

edges of a solid

* The segment (line part) where two faces of a
solid meet.

A rectangular prism has 12
edges.

eighth

* The position after seventh.

elapsed time

¢ The amount of time between the start time
and the finish time.

The amount of elapsed time
from 2:15 pm to 3:00 pm is
45 minutes.

element * A number, letter, point, line, or any other The elements of the set {a, b, ¢}
object contained in a set. are the letters a,band c.
ellipse e A curved shape that looks like a squashed The approximate orbit of the
circle Earth around the Sunis an
) ellipse.
enlargement * To reproduce and make bigger. The second object is an

See enlargement factor.

enlargement of the first.

:n
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equal (=) » Exactly the same in value or size. 7+2=9
100 centimetres is equal to
1 metre:
100cm=1m
equal sets e The elements of the sets are identical. A=1{1,2,3,4}
Order does not matter. bt
equation * A mathematical sentence formed by placing | 6x2=9+3
an equals sign (=) between two expressions. ‘2‘; s _52:_00
are examples of equations.
equilateral * A triangle with all three sides of equal length.
triangle 3cm 3cm
3cm
equivalent e Fractions that represent the same number. 2 and B are equivalent
fractions fractions. They both equal %
error e The variation of a measurement. It may be “My measuring may be off by
contributed to by the precision of the 19"
instrument or the accuracy of the measured
value.
See relative error.
estimate » To make a close guess based on rounding. 48+21=7

By rounding to 50 + 20, the
estimation of the sum is 70.

Euler’'s formula

(pronounced - ‘oiler’)

* In any polyhedra: The number of faces + the
number of vertices — the number of edges =2

F+V-E=2

OR E=F+V-2

faces + vertices — edges =2
Cube: 6+8-12=2
2 =2 (true)
vertex

evaluate

e To work out the value.

Evaluate:
7%x3-10=21-10
=11

even numbers

* A whole number that can be divided by two.
¢ Even numbers end with 0, 2,4, 6 or 8.

134 is an even number.

134 v

431 is not an even number.

431 x
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event

* A set of possible outcomes resulting from a
particular experiment.
Any subset of a sample space.

Adieisrolled -
Event ={5, 6}
i.e.eithera 5 or a 6 may result

35

expand

* To multiply out parts of an expression thereby
removing the brackets.

Usinga=1,b=4,c=3,

alb+c) =ab+ac
1X(@4+3)=1x4+1x%x3
=7

expense (money)

* The cost involved.

You buy 3 CDs at $15 each.
Your expense is $45.

experiment * A controlled, repeatable process carried out in | Tossing a coin is an
the study of probability. experiment.

exponent * A number placed to the upper right of a base | 74=7x7x7x7=2401
number, showing how many times the base Z?‘i:\i‘::;‘::;;p4ov'vte':§?:ur
number is multiplied by itself. .
See index.

exponential * Quantities in the form of a base number and | 3x3x3x3x3x3x3canbe

notation an exponent. Exponential notation indicates S(Ofn‘za:t'l';’l";’zget:‘o:52937
what power is to be used and makes it easier to b '
use multiple factors.
See index notation.

expression * A sequence of numbers and/or pronumerals 42+3-10 are examples
(letters) connected by operation signs. X+2y of expressions

2x2 -2

exterior angle

* An angle that is the supplement of an interior
angle of any polygon.

— Extfy angle

faces of a solid

* Polygons that join on their edges to form a
solid.

A rectangular prism has
6 rectangular faces.

factor

e When whole numbers, other than zero, are Because 1x12=12
multiplied together, each number is a factor of | giiz 1;
the product.
OR A whole number that divides exactly into ;aftjr:' ;,? ?;d 12 areall
another number.
See divisibility tests.
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factor of

e The amount by which an object is made

The enlargement factor is 3.

enlargement bigger.
N kk
N N
factor of  The amount by which an object is made The reduction factor is 3.
reduction smaller.

of  ©

factor tree

* A diagram that shows all possible factors on

The prime factors of 12 are
2 and 3.

the different branches of a ‘tree’. It is used to 12
find the prime factors of a number. =2 X 6
/ VRN
=2 X 2x3
factorial (!) e The product of a whole number multiplied by | nt=nn-1)(n-2)...1
every number between itself and 1. 5!=5(5-1)(5-2)(5-3)(5-4)
=5x4x3x2x1
=120
factorise * To write a number as a product of its factors. | Factorise:
» To write an expression as a product of two or ‘E’)XJ” 15 -G+ 5)
. ecause 3=3 X1
more expressions. and 15=3x5
favourable * The result that you are hoping or testing for. | Adieis rolled.

Event = {numbers >2}
outcome Fav.outcomes={3,4,56}
fifth * The position after fourth. 1st,2nd, 3rd, 4th, 5th......
finite e With limits. Able to be counted. There are a finite number (12)

of months in the year.
first * Placed before anything else. The first athlete to cross the

finish line won the gold medal.
flip e To turn across a line so the result is a mirror
image. See reflection. %f" ‘i&
formula * (pl. formulae) A mathematical rule, usually | Find the area of a circle of

an equation, describing a relationship between
two or more quantities.

For example, the formula describing the area
of a circle is A = nr? where A is the symbol for
the area and r is the symbol for the radius.

radius 10 cm, using Tt = 3.14

Use the formula A=nr2 and
substitute r=10
A=3.14x102

=3.14%x100

=314 cm?
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fortnight

* A unit of time equal to 2 whole weeks or
14 days.

forwards * In the direction of your front.

* The usual way.
fourth e The position after third. 1st, 2nd, 3rd, 4th......
fraction * Part of a group. 5 out of 8 dots are circled.

e Part of a whole.

* A number in the form ; (b # 0) where a is the

numerator and b is the denominator.

e Fractions can be proper fractions or
improper fractions.

C20 3

1 half of a whole orange.

:

2

frequency (f)

* How often a particular item occurs in a set of
data.

The frequency of a’s in the set
{m,a,t,h,s,m,a,t,e}is 2.

TRAFFIC SURVEY
Vehicle [ Tally Frequency
car ikl 8
truck | | 1
bus Il 2

“The most frequent vehicle to
pass by was a car.”

frequency table

e [ists items to show the number of times each
event or category occurs for a set of data.

Score 916 |3 |1
Frequency | 3 | 5 | 4 | 5| 6

front view

* What you see of an object looking from a
frontal perspective.

e Three-dimensional objects have 3 views:
front, top and side.

.........

front

function (f)

* A relationship or correspondence in which
values of one variable determine the values of
another. f(x) =rule or y =rule.

fx)=x*-4or

y=x>-4

See rule, linear function and
quaderatic function.

geometry

* A branch of Mathematics studying the
properties and relations of lines, surfaces and
solids.

L&
N
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gradient of a
line

* An indication of slope determined by the
vertical rise of a line (the change in the y-axis
value) and the horizontal run of the line (the
change in the x-axis value).

If we have a straight line
y =mx + ¢ then the gradient of
the line is m (the coefficient of
X).

Y
R S H A S
I Y4 N
7 R A R -
rise=4
,,2, ,,,,,,,,,,,,,,,,,,
)L -
run =2
X
©0) °
Origin
Gradient _lise _ changein y
“run change in x
4,
2
gram (g) * A unit of measurement for mass equal to 1000 | 250 g of butter.
milligrams.
graph * A diagram that shows a collection of data. o
éw """"""" T
Egof — )
Baol——— ————————
LYo ) A e B [
0l 1 [
TP s -
ol | I
Mon  Tues Wed  Thurs
Day
graph of a e The picture obtained by plotting all the points v
function of the rule.

greater than (>)

* An inequality symbol showing which is
bigger.

10>2
means 10 is greater than 2.

grid reference

e A pair of letters and/or numbers that describe
location within a grid. See also coordinates.

The grid reference for the ball
is D3.

A

D3
15)

L I

A B C D E
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GST (money)

* An abbreviation for the Goods and Services
Tax which is applied to certain purchases at a
designated rate.

The standard GST in Australia
is 10%. If the price of an item

is $150 excluding GST then its
GST inclusive price would be

$165.

half

* (pl. halves) One of two equal parts expressed
as a fraction.

One half is one of 2 parts of
one whole pizza:

hectare (ha)

* A unit of area equal to 10000 square metres

The field measures 2 hectares.

(100 m x 100 m). o
hedron * (pl. hedra) Face. Polyhedron - A solid object
that has multiple (poly) faces.
height * The vertical distance from top to bottom. The height of the Taj Mahal is
76 m
height of a * The height (h) is the perpendicular distance
triangle between the base (b) and the vertex opposite
that side.
hemisphere * One half of a sphere.
hepta * Prefix meaning seven. See heptagon
heptagon * A polygon with 7 sides. Q @
Heptagon  Regular heptagon
hexa * Prefix meaning six. See hexagon
hexagon * A polygon with 6 sides.

O

Hexagon  Regular hexagon
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hexagonal * A three-dimensional shape.
prism Two identical bases are hexagons.
Six faces are rectangles.
hexagonal * A three-dimensional shape.
pyramid The base is a hexagon.
Six faces are triangles.
hexahedron * A regular solid.
Six faces are square (cube). | | L] .
highest o The largest number that is a factor of all the | Factors of 12:

common factor
(HCF)

given numbers.

1,2,3,4,6,12
Factors of 30:
1,2,3,5,6,10,15,30

12 and 30 have a HCF of 6.

histogram e A vertical bar graph used to represent the o e nion
frequency of individual scores. S1of -
B8t .
5 oF .
4 .
o _
0T 23 34 sk
million people
horizontal line | ¢ Paraliel to the horizon. - -
horizontal e A shape has horizontal symmetry if an axis of
symmetry symmetry is horizontal. e N
Axis of symmetry
hour (h) * A unit of time equal to 60 minutes. One hour is the amount of
time between 1 o'clock and
2 o'clock.
hundreds * The place value between tens and thousands. | 1825.763 has 8 hundreds.
§ E; s | 2|2 E; §
1/8|2|537|6|3
hundredth e One part out of 100 parts of one whole. l
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hundredths * The place value between tenths and 1825.763 has 6 hundredths.
thousandths. L. | 2
1182|547 |63
hypotenuse * The side opposite the right angle of a o 8
right-angled triangle. “\‘Qo\e“\’ 2,
* The longest side of a right-angled triangle. 5 2
adjacent side °
icosahedron * A regular solid in which all twenty faces are ( S
equilateral triangles. l 4
identity element | Rule: The sum of any number and zero equals | a+0=a OR 0+a=a
(for addition) that number. 3+0=3 0+3=3
* Zero is the identity element for addition.
identity element | « Rule: The product of any number and one axl=a OR 1xa=a
3x1=3 1x3=3

(for multiplication)

equals that number.
* One is the identity element for addition.

improper * Any fraction in which the numerator is 9 the numerator is 9
fraction greater than or equal to the denominator. tghfgigom'”ator 15 8.
3 is an improper fraction.
increase * To make larger or grow in size. 8 must increase by 5 to get to
13.
independent * An event that is totally unaffected by whether | The toss of the first coin has
event or not another event does or does not occur. no effect on the probability of
the resulting head or tail on
the second toss.
index * (pl. indices) A number placed to the upper 74=7x7 X7 x7=2401

right of a base number, showing how many
times the base number is multiplied by itself.

The index is 4. Itis read as
‘seven to the power of four’.

index notation

e Quantities in the form of a base number and
an index. Index notation indicates what power
is to be used and makes it easier to use multiple
factors.

3x3x3x3x3x3x3canbe
more easily written using
index notation as 37.

inequality

* See inequation.
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inequality

* Symbols that tell us how the two objects or

<,>,<and 2 are inequality

symbols expressions in a mathematical sentence are not | SYMPols.
equal.
inequation ¢ A mathematical sentence that shows the 12> x is an inequation.

relative size of two objects or expressions.

e Uses the inequality symbols:
<, > <or =

twelve is greater than x.

infinite ()

e Has no limits. Unable to be counted.
e The symbol for infinity is (o).

There are an infinite number
of integers:

..... -3,-2,-1,0,1,2,3 ...

integer (Z)

* Any negative number, Zero or positive
number.

-3,-2,-1,0,1,2,3
are integers.

35and5 % are not integers.

interquartile
range (IQR)

* The difference between the upper quartile
(UQ) and the lower quartile (LQ) of a set of
data.

* Used to describe the spread of a set of data.

Data: 2,2,3,3,4,5,7,8,9,9
The lower quartile (LQ) is 3.
The upper quartile (UQ) is 8.
IQR =UQ-LQ

=8-3

=5

See box-and-whisker plot.

interest (money)

e The amount of money paid for the use of
money.

See simple interest.

interior angle

* An angle inside a polygon.

Yi Interior angle

intersecting
lines

e Lines that meet at a point.

intersection of
sets

(")

 Elements common to all sets.
* The symbol for intersection is M.

g 7
8
9

5 0

A intersection B
ANnB={1,2}

invalid

* Not a logical result.

Ifa=band a=4sayingb=>5
would be invalid.

inverse of a
number

 That number which cancels out a given
number.

* Can be called opposite for addition and
reciprocal for multiplication.

The reciprocal of 3 is _17

The opposite of 3 is -3.
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inverse of an

* The opposite operation. Operations that undo | +is opposite -
operation eaCh Othel' X IS opposite +
Operation |Inverse Operation | Operation |Inverse Operation| Operation |Inverse Operation| Operation | Inverse Operation
+ - — + X + = X
X
X+3=6 X-3=6 3x =6 526
X+3 3=63 X-3+3=6+3 %:% X 3=6x3
X =3 X =9 X =2 x =18

invest (money)

* To put some form of money at risk to make a
profit.

It is common to invest in
shares.

investment * The act of laying out some form of money in lnve;tment
(money) an enterprise to make a profit. @
irrational * A real number that can be written as a 50,6233 45,
number non-repeating or non-terminating decimal but 2.6293045632....
not as a fraction. cos 30°
* Not a rational number. tan 60°
isosceles * A triangle with two sides of equal length.
triangle //\\
Karnaugh map | ¢ A truth table that shows the combinations of T3 T

events possible and their values.

A |[ANB|ANnB’| A
A |[ANBIA"NB| A

kilogram (kg)

* A unit of weight equal to 1000 grams.

kilometre (km)

* A unit of distance equal to 1000 metres.

The distance from Melbourne
to Sydney is 900 km.

kite

* A quadrilateral where one diagonal s an axis
of symmetry.

<— Axis of
symmetry
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largest to
smallest

e Ranking in order from the biggest to the
littlest.

f S

1st 2nd 3rd 4th

lateral faces

e The vertical surfaces on a solid.

A rectangular prism has
4 lateral faces.

lateral lateral
faces faces

Iay-by (money)

* To pay a deposit on an object which is held
for the buyer until the full price is paid, usually
in installments.

Jacinta put the last air hockey
table on lay-by. The full price
was $240. She paid 25% of
the price or $60 so that it
would be held for her.

leap year * A year with 366 days that falls every fourth A leap year is divisible by 4.
year and includes the 29th of February as the | 2012isaleapyear.
extra day.
left e The direction to the west of your body if you |;|
are facing north. °
W left IH\ right E
length e The distance from one end to the other.

* How long a shape is.

<— [=length —

less than (<)

* An inequality symbol showing which is
smaller.

2<10
means that 2 is less than 10.

like terms e Terms that contain the same pronumerals +7,2 and ~18 are like terms.
raised to the same power. Only the number * 6a,a and -3a are like terms.
parts of like terms can be different. Like terms | - xy?5xy?and -3xy? are like
may be added, subtracted, multiplied or terms. '
divided. Unlike terms may not be added or ;Zr’:g'and ~4y?arenot like
subtréct.ed. However, they may be multiplied | .5, 6 and -18w? are not
and divided. like terms.

line (AB) * A set of points which extend without end in —
opposz.te directions. What is commonly.called Line AB.
a line is actually a segment or part of a line.

A B

Line segment AB
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line graph

* A graph in which points representing data
pairs are connected by line segments. It shows
how quantities change over time.

Petrol used to mow the lawns

A

5

o oo

N

Amount of petrol in tank
(litres)

2

0

8:00 9:00 10:0011:0012:00 1:00 2:00 Time
noon

line of
symmetry

* A line that divides a shape so that one side is a
mirror image of the other. Both sides match
exactly when folded.

Line of symmetry

linear equation

* An algebraic expression in which the variable
is in the first power. It can be solved for x and
the value of x for which the equation is true is
called the solution.

The graph of a linear equation is always a
straight /ine.

See linear function.

Ax-2=x
is a linear equation.

linear function

* A function in which the variable is only in the
first power and has no products. It can be
represented by an equation in the form of

y =ax + b where a and b are real numbers.

The graph of this function is a straight line.

Used to describe things like
the movement of a car
travelling at a constant speed.
y=x+4

y=-4

3x-4y=0.5

are linear functions.

linear rule

* See linear function.

y=ax+b

linear scale

* A scale shown on a line.
Compares the dimensions on a map to real life.

Every cm on the map
represents 2 km in real life.

Scale

litre (L)

* A unit of capacity equal to 1000 millilitres.

location

* The exact place, where something is situated.

logic statement

* A proposition that can be classified as true or
false without ambiguity. Words like ‘some’,
‘all’ or ‘no’ tend to bind the variables in a
logical proposition.

‘Itis a cloudy day’

is a logic statement.
SO

‘Some days are cloudy’
is a logical proposition.
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longest

e Having the biggest length.

The record length for the
reticulated python of S-E Asia
is 10 m. The specimen was
found in Celebes, Indonesia in
1912.

loss (money)

¢ A reduction in the value of an investment.
* Expenses > Revenue

Revenue from a business
activity is $20.

If the expenses are $25 then
the loss would be $5.

lower quartile

e [s the median of the lower half of scores in a
set of data.
* 25% of the data lies beneath this number.

Data: 2,2,3,3,4,5,7,8,9,9
The lower quartile (LQ) is 3.

See box-and-whisker plot.

lowest common
denominator

e The lowest common multiple of the
denominators of two or more fractions.

The lowest common
denominator of % and % is

the lowest common multiple
of 3 and 5, which is 15.

lowest common
multiple (LCM)

e The smallest of the common multiples of two
or more non-zero whole numbers.

The lowest common multiple
of 6 and 9 is the smallest of
their common multiples 18, 36,
54 ..,s0the LCM of 6 and 9 is
18.

magic square

* A square grid filled with numbers.
 The sum of the numbers in every row, column
and diagonal 1s the same.

44+9+2=15
3+45+7=15
8+1+6=15
Columns: 4+3+8=15

94+5+1=15

24+7+6=15
Diagonals:4+5+6=15
2+5+8=15

o |Rows:

w
[¢)]
~

South Pacific

map * A diagram of a region showing its position in %mmm_s
the world. Lg%if; e
ﬁ 'NDONE yyAra'"EA Soomon
Timor Sear" 6t ol
J géfa’;y Sea VANUATU
AUSTRALIA e
CALEDONIA
Tasman
AI%‘ID
mass e The amount of matter that an object contains. | The mass of 3 oranges is

It is measured in units like grams (g) and
kilograms (kg). Often called weight, but not
the same.

about 1 kg.

The weight of an object
changes according to the
gravity. A packet of butter
would be weightless in space,
even though it still has the
same mass as on earth.
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maximum * The highest value. The maximum speed
in a residential area is
50 kilometres per hour.
mean * Or average, is the total of all scores divided 4
by how many scores there are. 2
e To calculate the mean: + 9
1) Add up the values. 24
2) Divide the total by the number of values. 2 d—6
The average or mean of 4,6,5
and 9is 6.
median e The middle value of an ordered set of values. | Data: 2,5,6,8,9
Medianis 6

o [f there 1s an even number of values then the
median is the average of the two middle
numbers.

_—

Data: 2,3,5,6,8,8
Average the two middle
values:

5+6=11

11+2=55

Median is 5.5

megalitre (ML)

* A unit of capacity equal to 1000000 litres.

Water tanks can hold 1 ML.

metre (m)

* A unit of length equal to 100 centimetres.

Track distances are measured
in metres.

millilitre (mL)

* A unit of capacity.
* 1000 millilitres is equal to 1 litre.

Medicines are measured in mL.

millimetre (mm)

* A unit of length.
* 1000 millimetres is equal to 1 metre.

Timber length is measured in
millimetres.

million * A thousand thousands. @@

minimum * The lowest value. The minimum temperature
reached yesterday was 25°C.

minus (-) * Another word for subtract. To take away. $20 minus $5 is $15.

20-5=15

minute (min)

* A unit of time equal to 60 seconds.

One minute has 60 seconds.

mixed number

* The sum of a whole number and a fraction
less than one.

3; is a mixed number.
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mode » The most frequent score in a set of data. Data: 2,3,5,7,7,7,8,8,9
Mode is 7 as 7 occurs 3 times.
monomial * A polynomial with one term. 2,-3gh, 5x
are all monomials.
month * A unit of time equal to 28,29, 30 or 31 days. | Thereare 12 months in ayear
starting with January.
ig% L
=
morning e The early part of the day ending at 12 noon.
multiple A multiple of a whole number is the product | The multiples of 2 are

of that number with any non-zero whole
number.

2,4,6,8,10,.....
2x1=2
2x2=4
2X3=6etc

multiple events

* See independent events.

Possible
outcomes

Die

Var

1 2 3 4 D)

(=)}

1

(LD (1,2)|(1,3)|(1,4) | (1,5) | (1,6)

Spinner

2 ((2,1)](2,2)](2,3)](2,4)|(2,5)[(2,6)

3

(3,D[(3.2)[(3,3)[(3.4)(3,9]3.6)

multiplication * An operation where a number is added to 2+42+2+2+2=100r
itself a number of times. >x2=10
multiplication * A method for finding the likelihood that both | Multiplication rule for
independent events:
rule of y of two events occur. DA el B) PO o P(B)
probability
multiply (x) e To find total in a number of groups. Three lots of 2 cows is 6.
3x2=6o0r 2+2+2=6
mutually » Two events that have no outcomes in A 6 sided die i rolled once.
: Event A: Rolla 2
exclusive common. Event B Roll & 3
events

Events A and B are mutually
exclusive since they both can’t
happen at the same time.

natural number
(N)

* A counting number from 1 to infinity.

1,2,3,4,5. oo
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negative » A number that is less than zero. ~1,-2,-3,4,-5, ...
number are negative numbers.
net * The pattern cut out to form a 3D shape. Possible net of a cube.
L[]
network e A figure made up of vertices connected by Euler’s bridges of Konigsberg
non-intersecting paths or arcs. is a famous network where
the land is shown as vertices
* Networks are not to scale. and the bridges are the paths.
ninth * The position after eighth. 1st,2nd, 3rd, 4th, 5th, 6th, 7th,
8th, 9th......
nona * Prefix meaning nine. See nonagon
nonagon * A polygon with 9 sides.

O

Nonagon  Regular nonagon

non-exclusive
events

¢ Fvents that have outcomes in common.

A card is dealt from a pack.
Event A:deal a club

Event B:deal an even number
A and B are non-exclusive
events since they can occur at
the same time:

P(A or B) =P(A) + P(B) — P(A &B)

non-linear
function

* Any relationship that is not linear.
A polynomial function where the variable is in
the second power or higher.

y=x>-7
is a non-linear function.

non-recurring

* A finite decimal number.

23.375is a non-recurring

decimal decimal.

north * A compass direction. {i}
north-east * A compass direction. NE
north-west * A compass direction.

S
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null set (J or {})

* A set with no elements also called an empty
set.

P ={people 200 years old} is a
null set.

O ={odd numbers}
E ={even numbers}
ONE=Y

number line

* An evenly marked line that shows position of

numbers.

e Points are marked with numbers in ascending
order from left to right (horizontal number line)
or from bottom to top (vertical number line).

* Zero represents the origin of a number line.

4-32-1012 3 4
3
2
1
0
-1

-2
-3

number plane

* See coordinate plane.

number * A sentence using numbers and operations “Mary had four cats and two
sentence instead of words. ﬁ:g:-?,,HOW many pets did she
Number sentence: 4+2=6
numeral * A symbol used to represent a number. Arabic numerals: 1,2,3,4,5
Roman numerals: | 11,11, IV,V
numerator * The number above the fraction bar in a

fraction.
e The number of parts that are counted.

3]

3 parts out of 5 count

oblique line

* A line at an angle to the horizon.

obtuse angle

* An angle measuring greater than 90° and less
than 180°.

obtuse-angled

* A triangle with one angle measuring greater

triangle than 90° and less than 180°. 140°
octa * Prefix meaning eight. An octopus has 8 legs.
octagon * A polygon with 8 sides. O
Octagon Regular
octagon
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octahedron

* A solid with eight faces.
* A regular octahedron has faces that are all
equilateral triangles.

X

odd numbers

* A whole number that is not divisible by 2.

Odd numbers end with 1,3, 5,
7o0r9.

of * Seen in context like ‘a fraction of a number’, | Aquarter of 100 means
: . 1 1 _
it means to multiply. 2 0f 100,01 7 x100=25
once * On one occasion. Just this time!
operation * A mathematical process performed according | There are four basic

to certain rules.

operations in arithmetic:

addition 3+12
subtraction 3-1
multiplication 1x5
division 6+3

There are many complex
operations like:

sine 30°,/9 and log,,100,5%.

opposite angles

* Angles across from each other in a shape.

One pair of opposite angles
are equal in a kite.

=
%

opposite sides

* Sides across from each other in a shape.

Side AEis opposite to side @
Side AD is opposite to side BC
A B

S/

D C
opposites * Two numbers with the same distance to the The opposite of +4 is —4.
origin but with different signs.
order * Placing a group in a special arrangement. The aliens are arranged in

order of height.
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order of
operations

* The order of doing operations is:

1) Simplify inside all brackets.

2) Evaluate powers and square roots.
3) Calculate x and + from left to right.
4) Calculate + and — from left to right.

Calculate 4 + 32 x (6 — 2) by
1) 4+3%2x(6-2)
2)=4+32x4
3)=4+9x4
4)=4+36

=40

ordinal numbers

* A whole number that shows position.

1st, 2nd, 3rd, 4th, 5th......
are ordinal numbers.

orientation * Position relative to direction. The tornado is coming
from the west.
— N
< w{}E
S
origin e The point of coordinates (0,0) on a coordinate | y
plane. i o
outcome e Result of an event. The outcome (result) of

tossing a coin was to turn up a
head.

overlapping sets

e Sets that share one or more common elements.

o

pair * Two together. %

palindrome A number with 2 or more digits that reads the | 44 or6116 are palindromic
same forwards and backwards. numbers.

parabola » The shape of the graph represented by a A parabola can describe the

quadratic function.

flight of a ball.

y=x"+8x+12

Vertex (-4,-4) T
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parallel lines

* Lines in the same plane that never cross over.
They are marked with matching arrows.

=

parallelogram

* A special quadrilateral.
Opposite sides are parallel lines.
Opposite sides are equal in length.

N AN

pattern . Num‘pers or objects that are arranged
following a rule.
penta * Prefix meaning five. See pentagon
pentagon * A polygon with 5 sides. : i :i
Pentagon Regular
pentagon
pentagonal * A three-dimensional shape.
prism Two identical, parallel bases are pentagons. @
Five faces are rectangles.
pentagonal * A three-dimensional shape.
pyramid Base is a pentagon. /
Five faces are triangles.
per * For each. 5 kilometres per hour
e Can be written as a forward slash (/). or 5 km/h means
5 km travelled for each hour.
percentage e Out of 100. 59% = % =059
* ‘Per’ means for each, ‘cent’ means 100.
percentage * The amount of increase or decrease _ amountof change 100,
change calculated as a percentage. ST orgnal amount 1

perfect square

* Any number that is the result of multiplying
two rational numbers together.

14
,25,96C.

are all perfect squares.

0,1,4,9,16,25

perimeter

* The distance around the outside of a shape.

Add the length of all sides.
Perimeter=4+5+6=15cm

5cm

4cm 6cm
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perpendicular | ¢ The straight line distance between a vertex A B
height and the opposite side in a 2D shape. perpendicular
height
C
perpendicular | ¢ Lines on a plane that intersect to form a right
lines angle.
perpendicular | e Sides on a shape that are at right angles to AB is perpendicular to AE.
sides each other. ° i c 5
A E
perspective  The appearance of objects affected by size
and position.
pi () * The ratio of the circumference of a circle to | 3.140r 2 is the approximate
its diameter. value of &t.
The diameter of a circle wraps around the Pilis an infinite number,
, , . m=3.14159 26535 89793...
circle approximately 3.14 times.
pictograph e A graph that uses pictures or symbols to Toy Sales in Winter &fo=50(0rs
represent data. e | 8, 82, B8, 82, &
July % ?3%,
o | R B8y
pie graph o A graph that represents data as a fraction or | Nobel Prizes Won by the UK up to 2004

percentage of a circle.

(Total of 98)

I:l Chemistry

Medicine /
Physiology

% Literature
- Peace

MMM Economics
[ ]Physics

place holder

* Minds a spot in a number.

Zeros are used as place
holders in long multiplication
algorithms.

4
1

3
2
134
8
1

~—Zeroisa
place holder

4]
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place value

(post meridiem)

* Value according to position in a number. 954
5isin the tens place
5 has a value of 50.
g
millions f#gzrs‘:izgf thi)e::ag:js thousands | hundreds tens units § tenths | hundredths |thousandths
E 1 1 1
O
1000000| 100000 10000 1000 100 10 1 SE’ 10 100 7000
plane * A flat surface.
plot * To mark a point on a coordinate plane. The point of coordinate (3,2)
plus (+) * Another word for addition. To add. 2 cows plus 3 cows gives you 5
Cows.
2+3=5
I wwy)
- o~ =
pm * The time from midday to midnight.

Every night Jimmy starts
reading at 9 pm.

point

* A position in space represented by a dot.
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pOlngI'l * A closed two-dimensional shape for which all | ‘Poly’means many and
sides are line segments. gon'means angle.
. Example: A triangle has
3 or more sides and angles. 3angles.
Number of
polygon regular polygon Number of | o
(many angles) (all sides and all angles are equal) Sides
angles
Triangle W Equilateral triangle i i 3 3
3 angles
Quaderilateral D Square 4 4
4 angles
Pentagon D Regular pentagon Q 5 5
5 angles
Hexagon Q Regular hexagon <:> 6 6
6 angles
Heptagon Q Regular heptagon O 7 7
7 angles
Octagon Q Regular octagon O g g
8 angles
Nonagon C> Regular nonagon O 9 9
9 angles
Decagon Q Regular decagon O 10 10
10 angles
polyhedron * A three-dimensional shape. ‘Poly’ means many and
Four or more faces ‘hedron’means faces.
. o . Example: A hexahedron has
Described by their faces, edges and vertices. 6 faces.
vertex
faces\/‘
polynomial * The sum or difference of terms which have Typeof | o
. . e BalnBRIiG e Examples
variables raised to positive integer powers and terms =
which have real coefficients. Monomial | 1 ab
6x2
7+y
Binomial | 2 gh-4
252+
x+y+4
Trinomial | 3 r?—6s3+ 4t

mn+5-2m2n
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polynomial * A function where the variable is in the second | y=x*-4x*+2x-8
function power or higher. is a polynomial function.
population * The entire set under consideration in a The population of a country is
statistical analysis every person who lives in that
) country.
position * Where something is in relation to things In, on, under, behind, next to.
around it.
positive * A number that is greater than zero. +1,42,43,+4,45, ......
numbers are positive numbers.
possible * The total number of result options. When you toss a coin there
outcomes are 2 possible results:
heads or tails.
power * An expression, such as 4 3 in which the base | 43or
(4) is multiplied by itself a number of times 4 to the power of 3
is4x4x4=64

equal to the exponent (3).

precision of an
instrument

¢ Considered to be the size of the smallest unit
on the scale of the instrument.

The ruler has a precision of
0.1 cm.

|\\\\[\\\\|\\\\[\\\\|\\\
0 1 2 ¢cm

previous

* The one before.

If the current year is 2006,
the previous year is 2005.

prime factor

* A factor that is also a prime number. Factor
trees can help to determine a number’s prime
factors.

The prime factors of 30 are 2,
3and 5.

30

PN

=5 x 6
\ / AN
=|5] x (2] x[3]

prime
factorisation

* Writing a whole number as the product of its
prime factors.

Prime factorisation of 30:
30=2x3x5

prime number

* A whole number that has exactly two factors,
I and itself.

* 1 is not a prime number.

59 is a prime number as its
only factors are 1 and 59.

The prime numbers between
0and 100 are:
2,3,5,7,11,13,17,19, 23, 29,
31,37,41,43,47,53,59,61,67,
71,73,79,83,89 and 97.
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principal (money)

e Capital sum, distinct from interest or income.

e The amount of debt on which interest is
calculated.

Interest charged = % of
principal loan.

prism e A three-dimensional shape.
Two parallel bases are the same.
Number of
prism Properties . Examples
Faces | Edges | Vertices
Triangular Prism Bases are triangles 5 9 6

Lateral faces are rectangles

Square Prism

Bases are squares
Lateral faces are rectangles

Rectangular Prism

Bases are rectangles
Lateral faces are rectangles

Pentagonal Prism

Bases are pentagons
Lateral faces are rectangles

- @

Hexagonal Prism

Bases are hexagons
Lateral faces are rectangles

§-S&

probability * The likelihood that an event will happen, The probability of spinning
measured as a fraction of the total of possible | the number5is %.
outcomes.
See chance. ﬂ%
probability scale| ¢ A measure, from 0 (no chance) to 1 (will PO T .
. . o likely
happen), of the likelihood of an event o L 2 2 4 3
occurring. A B C D E F G
probability tree | ¢ A diagram that displays all the possible When choosing 2 pieces of fruit
diagram outcomes of an event. from a bow! with 4 apples and

3 oranges, there are 4 possible
outcomes (branches):
AA,AO,OA, 00

1st fruit 2nd fruit

3
5 A >AA
A/ff
4\6\0»Ao
2000

Start

W/\m
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product

¢ The result when two or more numbers are
multiplied.

The product of 4 and 5 is 20:
4x5=5%x4=20

pFOﬁt (money)

* What is gained, less any expenses.
Profit = Revenue — Expense.

Revenue from a business
activity is $20.

If the expenses are $15 then
the profit would be $5.

pronumeral

* A letter which stands in for (pro) a number
(numeral).
A pronumeral takes the place of:

an unknown value or

a value which may change (vary) in
different situations. Any pronumeral can also
be called a variable.

“s"is a pronumeral in the
expression 2s + 1

proper fraction

* Any fraction in which the numerator is less
than the denominator.

g the numerator is 5
the denominator is 8.
5<8so0

2 is a proper fraction.

(0229, }

6

proportion * A comparative ratio, showing that two ratios % _ g is a proportion.
are eqUivalent° 2:3isthe sameratioas 6:9
2:3isin proportion with 6:9
protractor * A semi-circular tool used to measure degrees.

There are 180° on a protractor.
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Lateral faces are triangles

Pentagonal Pyramid

Base is a pentagon

pyramid * A three-dimensional shape.
One base is a polygon.
All other faces are triangles that meet at one
point called vertex.
A pyramid is named for the shape of its base.
i Number of
rami i
Py Properties Faces | Edges | Vertices Examples
Triangular Pyramid Base is a triangle
. 4 6 4
Lateral faces are triangles
Square Pyramid Base is a square
. 5 8 5
Lateral faces are triangles
Rectangular Pyramid | Base is a rectangle 5 g 5 ‘

Lateral faces are triangles

Hexagonal Pyramid

Base is a hexagon
Lateral faces are triangles

Pythagoras’ e Rule: a2+ b2=c?2 a2+b2=c2
theorem For any right-angled triangle, the square of the
length of the hypotenuse (c) equals the sum of ;oxe““se
the squares of the lengths of the two o
perpendicular side
perpendicular sides (a and D). A b
32442=52
9+16=25 o/ |«
25 =25 (true) y s
a=3
* Aseto ositive integers that make at+b2=c
Pythagorean A set of 3 posit tegers that mak 24b2=c2
i ’ 32+42=52
triad Pythagoras’ theorem true. 5416 22
so triads include
34,5 68,10
512,13 7,24.25
81517 94041,
20,21,29 etc.
quadratic * A function that can be represented by an Used to describe the flight of
function equation of the form y = ax? + bx + ¢, where a ball

a, b and c are real numbers and a can’t be 0.
The graph of this function is a parabola.

y=x>+3x-2
is a quadratic function.
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quadratic rule ey= ax?2+ bx + ¢, where a # 0. See quadratic function.

quadratic * An expression with three terms with powers | g2+3gh-2g
trinomial no higher than two. is a quadratic trinomial.
quadrilateral * A polygon with 4 sides. ‘Quad’ means 4 and

‘lateral’ means side.

QUADRILATERALS
Parallelograms .
P D G

Venn diagram
I

eld-nb

quadrilateral Sides Interior angles Diagonals Axes of Diagram
symmetry
Square 4 sides of 4 right angles | 2 diagonals equal 4 —
equal length in length and
bisecting at
right angles I
Rectangle Opposite sides 4 right angles | 2 diagonals equal 2 i H L
of equal length in length and 1 1
bisecting each = ! =
other
Trapezium 2 opposite sides 2 diagonals 0
parallel
Rhombus 4 sides of equal Opposite angles | 2 diagonals 2
length and opposite | equal bisecting at ﬁ
sides parallel right angles
Parallelogram | Opposite sides Opposite angles | 2 diagonals 0
of equal length equal bisecting each Kﬁi\
and parallel other
Kite 4 sides One pair of 2 diagonals 1
two each opposite angles | bisecting each
of equal length equal other
quarter * One of four equal parts of a group or object.
* Written as the fraction 1
quartiles * The collective term for the lower quartile See box-and-whisker plot
(25th percentile) and the upper quartile
(75th percentile) of a set of data.
radius of a * (pl. radii) The distance from the centre to any
circle point on the circle.
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random sample

* A selection taken from a group without
method or conscious choice.

Drawing out of a hatisa
random selection.

range * The difference between the greatest and the | Forthe data:
smallest value 21,24,25,27,27 and 28
) therangeis 28 -21=7
rate * The ratio of two measures that have When running, calories burn
different units at a rate of 14 cal/min.
ratio * The ratio of a number (a) to a non-zero If the ratio of cordial to water

number (b) is the result when a is divided by

b. The ratio of a to b can be written as:

% ,a:bor‘atob’. Aratio is made by
comparing quantities using the same unit

e.g. parts, buckets or litres.

is 3:1 then that would mean
3 parts cordial to 1 part water!
Agh, the order of the ratio
matters.

Map scales are an example of
a ratio. See also ratio scale
and scale.

ratio scale

* A scale written as a ratio.
Compares the dimensions on a map or model
(first number) to real life (second number).

If the scale onamap is
1:10000

1 cm represents 10000 cm.
1 cm represents 100 m.
Every cm on the drawing
represents 100 m in real life.

rational number

(Q)

» All positive and negative fractions,
including integers and improper fractions.
* Not an irrational number.

—2;,3.010101...,

A 056, |4
10 9

real number (R)

e Any number on the number line.
e Includes all rational and irrational
numbers.

R REAL NUMBERS

/
IRRATIONAL

TE, ¢7 e! \/57 \/51 \/ga
2.6293045632....
cos 30°

N

Q p

\
~

RATIONAL L
Integers

3
-2 7 3.010101..., v =3,-2,-1,0,1, 2,3, ...

4 4
10 0.56,\/;

Natural (Whole Numbers)

N
0,1,2,3,4,5,6, ...

=~
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reciprocal * A fraction flipped upside down. The reciprocal of % is 3
* Also called the multiplicative inverse. 3.1_,
. 1
* One of two numbers whose product is 1. >
rectangle * A special parallelogram. 2 ” :
Four right angles.
rectangular * A three-dimensional shape.
prism Six rectangular faces. |
rectangular * A three-dimensional shape.
pyramid One rectangular base. \
All the other faces are triangles.
recurring * A decimal that has a repeating digit or a 2202222222203
decimal repeating pattern of digits. 1 _ 0.1666666 < 0.1¢
* A repeating digit/s is marked with a dot (+) | °
b . are repeating decimals,
Or a bar ( ) where 2 and 6 are the
repeating digits respectively.
= 0.09090909 = 0.09
is a repeating decimal, where
09 is the repeating pattern of
digits.
reduction » Make smaller or decrease. ADEF was reduced to AD'E'F’
by a scale factor of 2.
D E|D E'
~ \ \
N Fl
A\
F
reflection » A movement that flips a figure across a line | ShapeBisa reflection of

so that the figure is in the mirror image
position.

shape A.

"

reflex angle

* An angle measuring greater than 180° and

less than 360°.

220°

regular
hexagon

* A polygon with six sides of equal length and

six equal angles.

Regular hexagon
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regular octagon

* A polygon with eight sides of equal length and
eight equal angles.

Regular octagon

regular
pentagon

* A polygon with five sides of equal length and
five equal angles.

Regular pentagon

regular polygon

* A shape with all sides and all angles equal.

A regular hexagon has 6 equal
sides and 6 equal angles.

Regular hexagon

regular prism

* A three-dimensional shape with bases that are
regular polygons and all the other faces that are
rectangles.

A regular hexagonal prism has
regular hexagons as its bases.

regular pyramid

* A three-dimensional shape with only one base
which is a regular polygon and all the other
faces that are triangles. The base gives the
pyramid its name, e.g. regular ‘triangular’
pyramid.

This regular triangular pyramid
has an equilateral triangle as
its base.

regular solid

e A three-dimensional shape that encloses a part
of space, with all faces being regular polygons.

p ti In any polyhedron: E=F +V -2
. roperties
reqular solid | ¢ far vol Number of Examples
aces ate Tegtlat POYEOMS - Mh ces Edges | Vertices
Tetrahedron All faces are
. . 4 6 4
equilateral triangles
Hexahedron All faces are squares 6 12 3 .
Octahedron All faces are \
equilateral triangles 8 12 6 V
Dodecahedron All faces are 5 20 0 “
regular pentagons I Q
R
Icosahedron All faces are. 20 18 20 v 4
equilateral triangles \
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regular square

* A pyramid whose base is a square and whose

pyramid height intersects the base at its centre. \
* All 4 slant heights and 4 vertical edges are
congruent.

regular * A triangular pyramid whose four faces are

tetrahedron equal equilateral triangles.

>

relative error

* The degree to which a measurement is
different to the actual value.

“My measuring may be off by

1%!”

remainder * The amount left over when one number 17 + 5 =3 with 2 remainder.
cannot be divided exactly by another.
=
:
reversible * Able to be turned in the opposite way. The process of freezing the
water is reversible:
water — ice — water
revolution * A complete turn. o
* An angle measuring 360°. 360° 6
rhombus e (pl. rhombi) A special parallelogram.
Four equal sides.
Opposite angles equal.
right * The direction to the east of your body if you N
are facing north. l
W left IH\ right E
right angle  An angle measuring exactly 90°.
It is marked with a corner.
right-angled e A triangle with one right angle.
triangle
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rise e The vertical change in the y value on a The value of the y-axis changes
straight line. It helps determine the gradient of | from1to5sotheriseis 4.
a line. .
See gradient of a line.
gradient _rise :—change i'n Y
run  changeinx
4
== =2
2
Roman e Number system invented by the ancient I=1 V=5
X=10 L=50
numerals Romans. C=100 D=500
M= 1000
rotation * A movement that turns a shape about a fixed | The centre of rotation is the
point (the centre of rotation) by a given angle :’(;2:‘02 ?Sngdoﬁhe angle of
(the angle of rotation). .
turn
< lO > X
rotational e A shape has rotational symmetry if a rotation | This shape has rotational
symmetry of 180° or less produces an image that fits :Zg;‘oe;g"f?‘;;f‘i’tsleoififr a
exactly on the Original Shape- identical to the original.
&
round * To approximate a number to a given place Round 263 to the nearest 10:

value.
Look at the next digit after the given place
value you are rounding to.
If this digit is less than 5, keep the digit in
the given place value the same.
If this digit is greater than or equal to 35,
add 1 to the digit in the given place value.
Then make the digit you were looking at zero.

Look then
make 0
i
! l ~— me!
25653(\ 3 <5506 stays
C 3 becomes 0
263 =260

Round 268 to the nearest 10:

HITU
His
25658 8>5so0add1to6
8 becomes 0
268 =270
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row of a table | ¢ A horizontal line of data in a table. Netball: Aust v NZ
NZ [Shooting [ Actual | Success
Quarter>_| chances | goals %
Ist 9 9 100
—| 2d | 14 | 13 [92.85
3d | 23 20 |86.95
4h 18 17 (9444
rule * See function.
run * The horizontal change in the x value on a The value of the x-axis changes
straight line. It helps determine the gradient of | fom 1t 3sotherunis2.
. Y
a line.
See gradient of a line.
gradient = fise = changeiny
run  changeinx
LY
2
sample * A selection taken from a group or population. | See random sample.

sample space

* The set of all possible outcomes of an
experiment.

A coinis flipped -
Sample space = {heads, tails}

scale

* A key on a scale drawing/map that tells how
the drawing’s dimensions and life size
dimensions are related.

Can be written as:

1) A ratio scale with the first number referring
to the map distance and the second number
referring to the real distance.

OR

2) A linear scale with a set of marks on a line.

On a map with a ratio scale of
1:10000

1 cm represents 10000 cm or
100 m

Every centimetre on the
drawing represents 100 m in
real life.

Scale

0 2 4
\ | \ |
L 1

On a map with this linear scale,
every highlighted segment
represents 2 km in real life.

scale drawing

» Changing the size of an object but not the
shape.

A life size staple. |_|

The staple scaled by 50%.
]
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scale factor

* The amount used to enlarge, reduce or find
the original size of an object.

To make an object 2 times
bigger or 200% of the original
size, enlarge the object by a
scale factor 2:1

To do this multiply each
dimension by the fraction T

To make an object 2 times
smaller or 50% of the original
size, reduce the object by a
scale factor 1:2

To do this multiply each

dimension by the fraction 7

scalene triangle

* A triangle in which all three sides are a
different length.

scatter plot

* A graph in which two sets of data are
plotted as ordered pairs in a coordinate plane.

Continental facts (no Antarctica)
Number of countries/GDP

o
S

o
S
T

~
=)

w
o
T

**********************

[
o

A I N A
5000 10000 15000 20000 25000
GDP (USS billion)

No of countries in the continent
[

=
o
<)

second (S) * A very short unit of time. There are 60 seconds in
1 minute.
second * The position after first. 1st,2nd.....
segment * Two points and all points on the /ine between Segment AB
the two points. Part of a line. A B
semicircle « Half of a circle. <o MIlrorg

sequence of

e A list of numbers that follows a certain rule.

35,30, 25, 20,...

numbers Each number is called a term. In this sequence of numbers,
the next three are 15,10 and 5.
set {} e A collection of items. There are 7 elements in the set.
Members of a set are called elements. Pre

Grl Gr2 \ Setof

Gr3 Gr4 | Primary

Gr5 Gr6/ classes
seventh » The position after sixth. 1st,2nd, 3rd, 4th, 5th, 6th, 7th...
side e One of the lines that form a polygon.

an

opIs
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side view

* What you see of an object looking from a side
perspective.

» Three-dimensional objects have 3 views:
front, top and side.

«— side

sign

* The positive or negative indicator attached to
any real number that is greater than or less
than zero respectively.

+ positive sign

= negative sign

similar shapes

* Shapes that are identical but not necessarily in
size.

These stars are similar.

ik

simple interest

* Interest paid only on the principal not on the
accruing interest as well.

* Interest = principal X rate X time
SI = prt

OR

If you deposit $100 in a bank
which pays 6%, you will earn
100x0.06=6

or $6 simple interest in a year.

simplest form of

* A fraction is in its simplest form when the

The simplest form of % is %

a fraction only number that divides into both the (Divide 6 and 9 by 3.
numerator and the denominator is 1. 2and 3 can only be divided by
1 so they cannot be reduced.)
simplify * To reduce to the simplest form. To simplify the ratio 14:6
divide both sides by 2.
14:6 simplified is 7:3.
simultaneous * Two or more equations containing a common | x+y=1
equations variable or variables. Xi4y?=2 ,
are simultaneous equations.
sine * A trigonometric function. sing — _Opposite
* In a right-angled triangle, the sine of an acute Hypotenuse R
angle is the ratio of the length of the side o= g
opposite the angle to the length of the of 8
(] [}
hyp otenuse. adjacent side ®
sixth * The position after fifth. 1st, 2nd, 3rd, 4th, 5th, 6th.....
size * How big an object is. The size of the wave is 2 m.

-z z j
\‘QtA .
@w \//ﬁ)

Sy
25
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slant height
(cone)

* The distance from the vertex to any point on
the circular edge of the base.

slant height (s)

cone

slant height

* The length of an altitude of a lateral face.

slant

(regular heigh
pyramid)
Square pyramid
slide e Move without changing direction. | = -
See translation. & &
smallest to e Ranking in order from the littlest to the % %
largest biggest. % ,
1st 2nd  3rd 4th
SOH-CAH-TOA | « Memory jogger for calculating the Sing= OPPOSIE
trigonometric ratios of sine, cosine and Hypotenuse
tangent. Cosg— Adiacent
Hypotenuse
Tano = OPPOSIE 5
Adjacent
3
© S
\190\6(\\)6 2
adjacent side
solid * A three-dimensional shape that encloses a part
of space. OR
south * A compass direction. N
S
south-east * A compass direction. %
SE
south-west * A compass direction. %
SwW
speed e The rate at which an object moves. The average speed for a car

Speed is worked out by dividing the distance
travelled by the time taken.

We call this average speed v = -

which travels 270 km in 3 his:

_ distance _ 270 _ o4 h
time 3
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sphere * A set of points in space of equal distance from

the central point. $
square * A rectangle with all sides of equal length. 2 E
square * A unit of area equal to 1 centimetre by 1 lem,
centimetre centimetre. gl
(cm?)

square metre
(m?)

* A unit of area equal to 1 metre by 1 metre.

1m

square number

* A number that results from multiplying
another number by itself.

9,6.25 and g are all square
numbers.

9=3x3
6.25=25x%x25
4 2 2

9 373

square prism

* A three-dimensional shape.
Two identical square bases.
All the other faces are rectangles.

square pyramid

* A three-dimensional shape.
One square base.
All the other faces are triangles.

)

square root of a

* A number which, when multiplied by itself,

900=30

number (v ) gives the original number. Finding the square ZZE:E;O“ of 900 is 30,
root of a number is the inverse operation of 30 x 30 = 900 or
squaring that number. 302=900

square units * A unit of area equal to the area of a square A=lw
with side lengths of 1 unit. - Z X2 2 units

3 units

Area = 6 square units

squared

* Multiplied by itself.
A number raised to the second power.

4 squared is written as 42
42=4x4=16
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statistics

* Numerical facts systematically collected,
organised and analysed.

Data is collected from a
sample of the population,
organised into a graph and
interpreted to summarise
some characteristic.

stem-and-leaf
plot

A diagram displaying data by place value.
The data is in order from lowest to highest.

tatasetor 3 etements: { 13,18, 18,19, 20, 21, 21,2

2,22,22,29,30,31)

! mode=22 !
median (7th element) = 21
-------------------------------------- FANGE --- - -mmmmmmmmmmmmeococoo !
stem | leaves lowest value = 13 range = high - low
< = -
13889 median=21 B
2 0112229
301  _— mode=22 mean = 286 + 13
__— highest value = 31 =22
straight angle | ¢ An angle measuring 180°. o . 160°
subset () o A set of elements completely contained ina | {g,b}c{g,b,cd e}
larger set. AcB B
substitute * To replace a number or function with another. | If x=4,the value of x +x is
Often used in algebra when a pronumeral is \f/(\:ittlrr:iby replacing the letter x
replaced by a number. 44+4-8
subtended  The angle formed by an object at a given The post subtends at an angle
angle external point. of 30° to the observer’s eye.
subtract * To take away or minus. If you subtract 10 from 15 you
are left with 5:
15-10=5
sum  The result when two or more numbers are The sum of 20 and 6 is 26:

added.

20+6=6+20=26

super annuation

* An investment strategy designed to provide
for retirement.

In Australia, an employer pays
9% of an employee’s base
wage into superannuation.
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supplement of

* An angle that, when added to an adjacent

75°is the supplement of 105°,

an angle angle, makes a straight angle (or 180° in total). | Pecause 75°+1057=180°
105° / 75°
surd * An irrational number. It can be expressed as | The square roots of prime
an infinite non-recurring decimal but not as a | "umbersareall surds.
fraction. 7 =264575131.......
ﬁ is a surd.
survey * A method of collecting a sample of data by TV ratings are detemined by
getting people’s responses. SUIVEYING VIEWEs.
symmetry * A shape has a line of symmetry when a line There are 3 kinds of symmetry:
can be drawn through the shape so that one side h::t'_zc‘:l‘tsa' rmr::retry
: . : vertical sy y
of the shape is the mirror image of the other. rotational symmetry
A
> i o
| : | Lines of
5 i\ symmetry
:
table * Data organised in columns and rows. Netball: Aust v NZ

NZ [Shooting | Actual | Success
Quaned™| chances | goals | %
st 9 9 100
and |14 13 192.85
3 | 23 20 |86.95
418 17 (94.44

table of values

» Mathematical data organised in rows and
columns representing possible solutions for x
and y. The solutions can be graphed.

-2/-1/0]1 2|3

-4 -3 =2 —1_1/1 2 34X
21
34
tangent * A trigonometric function. can o OPPOSItE
e In a right-angled triangle, the tangent of an Adjacent
acute angle is the ratio of the length of the side s
e

opposite the angle to the length of the side
adjacent to it.

¢
adjacent side

apis aysoddo
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tangent to a
circle

* A line that touches the circle at a point
without crossing over.

tax * A financial charge imposed by the state often
calculated as a percentage. %’
temperature e How hot or cold a thing is. 100°C is the temperature at
* Temperature is measured in degrees Celsius | Which water bfl's'
(°C) with a thermometer. oo
tens * The place value between the units and 1825.763 has 2 tens.
hundreds. o, z |2
1/8|2|547|6]3
tenth * One part out of 10 parts of one whole. WM T[]
tenths * The place value after the decimal point 1825.763 has 7 tenths.
between the units and hundredths. o . A
1/8|2|547|6]3
term . A’ny part of an expression separated by “+” or | a) 7, % or-18
w2 S12ns. b) a,bor-c
e A term can be a: 0 7a,15,-189 or 3x2
a) numeral d) 7ab,5mn3 or -3jk?

b) single pronumeral (letter)
¢) product of a number and a pronumeral
d) product of a number and two or more

pronumerals
a+a+a+a+a = Fivelotsofa a = Onelotofa
= 5x%a = Ixa
= 5a = la

a
We simplify the writing by
removing the "1" and the "X" sign.
We read this as "a".

We simplify the writing by
removing the "X" sign.
We read this as "five a".

A term that has both numerals
and pronumerals is always
written with the number
before the pronumeral.

If there is more than one
pronumeral in the term then
they are usually written in
alphabetical order.
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terminating

* A decimal whose digits end. Every

_ 765
0.765 = 1000

decimal terminating decimal can be written as a fraction
with a denominator of 10, 100 or 1000 etc.
tessellation * A repeated shape covering a large plane area Tessellating patterns
with no gaps and no overlaps. Brick walls and WL,
tiled floors are examples of tessellations. OR M
Maurits Escher, a Dutch mathematician, O ~
developed tessellating patterns and artwork by T
. . . . Tessellating shapes
distorting or adding and taking space from the
opposite sides of polygons. D:S OR %
tetrahedron * A triangular pyramid.
See also regular tetrahedron. ‘
thermometer * An instrument used to measure temperature. C s = & @ = a>
016 16 161 16111 IS
third * The position after second. 1st,2nd, 3rd.....
thousands e The place value between hundreds and tens of | 1825.763 has 1 thousand.
thousands. o, z | g
1/8|2|5437|6]|3
thousandth ¢ One part out of 1000 parts of one whole. One gram is a thousandth of
a kilogram.
thousandths e The place value after hundredths. 1825.763 has 3 thousandths.
1/8|2|547|6]3
three- * Able to be measured in three directions
dimensional namely length, width and height. height
(3D) width
length

time

* The continuum from past to present to future.

The time is 9:25 am.
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time zone

» Regions of different times around the world.
Based on Greenwich Mean Time (GMT), each
15° of longitude away from Greenwich,
England represents 1 hour of time.

NSW time is 3 hours ahead of
WA time during daylight
saving.

Daylight Saving Time Zones
- Summer

Darwin

Hobart

tip * Optional payment given in addition to a The tip added an extra 5% to
required payment, usually to express the cost of the meal.
appreciation for excellent service.
tolerance * The greatest range of variation that can be See tolerance interval
allowed. The amount of acceptable error.
tolerance e To calculate the tolerance interval, add and The ruler has a precision of
interval subtract one half of the precision of the 0.1 cm. , o
. . The tolerance interval in this
measuring mstrument. measurement is:
1.4+£0.05cm
orfrom 1.35to 1.45cm
I
r!‘!‘!‘!‘!‘!‘!‘!‘!‘r!‘!‘!‘!‘!‘!‘!‘!‘!‘r!‘!‘!’
0 1 2 cm
tonne (t) * A unit of measurement for mass equal to 1000 | The humpback whale can
kilograms. weigh 58 tonnes.
top view * What you see of an object looking from a top ?
perspective. T
e Three-dimensional objects have 3 views: | | %] | |
front, top and side.
total e The whole lot. The total of 2 and 7 and 3 is 12:

 The sum of two or more quantities.

2+7+3=12

total surface

* The complete area of the exterior surface of a

The TSA of a rectangular box is

area (TSA) solid. 2iw +2lh + 2wh
height (h)
width (w)
length (1)
transformation | ¢ A movement of a shape in a coordinate plane. | See translation, reflection and

Types of transformations are translations,
reflections and rotations.

rotation
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translation

* A movement that slides a shape.

Each point of the shape is moved the same
distance, in the same direction, to produce a
shape that is congruent to the original one.

Shape B is a translation of

shape A. j

transversal * A line that crosses a pair of parallel lines. Line AB is a transversal.
A
B
trapezium * A quadrilateral. [ or \

Two opposite sides are parallel.

tree diagram

* A tree diagram displays all the possible

outcomes of an event.

Event: Tossing 2 coins

RN
1st Coin H T

NN
2nd coin H T H T

When tossing 2 coins there
are 4 possible outcomes
(branches): HH,HT, TH,TT

trend line * A straight or curved line which is closest to all | Line Bis a line of best fit, being
the data points in a scatter plot and gives the | closesttoallthe data points.
best approximation to the trend of the set of g 25 o e e
data.

tri * Prefix meaning three.

trial and error

* To try repeatedly and learn from mistakes.

This sum can be solved

using trial and error. TWO
+TWO
FOUR
triangle * A polygon with 3 straight sides.
triangle Interior angles Sides Diagram

Right-angled triangle

1 right angle

Scalene triangle

0 equal angles

0 sides of equal length

Isosceles triangle

2 equal angles

2 sides of equal length

Equilateral triangle

3 equal angles

3 sides of equal length

7
PN
AN
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triangular prism

* A three-dimensional shape.
Two identical triangular bases.
Three rectangular faces.

N
)

triangular * A three-dimensional shape.
pyramid One triangular base.
The other three faces are triangles.
trigonometric e There are three main trigonometric ratios, See SOH - CAH - TOA
ratios sine, cosine and tangent.
trigonometry * A branch of Mathematics where the See SOH - CAH - TOA
relationship between the sides and angles of a 2 S
right-angled triangle are studied. It involves e =
the functions of sine, cosine and tangent. 0 g
adjacent side
trinomial * A polynomial with three terms. a+2b+c
g?+3gh-2g
x3+3x2+8
are all trinomials.
triple e Multiply by three. Children x 3 = triplets!
turn * To rotate about a point.
twenty-four e Time told in 24 hour lots using 4 digits. Nine thirty am is 0930 or 09:30
hour time Two thirty pmis 1430 or 14:30
twice e Two times. Sam has $5 and Jo has $10.

Jo has twice as much as Sam.

two-dimensional
(2D)

* Able to be measured in 2 directions (length
and width).

width

length

two-way table

* A table that shows the combinations of
possible outcomes and their values.

(

Possible outcomes when
spinning a spinner labelled
1,2,3,4 and flipping a coin.

Possible Spinner
outcomes

ample space) 1 2 3 4

H| H,1 | H2|H3|H4

Coin

T|T1 | T2 | T3 | T4
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unit * One. The unit of measurement for
length is metre (m)
units * The place value before the decimal point 1825.763 has 5 units.
between the tens and tenths. 5|, z | £
118|2|5¢7|6]| 3
units of * Standard amount or quantity. See cubic unit and square unit.
measurement
unit Abbreviation Examples Used for measuring.....
* millimetre mm thickness of a plank of wood LENGTH
e centimetre cm width of a photo frame di§tance B length,
width, height,
* metre m length of a lap of a stadium diameter, perimeter
* kilometre km distance between two cities
* gram g weight of an egg MASS
* kilogram kg weight of a bag of apples w§1ght - P egple,
animals, objects
* tonne t weight of an elephant
e millilitre mL liquid in a can CAPACITY
(Liquid Volume)
e litre L liquid in a bucket _ o
quantity - liquids
* megalitre ML liquid in a water tower
* square centimetre cm? area of a Maths book cover AREA
* square metre m? area of the gym floor surf.ace. - objects, )
territories (countries,
* square kilometre km?2 area of Tasmania continents, oceans)
* cubic centimetre cm?3 volume of water in a fish tank VOLUME
* cubic metre m3 volume of air in a warehouse quantity - air, water

universal set (&)

* A group of items that consists of all the
elements under consideration.
* The symbol for universal set is .

£=1{0,1,2,3,4,56,7,8,9

&

OB

unlike terms

* Are terms that contain different pronumerals | Opposite to like terms.
raised to the different powers.

Unlike terms cannot be added or subtracted
however they may be multiplied and divided.

7,6a and —4y? are not like
terms.
6
w
terms.

5w, = and -18w? are not like
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upper quartile

(UQ)

e [s the median of the upper half of scores in a
set of data.
* 25% of the data lies above this number.

Data: 2,2,3,3,4,5,7,8,9,9
The upper quartile (UQ) is 8.

See box-and-whisker plot.

valid e Grounded in logic or truth. If A causes B and B causes C
then it is valid to propose that
A may cause C.

variable * A pronumeral that can take on different Opposite to a constant.

values.
* [s represented by a letter of the alphabet.

Iny=x+5
5is constant
x and y are variables.

Venn diagram

* A diagram using circles to show the
relationship between sets of objects.

vertex

* (pl. vertices) The point at which two sides

edge -
(of a polygon) or three edges (of a solid) meet. . 3 | %
side ‘V ex L /
Polygon Solid
vertex in a * A point in a network. A vertex can either be | Odd vertex -3 arcs
network odd or even depending on the number of arcs

(paths) leading to it.

N

Even vertex - 4 arcs

vertical line

* A line at a right angle to the horizon.

-t»!ﬂzu'ﬁi—mm

vertical

* A shape has vertical symmetry if an axis of A
symmetry symmetry is vertical. I' Axis
| < of
symmetry
\
vertically * Angles on opposite sides of a pair of All vertically opposite angles

opposite angles

intersecting lines.
* Vertically opposite angles are congruent.

are equal in a pair of
intersecting lines.
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volume * The amount of space that a solid occupies. Volume of a rectangular prism
Volume is measured in cubic units. is calculated by multiplying
. . 3 . length by width by height:
e.g. cubic centimetres (cm?) or cubic metres
V=Iwh
3
(m?). =4%2x3
=24
Volume = 24 cubic units
3 units
2 units
4 units
week * A unit of time equal to 7 days; Roger was on holidays for
Sunday, Monday, Tuesday, Wednesday, one week (seven days).
Thursday, Friday, Saturday.
weight * The heaviness of an object. A 3 kg brick weighs:
Equals the mass of an object times the force of | 3kgonEarth,

. . . . about 0.5 kg on the moon,
gravity. This means that weight changes with 0 kg in outer space.
any change in gravity.

west * A compass direction. The sun sets in the west.

W—He

whole numbers

* The counting numbers from zero to infinity.

0,1,2,3,4,5,..
are whole numbers.

width * How wide an object is. The width of the CD is 12 cm.
The sideways dimension.
12cm
w = width
\
x-axis e The horizontal axis.

X-axis
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x-coordinate * The first number in an ordered pair. The x-coordinate of the
The position of a point along the x-axis. ordered pair (-2,3)is -2.
Y
23 | R ;
""" e
rrrrrrrrrr 2
,,,,,,,,,,,,,,,,,, N S
? X
S b T :
Origin
,,,,,,,,,,,,,,,,, _2,,,,,,3,,,,,,,,,,,,,,,
,,,,,,,,,,,,,,,,,, Y [
x-intercept  The point at which a graph crosses the x-axis. | Thisline crosses the x-axis at
(-2,0) Y
W
Xx-intercept
(-2,0)
2 -1 . 01 2 3 4%
-2
o 5
Vi
y-axis * The vertical axis. y-axis
y-coordinate * The second number in an ordered pair. The y-coordinate of the
The position of a point along the y-axis. ordered pair (-2,3)is 3.
,,,,,,,,,,,,,,,,,,, ro.o
2
,,,,, 2
,,,,,,,,,,,,,,,,,, 1
y-intercept * The point at which a graph crosses the y-axis. | This line crosses the y-axis at
(0,-2) Y
v
Al
)| oy
2| Jy
1™
—4—3—2—11 12 3 4%
y-intercept
0-2)
year * A unit of time equal to 365 days. 1st of January to the
(366 ina leap year)‘ 31st of December.
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MATHS FACTS

SYMBOLS
Number

+  plus or add

- minus or subtract

Geometry
m(pi) =3.140r %

ratio of the circumference
to the diameter of a circle

X multiplied by, times, lots of
. divided by, into groups of © degree (a right angle measures 90°)
= equals, is equal to = Iscongruent to, Q - Q
#  isnot equal to ~ issimilarto, (- ©
=~  1is approximately equal to I is parallel to
< isless than, 4 < 6 | is perpendicular to
> s greater than, 8 > 5 AABC triangle with vertices A, B and C
< is less than or equal to |:| right angle
> 1is greater than or equal to —
: AD line AD
()  brackets, a grouping symbol
%  percent, 12% = % BC segment BC
. decmgl point as in 7.9 p é/ parallel lines
-3 negative 3 b (line a is parallel to line b)
63 6 raised to the 3" power, 6 x 6 X 6
\/5 square root of 9 congruent segments
; fraction, 4 + 7, four sevenths Q equal angles
a:b or % ratio of a to b 1 equal side lengths
2.4  recurring decimal
2.13  recurring decimal
Algebra
3x 3 times x, 3 lots of x, 3 x x, 3(x)
x2  xraised to the 2" power, x x x
—-x  opposite of x
1 :
+  reciprocal of x
(x,y) coordinates in a Cartesian plane
m  gradient of a linear graph

¢  y-intercept of a linear graph
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NUMBER FACTS (1)

Place value

millions I;L;,ndreds @i DD thousands | hundreds tens units % tenths | hundredths |thousandths
ousands | thousands 2
]
1000000\ 100000 10000 1000 100 10 1 'E T T 1
E 10 100 1000
Decimals / Fractions / Percentages
+ humerator by denominator Fraction Decimal Percentage
+ 100% make denominator 100 1
l | | and simplify l - 1 100%
Decimals Percentages Fractions 1
| bt | !
_ - 0.5 50%
x 100% x@% o)
For denominator put 1 followed by one zero 1 °
for each digit after the decimal point and simplify g 03 33 .33%
2 .
3 0.6 66.66%
1 0
— 0.25 25%
0 4
Subtraction a-0=a 3 0.75 75%
Multiplication ax0=0 and 0xa=0 .
C. . _ 0
Division 0+a=0 5 0.2 20%
2
- 0.4 40%
5
3
- 0.6 60%
5
_ 4
e — 0.8 80%
Multiplication aXxX1=a and 1Xa=a 5 0
c e . _ 1
Division a+1l=a S 0.125 12.5%
1 . o
9 0.1 11.11%

Prime numbers < 100

2,3,5,7,11,13,17, 19, 23, 29, 31, 37, 41,
43,47,53,59, 61, 67,71, 73,79, 83, 89

and 97

Perfect squares of numbers 0 to 30
0,1,4,9, 16,25, 36,49, 64, 81, 100, 121,
144, 169, 196, 225, 256, 289, 324, 361, 400,
441, 484, 529, 576, 625, 676, 729, 784, 841
and 900
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NUMBER FACTS (2)
Real Numbers R

-~ Q /

IRRATIONAL

™ 0,6,32,93,35, | 52 3010101,
2.6293045632.... ",

4
cos 30° 10’ 0-56’(5

RATIONAL

N

\
\

. =3,-2,-1,0,1,2, 3, ...

7

Integers N
0,1,2,3,4,5,6, ...

Natural (Whole Numbers)

//

Operation terminology

Addition: sum, altogether, in total, more than

subtraction: difference, less than, change

Multiplication: product, times, lots of

Division: a fraction (half, third, quarter) of,
quotient

Order of Operations

The order of doing operations is:

1) Simplify inside all brackets.

2) Evaluate powers and square roots.
3) Calculate x and + from left to right.
4) Calculate + and — from left to right.

Sign Rules

Rates and Proportions

Hh- a
a.b—b
a:b=c:d

as_~C
b><d

axd=bxc
ad = bc

Applied number - money

Percentage = Fraction x 100 %

P ey
100

Commission = % x Selling price

Simple Interest = Principal x rate x time
SI=PRT

Percentage change = —
original amount

Applied number - distance

amount of change " 100

1

%

Distance (d) = average speed (v) x time taken (t)

d=vt
d

V=—
t

t=d
v

Applied number - rates

Rate (r)= amount (a)
time ()
a
r=—
t
a=rt
t=2
p
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ALGEBRA FACTS
Identity Properties

Addition
Multiplication aXx1=a and

a+0=a and O+a=a

Il Xa=a

Associative Properties

Addition
Multiplication (axb)Xc=a X (bXc)

(a+b)y+c=a+(b+c)

Commutative Properties

Addition
Multiplication

at+b=b+a
axb=bxa

Distributive Properties

a(b+c)=ab+ac
a(b-c)=ab-ac

Perfect square rules

(a+b)2=a?+2ab + b2
(a - b)2=a?-2ab + b?

Difference of two squares rule

Index Laws
a®=1 Zero exponent
a=_1 Negative exponent

Product of powers

a4 =qgm-n Quotient of powers
an

(a™)yt = q™ Power to power
(ab)* = a"b" Product to power
(a\"_ a"

Quotient to power

\5) = »

Square root rules

Jaxlb=~axb

Properties of Equality

a2 - b2=(a+b)a-b) Addition a=bh
at+tc=b+c
Subtraction a=>b
Inverse number rules d—c=b—c
Addition a+-a=0and -a+a=0 Multiplication a=25b
C e 1 1 =
Multiplication ax— =1 and — xa=1 ac =bc
Division a=>b
a b
—=—,c#0
c c
Inverse operation rules
Operation |Inverse Operation| Operation |Inverse Operation| Operation |Inverse Operation| Operation |Inverse Operation
+ — — -4 X + = X
X
X+3=6 X-3=6 3x =6 5:6
X+3-3=6-3 X-313=6+3 %:% X 3=6x3
x =3 X =9 X =2 x =18
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MEASUREMENT FACTS (1)
CONVERSIONS
Length

10 millimetres (mm) =1 centimetre (cm)
100 cm =
1000 mm = I metre (m)

1000 m =1 kilometre (km)

Area

100 square mm (mm?) = 1 square cm (cm?)

10000 cm? = 1 square metre (m?)

10000 m? =1 hectare (ha)
1000000 m? =1 square km (km?)

Liquid Capacity
1000 millilitres (mL) =1 litre (L)
1000000 L =1 megalitre (ML)
1000 cubic cm (cm3) =1L
1000 L =1 cubic metre (m?)

Volume

1000 cubic mm (mm?3) =1 cubic cm (cm?)
1000000 cm? =1 cubic metre (m?)

METRIC PREFIXES
giga (G) = 1 billion = 1000000000

mega (M) = 1 million = 1000000
kilo (k) =1 thousand = 1000
hecto (h) =1 hundred = 100

deca (da) =1ten=10

Time
60 seconds (s) = 1 minute (min)
60 minutes (min) = 1 hour (h)
24 hours (h) =1 day
7 days = 1 week
2 weeks =1 fortnight
4 weeks (approx.) = 1 month
365 =
52 weeks (approx.) = | 1 year
12 months =
366 days =1 leap year
10 years =1 decade

100 years =1 century

Temperature - degrees Celsius (°C)

0°C = freezing point of water
100°C = boiling point of water

37°C =human body temperature

Mass
1000 milligrams (mg) =1 gram (g)
1000 g =1 kilogram (kg)
1000 kg =1 tonne (t)

1
1000000

° ° —1
milli (m) =1 thousandth = 555

micro (1) = 1 millionth =

. al
centi (c) = I hundredth = 155

. 1
deci (d) =1 tenth= 5
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MEASUREMENT FACTS (2)

2D shapes - Formulae

Name Shape Perimeter Area
S ;._J i P=4xl A=1x1
quare L] _ 41 _ 12
[
Rectandl W__—' il P=2/+2w A=1Xw
ectandle L = 2(I+w) = Iw
/
P=4x] 4=9%b
Rhombus 2
=41 1
4 = 4X b
: 2
Kite P = Sum of all sides
= sab
Parallelogram B \ P = Sum ofall sides | 4= th h
b =
b
Trapezium l P= Sum ofall sides | 4 =3(a+b)h
a
4 =bxh
Triangle P = Sum of all sides { 2
= =bh
2
: A= qr?
Circl C=2mnr
e where t = 3.14 01‘272
Prefixes Abbreviations
poly - many mono one [ length
equi - equal bi or di two w  width
hedra - face tri three h  height
gon - angle quad or tetra - four b  base length
lateral - side penta five P perimeter
hexa SIX r  radius
hepta seven C  circumference
octa eight A area
nona nine
deca ten
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MEASUREMENT FACTS (3)

3D shapes - Formulae

Name Shape Surface Area Volume
, 3 h | TSA = 2lw+2wh+2lh | V = lwh or
Rectangular Prism ,,,,,,,, ST 7 = 2(lw + wh + Ih) = Aph
[
) TSA = Py x h + 24, V = Ayh
Prism - (All) _ th +24,
_ _1
Pyramid TSA =Sum of all areas V=3 Aph
of faces
P,
TS4 = 2225 4 4, v="Lan
: 2 3
Regular Pyramid <
=-D2" + 4,
2
TSA = 27r? + 2mrh V=A,Xh
TSA = 72 + 1urs V= Sdyxh
Cone =qr(r+s
r+s) = L2y
3
Sphere " TSA = 4qur? V= gmf3

Abbreviations
[ length TSA  total surface area
w  width V' volume
h  height A,  base area
b  base length P,  perimeter of base
P perimeter s slant height
r  radius
C  circumference
A area
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TRIGONOMETRY FACTS

Sine
Opposite e S AY
sin O = I# SOH O\e(\\)e §
ypotenuse ‘(\\!Q E_T), 900.1
@,
2 B
adjacent side .
1/ i
AB AB 0 &
. 180° : 2 0°
sinf=— =" = AB <o Lo
oB 1 - olo A1 X
Degree | 0° | 30° | 45° | 60° | 90° | 180°
sin | 0 | 3 % g 110 270° -1
Y
Cosine
. Y
cosG:HAdy+cnt CAH A
ypotenuse 900‘1
B
y
cos9= QA _0A_ ) 180° 0 0°
OB 1 ~——eo e
-1 O0cosd A 1 X
Degree | 0° | 30° | 45° | 60° | 90° | 180°
V3ol V2 |1
cos 1 > 15| 2 0 | -1 570° -1
Y
Tangent
Opposite AY A
tan Q= ——— TOA
Adjacent
900‘1 B
[en]
AB AB 5
@nb=5x""1 ~AB N
180° 0 0°
- 0o 1A X
Degree | 0° | 30° | 45° | 60° | 90° | 180°
3
tan 0 | =11 |.3 0
3 ®
270° -1
Trigonometry hint: SOH - CAH - TOA Y Y
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GEOMETRY FACTS (1)

Euler’s formula

Pythagoras’ theorem

For any polyhedra: a2+ b2=c2
Edges = Vertices + Faces — 2 ak
E=V+F-2 ;
Angle types
Acute Right Obtuse Straight Reflex Revolution
o o
< 90° o more than 90 o more than 180 °
20 less than 180° 180 less than 360° 360
90°
o0° |
| o
Properties of angles
Vertically opposite Corresponding Alternate Co-interior
> \b >
b b
N \ \ \
N a N a N a
Za=/band Zc=Zd Za=/b Za=/b Za+ /Zb=180°

Supplementary Angles

Add to 180°
105° / 75°

Properties of angles in a triangle

The sum of interior angles of a triangle is
180°.
a®+ b° + c°=180°

An exterior angle of a triangle is equal to
the sum of the two opposite interior angles

of the triangle. v

we=x°+)°
W

Properties of angles in a quadrilateral

The sum of interior angles of a quadrilateral
is 360°.

[°+m°+ n°+0°=360°

Complementary Angles

Addto 90°

75°

Sides and angles

Triangle type

no equal sides/angles scalene
two equal sides/angles isosceles
three equal sides/angles equilateral

all acute angles

acute-angled

one right angle

right-angled

one obtuse angle

obtuse-angled
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GEOMETRY FACTS (2)

Properties of angles in a circle

Property 1
The angle that an arc forms at the centre of a
circle is twice the size of the angle formed by sfa=2x2b
the same arc on the circumference. ‘
Property 2 ‘
The angle formed on the circumference from f' .
a diameter of a circle is always a right angle. <a=90
Property 3 ‘
All angles at the circumference standing on q.
the same arc, in the same segment, are equal. ‘7 sa=sb=zc
Property 4 ‘
the opposite angles in a cyclic quadrilateral / Za+ /c=180°
(all 4 vertices are on the circumference) add /b+ /d=180°
up to 180° (are supplementary). \
Property S
Any tangent drawn on a circle meets the .
radius of the circle at right angles. <a=90
Properties of lines related to a circle
Property 1 Property 2 Property 3
The radii in a circle A line through the circle centre The common tangents
are the same length. perpendicular to a chord from a point to a circle
bisects the chord. are equal in length.
A
C B Ak

OA = 0B =0C ANXTM™>B AM=MB
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ANSWERS

1. [Long x,+]

Skill 1.1

Skill 1.2

Skill 1.3

Skill 1.4

Skill 1.5

Skill 1.6

Skill 1.7

Skill 1.8

Skill 1.9

2.

Skill 2.1

Skill 2.2

Skill 2.3

Skill 2.4

3.

Skill 3.1

Skill 3.2

Skill 3.3

Skill 3.4

Skill 3.5

Skill 3.6

[Decimal +,-]

[Decimal x,+]

page 1

a) 2680, b) 5220, c) 4440, d) 6230, e) 24150, f) 63200
g) 178000, h) 258800, i) 519200, j) 454800, k) 620000
l) 950000
a) 285, b) 351, ¢) 612, d) 784, e) 4658, f) 8664, g) 8964
h) 6636, i) 23128, j) 13583, k) 30555, I) 29184, m) 17028
n) 72852, 0) 38584, p) 192864, q) 40219, r) 238345
s) 85527, t) 226884, u) 522376
a)

a) 46540, b) 98490, c) 58500, d) 89 180, €) 98440
f) 727350, g) 1219680, h) 394500, i) 822600
a) 84, b) 17, c) 65, d) 124, e) 264, f) 122, g) 831, h) 497
i) 827, ]) 596, k) 945, I) 487, m) 859, n) 1712, o) 1131
a) 120, b) 1500, ¢) 1350, d) 982, e) 32, f) 800, g) 54.3
h) 27.8, i) 546.6, j) 64.5, k) 430.7, I) 55.07, m) 190.34
n)23.79 o) 42.21
a) 82, b) 88, c) 139, d) 137, e) 138, f) 274, g) 978, h) 3799
i) 751, j) 357, k) 626, I) 582, m) 459, n) 563, 0) 237
a) 28, b) 42, c) 43, d) 66, e) 52, f) 34, g) 29, h) 33, i) 36
j) 24, k) 53, 1) 37, m) 537, n) 73, 0) 215, p) 158, q) 123
r) 163
a)127.8, b) 52.5, ¢) 73.2, d) 689.5, e
g)58.25, h) 73.75, i) 171.5, ) 85.3, k
a)72.2, b) 148.3,¢) 61.6, d) 144.6, e
0)978.3, h) 144.8, i) 89.54, j) 73.6, k

~
—

571.5,
345.8, |
156.3,
34.27,1

) 208.75
61.75

) 106.8
305.73

<
=

= =D
< 2
= =

page 13

a)0.22, b) 11.3, ¢) 0.92, d) 8.15, €) 29.514, f) 7.266, g) 5.5
h) 27.429, i) 10.005, j) 10.95, k) 41.46, 1) 23.245, m) 11.095
n) 11.263, 0) 6.023, p) 20.42, q) 2, r) 16.007, s) 2.354

t) 10.048, u) 52.217, v) 1.012

a)5.11, b) 1.8, ¢) 4.51, d) 0.971, €) 9.73, f) 5.77, g) 6.072
h)3.236, i) 1.302, j) 4.65, k) 12.453, 1) 0.077, m) 5.965

n) 18.57, 0) 0.157, p) 14.589, g) 0.606, 1) 6.67, s) 12.73
t) 4.797

a)0.93, b) 0.91, ¢) 7.3, d) 0.966, €) 9.16, f) 4.363, g) 91.7
h)99.77, i) 7.38, j) 4.73, k) 8.396, 1) 3.29, m) 1.923, n) 9.22
0)4.433, p) 17.485, q) 17.98, r) 42.693, s) 24.997, 1) 12.667
a) 4.448 b) 5.25, ¢) 9.47, d) 2.389, €) 16.68, f) 7.253

g) 1.577, h) 10.44, i) 15.446, j) 6.374, k) 2.917, 1) 19.514

m) 5.342, n) 12.96

page 21

a)2.8,b) 7.2, ¢) 18.2, d) 24, e) 22.82, f) 6.24, g) 73.38

h) 13.563, i) 149.59, j) 114.4, k) 27.504, |) 144.81

a) 637, b) 39.8, c) 0.3, d) 429, e) 300.7, f) 2188, g) 0.5

h) 80, i) 12, j) 0.39, k) 7.3, ) 570, m) 430, n) 0.232, 0) 128
p)0.927, q) 0.8, r) 42.24

a)0.784, b) 0.42, ¢) 6.85, d) 5.932, ) 4.845, f) 2.237

g) 0.0313, h) 9.0909, i) 1.2345, j) 0.128, k) 0.325, ) 0.139
m) 0.5308, n) 0.0102, 0) 0.0054

a)0.42 b) 0.32, ¢) 0.45, d) 2.16, €) 3.206, f) 0.0136
g)0.351, h) 0.0894, i) 2.925, j) 18.425, k) 21.045, |) 5.504
a)20.4, b) 19.2, ¢) 9.3, d) 23.4, €) 48.6, f) 18.7, g) 6.21
h)39.74, i) 12.07, j) 26.06, k) 17.06, I) 113.54, m) 25.14
n)65.21, 0) 30.125

a) 0.067, b) 23.06, c) 1.53, d) 0.335, €) 8.009, f) 0.324
g) 0.036, h) 0.008, i) 0.653, j) 0.492, k) 0.068, |) 0.0074
m) 2.9725, n) 0.0331, 0) 0.0005, p) 0.0015, q) 0.006

r) 0.0102, s) 0.00325, t) 0.0426, u) 0.0023

Skill 3.7 a)56, b) 30.3, c) 24, d) 0.58, €) 427, f) 3.8, g) 76, h) 9
i) 6530, j) 0.5, k) 89, ) 7153, m) 10.48, n) 124, 0) 75
p) 120, q) 2320, r) 3580, s) 40, 1) 30, U) 8040
skill 3.8  a)12.3,b) 3, ¢) 7, d) 10, €) 11.7, f) 12.3, g) 10, h) 7.1
i) 26.7, ) 40, k) 100, I) 0.8, m) 24.5, n) 31.5, 0) 1.25
Skill 3.9 a)300, b) 350, c) 200, d) 30, €) 450, f) 40, g) 900, h) 200
i) 500, j) 200, k) 120, I) 28
4. [Fraction +,-] page 31
. 5 5 8 7 7 12 4 3
Skil 4.1 &) £.b) 2.0 g d)7.e) g, f)—,g)17,h)1g
N4 L2 4 1 3
u)12§,n12ﬁ,k)11—7 D1k m Lon) 2 c:)f,p:Z
Q)§||’)§|S) Eat)",U)"g,V)ZW) g,X)1§
” 2‘22)1163’ “ 1115 4 7 2 2 1
Skill 4.2 a) 1§,b)1§,C)15,d11§,e)1170,1f)27,?) 5, h) g
)50z kg Dz m3nt oty
. 6 8 10 4 3
Skl 43 a)52,b) 32,055, d)3,0) 55,03, 94—, h)5
7 41 2
i) 91*0,1)42,k)6§,|)6*
: 2 6 5 1 1 2 2
kill 4.4 £ = = — —, 2<% £
Ski 15,022,015, d)37.6) 2.0 25,9) 17
1 4,8 3 5 3 1 2 2
1) 15023 K30 22, m1Z . m12, 012
)152> |)1% )24 ) 3 )253m)127 n)1350)13
kill 4. = = = - =2.f) 3L =
Skill 4.5 a)1z,b)239 )117 d)113 e)538 )3112'9)16
h)37:|) 35,1)45,@12,') 57,m) 35|n)2*
3 2 5 1
0) 4 11? ,P);g,Q)lg,r)fg 1 1 ,
Skill 4.6 a)2?,b)2f1, ) ,;5,3) *f)1§,9)1§
Skill 4.7 )E b) 30 ) ) 15 e)l %,f)120,g) n
h) 1— |)1—
. 23 11 7 11 9
Skill 4.8 )2—4 ,b) — 20 C)30 ):%, )%, ) == 9)
" 12 I)17 5 2 3 1 1
Skill 4.9 )§ ) )1—4 )E’ ) f) ), h)§ )5
. 7 1 13 1 5 5
L3 .11 1 5
! 28, ! 5?;k) 301’ ' 331 7 13 1 1
Skill 4.11 a)ﬁ)’b)i‘c)%‘d)%’e)ﬂ’f) E‘g)ﬁ’h)ﬁ)
i) 2
1? 1 5 7 13 19 4 4 2
Skill 4.12 a)g b) 75 ) 15 d)s—oe)42 Nogd 17 Me 3
. 9 19 3
Skill 4.13 )3 b)5— c)2— 922,25, 02" 0) 1.
5
h) 3.2, ')28
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5. [Fraction x,+] page 49
Skill 5.1 7b 1 2d 115 1l gL
i a)1 )1 c)2 )2 ,e)1 = )139)2
RN L PR 1 | 2
)133 l) 42 J)1 )1 )63 4 1 1
Skill 5.2 S p) £, 3 ntglnl
: 3 50 51 )48 ) )10)119)4 )5
1 .41 1 1 1 1 2
-, — — 1) = -, il s =
)521) )?)84m)8n) 0)4) q)15
)g 5)* t) T u) 2*5
skil5.3 a)1l,b)6cal,d1l,e21,9)3 923 nal
4 8 2
i) 2
. 1 2 1 3 2 4
Skill 5.4 I m2oglalegsn2 gl nit
: a)110 )15 )116 )14 ® 059 )75
2 = 2y L
) o) 0 50 1
skil5.5 a) 234, V2 016 42 611 fa g1t n22
i) 2
3
Skill5.6  a) 6,b)7,c)9,d) 10, e) 24, f) 16, g) 16— h)91§
1
i) 225
. 1 1 2 1 1 1 1 1 .2
Skill 5.7 ) E,b) E,.:1) 7,d;ﬁ,e)SAf—O,f)sﬁ,g) 35’ h) 6—0,.)%
, 5 5 14,5
Skill 5.8 a) 3,b)2,c)1 3 d)12, )19,f) 9,g)10,h)1 ,|)117
6. [Percentages] page 59
SSkill 6.1 &) 40%, b) 50%, c) 75%, d) 38%, €) 90%, f) A, g) 25%
h) 40%, i) 12%, j) 20%
Skill 6.2 @) 19%, b) 20%, c) 90%, d) 7%, €) 76%, f) 65%, g) 33%
h) 18%, i) 21%, |) 36%
Skill 6.3 )80, b) 50, c) 60, d) 21, e) 75, f) 32, g) $420, h) $14
) $15, j) $5.50, k) $15, 1) $1.80, m) $9, n) $225, 0) $0.40
Skill 6.4  a)7,b) 18,¢) 9, d) 120, €) 2, f) 14, g) 9, h) 5, i) 42, |) 15
k) 12,1) 12.8, m) 7, n) 48, 0) 39, p) 21, q) 7.5, 1) 15, s) 45
t) 8, u) 20, v) 0.45, w) 2, x) 40, y) 1.3, z) 24, A) 0.3
Skill 6.5 )22, b) $7.50, c) $1.487/L, d) 72, ) 400 g
f) 16320, g) 7.8 billion, h) 4.5 kg, i) 459, j) 3.5 kg
Skill 6.6 )36, b) 176, c) 140, d) 84, €) 36, f) 136, g) 675, h) 253
i) 33.6, )) 404, k) 100, ) 399, m) 1250, n) 72, 0) 275
Skill 6.7  a)408, b) 77, c) 465, d) 96, €) 606, f) 70, g) 46, h) 336
i) 78, ) 140, k) 72, ) 306, m) 27, n) 87, 0) 144 p) 560
q) 2700, r) 840, s) 975, 1) 126, u) 270
Skill 6.8 a)693, b) 450, c) 3560, d) 2208, €) 125, f) 17, g) 60
h) 114, i) 72, j) 343, k) 30, I) 24, m) 22, n) 728, 0) 154
p) 138, g) 108, r) 470, s) 99, t) 234, u) 632
Skill 6.9  a)$65, b) 16000 L, c) 1600, d) 28, e) 150, f) 50000 L
e) 76, f) $0.80
Skill 6.10 &) 25%, b) 10%, c) 25%, d) 150%, €) 14%, f) 25%
g) 33.33%, h) 400%
Skill 6.11  a) 450, b) 400, c) 350, d) 250, e) 200, f) 450, g) 95, h) 700

i) 180, j) 500

7. [Dec. / Frac. / Percents] page 71
Skill 7.1 a)0.06, 0.066, 0.606, 0.66, b) 3.104, 3.041, 3.04, 3.014
¢) 0.236, 0.263, 0.326, 0.362, d) 0.205, 0.052, 0.05, 0.025
€)0.570, 0.507, 0.075, 0.057, f) 1.064, 1.24, 1.246, 1.264
) 0.076, 0.176, 0.617, 0.706, h) 3.928, 3.893, 3.298, 3.28
skil7.2 a2 13 5,438 212 4283 7 (71 7
3186 ' 100°50°5 36 49 100°10
113 3 ,29 4 7
g3 NE. Sk
4 o 8 54 9’18
. 5 125 . 85 17 15 75
Skill 7.3 ) =1 b) 8 ~200°© 100~ 20’ A 4~ 20100
o) 84 E 4 ,20_10_2 2 _10_30
124 36 9770 35 7795725 75
50_25_5 .4 _12_36
h) 80-40- 8 i) 9= 27" 81 , ) true, k) false, 1) false
Skill 7.4 a)3%, b) 20%, c) 35%, d) 88%, e) 8%, f) 10%, g) 2%
h) 40%, i) 46.3%, ) 5.5%, k) 1.5%, I) 7.1%, m) 120%
n) 250%, 0) 230%, p) 310%, q) 34.3%, r) 21.4%
Skill 7.5  a)0.09, b) 0.04, ) 0.7, d) 0.86, e) 0.4, f) 0.63, g) 0.025
h) 0.0415, i) 0.115, j) 0.0325, k) 0.15, I) 0.6, m) 0.175
n) 0.0005
. 3,1 3 1 9 .4 1 17
kill 7. by L,0) 2,d) =, e) =,f) =, g) =, h) -~
Skill7.6 ) b) 5.0 5. D) 55.©) 5501 5.9 50N 5
) 2Ly L
25" 25
Skill 7.7 a)0.06, b) 0.45, ) 0.5, d) 0.34, €) 0.56, f) 0.75, g) 0.8
h) 0.44, i) 0.55
. 9 .3 .3 3 9 . 9 1.1
Skill 7.8 a)225,b)15£ , C) ‘#,d) ;1,9 )5103 f) = 107 9) 45
i) g:l) 275’k) 25" |)% m) 50’ )5)
Skill 7.9 ) 15%, b) 70%, c) 12%, d) 20%, €) 10%, f) 90%, g) 5%
h) 40%, i) 25%, j) 20%
Skill 7.10 Q) [ Decimat Fraction | Percentage | D) Decimal Fraction | _Percentage
0.045 % 4.5% 0.75 % 75%
C) Decimal Fraction Percentage d) Decimal Fraction Percentage
06 | 2 | 60% 018 | = | 18%
Skill 7.11 a) 48, b) 160, c) 80, d) 2000, €) 6, f) 8, g) 6, h) 12
) $480, j) $17500
Skill 7.12  a)90%, b)OSc) 30%, 0.31, 1§ d) 0.66, 1%, 6%
€)0.14, —, 41% f) 0.83, 81%, %
Skill 7.13  a)B, b)C c)B,d)A, e)C,f)A g)B,h)C,i)A j)B
Skill 7.14 2)0.09, b) 0.36, ¢) 0.6, d) 0.4, €) 0.73, 1) 0.416
Skill 7.15 a)B, b)C,c)B, d)A, e) C, f) B
8. [Integers +,-] page 87
Skill 8.1 a)-2,b)-12,¢) -8, d) -6, e) -2, ) =3, g) 3, h) =3, i) -12
i) =7,K) —23, )-5
Skill 8.2 a)1,b)-6,c)-1,d) 14, e) -1, f) 4, g) 13, h) 13, i) =30
i) -25, k)3 ) -3
Skill 8.3 a)-2,b) 15,¢)5,d) 1,e) 1,1 6,g) 1, h) -2,i) -3,)) 3
k) 16, 1) -12, m) 13, n) -11, 0) -9, p) -15, q) -1, 1) -3
Skill 8.4 a)1,b) 3, c)2,d)2,e)7, ) -3,9)8, h)3,i)2j)-10
k) -2, ) -8, m) 18, n) -10, 0) -8
Skill 8.5 a)-8,b) -2, c) -7, d) -15, e) 18, f) 5, g) -4, h) =5, i) —11

j) 11,k)-13,1) -6, m) 10, n) 3, 0) -10
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9.

Skill 9.1

Skill 9.2

Skill 9.3

Skill 9.4

Skill 9.5

Skill 9.6

10. [Rates / Ratios]

Skill 10.1

Skill 10.2
Skill 10.3

Skill 10.4

Skill 10.5

Skill 10.6

Skill 10.7
Skill 10.8

Skill 10.9

Skill 10.10
Skill 10.11
Skill 10.12

Skill 10.13 a

Skill 10.14
Skill 10.15

Skill 10.16

Skill 10.17

[Integers x,+]

page 93

,b) 12, ¢) -45, d) —100, e) 12, f) 28, g) 21

0, r) 300
b) -6, ¢) -3, d) 5,
n) 9

-2
-2
-3
2 e
5,1) -6, m) -4, n) 9, 0)

) -4,f)1,9)-7,h) -9
-8,p) -14,q) 4,1) -5, s)

;i) 4,]) -8
-10

a) —300, b) 80, c) -100, d) 400, e) -800, f) -4200

g) -1000, h) 2000, i) 400, j) =900, k) -800, 1) 1200

m) -600, n) 2000, o) 1500, p) -1200, q) 1500, r) 4900
a)-4,b)6,c)-15,d) 4,€) 8,1) -2, g) -9, h) 14, i) 15, j) -2
k) -8, 1) 45, m) -6, n) 24, 0) 4, p) 160, q) 2, 1) 18, s) 12

t) -48, u) 20

a) 30, b) -12,c) -12,d) -15,e) 7, f) -16, g) -8
j) 48,k)-81,1) -21, m) -9, n) -6, 0) -20, p) -2
r 4,s)-2,t)-1,u) -3

a)-5, b) -6, c) -21,d) 5, e) -9, f) 8, g) 10, h) -66, i) -3
i) -9, k) 11, 1) -56, m) -9, n) -15, 0) -42

page 99

10, b) 84, c) 2, d) 60, e) $1.25/kg, f) $77/h, g) $12.50/h
$1.60

a)3:1,b) 4:1, ¢) 3:4,d) 1:8, e) 5:8, f) 8:1, g) 1:4:8, h) 1:8:5
20:4:3, b) 22:1:2, c) 4:1, d) 4:5, e) 6:1, f) 29:24, g) 4:1
712

38:113, b) 3:10, ¢) 1:4, d) 2:3, e) 14:25, f) 1:8, g) 3:10
11:20

a) 990 cm/h, b) 40 km/h, c) 300 km/h, d) 54 km/h
e) 9 km/h, f) 8 km/h

a) 900 km, b) 780 km, c) 45 km, d) 350 km, ) 7.2 m
f) 800 km

a)1.5h,b)5s,c)20s,d) 125 s, €) 84 min, f) 9 min

a) false, b) false, c) true, d) true, e) true, f) true, g) true
h) true, i) false, j) false

a)24,b)10,c) 6,d) 12,¢e) y=3,f) x=9
a)9 g, b) 500, c) 10000, d) 1260 mL, e) 6, f) $60
a) 18, b) 1260 mL, c) 60, d) 360 g, e) 15, f) 146 cm

)
)
)
)
)
)
a) 70 beats/s, b) 150 beats/min, c) 25 min, d) 52500 L
€) 5016000, f) 144000 km?
)
)
)
)
)
)
)
)

a)
h)
)
a)
h)
a)
h)
)
)
)

144000 mL/h, b) 10000 m/h, c) 3 kg/min

d) 500 cents/kg, €) 3600 mm/min, f) 300 answers/h

g) 2 m/s, h) 8 beats/min

a) 32, b) $50 c) 60 min, d) $1.80, e) 310, f) 40

a) 45 m/s, b) 900 km/h, c) 8000 m/s, d) 108000 km/h
e) 110 m/s, f) 306 km/h

a) 16000 km, b) 21000 km, ¢) 5000 km, d) 300 km

e) 19 cm, f) 50 cm, g) 40 cm, h) 15 cm, i) 1:12000 000
j) 1:200, k) 1:20000000, I) 1:1500
a)B,b)Bc)B,d)A, e)A A

4
0, i) 64, j) -34, k) 45, ) 42, m) 70, n) 24, 0) -45, p) 32
6

[Indices]

Skill 11.1

Skill 11.2

Skill 11.3

Skill 11.4

Skill 11.5

Skill 11.6

Skill 11.7

Skill 11.8

Skill 11.9

Skill 11.10 a

page 117

a)81,b) 8, c) 64, d) 25, ) 1, f) 16, g) 49, h) 216, i) 1000
i) 243, k) 343, |) 81,m) 8,n) 1,0)0, p) 64, q) 1, r) 10000
27 4 1 8 .9 36

o0 0 o s O
M g1 1256') 243X 125D 1000 ™ 64" 64’ ©) 144
81 81 8l

P) 256+ 9 10000’ " 169
a) 16, b) 243, c) 8, d) 625, e) 64, f) 81, g) 243, h) 125
i) 1296, j) x°, k) z4, 1) y5, m) d7, n) a®b*, o) f°g?®, p) c3d®
q) b4cs, r) u*v®, s) IPm’, 1) a*b? u) g®h*
a) 16, b) 81, c) 32, d) 216, e) 81, f) 125, g) 512, h) 49
i) 1000, j) t, k) p% 1) r’, m) j% n) g% 0) y% p) p°q% q) a
r) tut
)9t%, b) 2x*, ¢) 4p3, d) 6b3, ) 8d°, f) 15m?, g) 24s°
y10a', i) 7k°, j) 18¢c™, k) 2y8, I) 28w*®, m) 16r2, n) 2598
0)6y'3, p) 20a%, q) 35p°, r) 36d°
)y4c, b) 3a®, ¢) 4h*, d) 5m®, e) z4, f) 615, g) 2u*, h) 2b2
i) 3w?d, j) 2v3, k) 5x'2, 1) 8n° m) 7e*, n) 2, 0) 3w*
a) 16x*, b) 125y3, ¢) 64v5, d) t*ue) f2g2, f) dle’
g9)216m®, h) 492, i) 81p*, j) 4b2, k) 125y, |) 64k3
m) 48y°, n) 8g?2, 0) 32n%, p) 160v5, q) 48s2, 1) 72h?
a) y®, b) r'e, c) x'°, d) a®, e) p7, f) t¥, g) d*, h) hS, i) n2
i) wl=1,k) a%, 1) g'° m) 265, n) 49°, 0) 5z° ,p) 6¢™
q) 8w, r) 7k®
a)81, b)4,c)-1,d) 16, e) 64, f) 16, g) -1, h) 64, i) -27
i) =5, k) 256, ) —343, m) 216, n) 49, 0) 625, p) 81
q) 125, 1) 10000, s) ~1000, t) 144, u) -1, v) 225

w) —1331, x) -1
1

]

)1000|b) 277C)7v )64|e) )6419)811h)16
1 LI I l 1 1

) 6251 216' ¥ 25 1) 2232 M 32: ™ T0000" ©) 256
1 1 1 1 1

P ea D 572D 369 1000 Y 725 W1

a)

4b2

12. [Square Roots] page 127

Skill 12.1 a)5,b)2,¢)3,d)7,e)9,f) 8,9)11,h) 1,i) 13,)) 4, k) 6
1) 20, m) 10, n) 14, 0) 12, p) 15, q) 16, r)100 s) 60, t) 90
u)70

. 1 1 2 5 4 1

Skill 12.2 )§ b)a,c)§,1d)gé)1* )7,9)1* h) 1 15
i1 5 )42 )15")12’ )3— n)1— o)zg

Skill 12.3 a)0.1,b) 0.4,¢) 0.5,d) 0.6, e) 1.3, f)08 g)14 h)
i) 1.6,]) 0.7, k) 2.5,1) 0.9, m) 1.2, n) 1.1, 0) 1.5, p) 2
q)2.4,r) 2.6

Skill 12.4 a)16,b) 12,c) 12, d) 14, e) 20, f) 24, g) 60, h) 42, i) 32
i) 26, k) 60, I) 55, m) 60, n) 50, 0) 200, p) 60, q) 300, r) 5

Skill 12.5 a) 6 b) 7, c) 25, d) 45, e) 12, f) 56, g) 99, h) 120, i) 120
j) 42, k) 96, 1) 60, m) 80, n) 78, 0) 132, p) 240, q) 336
r) 720

Skill 12.6 a)2,b)2,c)2,d)5,e)6,f)2,9)5,h)4,i)6,j) 4, k) 4,1)20
m) 4, n) 20, 0) 5, p) 4,q) 10, 1) 6

Skill 12.7 a)5,b)16,c) 12,d) 7, e) 4, f) 20, g) 7, h) 14,1i) 2,j) 15
k) 19,1) 28, m) 11, n) 1, 0) 1, p) false, q) false, r) false
s) true, t) false, u) false

Skill 12.8 a)8&9,b)3&4,¢)2&3,d)7&8,e)5&6,f)4&5

)
0)8&9,h)12&13,i)7&8,)) 12 & 13, k) 9 & 10
) 11 &12
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13. [Exploring Number]

Skill 13.1

Skill 13.2

Skill 13.3

Skill 13.4

Skill 13.5

Skill 13.6

Skill 13.7

Skill 13.8

Skill 13.9

Skill 13.10

Skill 13.11

14. [Financial Mathematics]

Skill 14.1

Skill 14.2

Skill 14.3

Skill 14.4

Skill 14.5

Skill 14.6

Skill 14.7

Skill 14.8
Skill 14.9
Skill 14.10

page 135

a) 15, b) 66, ¢) 11, d) 48, e) 10, f) 6, g) 7, h) 20, )126, j) 10
k) 39, 1) 2, m) 10, n) 34

a) 225, b) 196, ¢) 400, d) 196, e) 25, f) 18, g) 41, h) 33
i) 100, j) 400, k) 84, 1) 70, m) 3, n) 7

a)0.1,b) 7.9, c) 12.5, d) 31.58, e) 24.79, f) 4.23, g) 3.9
h)50.3, i) 4.78, j) 3.42, k) 0.67, I) 1.733, m) 4.289, n) 0.162

a)3.46, b) 4.47, ¢) 4.90, d) 5.48, e) 3.142, f) 1.618
g) 0.259, h) 1.732, i) 2.72, j) 3.162

a)C, b) A, ¢) 1.5 x 105, d) 6.84 x 10, €) B, f) A
9)2.4x 107, h)1.42x 107

a)B, b) A, ¢) C, d) B, e) 965000 m, f) 1400000000, g) C
h) B, i) 0.000000000025, j) 0.0000005

a)-180, b) -64, ¢) -2, d) -1, e) 48, f) 27, g) =55, h) 30
i) -24, ) =10, k) =13, 1) 15, m) 21, n) -65, 0) ~14, p) -

2)89, 14 b) 567, 12,0 c) 18, 143 d) 34,2 e) 11, -1, 2
) ?, -3,4/25 g) —75,—%, 10.00 h) -4, 18,0

a) irrational, b) rational, c) rational, d) irrational, e) integer
f) rational, g) rational, h) integer, i) C, j) B, k) D, ) C

m)B &D, n) 2012, 0, 28

a) ["Integer [ Rational \Irratmnaw\ Real b)
‘4327‘ false‘ true ‘ false ‘ true ‘

[ Integer | Rational [Irrational] Real |

‘7500‘ true ‘ true ‘false ‘

true

C) [ Integer [ Rational [Irrational] Real d)
‘ ‘ false ‘ false ‘ true ‘ true ‘

[ Integer [ Rational [Irrational] Real |

3
‘ m ‘ false ‘ true ‘false ‘ true ‘

[ Integer | Rational [Irrational] Real | f)

‘F‘ false ‘ false ‘ true ‘ true ‘
g D,hAI)D,j)C

a)5, b) V72, c)1.41 d)3 e)n f)\6, g) V18, hyv/25
) 225, L 24 2 ﬁ,%,2.76,J§

'3

[ Integer | Rational [Irrational] Real |

36
‘ B ‘ true ‘ true ‘false ‘

true ‘

m
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a) $155, b) $450, c) $7.00, d) A, e) $4.95, f) $3.00
g) $65.60, h) $96.80

a) $3.00, b) 1.35 kg (accept 1.2 kg to 1.5 kg)

¢) 2500 (accept $2500 to $2510)

d) 15 m2 (accept 12.5 m?to 15 m?)

e) 18 (accept $15 to $18)

f) 1920000 (accept 1600000 to 2000 000)

g) 32200 (accept 30000 to 35000)

h) 6.5 million (accept 6 million to 7 million)

i) 980000 (accept 900000 to 1000 000)

j) $40 (accept $39 to $41)

a) $192.50, b) $7.50, c) $960, d) $76, €) $28, ) $61
9)$12000, h) $759, i) $119, j) 20%

a) $2700, b) $700, c) $616, d) $1380, e) $13500, f) $1680
g) $5700, h) $442000, i) $25, j) $70

a)$19, b) $12, ¢) $94.50, d) $240, e) $23000, f) $115
g) $2700, h) $1170

a)$1917, b) $95000

c) Total deductions = $416.87 Net wage = $526.28
d) $6500, e) $16572, f) $3230

a) $240, b) $14, ¢) $110, d) $100, e) $150, f) $432
g) $242, h) $990

a)<, b) <, ¢) $25, d) $700, e) $3750, f) $680, g) $80, h) $50
a) $98.88, b) $11 236, c) $3640, d) $1891.50
a) $36450, b) 1210, c) 26620, d) $204.80

15. [Number Patterns]

Skill 15.1
Skill 15.2

Skill 15.3

Skill 15.4

Skill 15.5

Skill 15.6
Skill 15.7

Skill 15.8

Skill 15.9

16. [Expressions]

Skill 16.1

Skill 16.2

Skill 16.3

Skill 16.4

Skill 16.5

Skill 16.6

17. [Substitution]

Skill 17.1

Skill 17.2

Skill 17.3
Skill 17.4

Skill 17.5

Skill 17.6

Skill 17.7

Skill 17.8

Skill 17.9
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a)19, b) 21, ¢) -8, d) -9, e) 3125, f) -64, g) 320, h) -6250
25,31 b) 17, 23 ¢) 23, 33 d) 21, 31 €) 45, 63 f) 24, 13
26,34 h) 0, -121) 31, 46 j) 30, 41
-25,-40b) -7, -10¢c) 10,16 d) 9, 14 e) -11, -15
f) -5,-89)0,7 h) 1,5i) -14,-20j) -13, -18 k) -14, -26
) 25,34
a) 243, 729 b) 96, 192 c) 486, 1458 d) 625, 3125
e) 36, 216 f) 25, 125 g) 80, 160 h) 343, 2401 i) -64, 128
j) 256, -1024 k) -243, 729 1) 2500, -12500
a)-9,4.5b)6,2c¢)5,1d)50, 25 e) -20, 2 ) 31, -3
2 2 3 3 3
9)-10,2h) -4,20) 5. ) 379 K 5.550) 75 29
a)
)

a
9

vvvv

A

a) 60, b) 90, c) 103, d) 52, e) 58 f) 128

146, b) 53, ¢) -42, d) -15, e) 450, f) ~1000, g) -10, h) 8

a
i) -120, j) 54
a)D,b)B,c)2n+1,d)6-n,e)3n-1,f)4n+1,9) 5n
h)3n+4,i)3-n,j)-3n

)11 145b)88 11 ¢) 16.5, 21 d) 16.5, 20.5 e) 20, 40

1 3 13 2
’5 1%9)32@“)772 ) 4ig 243
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a)d+ 20, b) 7y, ¢) p - 15, d) 9s, €) -8t f) 2u + 3v, g) g

h)Zt,i)50—p,j)a+b,k)2pq,l)ab—6

a) 5j, b) 7y, ¢) mn, d) gh, e) 6yz, f) 4ru, g) %X h) 6§z i) 4b?
) -3a?, k) w?z, 1) —-c3d, m) 2r?s, n) —jk?, 0) 5—;‘9 )Z%b

a)8a, 5a, b) -2m, 3m, ¢c) m?, 3m?2, d) 2, -t e) 3cd, dc

f) —bc, 5¢b, g) -2t, 3t, h) -6w, w, i) 3s, 2.3s, j) -0.2y, 2y
k) v2, —2v2, |) 4k?, —k2, m) z2, =822, n) g2, -4g?

0) 5w4 w4, p) a%b, 2ba?, q) x2y, 2yx2, r) —tu?, 3u®t

a)3m, b) 6¢d, c) 3j, d) 3xy, e) 3a+ 3b, f) 3> + 3t

g) ad +5d, h) -m+4n, i) 5p? - 3p, j) 2y? + yz, k) 3r®> - 3s2

) 3x%-2x, m) -3d%e - d, n) ab® - 3a%b

a) 12v, b) 15xy, ¢) 14mn, d) -40jk, e) 20de, f) 18b2

g) -24vw, h) -28ab?, i) -30xz?, j) -20g>h, k) -30s2t

) —24p2qg, m) 15/2k?, n) 25bc®

a)4y, b) 6pq, c) 7,d) 7m, e) -5z, f) -6x, g) 1* h) 20

i) -3t,]) -a, k) -5v2, 1) -5ab, m) 5xyz, n) 3gh/

page 173

a) 12, b) 45, c) 100, d) 6, e) 8, ) 17, g) -40, h) -200, i) 0
j) 0,k)0,1)0,m) 0, n)0,0)0,p)0
a)41, b) 63, c) 100, d) 200, e) 5, f) 12, g) 5, h) 56, i) 144
i) 110, k) 16,1) 14, m) 1, n) 7, 0) 22, p) 33
a)0,b) 3,c)47,d)9,e) 12,f) 4,g9) 2,h) 1,i) 5,j) 2
3,b)18,c) 16,d) 18, e) 9, f) 31, g) 2, h) -6, i) 27,)) 9
77,1)2,m)6,n) 12
18, b) 1200, c) 96, d) 47.1, e) 45, f) 18, g) 80, h) 6.92
150, j) 2400, k) 1256, 1) a=12
12,b) 20, c) -12, d) -32, e) 18, f) 0, g) 5, h) 160, i) 25
72, k) 0, 1) 100, m) 720°, n) 31.4
8,b)-9,c)-32,d) 6, e) -3, f) -2, g)
j) -34,k)-8,1) 22

a) 29, b) 25, c)2— d)— e) 2,f) -9, g) -44, h) 45, i) 14
j) 12

a) 24, b)
k) 28, 1) -4

-11, h) =7, i) =10

0,c)0,d)0,e)11,f) -5,g) 0, h)
,m)12,n)0, 0) 6, p) -6

0, i) 11, j) -1
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18. [Expansion]

Skill 18.1

Skill 18.2

Skill 18.3

Skill 18.4

Skill 18.5

Skill 18.6

Skill 18.7

Skill 18.8

Skill 18.9

19. [Factorisation]

Skill 19.1

Skill 19.2

Skill 19.3

Skill 19.4

Skill 19.5

Skill 19.6

page 183

a)12b-15,b)2z+8,¢) 15+ 3w, d) 7n- 14, e) 36 - 9u
f) 5e - 40, g) 8 + 16a, h) 8g — 24, i) 4k — 6, j) 18h + 27
k) 42 - 12¢, 1) 32x - 40y + 24, m) 12 - 18w+ 12x
n)10 - 14d + 8e

a)2a-2a% b) e?+4e,c)9r+r? d) 55 - 52 e) d?+3d
f) e2-7e, g) a+2a? h)5d?+6d,i) 4p+2p?, ) 6z - 622
k) 2¢? - 3¢, I) 4w - 5w?, m) 3x2 - 2xy + 7x

n) tu - 5t+ 9t?, 0) 7st - 4s? - 8s, p) ef + 4e - 9¢e2,
a)6d?+12d, b) 3a2 - 154, ¢) 10s - 20s2, d) 12y? - 9y
e) 15k + 6k2, f) 10g? - 20g, g) 8d? + 12d, h) 21a + 6a?

i) 36c + 18¢2, j) 30h? — 12h, k) 21€? + 24e, |) 32z - 822
m) 12q - 4qr, n) 24ij+ 16i, 0) 28p2 + 7pg, p) 5mn - 25n?
a)-5m?-20m, b) -4f-12,¢) -b-9, d) -3r- 18
e)-8a?+ 16a, f) -6w - 8w?, g) -7q2 - 21g, h) —24b + 30b2
i) —dcd + 6¢d?, j) —512u — 2tu?, k) ~40jk + 20j%k

I) =7g2h + 3gh?, m) —24hi? - 8hi, n) -9y?z - 18yz

0) -16s2t - 6st, p) -18m2n+12mn

a)9c+8,b) 10x+ 3, c) -2x+ 2, d) -s + 252, e) 3pg - 14p
f) Byz+ 7z, g) -3hi- 39, h) n?+ n+21, i) 3de + 36

j) w2 — 4w+ 14, k) 2b% - 18b + 40, |) abc - 2a - 15
a)3a’+8a-7b,b)2x?-21c¢c)4t-12+ 12

d)-10s® - 752 + s, €) 9t?u - 9tu, f) 3ef - 11e? + 8ef?

g) -10k2/+ 16kl, h) m? + 5m - 6, i) —-p3q - 3pq

) r2+10r-12,k) 8y+4x2y, 1) g2+q

a)h?-3h-10,b) x2+4x+3,¢c) w?+w-12
d)-u?+u+20,e) fg+8f-2g-16, f) jk- 3j- 5k+ 15
g)2h2 + 6h - 20, h) 3r2 + 11r- 42, i) 3v% - 23v - 36

j) 5y?-16y+12

a)s2+8s+16,b) y2+2y+1,c) h2+4h+4

d) 2+ 12t+ 36, ) p?+ 14p+ 49, f)y m?+10m + 25
g)a?+6a+9,h)c?+20c+25,i) r2+16r+ 68

) g2+3g+9

a)s?-8s+16,b) k2 -2k+1,c) m>-4m+4

d) g2 -10g + 25, €) j2 - 14j+ 49, f) 2 - 18e + 81

g) x2 - 16x+ 64, h) x2 - 5x+ 100, i) z2 - 12z + 44

) b2-11b+16
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a)4(k - 4), b) 4(x + 2), c) 6(s+3), d) 3(u-5), e) 3(3m - 8)
f) 7(2n+3), g) 2(y + 52), h) 4(a- 3b), i) 2(3d + 7€)
i) 8(2uv - 5), k) 4(3k - 2/), 1) 2(2g + 2h - 3)
m) 3(m - 2n+ 3), n) 5(2v- w+ 3), 0) 5(h? -
p) 3(2r2 - 9s + 3i)
a) b(a+5), b) dle+ 1), c) e(7 + f), d) s(3t+4)
e) 4b(2a - 1), f) 5g(3 + 4h), g) x(w - y), h) 2k(j + /)
v(u - 3w), j) 4b(2a + ¢), k) 4r(3g + 2s), |) 3e(5d - 2f)
m) 2d(5¢ - 4), n) 5m(3 - 2n), 0) 7q(3r+ 2p), p) 6u(t+ 3v)
q) 3y(2x + 32), r) 5g(2h - 5i)
a) 99, b) 300, c) 9870, d) 800, e) 2300, f) 1250, g) 999
h) 870, i) -80, j) -900
a) j(2jk + 5), b) e(e + 7), c) h(1 + 4h), d)
e)3c(1 - 4c), f) 2f(2f + 3), g) f(g? + 1),
) p(pg - 3),]) 4i(3 - 6hi)
K) 2bc(7 + b), 1) r3(5s - ), m) (w + 7v — 3wx)
n) 4j(2j - 6k + 3)), 0) fg?(f* + 1), p) pq(p*q + p+ 1)
)-
e)

2i+ 5j)

m(m - 9)
h) 2b(5 - 8ab)

a)-7(a+3), b) -4(k+ 3), c) -3(2g + 5), d) -2(3e + 7)
-2h(h+ 3), f) -4z(2z + 7), g) -3i(4i% + 3j), h) —t3(t + 5u)
i) =3c2(2b+ 1), j) =xy?(5x + ¥), k) —2x(x2 + 2))
I) -2m(2m2 + 6n2 - 9), m) —2k(k? - 3k?/ - 4)

~h(2i® - 3hi + 5h)
(d+2)(d+8),b) (h-3)(2+ h), c) (x+4)(5+ X)
(b-7)b+6),e)(a+2)(a-9),f) (z-5)(z-1)
G+4)(§+1),h)(n-2)(m+4),i) (2x-5)(3x - 4)
(c+5)(d-1),K) (s-3)(g+1)
2w -1)(6v+4)or22w-1)(3v+2)

Qay =S

a
d
g
)
D)

Skill 19.7

Skill 19.8

Skill 19.9

20. [Equations]

Skill 20.1

Skill 20.2

Skill 20.3

Skill 20.4

Skill 20.5

Skill 20.6

Skill 20.7

Skill 20.8

Skill 20.9

Skill 20.10 a

[Coordinate Geometry]

Skill 21.1

a)(c+8)(c+3),b) (a+3)(a+2),
d)(h+5)(h+4),e)(v+7)(v+3)
f)y (4 +n)(n+4)or(n+4)2 qg) 6+ D(t-7),
i) 5+p)p-2),j) (q-4)qg+5)
a)(c+9)(c-9),b) (y+2)(y-2),c) (d+e)d-e)

d)(6+ h)(6 - h), e) (2j+ 3)(2j - 3), f) 2(c+ 5)(c - 5)

g) (P +9g)(p-9q), h) 5(4 + y)(4 - y), ) 9(a + 2b)(a - 2b)
j) 3(5+2)(5-2),k)3(d+3)(d-3),1) 45+ k(5 - k)
a)(x+5)(x+2),b) (d-2)(d-2),c)(s+3)(s+1)
d)(g+5)(g+3), e) (m+6)(m-4),f) (j+3)(j+8)
g)(y+1)(y+4),h)(z-4)(z-2),i) (c-1)(c-5)

) (p+2)(p-8)

C) (s+6)(s+5)

h) (b+1)(4 - b)
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)3 b) 5, c) 3,d) -2, e) -10, f) -3, g) 8, h) 12, i) 1

)-2,1) -3, m) 11,n) 13,0) 21,p) 17,9) 9,1) 8, s) 9

v) 16, w) 14, x) 21,y) 5, z) 9, A) 8, B) 40, C) 20,
b) 9,c) 6,d) 4, e)4,1)7,g) 12, h) 10, i) 48, j)

1) 9, m) 40, n) 42, 0) 12, p) 40, q) 99, r) 20, s) 49

t) 120, u) 30, v) 17, w) 50, x) 10, y) 180, z) 24, A) 8, B) 10

C)6,D)6

a)3,b) 5,¢c)-5,d)5,e)3,f) -3,9) 8, h)

k

6,))4
,1) 36
D) 37

cCxXQ

)8,
a)28,
K) 7,

~10, i) %,j)ﬂ

2,1)5,m) =5, n) -1,0) 4, p) 2, q) -, 1) 7, 5) 8, 1) ~25
5 6 2

=
<

= =

4,b)5,¢)10,d) 3,e)3,f)4,9)7,h)5,i)4,j) 11,k) O

) 2,m)9,n)4,0)1,p)2,q)1,r)13,s)2,1) 2,u) 0
1,b)2,c)5,d)4,e)3,)8,g)-2,h)3,i) -3,j) 3, k) 2
m)0,n)1,0)3,p)10,q9)6,r)-12,s)7,1) 8,u) 8
a)8,b) 9,c)20,d)2,e)4,f)14,9) 7,h) 14,i) 2, ) 5, k)4—0
l) 3, m)34,n)2,0)12

a)x>-2,b) x<5,¢) x<2,d) x<8, &) x> 13, f) x< -2
g)x=>12,h) x<33,i) x=242,)) x<2,k) x<-9,1) x<-2
m)x<2,n)x>2,0)x<-2,p) x>6,9)x=9,r) x>-3
28 ) x<- 1;’ u) x<-63
-7,2 ¢)-9,2 d)-4,-3 e) -
-3,0i)0,4 j)-11,0 k) -2, 1
n)-8,-7 0)-4,1p)3,9 q)
b) (2,3) ¢) (3,7) d) (3,-2) e) (
h) (2,-2) i) (5,0) ) 3,1) K)
n) (6,2)

o

at,
) 6,

7,4 1) -9,
10 1) 4,6
-6,7 r)-5,-2
1) ) (4.2)
) ) (3-1)

s) x
)65b)
g)08h)
m) -3
)(43)
9) (-3,-5)
m) (3,5)
a)4, -4 b)-2,2 c)0,
h)-12,12 i) -5, 5 j)O,
n)-7,0 0) -6, 6 p) -9, 0

2’,
(20

d)0,3 e)-4,0 f)-5,0 g) -8, 8
k)0, 11 1) =9, 9 m) -10, 10
,0 @) 0,15 r)—11, 11

page 223

a) [x Gy | B [ =& v [ @

<
]
=
|
<

|
)
|
|
w

(=2,-3) -2 | y=6x(-2) -12 | (-2,-12)

-1 2 [(-1,-2) -l [y=6x(-1) | -6 |(-1,-6)

-1](0,-1) 0 |y=6x0 0 | (0,0)

NN

(1,0) 1 |y=6x1 6 (1,6)

11@,1) 2 |y=6x2 12 [ (2,12)

G | A [ y=x-4 [y ]G

(-7.0) 4 |y=-4-4 8 | (-4.-8)

(=2,5) 2 |y=-2-4 6 [(-2,-6)

0.,7) 0 =)

(
(2,9) 2 -2 (2,-2)

y
(7.,14) 4 |y 0| (4,0

G | ) [x1r==x+1 [y [e»

(=3.0) =2 |y=-5x(-2+1| 11 | (2,11
1

Tl ly=-(1)-3 | 2 [(-1,-2) 1 [y=5x()+1] 6 )

)

(0,-3) 0 |y=-5x0+1 1 (
1,-4)
2

(
y=-5x1+1 -4 | (
y=-5x2+1 -9 [(2,-9)
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21. [Coordinate Geometry]

Skill 21.2 a)

(cont.) skin21.4 aym

-2|-2|-2

0 1 2

62 0)-21)(-2 2)

(3,0), N(-1,4), P(1,2)

MD@&EQJLH%Q)

-2,4), U(-1,5)

Skill 21.3

(x0)|(-22)1.1)(0,0)((1 ~D|(2-2)
Y -

Skill 21.5
Skill 21.6

a)C

skill 21.7  a)

g) (510)1 h) (0!_9)1 I)
m) (2,0), n) (-7,0)

,b)B,c)B,d)C

4 f
3¢(0,3)

a) (2,0), b) (-4,0), ¢) (0,-3), d) (0,4), e) (-4,0), f) (0,4)
(0-8).)) (1.0).K) (0.5).) (0.-2)

b)
Ny
3
2
1

-4 -3 -2-1{10 1 2 3 4%

Pr2sx

N

Y

-4-3-2-1%0 1 2 3 4X
-2¢(0,-2)
-3
-4

K Xl
3
2
1
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Skill 21.8

[Coordinate Geometry] (cont.)
1 2 1
a)—14, b)g, C)—g,d)g .
e) — f) - =
4 4

Skill 21.9

Skill 21.10

Skill 21.11

Skill 21.12

Skill 21.13

Skill 21.14

Skill 21.15

o1 23 4X

7 1
a) (-2,- E) b) (5,5) c)(6, 5
f) (-1,1)
- S —_ 3,1
a)y=-4x+5,b)y= 5x 1,¢c)y= 2x+ 5

d)y:2x-%,e)y:—2x—6,f)y:-%x+3

a) b)
equation |gradient (m)|x-intercept|y-intercept (b)| equation |gradient (m)x-intercepty-intercept (b))
=2v-6 2 | (3,0)] (0~6) | lp=-x+5 -1 |(50)| (0,5
c) d)
equation |gradient (m)|x-i pt (b equation |gradient (m)|x-interceptly-intercept (b,
~hd 3100 | 02| pe2eed 2 (100 (04
e) f)
equation |gradient (m)[x-intercept)y-intercept (b, equation  |gradient (m)|x-intercept)-intercept (b,
vosc+3 5 (—2,0) ©3) | p=2+1 2 [0 1)
1 1 1 3 5
a)-1,b)2,c)2,d) —,e) —,f)-—=g)-=,h) =
)-1.0)2,0)2,d) 7€) 2.0 -2,0) -5 h) 2
_ _ _ _ 114
a)y=-x+7,b)y=2x+13,¢c) y=3x+2,d) y=- gx— 5
e)y=-x+1,f)y=-x-4,9) y= —Zx+— h) y= —%x— 1
a) b)

x | 2|-1]0|1]2 x| 2[-1]o]1]2
y|8]2|0]2]|8 y 1613[2]3]6
(6.)|(-2.8)|€1,2)|(0,0)|(1,2)|(2.8) (6.))|(-2:6)|¢1,3)((0,2)(1,3)(2,6)

©) d)

210 ] 1|2 2 -1 0] 1|2

T 1 T 1

51 -1|-3 Y%l al| 14|16
a) b)
[T ToliToTs) [ls[2f-roli[2]53]
[y1iels 2028 l18] [l ]2 [-1]-2]-1[2]7]

Skill 21.16

Skill 21.17

22.
skill 22.1

Skill 22.2
Skill 22.3

Skill 22.4

Skill 22.5

Skill 22.6

Skill 22.7

Skill 22.8

Skill 22.9

Skill 22.10

a)(2,1)

a) /82, b) V109, ¢) /50, d) /2, €) V40, f) /128

[Units of Measurement / Time] page 249

a)A,b)C,c)C,d)D,e)B,f)A,g)B,h)A,i)C,j) A

milli, b) centi, c) kilo, d) deci, ) micro, f) Giga, g) centi
milli, i) D, j) B, k) C, 1) D

2.9kg, b) 70 cm, ¢) 22.9 cm, d) 55.5 L, ) 119.5 mm
f) 37.8°C

Thursday 2020, f) 17 h 15 min, g) 8 h 48 min

)
e)
h) 5:58 am
a) 63 cm, b) 6450 mm, ¢) 1012 mm, d) 24 m, e) 276 cm
i) A, j) 4, k) 3.1 m, 301 cm, 3001 mm
5900 cm, 590 m, 5.9 km

a)7.5g,b)1g,c)1.3kg, d)80.8 kg, e) = f) 11000000 kg

f)>g) < h)B

==

g) 27200000 mg, h) B, i) 3000 g, j) 0.71 kg
k) 2 kg, 2002 g, 0.02 tonne l) 5.5 kg, 550 g, 55000 mg
a

)0.05 L, b) 15 ML, ¢) 3075 mL, d) 603 L, e) 3000200 L
f) 1032 mL, g) 5.8 L, h) 5, i) >, j) <, k) 182.5 mL
l) 68 L, 680000 mL, 0.0068 ML

a) 4400 mm?2, b) 3000 mm?, ¢) >, d) 3760000 mm?

e)>, f) 1325 km?, g) =, h) 121000 m?2, i) Indonesia

j) 17.8 m2, k) 0.02 m2, 2000 mm?2, 2 cm?

Iy 7000000 mm?, 0.7 m2, 700 cm?

a) 500 L, b) 2300 cm?, ¢) 24000 L, d) 30000 mL, e) 6 L

f) 3500 L, g) 350000 cm?, h) 26 m?, i) 5000 mm?, j) 1 m?3
k) 45 m?, 4500 L, 45000 mL, I) 85 cm?®, 850 mL, 8.5 L
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23. [Perimeter / Area] page 259

Skill 23.1

Skill 23.2

Skill 23.3

Skill 23.4

Skill 23.5

Skill 23.6
Skill 23.7

Skill 23.8
Skill 23.9
Skill 23.10
Skill 23.11

Skill 23.12

a) 92 m, b) 4.7 m, ¢) 42 mm, d) 720 mm, €) 98 m, f) 50 cm
g) 3150 cm, h) 424 cm, i) 3.45 cm, j) 418 mm, k) 80 m

1) 510 cm, m) 240 m, n) 43 mm, o) P=7r,p) P=8s

a) 38.5 mm, b) 26 mm, c) 640 cm, d) 8.6 cm, €) 20 m

f) 34 cm

a)31.4 mm, b) 12.56 m, ¢) 176 cm, d) 47.1 m, e) 7.85 m

f) 12.56 mm

a)406.128 m, b) 14.4 cm, ¢) 55.7 mm, d) 106 m

e)115.12 mm, f) 76 cm, g) P=nr+ 2ror r(n + 2)

h) P = 4nk

a)7.03 m?,b) 169 cm?, ¢) 47.3 mm?, d) 729 m?

€) 93600 m?2, f) 81 m2, g) 80 cm, h) 108 mm

a)45 m?, b) 40 mm?, ¢) 48 mm?2, d) 12 cm?, e) 22, ) 15

a) 350 cm?, b) 77 cm?, ¢) 510 cm?, d) 3 mm?2, e) 11 m?

f) 273 mm?2

a) 137.5 cm?, b) 20 m?2, ¢) 305 cm?, d) 56 mm?, e) 14, f) 12
a) 192 m?2, b) 160 mm?, c) 450 cm?, d) 72 cm?, e) 30, f) 24
a) 237.5 m?, b) 616 cm?, ¢) 267 mm?2, d) 540 cm?

e) 575 cm?, ) 345 m?, g) A=2a®+ abor a(2a+ b)

h) A=2b?+ 3abor b(2b+ 3a)

a)314 mm?2, b) 78.5 m?, ¢) 1386 m2, d) 308 mm?

e) 38.5 cm?, f) 942 m?

a) 283 cm?, b) 420 m?, ¢) 846 cm?, d) 478.5 mm?2

e)75.36 m?,{) 367.38 m2,g) A=nr2-r2orr2 (n- 1)

h)A—r(nr—l)ornr—lrl)A 2r2 ) A= d2+Tdor

21+ na ib na?  mb?
d(1+4),k)A 8 a°, pab, 1) A= o+

24. [Surface Area] page 277

kill 24.1

Skill 24.2
Skill 24.3

Skill 24.4

Skill 24.5

Skill 24.6

Skill 24.7

Skill 24.8
Skill 24.9

a) 1500 cm?2, b) 216 cm?, ¢) 78 m?, d) 352 cm?
e) 210 mm?, f)1420 cm?

a) 68750 cm?, b) 9.5 m?, ¢) 8600 cm?, d) 208 cm?

a) 238 cm?, b) 430 mm?2, ¢) 300 m2, d) 168 m?, e) 49.4 m?
f) 432 mm?2, g) 2800 mm?2, h) 882 cm?

a)996 cm?, b) 120 cm?, ¢) 432 mm?2, d) 14 cm?

e) 192 cm?, f) 480 m?2

a) 85 cm?, b) 33 cm?, ¢) 140000 m?, d) 756 mm?2

€) 9216 m2, f) 1496 m2, g) 36+/3 cm?, h) 144 /3 m?

a) 43680 cm?, b) 263.04 m?2, c) 484 m?, d) 328000 cm?
€) 880 m?2, f) 1620 cm?, g) 780 cm?2, h) 680 cm?

i) 344 cm?,j) 720 m?, k) 51 m2, 1) 205 m?

a) 75.36 cm?, b) 5544 m2, ¢) 61600 mm?2, d) 101.3 cm?
e) 11304 cm?, f) 660 cm?, g) 2024 cm?, h) 628 cm?

a) 150.72 mm?, b) 2119.5 cm?, ¢) 342.46 cm?, d) 2728 m?2
a) TSA=12nd? b) TSA=3nr? c) TSA=7a?

d) TSA =5402, &) TSA = 78nx2, f) TSA = 18np?

25. [Volume] page 293

Skill 25.1
Skill 25.2

Skill 25.3
Skill 25.4

Skill 25.5

Skill 25.6
Skill 25.7

Skill 25.8

25 mm?3, b) 216 mm?, ¢) 0.288 m?, d) 375 cm?®

a) 270 mm?, b) 242 cm?, ¢) 600 m?3, d) 375 mm?, e) 4.5 m?3
f) 2640 mm®, g) 18 m?, h) 1260 cm?, i) 3960 cm?, j) 99 m?

a) 126 cm?, b) 63 m3, ¢) 297 mm?3, d) 360 m?

a) 113.04 cm®, b) 385000 mm?, ¢) 75.36 m®
d) 4186.67 cm®

a) V=610 b) V=240x° c) V=33k% d) V= 457a°>
3

) V=22 ) \/_ 12x3 _ 3nx? or 3x3(4 - )

2)20 cm, b) 1500 mL, ¢) 113.04 mL, d) 1155 L

a) 27 cm?®, b) 9 mm, ¢) 64 mm?, d) 125 cm?, e) 0.5 m, f) 8
g)50 cm, h) 27

a) 539 cm?, b) 4504.5 m?, ¢) 395.64 mm?3, d) 264 cm?®

26. [Pythagoras Trigonometry] page 303

Skill 26.1

Skill 26.2

Skill 26.3
Skill 26.4
Skill 26.5
Skill 26.6
Skill 26.7
Skill 26.8
Skill 26.9

Skill 26.10 a
Skill 26.11 a
Skill 26.12 a

Skill 26.13
Skill 26.14 a

Skill 26.15

a) 26, b)
) 15

21, ¢) 15, d) 40, e) 2.5, f) 0.4, g) 25, h) 40

a)d,b)A&C

c)

fi=d’-e?

=1 -d

e=d+f?

a) 20, b)

d, 5 )
b . X 4yi=z? A:
/ ’
e N Y
d z

8, ¢) 12, d) 15, e) 7, f) 15, g) 26, h) 30, i) 25

a) 150, b) 34, ¢) 50, d) 35

a) 20, b)

10, ¢) 16, d) 40

a) 102 cm, b) 56 mm, ¢) 48 cm, d) 48 m

a)75,b)

26, ¢) 12, d) 30

)
)
)
a)yes, b) no, ¢) 650 m, d) 120 cm, e) 250 cm, f) 2 m
)
)
)

a \/ﬁ m, b) /16200 cm, c) \/E m, d)+/7200 cm, e)\/@ m
f) ¥12800 cm
80, b) V68, ¢) V52, d) /41, e) V72, 1) V45

168 m?, b) 180 cm?, ¢) 72 m?, d) 540 m?

a) b)for133 c)— d)for08

3

a)
a)
)B b)B c)A, d)C, e)C f)A
)
a)

267m b) 800 cm, c)353m d) 100.1 cm, e) 2.05 m
f) 2.35 km

a)%
7

L4

|)5

b)

3 12 4 4 8 5 40 8
gac)ﬁﬂ)g,d)g:e) ﬁ,f)ﬁ,g)g,h)ﬁ

27. [Angles] page 323

Skill 27.1
Skill 27.2

Skill 27.3

Skill 27.4
Skill 27.5
Skill 27.6
Skill 27.7
Skill 27.8
Skill 27.9

a)B,b)B,c)C,d)A,e)B,f)C,g)A, h)C

a)42° b

) 36°, ¢) 44°, d) 30°, &) x°= 55°, y°= 84°

f) x°=24°, y°=156°

a) 26°,
e
a) 90°,
a)40° b
a)55°% b
a)58° b
a)40° b
a) 18°,

a)
)
a)
a)

b) 78°, ¢) x°=69°, y°= 111°, d) x°= 145°, y°=35°

x°=60° y°=30° f) x°=36°, y°=115°

b) 55°, ¢) 63°, d) 84°, €) 30°, f) 54°
160°, ¢) 25°, d) 40°, e) 120°, f) 35°
110°, ¢) 130°, d) 75°, e) 115°, ) 60°
72°, ¢) 55°, d) 65°, €) 36°, f) 39°
40°, ¢) 45°, d) 30°, e) 50°, f) 32°

REJNRE RSN C

b) 28°, ) 70°, d) 52°, e) 75°, f) 50°, g) 75°

h) x°=70°, y°=76° i) 27°, j) 48°
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28. [Geometric Reasoning]

Skill 28.1

Skill 28.2

Skill 28.3

Skill 28.4

Skill 28.5

Skill 28.6

Skill 28.7

Skill 28.8

page 333
o0 Yy s
"B I 00

a) B&C, b) A&C, c) A&B, d) B&C, e) A&C, 1) A&B, g) B&C

h) A&C
a)B,b)D,c)C,d)C

e) kite -’_

g) parallelogram

E

f) square

) rhombus |

a

d)3,e)4
)))

e) cube

g) pentagonal pyramid

, 1,1
\») @' @ Skill 28.9 a) . b)
©)s; d)

) )6,1)8,9)6,h)5

f) triangular pyramid
(or tetrahedron)

h) rectangular prism

1

a)12=7+7-2,b)6=4+4-2,¢c)15=10+7-2
d)12=8+6-2,e)18=12+8-2,f)24=16+10-2
a) hexagonal pyramid, b) triangular prism

c) pentagonal prism, d) ]

Tl |

E

e)<©>é:? f)‘Q%

a

0 1011 12 13 14 15 16 17_18%: ] 101112 13 14 15 16 17 186

e) i f) similar

B A B

101112 13 14 15 16 17_18X:

I C:
3 1011 12 13 14 1516

Skill 28.10 a) SAS, b) AAS, c) RHS, d) SAS, e) RHS, f) SSS
. AB BC AC
Skill 28.11 a) «C = 4G, 4D = £F, ZE = ZH,b) —— GH_ Gl Hl
c) x=18,d) x=12.8,e) x=9,f) x=16
Skill 28.12 a)NQ =QP, NO =0P, Q0 =QO, SSS
) AC =AB, AD =AD, ZADC = ZADB, RHS
)

b
c) DF =FG, EF = FH, «DFE = ZGFH, SAS
d) ST =TU, RT = RT, ZRTS = ZRTU, SAS
Skill 28.13 a)3,b)6,c) x=5 y=3,d)55° e) 13, f) 25°
g)x°=45° y°=35° h) x=6 y=8
Skill 28.14 a) 57 mm (actual length = 56.57 mm
accept 50 mm to 60 mm) \
40 mm
Q
@é‘
b) 51 mm (actual length = 51.48 mm
accept 50 mm to 55 mm) @
>

c)1:60000, d) 1 : 3000
Skill 28.15 a)27 cm, b) 19 cm, c) 24 cm, d) 26 cm
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29. [Statistics] page 349

Skill 29.1  a) Ryder cup - golf, b) 1998, c) 3, d) Falls Creek, e) 1999
f) London, g) Italy & New Zealand, h) 10%, i) 25%
j) Nigeria

Skill 29.2  a) Rutherglen, b) China, c) 70-79, d) 16

skill 29.3 ) 1993, b) 1982-1983, c) 1900, d) C, e) 30 km, f) 5 min
g) 1985 - 1990, h) $26, i) drivers, j) employee

Skill 29.4  a) ltaly, b) B, c) B, d) Dane Swann, e) Northern Territory
f) USA

Skill 29.5 a)4,b) 4, c)3,d)4.5 )12, 3,g) 3, h) 105

Skill 29.6 a)21,b) 2, c) 18, d) 98, e) 4, f) 12, g) mode = 4, range =5
h) mode = 32, range = 6, i) mode = 3.6, range = 2.1
j) mode =19, range = 15

skill 29.7 a)16,b) 6, ¢) 10, d) 2.5, €) 5, ) 10, g) 8, h) 2, i) 16, j) 9.5

Skill 29.8 a)B,b)A,c)B,d)C

Skill 29.9 a)11,b)5,c)5,d) B

Skill 29.10 a) stem | leaves

c) median = 46, range = 65
d) median = 103.5, mode = 102
e) male

f)10,g) 8, h) 9.5

[ IRV NV )

Skill 29.11 a)4,b)8h

FREQUENCY
.
.o
.o
cee
.

ScoRe

ok

17 18 19 20 21 22 23

e)64.5, f) 1
Skill 29.12 a) 5, b) 10, c) median = 17.5, range = 4
d) mean = 3.5, mode = 2, e) median = 2, range = 4
f) mean =1.65, mode =1
Skill 29.13 a) median =30, LQ =25, b) LQ=19, UQ =26
¢) median = 55, UQ = 58, d) median = 93, IQR = 28
Skill 29.14 a)B,b)3,c)A,d)C
Skill 29.15 a)range = 6, median =5 b) range = 9, median =2
c) range = 4, mean = 2.75 d) median = 70, mean =74

Skill 29.16 a) |

b) [T

c) [T

d) [

100 120 140 160

10 11 12

50 60

Skill 29.17 a) median =21, LQ =18.5, b) median=2, LQ =1
¢) median =69, UQ = 71, d) median =10.5, LQ=9
e)IQR=18,f) IQR=8

30. [Probability] page 369

Skill 30.1 a)E,b)C,c)A,d)Fe)C,f)E,g)F h)B
. 1 1 5 3 1 1
Skill 30.2 a) Sor 0.5, b) 13 c) rd 0.625, d) rad 0.375, €) 16 f) 3
2 1 A1 L1 3 4
g) 153, h) Ezor 0.5, |) g 0;0.2, ]) 7, k) 55 or 0.375, I) %
Skill 30.3 a) 20’ b) 5 c) 0.63, d) @ e) 0.52, f) 9
skill 30.4 a) * 1CE CREAMS
3 fruit
topping  strawberry blueberry lemon
oo MPWA  MPWA  MPWA
b) % Umbrellas
straight golf 2-fold  3-fold
M A M A M A M A
1 Cameras
C) g
Types general  outdoor waterproof
SN N
Bposwes 15 27 36 152736 152736
1 .
d) At T-shirts
4 R N
— | —_ I
XS S M L XLXSS M L XL
INC/NC/N NN N /N /NN /N
LyLyLpL L kLl L kL Lk
Skill 30.5 a) % %WN
1st die 1 2 3 4 5 6
70 ) A A N7 AN
2nd die 123456123456123456123456123456123456
b) 1 Start
3 /\
Coin H T
PSP/
Die123456123456
1 Possible Die 1
C) g outcomes 1 2 3 4 5 6
1{(L1)|(1,2)[(1,3)[(1,4)](1,5)|(1,6)
21(21)[(2,2)](2,3)](2,4)](2,5)](2,6)
131G [(3,2)[(3,3)[(3,4)/(3,5)1(3,6)
Aal4(4,1)[4,2)][(4,3)](4,4)](4,5)](4,6)
51(5,1)[(5,2)(5,3)|(5,4)|(5,5)|(5,6)
6((6,1)((6,2)(6,3)(6,4)|(6,5)(6.6)
d) 1 Die 1
7 Possible
4 oucomes 1 [ 2 1 3 | 4] 51 6
1](1,1) (1,4) (1,6)
A4
S Y T
ala[@ D[ A T A (@] A\ _[46)
5 H—
6((6,1) (6,4) (6,6)
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. . 1 1 7 1
30. [Probability] (cont.) skil30.11 ) 5.0)=.0 5 07
e) § coin 1 coin 2 f) l coin 1 coin 2 Skill 30.12 a) ﬁ Women Men Total
2 H/H 2 H/H 176 Yes 245 18014] 425
/ T / T No 335 120 455
Start \T/H Start \T/H Total | 580 300 ||, 880
Start ) ﬂ 5-door | 3-door | Total
/'\ 135 Manual 28 17 45
g) 5 Spinner 1 2 3 Automatic| 37 53 90
AN NAAN NP/ Total | 65 70 | 135
Die 123456 123456 123456
0) 37 Boys | Girls | Total
Start 100 Red hair 6| 9 | 25
%N Blonde hair| 105 | 210| 315
h) 1 Brown hair | 75 85 | 160
4 istdie 1 2 3 4 5 6 Total 196 304 | 500
N AN ZANNPZAN
2nddie 123456123456123456123456123456123456 3 Black | Red | Total
d) 25 Ac 2 |2 4
. 26 ce
I) % toss 1 toss;ﬁ:«) Number 18 | 18| 36
H \T Courtcard| 6 6 12
H H Total 26 [ 26| 52
/
\T\T
Start
ar H/H
T/ T
\T/H
7
J) i child 1 child 2 child 3
G/G
B
\B<g
Start G
6=
B/ B
\B/G
~—B
Skill 30.6 2) 2,b) 2, ) I or0.275,d) S or0.75
. 1 7 4 1
Skill 30.7 a) 5’ b) 0 c) 13 d) )
Skill 30.8 )4, b) 16, c) 25, d) 5, e) 225, f) 350
. 1 3 21 1 9
kill 30. .21 —,0) — — —, 0 =
Skill 30.9  2)0.216,b) . ¢) 15, ) 755 @ a3 N 55
. 3 Ist book 2nd book 1 president  vice
> R - president
SiI3010 25, | T g by T e e
2 A2 6
sl DCAC I N e
E\C A }G/{B»GB
I-c—ce YRS
0 ;T;' e e d) 0.34 st 2nd e
Lol e LR
sl oW —-BW s’ 02-F —RF
K W/?{B —wB 0.4 %&R —FR
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