
M
A

THEM
A

TIC
S  IN

  EN
G

LISH – G
rade 8  Book 1

1    2    3    4
                        Published by the Department of Basic Education

222 Struben Street 
Pretoria
South Africa 

©  Department of Basic Education 
Fifth edition 2015

Author team: Blom, L., Lotter, D., Aitchison J.J.W.

The Department of Basic Education has made every effort to trace 
copyright holders but if any have been inadvertently overlooked, the 
Department will be pleased to make the necessary arrangements at the 
first opportunity.

Name:                                           Class:

These workbooks have been developed for the children of South 
Africa under the leadership of the Minister of Basic Education, 
Mrs Angie Motshekga, and the Deputy Minister of Basic Education, 
Mr Enver Surty. 

The Rainbow Workbooks form part of the Department of 
Basic Education’s range of interventions aimed at improving the 
performance of South African learners. As one of the priorities 
of the Government’s Plan of Action, this project has been made 
possible by the generous funding of the National Treasury. This has 
enabled the Department to make these workbooks, in all the official 
languages, available at no cost.

We hope that teachers will find these workbooks useful in their 
everyday teaching and in ensuring that their learners cover the 
curriculum. We have taken care to guide the teacher through each 
of the activities by the inclusion of icons that indicate what it is 
that the learner should do. 

We sincerely hope that children will enjoy working through the book 
as they grow and learn, and that you, the teacher, will share their 
pleasure.

We wish you and your learners every success in using these 
workbooks.

Mrs Angie Motshekga, 
Minister of Basic 
Education

Mr Enver Surty, 
Deputy Minister 
of Basic Education

Grade

MA
TH

EM
AT

IC
S 

IN
 E

NG
LI

SH

  

IS
B

N
 978-1-4315-0222-6

MATHEMATICS IN ENGLISH
GRADE 8 – BOOK 1 

TERMS 1 & 2
ISBN 978-1-4315-0222-6   

8th Edition  THIS BOOK MAY NOT BE SOLD.

8

5

 

9 7 8 1 4 3 1 5 0 2 2 2 6

ISBN  978-1-4315-0222-6

Revised and 
Revised and 
Revised and 
Revised and 

CAPS aligned
CAPS aligned
CAPS aligned
CAPS aligned
CAPS aligned

Eighth edition 2018



Contents
No. Title Pg.
R1 Doing calculations ii
R2 Multiples and factors iv
R3a Exponents vi
R3b Exponents continued viii
R4 Integers x
R5a Common fractions xii
R5b Common fractions continued xiv
R6a Percentages and decimal fractions xvi
R6b Percentages and decimal fractions continued xviii
R7 Input and output xx
R8a Algebraic expressions and equations xxii
R8b Algebraic expressions and equations continued xxiv
R9 Graphs xxvi
R10 Financial mathematics xxviii
R11a Geometric figures xxx
R11b Geometric figures continued xxxii
R12 Transformations xxxiv
R13 Geometry xxxvi
R14 Perimeter and area xxxviii
R15a Volume and surface area xi
R15b Volume and surface area continued xlii
R16a Data xliv
R16b Data continued xlvi
1 Natural numbers, whole numbers and integers 2
2a Commutative, associative and distributive properties 4
2b Commutative, associative and distributive properties 

continued
6

3 Factors, prime factors and factorising 8
4 Multiples and the lowest common multiple 10
5 Highest common factor and lowest common multiple of 

three-digit numbers
12

6 Finances – profit, loss and discount 14
7 Finances – Budget 16
8 Finances – loans and interest 18
9 Finances – Hire Purchase 20
10 Finances – exchange rates 22
11 Sequences that involve integers 24
12 Calculations with multiple operations 26
13 Properties of numbers and integers 28
14 Square numbers, cube numbers and more exponents 30
15 Square numbers and square roots 32
16 Representing square roots 34
17 Cube numbers and roots 36
18 Representing cube roots 38
19 Scientific notation 40
20 Laws of exponents: xm xn = xmn 42
21 Law of exponents: xm  ÷ xn =  xm − n 44
22 More laws of exponents: (xm)n = xmn 46
23 Law of exponents:  (x°) = 1 48
24 Calculations with exponents 50

No. Title Pg.
25 Calculations with multiple operations (square and 

cube numbers, square and cube roots)
52

26 More calculating with exponents 54
27a Numeric patterns 56
27b Numeric patterns continued 58
28 Input and output values 60
29a Algebraic vocabulary 62
29b Algebraic vocabulary continued 64
30 Like terms: whole numbers 66
31 Like terms: integers 68
32 Writing number sentences 70
33 Set up algebraic equations 72
34 Additive inverse and reciprocal 74
35 Balance an equation 76
36a Substitution 78
36b Substitution continued 80
37 Algebraic equations 82
38 Solving problems 84
39 Divide monomials, binomials and trinomials by integers 

or monomials
86

40 Simplify algebraic expressions 88
41 Calculate the square numbers, cube numbers and 

square roots of single algebraic terms
90

42 Multiple operations: rational numbers 92
43 Multiple operations 94
44 Division operations 96
45a Constructing geometric figures 98
45b Constructing geometric figures continued 100
46 Construction with a protractor 102
47 Parallel and perpendicular lines 104
48a Construct angles and a triangle 106
48b Construct angles and a triangle continued 108
49 The sum of the interior angles of any triangle equals 

180°
110

50a Constructing quadrilaterals 112
50b Constructing quadrilaterals continued 114
51 Constructing polygons 116
52 Polygons 118
53 More about Polygons 120
54 Similar Triangles 122
55a Congruent triangles 124
55b Congruent triangles continued 126
56 Similar triangles problems 128
57 Quadrilaterals, triangles & angles 130
58 Triangles and quadrilaterals 132
59 Diagonals 134
60a Quadrilaterals, angles and diagrams 136
60b Quadrilaterals, angles and diagrams continued 138
61 Parallel and perpendicular lines 140
62 Pairs of angles 142
63 Problems 144
64 Geometric figures puzzle fun 146



Grade 8
MM a t

h e m a tt i cc s

EN
G

LI
SH

Name: 

Worksheets:1 to 64

1 

2 

3 

Revision worksheets:R1 to R16
Key concepts from Grade 7

Worksheets:65 to 144

Book 1

Book 2



9 1

Sign:

Date:

3. Fill up the hundreds.

4.  Calculate the following:

Example: 486 

Example:
Calculate 2 486 + 48

2 486 + 48 
= (2 486 + 14) – 14 + 48 
= 2 500 + (48 – 14) 
= 2 500 + 34 
= 2 534

a. 368     b.  371    c.  684

     
d. 519     e.  225    f.  568

    
g. 274     h.  479    i.  383

    

a. 3 526 + 97 = b. 6 537 + 84 =  c. 4 833 + 95 = 

d. 1 789 + 39 =  e. 2 786 + 56 =  f. 8 976 + 41 = 

g. 4 324 + 98 =  h. 8 159 + 62 =  i. 6 847 + 73 = 

The concert

7 894 people came to see a concert. There were 68 security guards. How many people were in the 
stadium?

486 + 14 = 500

9 0

31 Adding by filling the tens

Which sum is easier to add? Why? In one minute, how many combinations 
can you fi nd that add up to 50?

1. Fill up the tens.

2. Fill up the tens.
Example:

a.  3 +  =    b. 5 +  =   c. 2 +  =  

d.  6 +  =    e. 1 +  =   f.  7 +  =  

g.  8 +  =   h. 9 +  =   i.  4 +  =   

a. 32 +  =     b. 46 +  =     c. 54 +  =  

d. 72 +  =     e. 78 +  =     f.  68 +  =  

g. 15 +  =     h. 94 +  =      i.  83 +  =   

8 + 7 =  or 10 + 5 = 

10 + 4 =   or 7 + 7 = 

9 + 2 =  or 10 + 1 = 

10 + 2 =   or 7 + 5 = 

37 + 3

8 + 2

25 + 5= 40

= 10

= 30

14 + 6

9 + 1

68 + 2= 20

= 10

= 70

79 + 1

4 + 6

43 + 7= 80

= 10

= 50

56 + 4

7 + 3

84 + 6= 60

= 10

= 90

92 + 8

0 + 10

36 + 4

3 + 7 = 10

2 + 8 = 10

5 + 5 = 10

1 + 9 = 10

6 + 4 = 10

= 100

= 10

= 40

Are there more combinations that 
will add up to ten?
________________________________
________________________________
________________________________
________________________________
________________________________

Find another fi ve combinations 
that will add up to 100.
________________________________
________________________________
________________________________
________________________________
________________________________
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Revision

To solve problems we need to know that we can use different words for addition, 
subtraction, multiplication and division. Think of some of them.

R1 Doing calculations

1ote that the fi rst 
�� ZorNsheets are 
revision activities�

+ – ÷×

1.  Calculate.
a� 27 835

+ 32 132
b� c� 45 371

+ 12 625
51 832

+ 32 749

2. Calculate.
a� 457 834

–  325 613
b� c� 788 569

–  123 479
384 789

–  325 894

3.  Calculate.
a� 14 815

×         38
b� c�     29 783

×         24
    38 765
×         36

4.  Calculate:
a� 22  36842 b� c� 63  96431 45  76593

:hat is arithmetic?

Arithmetic is the oOdest 
and most basic Sart oI 
mathematics�

,t deaOs Zith the 
SroSerties oI nXmbers 
and the handOinJ oI 
nXmbers and TXantit\�

,t is Xsed b\ aOmost 
ever\one Ior both simSOe 
and comSOe[ tasNs� Irom 
simSOe ever\da\ coXntinJ 
tasNs to comSOicated 
bXsiness and scientifi c 
caOcXOations�

,n common XsaJe� 
arithmetic reIers to 
the basic rXOes Ior the 
oSerations oI addition� 
sXbtraction� mXOtiSOication 
and division Zith smaOOer 
vaOXes oI nXmbers�

Commutative:
0eans that \oX can chanJe or sZaS 
the order in Zhich \oX add or mXOtiSO\ 
nXmbers and stiOO Jet the same ansZer�

5.  Give an example of each of these properties of number.

Associative:
0eans that Zhen addinJ or 
mXOtiSO\inJ it doesn·t matter hoZ \oX 
JroXS the nXmbers \oX are addinJ�

Te
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Problem solving

(ither chanJe the TXestion into a nXmber sentence or soOve it�  

What should 
I add to 

a number so that
 the 

answer will be the 

same as the nu
mber?

What should I multiply a number by so that the answer will be the same as the number?

If a x (b + c) = (
a x b)

+ (a x c), an
d a = –3, 

b = –5 and c 
= –2,  

substitut
e and so

lve the 

equation
.

6.  Use the commutative property to make the equation equal.

Example: 4 + 6 =
  4 + 6 = 6 + 4
      10 = 10

7.  Use the commutative property to make the equation equal.

Example: a + b =
  a + b = b + a

8.  Use the commutative property to make the equation equal.

Example: 2 × 3 =
  2 × 3 = 3 × 2
        6 = 6

9.  Use the commutative property to make the equation equal.

Example: a × b =
  a × b = b × a
      ab = ba

10.   Use zero as the identity of addition, or one as the identity of multiplication to 
simplify the following:

a�  � � �  b�  � � �  

a�  c + d = b�  f + g =

a�  � × 5 = b�  � × 9 =

a�  x × c = b�  m × n = 

b�  b × __ = b c�  e + 0 =a�  a ×1 =

Doing calculations
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What did we learn before?

R2 Multiples and factors

$ 0XOtiSOe is a nXmber made b\ 
mXOtiSO\inJ toJether a nXmber 
and an inteJer� e�J� � × �   ��� 6o 
�� is a mXOtiSOe oI �� 7he mXOtiSOes 
oI �  are� �� �� �� ��� ��� «

$ Factor is a nXmber Zhich divides e[actO\ 
into another nXmber� e�J� � and � are Iactors 
oI ��� $OO the Iactors �aOO the nXmbers that can 
divide e[actO\ into� �� are �� �� �� �� �� ���

/&0 stands Ior 
OoZest common 
mXOtiSOe

+&F stands 
Ior hiJhest 
common Iactor

��  :hat aUH thH fi UVt 5 PuOtLpOHV oI� Example:  0XOtiSOes oI ��  �� �� �� ��� ��

a�  � BBBBBBBBBBBBBBBBBBBB b�  �� BBBBBBBBBBBBBBBBBBB c�  � BBBBBBBBBBBBBBBBBBBB

d�  �� BBBBBBBBBBBBBBBBBBB e�  �� BBBBBBBBBBBBBBBBBBB I�  �� BBBBBBBBBBBBBBBBBBB

��  :ULtH doZn thH fi UVt �� PuOtLpOHV and cLUcOH aOO thH coPPon PuOtLpOHV oI Hach oI thH
following pairs of numbers, and also identify the lowest common multiple (LCM).

Example: 0XOtiSOes oI �� ^�� �� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��`
  0XOtiSOes oI �� ^�� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��`
  7he OoZest common mXOtiSOe is ���

a� 0XOtiSOes oI �� ^BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB`

 0XOtiSOes oI �� ^BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB`

 /&0� BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB

d� 0XOtiSOes oI ��� ^BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB`

 0XOtiSOes oI ��� ^BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB`

 /&0� BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB

b� 0XOtiSOes oI �� ^BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB`

 0XOtiSOes oI �� ^BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB`

 /&0� BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB

c� 0XOtiSOes oI �� ^BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB`

 0XOtiSOes oI ��� ^BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB`

 /&0� BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB

3.  What are the factors of: Example:  Factors oI ���  �� �� �� �� � and ��

a� �� BBBBBBBBBBBBBBBBBBBB b� �� BBBBBBBBBBBBBBBBBBB c� �� BBBBBBBBBBBBBBBBBBBB

d� �� BBBBBBBBBBBBBBBBBBBB e� �� BBBBBBBBBBBBBBBBBBB I� �� BBBBBBBBBBBBBBBBBBBB

Te
rm

 1
1ote that the fi rst 
�� ZorNsheets 
ZiOO be revision 
activities�activities�



v

Sign:

Date:

Revision

Problem solving

*ive aOO the Srime nXmbers Irom � to ����

4.   What are the common factors and the highest common factor (HCF) 
for these pairs of numbers?

Example: Factors oI �� are  �� �� �� �� �� ��
  Factors oI �� are �� �� �� �� ����
  &ommon Iractions� �� �� �� �   +&F   �

a� Factors oI �� ^BBBBBBBBBBBBBBBBBBBBBBB`

 Factors oI �� ^BBBBBBBBBBBBBBBBBBBBBBB`

 +&F� BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB

c� Factors oI �� ^BBBBBBBBBBBBBBBBBBBBBBB`

 Factors oI ��� ^BBBBBBBBBBBBBBBBBBBBBB`

 +&F� BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB

e� Factors oI ��� ^BBBBBBBBBBBBBBBBBBBBBBB`

 Factors oI �� ^BBBBBBBBBBBBBBBBBBBBBBB`

 +&F� BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB

b� Factors oI ��� ^BBBBBBBBBBBBBBBBBBBBBB`

 Factors oI ��� ^BBBBBBBBBBBBBBBBBBBBB`

 +&F� BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB

d� Factors oI ��� ^BBBBBBBBBBBBBBBBBBBBB`

 Factors oI ��� ^BBBBBBBBBBBBBBBBBBBBB`

 +&F� BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB

I� Factors oI �� ^BBBBBBBBBBBBBBBBBBBBBB`

 Factors oI �� ^BBBBBBBBBBBBBBBBBBBBBB`

 +&F� BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB

5.  Explain the following in your own words:

6.  How to use multiples and factors in mathematics is a very important skill. Here are 
some statements. Explain each statement and give examples of your own.

a� 0XOtiSOes BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB

b� Factors BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB

,t is XseIXO to breaN 
OarJe nXmbers into 
smaOOer ones Zhen 
\oX are asNed to 
simSOiI\ a Iraction�

6ometimes , Zant to 
checN iI m\ caOcXOator 
resXOts maNe sense�  , 
then Xse Iactors and 
mXOtiSOes to redXce 
the nXmbers to their 
simSOest Iorm and Jet 
an aSSro[imate 
ansZer�

Multiples and factors
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R3a Exponents

What square number and root does the diagram represent? 

3 × �   �� so the sTXare root oI � is �� :e Zrite           � ¥ � 7he conceSts oI 
the sTXare root 
and the cXbe root 
are the SrereTXisite 
Ior man\ other 
mathematicaO 
conceSts�  &an \oX 
thinN oI a IeZ"

,n this activit\ Ze 
revise aOO the basic 
conceSts \oX need 
to NnoZ in *rade ��  

<oX can comSOete 
this activit\ at home�

What is a cube root? Which diagram represents this?

3 × 3 × �   ��� so the cXbe root oI �� is �� :e Zrite 3       = 3

1.  Write the following in exponential form:

a�  � × 2 =    b�  � × 7 = Example:  13 × 13 = 13²

2. Write the following as multiplication sentences:

a�  ��ì       b�  �ì   Example:  15² = 15 × 15

3. Identify in            the following: a. the base number  b. the exponent

4.  Write the following in exponential form:

5. Expand the expression as shown in the example. 

6. Calculate the answers.

a�  � × 3 × �   BBBBBBBBBB b�  � × 2 × 2 = __________

a�  �í    b�  �í   

a�  �ì � ��ì    b�  �ì ² �ì  
  

Example:  6 × 6 × �   �í

Example:  �í   � × 6 × 6

Example:  5² + 3² = 25 + 9 = 34

3²

Te
rm
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7. Calculate the answers.

13.  Calculate the following as fast as you can:

8.  Calculate the cube root.

Example:    í ��
    í � × 3 × 3
  = 3

9.  Calculate.

10.  Calculate.

11. Calculate.

12. Calculate.

a�  �í ² �ì   b�  �ì � �í  
 

a�  �� × 10 = _______________

b�  �� × 10 × 10 × 10 × 10 = _______________

Example:  5² + 33 = 25 + 27 = 52

Example:  10 × 10 × 10 × 10 = 10 000

¥ 
a�   í �       b�   í ��       ¥ ¥

¥

Example:   16  +   25
  = 4 + 5
  = 9

Example:  ³ �� � í ��
  = 4 – 3
  = 1

Example:  ³ 125 +  16
  = 5 + 4
  = 9

Example:  ³ 27 + 32 –   25
  = 3 + 9 – 5
  = 7

¥ 

¥ 

¥ 

¥ 

¥ 

¥ 

¥ 

¥ 

¥ 

¥ 

¥ 

¥ 

¥ 

¥ ¥ ¥ ¥ 

¥ 

¥ 

¥ 

a�    � �   ��   b�   ��� �   ��  
 

a�   í ��� �  í ��   b�  í �� ²  í �  
 

a�   �� �  í �   b�    �� ²  í ��  
 

a�  í ��� � �ì ²   ��   b�  �ì ² í �� �  �  
 

¥ ¥ ¥ ¥ 

continued ☛

a�  � × 3 × �   BBBBBBBBBB b�  � × 2 × 2 = __________

= =
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R3b Exponents  continued

Expression Exponential 
format Answer

a�  �� × 10 10² 100

b�  �� × 10 × 10 × 10 × 10 × 10

14.  Complete the table.

You can 
check your 

answers using 
a VcLHntLfi c 
calculator.

15. Calculate.

Example: 104 � ��í
  = 10 000 + 1 000
  = 11 000

a�  ��3 + 102    b�  ��4 + 106 =
  

16. Calculate.

Example: � � ��í
  = 4 + 1 000
  = 1 004

a�  � � ��4    b�  ��5 × 9 =
  

17. Calculate.

Example: 2 × 104 + 3 × 105

  = 2 × 10 000 + 3 × 100 000
    �� × �� ���� � �� × ��� ����
  = 20 000 + 300 000
  = 320 000

a�  � × 103 + 4 × 104          b�  � × 104 + 3 × 102 =
        

18. Calculate.

Example: 2 × 104 + 3 × 103 + 4 × 105

  = 2 × 10 000 + 3 × 1 000 + 4 × 100 000
    �� × �� ���� � �� × � ���� � �� × ��� ����
  = 20 000 + 3 000 + 400 000
  = 423 000

a�  � × 102 + 8 × 105 + 3 × 106 =

19. Calculate.

a�  �ì � ��ì    b�  �ì � ��ì  
  

Example:  22 + 23 = 4 + 8 = 12

Te
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20. Calculate.

a�  �ì � �3 + 32 =Example:  22 + 33 + 42 = 4 + 27 + 16 = 47

21. How fast can you calculate the following?

a�  �ì   BBBBBBBBBBBBBBB  b�  �2 _______________

22. Calculate.

Example: ��� ² ��3

    ���3

  = 27

a�  �� ² ��3 =  b�  �� � ��2 = 

23.  Expand the expression as shown in the example. Check your answer with a 
calculator.  

Example: 184

  = 18 × 18 × 18 × 18
  = 104 976

a�  ��3  b�  ��2

  

a�  x5  b�  �7

  

24. Expand the expression as shown in the example.

Example: m4

  = m × m × m × m

Problem solving

Add the smallest 

square num
ber and 

the largest
 cube 

number that is
 

smaller than 1
00.

Write down all the 
two–digit square 
numbers.
Write down all the 
three–digit cube 
numbers.

Write one billion 

in exponential 
notation.
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R4 Integers
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What is an integer?
,nteJers are the set oI Sositive and neJative natXraO nXmbers �incOXdinJ ]ero�� 
$ nXmber Oine can be Xsed to reSresent the set oI inteJers�

Positive integers
:hoOe nXmbers Jreater than ]ero are caOOed Sositive inteJers� 7hese nXmbers are 
to the riJht oI ]ero on the nXmber Oine�
Negative integers
:hoOe nXmbers Oess than ]ero are caOOed neJative inteJers� 7hese nXmbers are to 
the OeIt oI ]ero on the nXmber Oine�
Zero
7he inteJer ]ero is neXtraO� ,t is neither Sositive nor neJative�
The sign
7he siJn oI an inteJer is either Sositive ��� or neJative �²�� e[ceSt Ior ]ero� Zhich 
has no siJn� 7Zo inteJers are oSSosites iI the\ are each the same distance aZa\ 
Irom ]ero� bXt on oSSosite sides oI the nXmber Oine� 2ne ZiOO have a Sositive siJn� 
the other a neJative siJn� ,n the nXmber Oine beOoZ� �� and ²� are circOed as 
oSSosites�

–5 –4 –3 –2 –1 0 1 2 3 4 5

1.  Complete the number lines.

2.  Write an integer to represent each description. 

3.  Put the integers in order from smallest to greatest.

a�                         b�  

a�  � Xnits to the riJht oI ²� on a nXmber Oine�  BBBBBBBBBBBBBBB
b�  �� to the riJht oI �above� ]ero�  BBBBBBBBBBBBBBB
c�  �� Xnits to the riJht oI ²� on a nXmber Oine�  BBBBBBBBBBBBBBB
d�  7he oSSosite oI ²����  BBBBBBBBBBBBBBB
e�  �� to the OeIt oI �beOoZ� ]ero�  BBBBBBBBBBBBBBB

a�  ²��� ��� ²��� ²��� ��  BBBBBBBBBBBBBBBBBBBBBBBBBBBBB
b�  ��� ²��� ��� ²��� ²��� ��� ��� ²��� ²��� ²��� ��  BBBBBBBBBBBBBBBBBBBBBBBBBBBBBB

a�  ²� � �    BBBBBBB
b�  �� ² ��    BBBBBBB

–5 –4 –3 –2 –1 0 1 2 3 4 5

4. Calculate the following:  Use the number line to guide you.

Example:  –4 + 2 = –2

–5 –4 –3 –2 –1 0 1 2 3 4 5

–1 0 1 –3 0 3
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5.  Calculate the following:

a�  ²� � � ² �   BBBBBBBBBB b�  � ² �� � �   BBBBBBBBBB

Example:  –2 + 3 – 5 = –4
–5 –4 –3 –2 –1 0 1 2 3 4 5

6.  Complete the following:

a�  Find ²� � �²��          b�  Find � � �²���     
 

7.  Write a sum for:
a�                    b�  

         7

8.  Calculate the following:

a�  � � �²��       b�  � � �²��       c�  ²� � �²��    

9.  Calculate the following:

10.  Calculate the following:

Example: �� � �²���
  = 11 – 23
  = –12

a�  �� � �²���   b�  � � �²���   c�  ²��  � �²���  
  

11.  Calculate the following:

Example: ²�� ² �²���
  = –14 + 20
  = 6

a�  ²�� ² ��   b�  �� ² �²���   c�  �� ² �²���  
  

12.  Solve the following:
a�  BBBBB � ��   ²�� b�  BBBBB � ��   �� c�  BBBBB � ��   ��

  

a�  � ² �²��       b�  � ² �²��       c�  � ² �²��    

Problem solving

7emSeratXre is a nice Za\ to e[SOain Sositive and neJative inteJers�  ([SOain inteJers XsinJ the conceSt 
oI temSeratXre to \oXr IamiO\�

Integers

–7 –6 –5 –4 –3 –2 –1 0 1 2 –3 –2 –1 0 1 2 3 4 5 6
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R5a Common fractions

/ooN at thHVH H[aPpOHV and JLYH fi YH PoUH H[aPpOHV oI Hach�

Proper fraction Improper fraction Mixed number

Improper fraction to mixed number Mixed number to improper fraction

3
4

8
3

1
21

8
3

2
32= = 5

4
1
41

1.  What other fraction equals:  Draw a diagram to show it.

Example:  1
3  = 2

6

a�  1
2  =   b�  1

7  =  

  =  

2.  Write the next or previous equivalent fraction for:

Example:  1
3  = 2

6

a�    = 2
5

 

b�    = 8
10

1
3

1
6

1
9

1
12

3.  Write down three equivalent fractions for:  Make a drawing.

Example:  11
3 = 12

6 = 13
9 = 1 4

12

a�  �1
2  

b�  �2
5  

:hat haSSened to 
the denominators and 
nXmerators"  $OZa\s start 
Zith the Jiven nXmber�

 1 +  = 12
6

 1 +  = 13
9

 1 +   = 1 4
12

× 2

× 2

× 3

× 3

× 4

× 4

Te
rm

 1

1
3

1
3

[

[

[

[

[

[1
3
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4.  What is the highest common factor?

Example:

Highest common factor (HCF)

Factors oI �   ^�� �� �`

Factors oI �   ^�� �� �� �`

HCF = 2

6o � is the biJJest nXmber that can 
divide into � and ��

a� Factors oI �� 
 Factors oI ��

b� Factors oI �� 
 Factors oI ���

5.  Write in the simplest form.

Example:    12
16

  = 12
16  ÷  44

  = 3
4

a� 6
18

 

b� 5
25

 

+&F�
Factors oI ��� ^�� �� �� �� �� ��`
Factors oI ��� ^�� �� �� �� ��`

6.  Add the two fractions, write the total as a mixed number and simplify if necessary.

Example:    1
3   +  43

  = 5
3

  = 12
3

a�  2
5

 + 4
5

 b�  5
9

 + 6
9

 
:hen Ze add 
Iractions the 

denominators 
shoXOd be the 

same�

7.  Calculate and simplify if necessary.

Example:    1
2

× 2
× 2  +  14

  = 2
4   +  14

  = 
3
4

a�  1
4  + 1

2  =  b�  1
5  + 1

10 = 
 

1
4

5emember� 
Zhen Ze add 
Iractions the 

denominators 
shoXOd be the 

same�

7o do that Ze can fi nd the /&0 
O/oZest common mXOtiSOe�

« or in this case the denominators 
are mXOtiSOes oI each other�

0XOtiSOes oI �   ^��  ��  �� �� «`
0XOtiSOes oI �   ^ ��  �� ��� ��� «`

� is a mXOtiSOe oI ��  See on the left how we do this.

continued ☛

Common fractions
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R5b Common fractions continued

8.  Add the two fractions. Then multiply the two fractions.

Example: 1
2 � 13 Addition Multiplication

    1
2   +  13  1

2   ×  13
    LCM = 6

    3
6   +  26  = 1

6

    = 
5
6

a�  1
2

� 1
12 =  b�  1

2  , 1
11 = 

, see that Zhen , mXOtiSO\ 
Iractions the ansZer Jets 
smaOOer� bXt Zhen , mXOtiSO\ 
Sositive inteJers the 
nXmber Jets biJJer�

7hat is trXe� ,I \oX taNe tZo si[ SacNs oI 
MXice� \oX Jet �� MXices� %Xt  iI \oX taNe
haOI �    � oI a si[ SacN �   � \oX Jet � 
MXices�

9.  Calculate.

Example: 1
2   ×  13   ×  14

  = 1
24

a�  1
3  × 1

5  × 1
2    b�  1

2  × 1
5  × 1

9  =
 

10.  Calculate and simplify.

Example 1: 6
7   ×  57

  = 30
49

a�  7
8  × 2

4  =  Example 2: 6
7   ×  56

  = 30
42 �

  = 5
7

11.  Write down different sums that will give you these answers. Give them all.  State 
what fractions you are multiplying by each other.

Example: ____  ×  ____  =  12
18

    33  ×  46  =  12
18    2

6  ×  63  =  12
18

a�  BBBB  ×  ____  = 2
4    b�  BBBB  ×  ____ =  

8
4   

12
18

    

$ ZhoOe 
nXmber × 
a SroSer 
Iraction�

$ SroSer 
Iraction × 
imSroSer 
Iraction�

    33  3
3  = 1

8.  Add the two fractions. Then multiply the two fractions.

Te
rm

 1

1
2

6
1

6
6
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12.  Calculate and simplify

Example: 8  ×  14

  = 8
1   ×  14

  = 
8
4

  = 2

a�  � × 3
5      b�  � × 5

6  = 
  

= 
8
4

= 
8
4  � 

4
4

= 2

13.  What whole number and fraction will give you the following answer?

Example: ____  ×  ____  =  2
3

  2
1  ×  13

  = 2  ×  1
3

a�  BBBB  ×  ____  = 7
21

14.  Simplify the following:

Example:    15
20

  = 15
20  ÷ 5

5

  = 
3
4

a�  4
12   b�  8

16  

15.  Multiply and simplify the answer if possible.

Example:    1
3   ×  34

     3
12  =  3

12  ÷ 3
3

  = 
1
4

a�  1
2  × 4

8  =   b�  1
2  × 2

7  =  
 

Problem solving

Name fi ve fractions
 

that are between 

one fi fth and f
our 

fi fths.
What i

s 
1
8
 + 

3
8
 in

its si
mplest

 form
?

Can two unit 
(unitary) 
fractions added 

together or 
multiplied 
together give you

 

a unit fraction as
 

an answer? If the answer is
42
72 , what are two 
fractions that have
been multiplied?

its si
mplest

 form
?

If ___ (whole 

number) x ___ 

(fraction) = 
24
36
,

how many possible 

solutions are t
here 

for this sum?

a unit fraction as
 

an answer? Multiply any two improper fractions and simplify your answer if necessary.

its si
mplest

 form
?

Can two unit 
(unitary) 
fractions added 

number) x ___ 

What is 3
9  x 3

4  in
its simplest form?

Common fractions continued
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:e fi rst need to NnoZ b\ hoZ mXch did the bXs ticNet Srice 
increase� ,t Zas increased b\ 5�� becaXse 5�� minXs 5�� is 
5���

R6a Percentages and decimal fractions
Te

rm
 1

Look at the following.  What does it mean?

Where in everyday life do 
we use:

� 'ecimaO Iractions"
� 3ercentaJes"

47
100    ����   ���

1.  Write each of the following percentages as a fraction and as a decimal fraction.

2.  Calculate.

Example: ���  or  
18
100  or  ����

 

Example:  ��� oI 5��

  =  
40
100  ×  

R40
 1 

  =  R1600
100

  = R16

a�  ���   b�  ���  

a�  ��� oI 5��  b�  ��� oI 5��
 

3.  Calculate.

Example:

60
100  ×  

R300
  1

=  
3
5   ×  

R300
  1

=  R900
5

= R180

a�  ��� oI 5����

b�  ��� oI 5��

, can Zrite ��� as 60
100 �

60
100  simSOifi ed is 6

10 = 3
5 �

<oX ma\ Xse a 
caOcXOator�



xvii

Sign:

Date:

Revision

4.  Calculate the percentage increase.

Example:
Calculate the percentage increase if the price of a bus 
ticket of R60 is increased to R84.
24
60   ×  

100
 1

= 
240
 60

=  40

Therefore an 
increase of 40%

a.  R80 to R96

Price increase: _______

:e fi rst need to NnoZ b\ hoZ mXch did the bXs ticNet 
Srice increase� ,t Zas increased b\ 5�� becaXse 5�� 
minXs 5�� is 5���

7hen to ZorN oXt the 
percentage increase 
Ze need to mXOtiSO\ 
24
60

 b\ ����

7hen to ZorN oXt the
percentage increase 
Ze need to mXOtiSO\ 

7he amoXnt oI the Srice 
increase is R24 and the 
oriJinaO Srice Zas 5��� 6o the 
fraction the price increase 
Zas oI the oriJinaO Srice is 24

60
.

a.  R50 of R46

Price decrease: _______

5.  Calculate the percentage decrease.

Example:
Calculate the percentage decrease if the price of petrol goes 
doZn Irom �� cents a Oitre to �� cents� $moXnt decreased is      
2 cents.

2
20  × 

100
 1

= 200
20

= 10

Therefore a 
decrease of 10%

:e fi rst need to 
sa\ hoZ mXch 
Zas the bXs SetroO 
decreased b\�

7hen to ZorN oXt 
the percentage 
increased Ze need 
to mXOtiSO\ 2

20  b\ ��� 
(percentage).

The price is 
decreased b\ 2

20 .

,t Zas decreased 
b\ �c becaXse 
18c + 2c gives 
\oX ��c�

What is the 
difference 
betZeen � Xnits 
and 5 hundredths?

6.  Write the following in expanded notation:

a.  3,983  __________ b.  8,478 __________
Example: 6,745
  = 6 + 0,7 + 0,04 + 0,005

continued ☛

7.  Write the following in words:

a.  9,764  ________________________________________________________________________

b.  7,372  ________________________________________________________________________

Example: 5,854
  = 5 units + 8 tenths + 5 hundredths + 4 thousandths

8.  Write down the value of the underlined digit.

a.  8,378  __________ b.  4,32 __________
Example: 9,694
  = 0,09 or 9 hundredths

9.  Write there as decimal fractions:

a.  6
10   b. 7

10  Example: 40
100

  = 0,4

Percentages and decimal fractions
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R6b Percentages and decimal fractions
continued

10.  Write as decimal fractions.

a�  45
100   b�  76

100  Example: 73
100

    ����

11. Write as decimal fractions.

a�  36
10   b�  6 705

100   Example: 85
10

    ���

12. Write as common fractions.

a�  ���   b�  �����  Example: ���

  
43
10

13. Write the following as decimal fractions.

a�  1
5    b� 1

4   Example: 2
5

= 4
10

  ���

  1
25

= 4
100

  ����

14.  Round off to the nearest unit.

Example: ���

  § �

7he Zav\ eTXaO 
siJn § means it 

is aSSor[imateO\ 
eTXaO to�

6 7

a�  ���    BBBBBBBBBB

b�  ����  BBBBBBBBBB

15.  Round off to the nearest tenth.

Example: ���45

  § ��� ��� ���

a�  ����    BBBBBBBBBB

b�  �����  BBBBBBBBBB

16.  Calculate using both methods shown in the example.

Method 1: ���� � ���� 

    �� � �� � ���� � ���� � ����� � �����

    � � ��� � ���

    ���

Method 2:

����
� ���� 
   ����

0aNe sXre 
the decimaO 
commas are 
Xnder each 
other�

1ote that ��� 
and ����  are 

the same�

<oX can checN \oXr 
ansZer XsinJ the 
inverse oSeration 
oI addition Zhich is 
sXbtraction�

a�  ���� � ����     b�  ����� � �����  
  

Te
rm

 1
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a�  ��� × ���   BBBBBBBBBBBBBBBBB

b�  ��� × ���   BBBBBBBBBBBBBBBBB

17.  Calculate. Check your answers using a calculator.

Example 1:

� ��� × ���     ����

� ���� × ���     �����

� ����� × ���     ������

'o \oX notice 
the Sattern"

'escribe it�

18.  Calculate. Check your answers using a calculator.

Example 1: ��� × ��� × 100

    ���� × 100

  = 6

a�  ��� × ��� × ��   b�  ��� × ���� × 10 =
 

Example 2: ��� ×  ��� × 10

    ���� × 10

     ���

19.  Calculate. Check your answers using a calculator.

Example 1: ����� × 30

    �� × ��� � ���� × ��� � ����� × ��� � ������ × ���

    ��� � � � ��� � ����

    ��� � � � � � ��� � ��� � ����

    ��� � ��� � ����

    ������

a�  ����� × 10 =

b�  ����� × 30 =

20.  Calculate the following:

Example: ��� ¸ �

    ��� 0 1

a�  ��� ¸ �    BBBBBBBBBB b�  ��� ¸ �    BBBBBBBBBB

��� roXnded oII to the 
nearest ZhoOe nXmber is ��

21. Calculate the following:

Example: ���� ¸ �

    ���� 0 ���

a�  ���� ¸ �    BBBBBBBBBB b�  ���� ¸ �    BBBBBBBBBB

���� roXnded oII to the 
nearest tenth is ����

Problem solving

You need nine equal 
pieces from 54,9 m 
of rope. How long 
will each piece be?

My mother bought 32,4 m of rope. She has to divide it into four pieces. How long will each piece be?

Multiply the num
ber that 

will be exactly b
etween 

2,25 and 2,26 
by the 

number that is equ
al to 

ten times three.

Percentages and decimal fractions
continued



xx

Revision

R7 Input and output

'UaZ Ln thH PLVVLnJ aUUoZV Ln thH Á oZ dLaJUaP and fi OO Ln thH output YaOuHV�

8se the Á oZ diaJram on the OeIt�

:hat ZiOO the oXtSXt be� iI the rule 
is�

� × 5

� × 7

� × 8

� × 4

� × 12

Input
2

Output

4

7

8

5

9

× 9

7he rXOe is × 9� 

([SOain the 
Zords�

,nSXt

2XtSXt

5XOe

:h\ is it 
imSortant to 
NnoZ \oXr 
times tabOes"

1.  Use the given rule to calculate the value of b.

Example:    
a b

b = a × 12 

4

5

6

2

3

rXOe

a b

b = a × c

3

2

5

7

4

� � × 5 = 15
� � × 5 = 10
� � × 5 = 25
� � × 5 = 35
� � × 5 = 20 7he rXOe is BBBBBBBBB�

��  &oPpOHtH thH Á oZ dLaJUaPV� 6hoZ aOO youU caOcuOatLonV�

Example:

a�  
b a

a = b × 10 – 2 

2

6

1

10

11

 

a b

b = a × 2 + 4 

4

6

7

8

9

a is the inSXt�

b is the oXtSXt�

b = a × � � � is the rXOe�

b = 4 × 2 + 4 = 12

b = 6 × 2 + 4 = 16

b = 7 × 2 + 4 = 18

b = 8 × 2 + 4 = 20

b = 9 × 2 + 4 = 22

7he rXOe is BBBBBBB�

12

16

18

20

22

b�  
h g

g = h × 1 – 16 

23

10

9

7

8

 

7he rXOe is BBBBBBBBB�

,I c = 5
b = a × 5
so� 

Te
rm

 1

Rule
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3.  Complete the tables.

Example: x = y + 2

y 2 4 6 8 10 20

x 4 6 8 10 12 22

x = 2 + 2
x = 4

x = 4 + 2
x = 6

x = 6 + 2
x = 8

x = 8 + 2
x = 10

x = 10 + 2
x = 12

x = 20 + 2
x = 22

a = b + 9

b 1 2 3 4 5 10
a

Problem solving

Draw a fl ow diagram 

where x = y 
+ 9.

What is the 
10th term in this 
pattern? 2 x 11,  
3 x 11, 4 x 11, …

What is the 
10th term in this 
pattern? 2 x 11,  
3 x 11, 4 x 11, …

If x = 2y + 4 and y 
= 2, 3, 4, 5, 6, draw 
a table to show it.

Draw your own fl ow 
diagram where 
x = y x 4 + 8.

4.  Solve for m and n.

Example: 'etermine the rXOe�
(�J� y = x + 5

x 1 2 3 4 14 m 25

y 6 7 8 9 19 22 n

n?
y = x + 5
y = 25 + 5
y = 30
n is ��

m?
x = m and y = 22
y = x + 5
22 = m + 5
22 – 5 = m + 5 – 5
17 = m
m = 17

5XOe:

x 1 2 3 4 25 m 51

y 10 11 12 13 n 39 60

m?n?

Input and output

7he rXOe is BBBBBBBBB�
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R8a Algebraic expressions and equations

Revise the following:
6a\ iI the IoOOoZinJ is an e[Sression 
or an eTXation and Zh\"variabOe constants

oSeration eTXaO siJn

x + 23 = 45 x + 23 = 45

x + 23

1.  Say whether it is an expression or an equation.

a�  � � �   ��  
 
b�  � � �   

c�  � � �   �   

d�  �� � �   

Example: � � � �,t is an e[Sression��   

 � � �   �� �,t is an eTXation��

2.  Describe the following:

a�  �� � �   ��     b�  � � �   ��  

Example: 6 + 3 = 9
� � � is an expression that is eTXaO to the value on the riJht²hand side� ��
� � �   � is caOOed an equation� 7he OeIt²hand side oI an eTXation eTXaOs the riJht²hand side�

Te
rm

 1
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3.  Describe the following in words:

a�  �� �� �� �� «    b�  ��� ��� ��� �� ��� 

Example: �� �� ��� ��� ��� «
 $ddinJ � to the SrevioXs term�

4.  Write down an expression for the nth term of each sequence.

a�  �� ��� ��� �� ���   b�  �� ��� ��� �� ���
 

Example: �� �� ��� ��� �� «  ([Sression or rXOe�  �(n) + 1

Position in sequence 1 2 3 4 5 n

Term 5 9 13 17 21 4(n) + 1

5.  What does the rule mean?

7he rXOe �n ² � means Ior the IoOOoZinJ nXmber seTXence �� ��� ��� �� «

Position in sequence

Term

Example: 7he rXOe �n ² � means Ior the IoOOoZinJ nXmber seTXence� �� �� �� �� � «

Position in sequence 1 2 3 4 5 n

Term 1 3 5 7 9

continued ☛

Algebraic expressions and equations
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6.  Solve for x.

Example 1: 

  x + 5 = 9

  x + 5 – 5 = 9 – 5

  x = 4

a�  x � ��   �� b�  x + 6 = 12
 

Example 2: 

  x – 5 = 2

  x – 5 + 5 = 2 + 5

  x = 7

c�  x ² ��   �� d�  x – 28 = 13
 

Example 3: 

  x + 4 = –7

  x + 4 – 4 = –7 – 4

  x = –11

e�  x � �   ²�� I�  x + 24 = –34
 

R8b Algebraic expressions and equations
continued

Te
rm
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Problem solving

:rite doZn fi ve diIIerent eTXations Zhere x is eTXaO to ��

7. Solve for x.

Example: 5x = 20

  5x
5  = 20

5

  x = 4

a�  �x   �� b�  �x = 84
 

8.  Solve for x.

Example: 2x – 1 = 8
  2x – 1 + 1 = 8 + 1

  2x = 9

  2x
2 = 9

2

   x = 4 1
2  

a�  �x ² �   �� b�  �x + 4 = –5
 

9.  Substitute.

Example: iI y = x2 � ��
  caOcXOate y Zhen x = 4
  y = 42 + 2
  y = 16 + 2
  y = 18

a�  y = p2 + 7; p   �     b�  y = c2 + 4; c = 8
 

7est
y = x2 + 1
18 = 42 + 2
18 = 16 + 2
18 = 18

Algebraic expressions and equations
continued
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R9 Graphs
Te

rm
 1

 $ Oine JraSh Xses Soints connected b\ Oines to 
shoZ hoZ somethinJ chanJes in vaOXe �as time 
Joes b\� or as somethinJ eOse haSSens��

1. Look at the graph and answer the following questions.

a� :hat is the titOe oI the JraSh" BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB

b� :hat does the [�a[is teOO Xs" BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB

c� :hat does the \�a[is teOO Xs" BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB

d� :hat does this JraSh teOO Xs" BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB

e� :hat can \oX add to the Zord ´temSeratXreµ on the \�a[is" BBBBBBBBBBBBBBBBBB

I� :hat Zas the temSeratXre on�

 i�   6Xnda\" BBBBBBBB

 ii�  0onda\"  BBBBBBBB

 iii� :ednesda\"  BBBBBBBB

J� ,dentiI\ the Jrid Oines on the JraSh that heOSed \oX to ansZer the SrevioXs 

 TXestion�  BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB

h� /ooN at the temSeratXre on 6Xnda\ and 0onda\� :hat do \oX notice"

__________________________________________________________________________________

i� :hat haSSened to the temSeratXre Irom :ednesda\ to 7hXrsda\"  BBBBBBBBBBBBB

20 22 23 24
2120 20

30

6Xn

Gold City’s Weather

Days of the week
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0on 7Xe :ed 7hX Fri 6at

30

x�a[is

y�a[is

verticaO

hori]ontaO

 $ Oine JraSh Xses Soints connected b\ Oines to 
shoZ hoZ somethinJ chanJes in vaOXe �as time 
Joes b\� or as somethinJ eOse haSSens��
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3. Fill in the missing words (lines, title, label, vertical scale, points or dots, horizontal 
scale).

a� 7he BBBBBBBBBB oI the JraSh teOOs Xs Zhat the JraSh is aboXt�

b� 7he hori]ontaO BBBBBBBBBB across the bottom and the verticaO BBBBBBBBBB aOonJ the 
side teOO Xs Zhat Ninds oI Iacts are Oisted�

c� 7he BBBBBBBBBBBBBBBBBBBB across the bottom and the BBBBBBBBBBBBBBBBBBBB aOonJ 
the side teOO Xs hoZ mXch or hoZ man\� or Zhat�

d� 7he BBBBBBBBBB on the JraSh shoZ Xs the Iacts�

e� 7he BBBBBBBBBB connectinJ the Soints Jive estimates oI the vaOXes betZeen the 
Soints�

titOe

2.  Look at the graph and label it. 

[�a[is Soints\�a[is Jrid Oines

30

J

25

20

15

10

5

F M A M J J A 6 2 N '

Problem solving

Find a JraSh in a neZsSaSer� :rite doZn fi ve Soints aboXt the JraSh�

Graphs
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Can you remember the meaning of the following?

R10 Financial mathematics
Te

rm
 1

3Uofi t is the sXrSOXs OeIt over aIter totaO 
costs are dedXcted Irom totaO revenXe�
Loss is the e[cess oI e[SenditXre over 
income�
Discount is the amoXnt dedXcted Irom 
the asNinJ Srice beIore Sa\ment�

Budget is the estimate oI cost and 
revenXes over a sSecifi ed Seriod�

$ bXdJet is OiNe a scaOe Zhere \oX tr\ to 
baOance \oXr income and \oXr e[Senses�

,mSortant� <oXr income shoXOd aOZa\s 
oXtZeiJh \oXr e[Senses�

A loan is sXm oI mone\ that an 
individXaO or a comSan\ Oends to 
an individXaO or comSan\ Zith the 
obMective oI JaininJ Srofi ts Zhen the 
mone\ is Said bacN�

Interest is the Iee a Oender charJes a 
borroZer Ior the Xse oI borroZed mone\� 
XsXaOO\ e[Sressed as an annXaO SercentaJe 
oI the amoXnt borroZed� aOso caOOed the 
interest rate�

�� $UH you PaNLnJ a pUofi t oU a OoVV? +oZ Puch? &LUcOH thH coUUHct anVZHU and 
calculate the amount.

a� <oX are bX\inJ ice creams Ior 5���� each and seOOinJ them Ior 5���� each�
 <oX made a Srofi t�Ooss oI BBBBBBBBBBBBBB �amoXnt� Ser ice cream�

b� <oX boXJht ��� SenciOs Ior 5���� each and soOd them Ior 5���� each� <oX had to 
Jive \oXr mother 5�� Ior transSort costs�

 <oX made a Srofi t�Ooss oI BBBBBBBBBBBBBBB �amoXnt��

�� $nVZHU thH TuHVtLonV on pUofi t�

a� <oX are bX\inJ sZeets Ior ��c each and \oX Zant 
to seOO them and maNe a �� � Srofi t� +oZ mXch 
mXst \oX seOO them Ior" BBBBBBBBBBBBBBB �amoXnt��

b�  <oX are bX\inJ sZeets in OarJe SacNets oI ��� Ior 
5����� Ser SacNet� <oX are seOOinJ them to \oXr 
Iriends Ior ��c Ser sZeet� ,I the\ bX\ �� sZeets 
or more at a time \oX Jive them ��� discoXnt� 
'XrinJ the fi rst breaN \oX soOd �� Ooose sZeets and 
�� sZeets at the discoXnted Srice� :hat ZiOO \oXr 
Srofi t be on the sZeets \oX soOd" BBBBBBB �amoXnt��

3Uofi t can be caOcXOated b\ diIIerent 
methods� 1ormaOO\ Zhen Ze taON 
aboXt a ��� Srofi t Ze caOcXOate it 
on the cost Srice� :e sometimes 
aOso reIer to a ��� marN²XS�

Example: ,I m\ tennis racTXet costs 
me 5��� and , Zant to seOO it and 
maNe a ��� Srofi t� , need to seOO it Ior 
5����

5��� � �5��� × ����   5��� 

&reatinJ a bXdJet is the most imSortant steS in controOOinJ \oXr mone\�
7he fi rst rXOe oI bXdJetinJ is�  Spend less than you earn!
Example: ,I \oX Jet 5��� aOOoZance Ser month �SocNet mone\� and another 5�� Ior \oXr birthda\� 
\oX cannot sSend more than 5��� Ior the entire month�

Net income is Zhat remains aIter aOO the costs are dedXcted Irom totaO revenXe� ,I the costs or 
e[Senses e[ceed the income Ze caOO it a shortage�

Spend less than you earn !

Can you remember the meaning of the following?

3Uofi t
costs are dedXcted Irom totaO revenXe�
Loss
income�



xxix

Sign:

Date:

Revision

3. Track your budget.

 8sinJ the e[amSOe beOoZ� draZ XS a bXdJet in \oXr ZritinJ booN� 0aNe sXre \oX 
maNe a net income�

�� , borroZed 5�� ��� Irom the banN and the\ charJed me ��� interest Ser \ear� 7he 
totaO amoXnt , had to reSa\ Zas 5�� ���� For hoZ OonJ Zas the Ooan"

Income Estimated  amount Actual amount Difference

(stimated totaO income

([Senses

(stimated totaO e[Senses

1et income

:hen someone Oends mone\ to someone eOse� the borroZer XsXaOO\ Sa\s a Iee to the Oender� 7his 
Iee is caOOed ¶interest¶� ¶simple· interest� or ¶Á at UatH· interest� 7he amoXnt oI simSOe interest Said 
each \ear is a fi [ed SercentaJe oI the amoXnt borroZed or Oent at the start�

7he simSOe interest IormXOa is as IoOOoZs�
,nterest   3rinciSaO ê 5ate ê 7ime
Zhere� 
Interest is the totaO amoXnt oI interest Said�
Principal is the amoXnt Oent or borroZed�
Rate is the SercentaJe oI the SrinciSaO charJed as interest each \ear�
Time is the time in \ears that it ZiOO taNe to Sa\ bacN the Ooan�

Sharing

0aNe notes oI the imSortant fi nanciaO tiSs \oX have Oearned� and share them Zith a IamiO\ member�

Financial mathematics
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R11a Geometric figures

Symbols you need to revise or learn:

*HoPHtULc fi JuUHV to UHPHPEHU�  

��  0HaVuUH Hach anJOH� (You might need to extend the lines depending on the size 
of your protractor.)

a.

c.

b.

d.

Te
rm

 1

$nJOHV to UHPHPEHU�

$cutH anJOH� an angle 
that is less than 90ª

5LJht anJOH� an angle 
that is 90ª

2EtuVH anJOH� an angle 
that is greater than 90° 
but less than 180°

6tUaLJht anJOH� an angle 
that is exactly 180°

5HÁ H[ anJOH� an angle 
that is greater than 180° 

A polygon is a plain shape completey enclosed 
by three or more straight edges. 

Triangle Angle Perpendicular Parallel Degrees Right angle

Line segments Line Ray Congruent Similar Therefore

º

AB AB AB

*HoPHtULc fi JuUHV

Triangles

Equilateral 
triangle
Isosceles triangle
Scalene triangle

Parallelogram
Rectangle
Square
Rhombus
Trapezium
Kite

These are also polygons

Pentagon
Hexagon
Heptagon
Octagon
Nonagon
Decagon, etc.

Quadrilaterals More polygons

Kite
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�� 'UaZ an anJOH� 
 
 
 a.  Smaller than 90 degrees. 
  Estimate the size of your 

 angle, then measure it.       

  

 b.  Bigger than 90 degrees. 
  Estimate the size of your 

 angle, then measure it.

��  8VH a UuOHU and pUotUactoU to dUaZ a �0� anJOH OaEHOOHd $%&� :ULtH doZn thH VtHpV 
you take to construct it.

 

continued ☛
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R11b Geometric figures continued

Te
rm

 1

��  8VLnJ a coPpaVV� Jo thUouJh thH VtHpV IoU conVtUuctLnJ a OLnH OaEHOOHd &' 
pHUpHndLcuOaU to Eoth VLdHV oI a OLnH OaEHOOHd $%� 

5. Label the circle.

��  &onVtUuct an HTuLOatHUaO� LVoVcHOHV and a VcaOHnH tULanJOH�  /aEHO Hach tULanJOH�
 a.                                              b.                                               c.

a.  Use the following words: chord, 
diameter, radius and centre.

b. Draw a circle with a diameter of 2,3 cm.  
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3UoEOHP VoOYLnJ

7he most common anJOe Ze Jet in ever\da\ OiIe is a ��� anJOe� 1ame at Oeast fi ve ever\da\ e[amSOes oI 
angles smaller than 90º. Make drawings to show your answers. 

��  &onVtUuct a paUaOOHOoJUaP� UHctanJOH� VTuaUH� UhoPEuV� tUapH]LuP 
and NLtH�  /aEHO Hach dLaJUaP�

a.

d.

a.

b.

Congruent:

Similar:

b.

e.

c.

f.

�� +oZ do , NnoZ ZhHn tULanJOHV aUH conJUuHnt oU VLPLOaU?
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R12 Transformations

/ooN at thH tUanVIoUPatLonV and dHVcULEH Hach onH�

a. b. c. 

7UanVIoUPatLon� to 
transform something is to 
change it in some way.  

A transformation is what 
brings about the change. 
There are many kinds of 
geometric transformations, 
ranging from translations, 
rotations� reÁ ections to 
enlargements.

Rotation: a rotation is a 
transformation that moves 
points so that they stay 
the same distance from a 
fi [ed Soint� the centre oI 
rotation.

Rotational symmetry
$ fi JXre has rotationaO 
symmetry if an outline of 
the tXrninJ fi JXre matches 
its original shape.

2UdHU oI VyPPHtUy
This is how many times 
an outline matches the 
original in one full rotation.

5HÁ HctLon� a reÁ ection is a 
transformation that has the 
same effect as a mirror.

5HÁ HctLYH VyPPHtUy
An object is symmetrical 
when one half is a mirror 
image of the other half.

Translation: a translation 
is the movement of an 
object to a new position 
without changing its 
shape, size or orientation.

When a shape is 
transformed by sliding it 
to a new position, without 
turning, it is said to have 
been translated.

Te
rm

 1

��  'HVcULEH Hach UHÁ HctLon�  7hH ZoUdV EHOoZ Pay hHOp you�

90° 

Mirror 
image

Shape Original 
shape

Line of 
reÁ ection

Vertical Horizontal
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4.  Fill in the answers:

2.  Describe each rotation.  The words below may help you.

3. Describe each translation.  The words below may help you.

Rotate

Slide

a. 

a. 

b. 

b. 

c. 

c. 

2UanJH UHctanJOH�

a.  The length = 

b.  The width = 

%OuH UHctanJOH�

c.  The length = 

d.  The width = 

e.  The blue rectangle is 
the orange rectangle 

 enlarged  times.

2 cm

10 cm1 
c

m

5 
c

m

Clockwise

Left

Anti– 
clockwise

Right

Centre of 
rotation

Up

Degrees
 

Down

Horizontal

Place

3UoEOHP VoOYLnJ

Find a transOated� rotated and reÁ ected Sattern in natXre and e[SOain each one in Zords�

� � �
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R13 Geometry

��  /aEHO thH IoOOoZLnJ uVLnJ thHVH ZoUdV� IacH� HdJH and YHUtH[�

��  :ULtH a coPpaULVon oI JHoPHtULc fi JuUHV and JHoPHtULc VoOLdV�

��  'HVcULEH thH nHt oI thLV JHoPHtULc VoOLd�

Te
rm

 1

a.  

a.  Name the geometric solid.  

b.  Identify and count the faces. 

c.  Identify and count the vertices and edges. 

b.  

:hy aUH thHVH caOOHd pULVPV?                           

:hy aUH thHVH caOOHd pyUaPLdV?:hy aUH thHVH caOOHd pyUaPLdV?:hy aUH thHVH caOOHd pyUaPLdV?:hy aUH thHVH caOOHd pyUaPLdV?

��  'HVcULEH thH nHt oI thLV JHoPHtULc VoOLd�

a.  Name the geometric solid.  

��  'HVcULEH thH nHt oI thLV JHoPHtULc VoOLd�

a.  Name the geometric solid.  

face face

edge
edge

vertex
vertex
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Solid Vertices (dJHV Faces Formula
V – E + F

a.   Triangular 
prism 6 9 5 6 – 9 + 5 = 2

b.   Rectangular 
prism

c.   Pentagonal 
prism

d.   Hexagonal 
prism

e.   Octagonal 
prism

f.   Triangular 
pyramid

g.   Square 
pyramid

h.   Pentagonal 
pyramid

i.   Hexagonal 
pyramid

j.   Octagonal 
pyramid

��  &oPpOHtH thH taEOH�

3UoEOHP VoOYLnJ

Which geometric objects do you see most in your everyday life?

Formula

Euler’s 
IoUPuOa
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R14 Perimeter and area

Revise.
1 cm = 10 mm
1 cm2  (1 cm × 1 cm)  = 100 mm2  (10 mm × 10 mm)

1 m = 1 000 mm
1 m2  (1 m × 1 m) = 1 000 000 mm2  (1 000 mm × 1 000 mm)

1 km = 1 000 m
1 km2  (1 km × 1 km)  = 1 000 000 m2  (1 000 m × 1 000 m)

Perimeter of a UHctanJOH: 2 l  × 2 b

Area of a rectangle: l  × b

Perimeter of a VTuaUH: 4 l  

Area of a square: l  × l

The area of a tULanJOH is:    b  × h

��  &aOcuOatH thH pHULPHtHU and thH aUHa oI thH IoOOoZLnJ poOyJonV�

([aPpOH� 5HctanJOH
Perimeter:
Double 4,5 cm + double 3,2 cm 
(2 × 4,5 cm) + (2 × 3,2 cm)
= 9 cm + 6,4 cm
= 15,4 cm

Area:
4,5 cm × 3,2 cm
= 14 cm2

a.  2,9 cm

Area:

 

Area:

Perimeter: 

Area:

Perimeter: 

1,4 cm

1,5 cm

1,4 cm
3 cm

5 cm

b.  c.  

Te
rm

 1

1
2

Double 4,5 cm + double 3,2 cm 
'ouEOH ��5 
cm is the 
same as 
2 × ��5
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��  'UaZ thH tULanJOH and thHn caOcuOatH thH aUHa�

��  0HaVuUH thH tULanJOH and caOcuOatH thH aUHa Ln PPì and  cP2.

��  :oUN out thH aUHa and JLYH youU anVZHU Ln Pì� cPì and PPì�

5�  ,I thH aUHa oI a VTuaUH LV �� 000 000 PPì� Zhat aUH thH OHnJth and EUHadth Ln cP 
and P?

Area:
4,5 cm × 3,2 cm
= 14 cm2

'UaZLnJ                     $UHa

Calculation:

5 m

3 m

Height 3 cm
Base 5 cm

 

a.   In m²                        b.  In cm²                           c.   In mm²

3UoEOHP VoOYLnJ

If a square has a perimeter of 10 m, what is the area?  Give your answer in mm2 and cm2.  If you change 
the square to a rectangle with a perimeter 10 m, will the area change?

([aPpOH� OHnJth   � P� EUHadth   � P

([aPpOH� 

l × b
= 2 m × 1 m
= 2 m2

9 000 000 mm2 

= 3 000 mm × 3 000 mm
= 300  cm × 300 cm
= 90 000 cm2

= 3 m × 3 m
= 9 m2

l × b
= 200 cm × 100 cm
= 20 000 cm2 

l × b
= 2 000 mm × 1000 mm
= 200 000 mm2

2 m

1 m
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R15a Volume and surface area

:hat LV thH dLIIHUHncH EHtZHHn YoOuPH and capacLty?

�� 8VH a IoUPuOa to caOcuOatH thH YoOuPHV oI thH cuEHV�  +oZ Puch ZatHU can Hach 
cuEH hoOd?

��  &aOcuOatH thH YoOuPH oI thLV contaLnHU and JLYH youU anVZHU Ln P3� cP3 and mm3. 
$OVo Vay Zhat thH capacLty oI thLV contaLnHU LV ZhHn fi OOHd ZLth ZatHU�

([aPpOH� 

The formula for the volume of a cube is ℓ3.

([aPpOH� 

a. b. 

Te
rm

 1

The volume of a solid is the 
amount of space it occupies.

Capacity is the amount of 
liquid a container can hold.

This 
container 
will take 

8 000 litres.

:H NnoZ that�
10 cm × 10 cm × 10 cm
= 1 000 cm3

= 1 000 ml
= 1 ℓ

2 cm × 2 cm × 2cm

= 8 cm3

= 8 ml

= 0,008 ℓ

5 cm
4,5 cm

This container will hold 30 000 000 ml or 30 000 ℓ water2 m

3 m

5 m

m3

l  × b × h

cm3

l  × b × h

mm3

l  × b × h

= 5 m × 2 m × 3 m
= 30 m3

= 500 cm × 200 cm × 300 cm
= 30 000 000 cm3

= 5 000 mm × 2 000 mm × 3 000 mm
= 30 000 000 000 mm3

The volume of a solid is the 
 10 cm

1 m

2 m

4 m
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�� &aOcuOatH thH VuUIacH aUHa oI thH IoOOoZLnJ cuEHV�

6 m

2 cm × 2 cm × 2cm

= 8 cm3

= 8 ml

= 0,008 ℓ

4 m

2 m

([aPpOH� The surfae area of a cube is l  × l  × total number of faces

= l 2 × total faces
= (4 cm)2 × total faces
= 16 cm2 × 6
= 96 cm2

4 cm

continued ☛
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a. 

b. 

3 cm

4,2 cm

Volume and surface area continued

��  &aOcuOatH thH VuUIacH aUHa oI thH IoOOoZLnJ UHctanJuOaU pULVPV�

4 cm

3,5 cm

2,5 cm

R15b
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a. 

b. 

5 cm

4,3 cm

3 cm

3,1 cm

2 cm

2,1 cm

3UoEOHP VoOYLnJ

If the volume of a cube is 112 cm3, what is its dimension in mm and m?
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Data

Te
rm

 1

/ooN at thH data�handOLnJ 
cycle and describe it.

Questionnaire

Secondary 
data

Stem and 
OHaI taEOH

Primary 
data

Tallies

Survey

Tables UanJH

mode
median
mean

%aU JUaph
Pie charts

3LctoJUaph
+LVtoJUaP

Population

cycle and describe it.

Stem and 

data

Population

data

Population

Stem and 

cycle and describe it.

'ata handOLnJ cycOH

$nVZHU TuHVtLo
nV� 

pUHdLct� a
nd poVH 

nHZ TuHVtLo
nV

Start with a 
TuHVtLon

Represent the
 data in 
a JUaph

&oOOHct thH data

Interpret the JUaph 2UJanLVH
 and 

record data

+oZ Puch ZatHU do ZH dULnN at VchooO?

��  $nVZHU thH TuHVtLonV aEout coOOHctLnJ data�

Start with a 
TuHVtLon
Start with a 
TuHVtLon

a�  +oZ ZiOO \oX fi nd the data" 

e. Why will the data help you to solve any possible problem?

b.  Who should you ask?

c.  What will the data tell you? 

d.  Do you think the data can help you to solve the problem? 

R16a
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�� <ou coOOHctHd data Ey LntHUYLHZLnJ chLOdUHn Ln youU cOaVV aEout thHLU IaYouULtH 
VpoUt� 7hH UHVuOtV aUH aV IoOOoZV�

h.   Compile a simple questionnaire which includes yes/no type responses and 
multiple choice responses.

a.   Compile a table showing tally 
and frequency.

I�   :rite fi ve TXestions \oX coXOd asN in a TXestionaire to 

heOS \oX fi nd oXt hoZ mXch Zater is drXnN in the schooO�

g.   Write a hypothesis for your questionnaire,

Continue on an extra sheet of paper.

Continue on an extra sheet of paper.

Continue on an extra sheet of paper.

Name Favourite 
colour

Name Favourite 
colour

Denise Rugby Elias Soccer
John Golf Simon Rugby
Jason Soccer Edward Cricket

Mathapelo Cricket Susan Soccer
%HatUL[ Cricket Philip Golf
Opelo Rugby Ben Rugby

Lisa Soccer Lauren Tennis
*uJu Golf 7HIo Rugby
Sipho Rugby Alicia Soccer
Lerato Rugby Masa Tennis

�� <ou coOOHctHd data Ey LntHUYLHZLnJ chLOdUHn Ln youU cOaVV aEout thHLU IaYouULtH 

Continue on an extra sheet of paper.
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Data continued

Te
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b.  Draw a bar graph using your 
frequency table.

c.  Interpret your graph and write at least 5 conclusions.

a.  Compile a frequency table using 
tallies, splitting the results for boys 
and girls.

b.  Draw a double bar graph using 
your frequency table, comparing 
the preferences of the boys and 
girls.

c.  Interpret your graph and write at 
least 5 conclusions.

d.  Compare the graph in 2b with the 
double bar graph in 3b. Which 
graph gives the more detailed 
informaton. 

Art 
%LoOoJy
History
/anJuaJH
Maths
Physical science

��  8VH thH data coOOHctHd IUoP a VuUYHy oI thH IaYouULtH VuEMHctV Ln youU cOaVV� <ou 
ZLOO nHHd H[tUa papHU to do thLV actLYLty�

Name Favourite 
VuEMHct

Name Favourite 
VuEMHct

Denise Maths Elias History
John Arts Simon Maths
Jason History Edward Sciences

Mathapelo Sciences Susan History
Beatrix Sciences Philip Arts
Opelo Maths Ben Maths

Lisa History Lauren Language
Gugu Arts Tefo Maths
Sipho Maths Alicia History
Lorato Maths Masa Language

R16b
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Draw a pie chart to display this 
LnIoUPatLon�

This table shows the different categories 
of solid waste and the amount in grams 
generated per day.

�� :ULtH a VhoUt UHpoUt on youU fi ndLnJV�

��  &uUUHntOy HYHUy pHUVon Ln 6outh 
$IULca JHnHUatHV aEout � NJ oI 
solid waste per day. 

5�  :hy LV thLV a hLVtoJUaP? :ULtH tZo VHntHncHV on thLV hLVtoJUaP that H[pOaLn thH 
data.

:aVtH catHJoUy :aVtH JHnHUatHd 
per person per day 

�Ln JUaPV�
Plastic 240
Glass 120
Paper 600
Metal 200

Organic 600
Non-recyclables 240

3UoEOHP VoOYLnJ

Make your own drawing of the data handling cycle.  Present it to the class or a family member.
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1 Natural numbers, whole numbers and 
integers

([pOaLn thH dLIIHUHncH EHtZHHn�

The symbol for each: N W Z

Natural numbers: 
{1, 2, 3, 4, …} No negative 
numbers and no fractions. 

:hoOH nuPEHUV� 
{0, 1, 2, 3, …} No negative 
numbers and no fractions. 
Zero included.

,ntHJHUV� 
{… –3, –2, –1, 0, 1, 2, 3, …}
Positive and negative 
numbers. Includes zero 
(which is neither positive nor 
negative). No fractions.  

1.  Read the cartoon and discuss it.

��  'UaZ nuPEHU OLnHV H[pOaLnLnJ thH IoOOoZLnJ�
     a.  Natural numbers  b.  Whole numbers  c.  Integers

Te
rm

 1 What is the 
simplest use 
of a number?

Later , people started to 
see it as a number.

They made a new set of 
numbers called whole 
numbers: 0, 1,
2, 3, …

Counting 
numbers are: 
1, 2, 3, 4 …

Humans have 
used numbers 
for thousands 
of years.

What about 
natural 
numbers?

It all depends 
on the 
subject.

Then people 
began to ask if 
you can count 
backwards past 
zero.

What about 
zeros?

If there is no 
thing, can 
you count it?

They can be 
either counting 
or whole 
numbers.

Oh, so here we 
use 0, 1, 2, 3, 
… as natural 
numbers.

Which 
numbers are 
they talking 
about?

It was a 
diIfi cXOt 
concept in the 
olden days.

People started 
to use an empty 
placeholder to show 
no digit here. So 4 3 
meant 403 not 43.To count!

:ULtH a VHt IoU Hach JUoup oI nuPEHUV�

 d. Natural numbers   

 e. Whole numbers    

 f.  Integers        

They made a new set of 
numbers called whole 
numbers: 0, 1,

Natural numbers: 
{1, 2, 3, 4, …} No negative 
numbers and no fractions. 
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��  6ay ZhHthHU thH IoOOoZLnJ nuPEHUV aUH natuUaO nuPEHUV and�oU ZhoOH 
nuPEHUV and�oU LntHJHUV�

�� 'o you NnoZ oI any othHU typHV oI nuPEHUV?  :ULtH thHP doZn�

��  &oPpOHtH thH IoOOoZLnJ�

5�  /aEHO thLV 9Hnn dLaJUaP uVLnJ thH ZoUdV� LntHJHUV� natuUaOV and ZhoOH nuPEHUV� 

3UoEOHP VoOYLnJ

Explain what a Venn diagram is to your family.

a.   15        

b.   – 8    

c.   – 6  

d.   100  

e.   200  

a.   A = {1, 2, 3, …} is the set of _______________ numbers.

b.  B = {0, 1, 2, …} is the set of _______________ numbers.

c. C = {… –3, –2, –1, 0, 1, 2, 3, …} is the set of ______________ numbers.

d. Sometimes we talk about positive and negative integers. Write a set for each.

A Venn Diagram is a way of 
showing the relationship between 
two or three sets of numbers.  The 
diagram is made up of two or three 
overlapping oval shapes. 
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2a Commutative, associative and 
distributive properties

5HYLVH thHVH pUopHUtLHV oI nuPEHUV� *LYH an H[aPpOH oI Hach�

��  0aNH uVH oI thH aVVocLatLYH pUopHUty to VhoZ that thH H[pUHVVLonV aUH HTuaO�   

��  8VH thH aVVocLatLYH pUopHUty to VhoZ thH H[pUHVVLonV aUH HTuaO�  

a.  (2 + 5) + 3 =   b.  (4 + 6)  + 2 =            c.  (7 + 8) + 1 =

a.  (m + n) + p =   b.  (x + y) + z =   c.  (c + d ) + e =

Commutative property of 
numbers:

Associative property of 
numbers:

Distributive property of 
numbers:

Zero as the identity 
property of addition:

One as the identity 
property of multiplication:

([aPpOH�  (6 + 3) + 4 = 6 + (3 + 4)
                           9 + 4 = 6 + 7
                         13 = 13

([aPpOH�  (a + b ) + c = a + (b + c)

                      a + b + c = a + b + c
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��  8VH thH coPPutatLYH pUopHUty to VhoZ thH H[pUHVVLonV aUH HTuaO�

a.  5 × 10 =    b.  4 × 5 =     c.  7 × 9 = 

a.  3 + (6 + 7) =   b.  12 + (4 + 9) =    c.  5 + (3 + 11) =

([aPpOH�  2 × 3 = 3 × 2

                        6 = 6

5�  0aNH uVH oI thH aVVocLatLYH pUopHUty to VhoZ thH H[pUHVVLonV aUH HTuaO�  

([aPpOH�  8 + (7 + 4) = (8 + 7) + 4

  8 + 11 = 15 + 4

  19 = 19

��  8VH thH coPPutatLYH pUopHUty to VhoZ thH H[pUHVVLonV aUH HTuaO� 

a.  x × c  =     b.  m  × n  =     c.  p × q  = 

([aPpOH�  a × b = b × a

  ab = ba

continued ☛
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2b Commutative, associative and 
distributive properties continued

��  8VH thH aVVocLatLYH pUopHUty to VhoZ thH HTuatLon LV tUuH�  

��  8VH thH aVVocLatLYH pUopHUty to VhoZ thH HTuatLon LV tUuH�  

��  8VH thH aVVocLatLYH pUopHUty to VhoZ thH HTuatLon LV tUuH�  

a.  x + (y + z) =   b.  r + (s  + t) =   c.  d +(e + f) =

a.  (3 × 4) × 3 = 3 × (4 × 3)   b.  (7 × 4) × 2 = 7 × (4 × 2)  

a.  (c × d × e) = c(d × e)   b.  x  ×  y ×  z   = x (y × z ) 

([aPpOH�  a + (b + c) = (a + b) + c

  a + b + c = a + b + c

([aPpOH�  (2 × 4) × 3 = 2 × (4 × 3)

                        8 × 3 = 2 × 12

                 24  = 24    

([aPpOH�  a × b × c = (a × b)c

                          abc = ab × c

                          abc = abc
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3UoEOHP VoOYLnJ

If a × (b + c) = (a × b) + (a × c) and a = –5, b = –2 and c = –3, in the equation to show that the distributive 
property holds.
– What should I add to a number so that the answer will be the same as the number?
– What should I multiply a number by so that the answer will be the same as the number?

��  6hoZ that thH IoOOoZLnJ HTuatLonV aUH tUuH� Ey uVLnJ thH 
distributive property. 

�0�  3UoYH that thH IoOOoZLnJ H[pUHVVLonV aUH tUuH� Ey uVLnJ thH dLVtULEutLYH pUopHUty�  
     

���   8VH ]HUo aV thH LdHntLty oI addLtLon and onH aV thH LdHntLty oI PuOtLpOLcatLon to 
ZULtH VuPV IoU thH IoOOoZLnJ�

a.  3 × (2 + 6) = (3 × 2) + (3 × 6)

a.   m   ×  (n + p )  = (m  × n ) + (m  × p )

b.  5 × (3 + 3) = (5 × 3) + (5 × 3)

b.  d  ×  (g + h )  = (d × g ) + (d × h )

c.  3 × (7 + 4) = (3 × 7) + (3 × 4)

c.   r   ×  (s  + t )  = (r  × s ) + (r  × t )

=HUo aV thH LdHntLty oI addLtLon 2nH aV thH LdHntLty oI PuOtLpOLcatLon

+ 0 = × 1 =

a. 3,5

b. 56

c. 1
5

1
2

1
2

1
2

1
2

1
2
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3 Factors, prime factors and factorising

'Hfi nLtLonV 

��  :hat LV a IactoU? *LYH an H[aPpOH�

��  :hat LV a pULPH nuPEHU?  *LYH fi YH H[aPpOHV�

5�  :hat doHV +&) Vtand IoU?

��  5HYLVLon� &oPpOHtH thH taEOH�

��  :ULtH thH IactoUV IoU�

Te
rm

 1

Factor: A factor 
is a number that 
divides exactly 
into another 
number, e.g.  8 
is a factor of 32.

3ULPH IactoU�
A factor of a number 
that is itself a prime 
number, e.g. the 
factors of 12 are 
1, 2, 3, 4, 6 and 12. 
Only 2 and 3 are 
prime factors.

Prime number: 
A number that 
has only two 
factors, 1 and 
itself.

([aPpOH� Factors of 16 = {1, 2, 4, 8, 16}

a.  Factors of 8 = […]           b.  Factors of 24 = {…}             c.  Factors of 21 = {…}

Factors &oPPon
 IactoUV

+LJhHVt coPPon 
IactoU

Example:   4 and 8 1, 2, 4 and 1, 2, 4, 8 1, 2, 4 4

a.  6 and 12

b.  7 and 28

c.  9 and 36

d.  8 and 24

e.  3 and 21

A number that 



9

Sign:

Date:

��  :hat LV thH +&) IoU�

�� 8VH thH OaddHU oU tUHH PHthodV oI IactoULVatLon to fi nd thH hLJhHVt coPPon IactoUV�  

([aPpOH�  )actoUV oI ���  ^�� �� �� �� �� ��`   )actoUV oI ���  ^�� �� �� �� ��`

([aPpOH�  Factors of 24 and 36

24   2               36   2

12   2               18   2

 6    2                 9   3

 3    3                 3   3

 1                       1

+&)� � × 2 × �   ��

&hHcN youU anVZHU�  �� ¸ ��   �

                                    �� ¸ ��   �

7UHH IactoULVatLon

24 36

6 6

3 32 32 22 2

4 6

a.  15 and 45     b.  16 and 64

a.  Factors of 24 and 32    b.  Factors of 64 and 32

c.  21 and 63     d.  24 and 88

c. Factors of 48 and 36   d.  Factors of 72 and 32

3UoEOHP VoOYLnJ

Factorise 358.
What is the sum of the highest common factor of 100 and 150 together with the highest common factor 
of 200 and 250?

Select the 
common factors 
once only.
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4 Multiples and the lowest common 
multiple

Te
rm

 1

/ooN at thH dHfi nLtLonV�  *LYH fi YH H[aPpOHV oI Hach�

��  :ULtH thH fi UVt �� PuOtLpOHV IoU�

��  :hat doHV /&0 Vtand IoU?

Multiple: 
A number made by 
multiplying two other 
numbers together. They 
can be positive or negative 
whole numbers or zero.

/&0 
(Lowest common multiple):
The smallest number that is 
a multiple of two or more 
numbers.

([aPpOH�  Multiples of 9: {9, 18, 27, 36, 45, 54, 63, 72, 81, 90, 99, 108}

a. Multiples of 2: {…}

b. Multiples of 4: {…}

c. Multiples of 7: {…}

d. Multiples of 3: {…}

a. Multiples of 8: {…}

  Multiples of 5: {…}

b. Multiples of 5: {…}

 Multiples of 12: {…}

3. Determine the lowest common multiple.

([aPpOH�   Multiples of 4: {4, 8, 12, 16, 20 }    � LCM is 20      Multiples of 5: {5, 10, 15, 20 }

/ooN at thH dHfi nLtLonV�  *LYH fi YH H[aPpOHV oI Hach�

Multiple: 
A number made by 
multiplying two other 

/ooN at thH dHfi nLtLonV�  *LYH fi YH H[aPpOHV oI Hach�

/&0 
(Lowest common multiple):
The smallest number that is 
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3UoEOHP VoOYLnJ

:hat is the sXm oI the fi rst �� nXmbers that are mXOtiSOes oI both � and �"

c. Multiples of 7: {…}

 Multiples of 4 {…}

d. Multiples of 8: {…}

 Multiples of 4: {…}

e. Multiples of 2: {…}

 Multiples of 4: {…}

f. Multiples of 6: {…}

 Multiples of 8 {…}

��  'HtHUPLnH thH /&0 uVLnJ thH OaddHU PHthod �IactoULVLnJ��

([aPpOH�  Multiples of 12 and 8

12   2                 8   2

  6   2                 4   2

  3   3                 2   2

  1                      1

2 × 2 × 2 × 3

= 8 × 3

= 24

The lowest common multiple is 24.

First determine the factors and 
then select ALL the factors from 
both numbers, but select the 
common factors once only.

a. Multiples of 22 and 28      b.  Multiples of 38 and 72      c. Multiples of 32 and 36

d.   Multiples of 74 and 48      e.   Multiples of 27 and 81       f.   Multiples of 68 and 88     



12

5 Highest common factor and lowest 
common multiple of three-digit numbers

Explain the factor tree and ladder method by using the 
examples below.

1.  Calculate the HCF of two numbers using factorisation or inspection.  

Te
rm

 1

864

32 27

4 3

2 2 322 32 3

8 9

384   3
128   2
   64  2
   32  2
   16  2
     8  2
     4  2
     2  2

  1

� ,I the nXmber ends on an even 
nXmber it is divisibOe b\ ��

� ,I the sXm oI the diJits is divisibOe 
b\ � the nXmbers are divisibOe 
b\ ��

� ,I the nXmber ends on � or � it is 
divisibOe b\ ��

Why do you 
think we 
call this a 

factorisation 
tree?

Start by working out 
whether it is divisible 
by one of the prime 

numbers  2, 3, 5, 7, etc.

Example:  Factors oI ��� and ���                              Factor trees

    192   2
                  96   2 
                  48   2  
                  24   2
                  12   2
                    6   2 
                    3   3

              1  

192 = 2 × 2 × 2 × 2 × 2 × 2 × 3

216 = 2 × 2 × 2                   × 3 × 3 × 3

&ommon Iactors are   �� �� �� �

HCF = 2 × 2 × 2 × 3 = 24

                 216   2
                 ���   � 
                   ��   �  
                   27   3
                     9   3
                     3   3

                1  

192

2 96

2

2

2

2

2

24

12

6

3

48

216

3 72

3

3

2

2

8

4

2

24

I know that 216 can be 
divided by 3 because 

2 + 1 + 6 = 9, and 9 can 
be divided by 3.

a�   �� and ��� b�    ��� and ���

c�   ��� and ���                                           d�   ��� and ���
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Highest common factor and lowest 
common multiple of three-digit numbers

2.  Calculate the LCM using factorisation or inspection. 

Example:  ��� and ���

LCM = � ê �� ê �� ê �   � ���

e�  ��� and ���                                             

e�  ��� and ���                                             

c�  ��� and ���                                             

a�  ��� and ���                                          

 I� ��� and ���

 I� ��� and ���

 d� ��� and � ���

 b� ��� and ���

Problem solving

([SOain to a member oI \oXr IamiO\ hoZ \oX caOcXOate the +&F XsinJ Iactorisation�

123    3                   141   3
  41   41          47   47
         1                 1
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6 Finances – profit, loss and discount

&an \oX stiOO remember the meaninJ oI  Srofi t� Ooss and discoXnt"'o \oX NnoZ the 
meaninJ oI 9$7"  

3Uofi t is the sXrSOXs remaininJ aIter totaO costs are 
dedXcted Irom totaO revenXe�
Loss is the e[cess oI e[SenditXre over income�
Discount is the amoXnt dedXcted Irom the 
asNinJ Srice beIore Sa\ment�9$7 �9aOXe $dded 
7a[� is the ta[ Sa\abOe on aOO Joods and services 
in 6oXth $Irica�

,n 6oXth $Irica the cXrrent 9$7 rate 
is ���� 6ome essentiaO Ioods are 
e[emSt ² that means the\ have a 
�� 9$7 rate�

�� 3eter bX\s �� aSSOes at 5���� each� +e seOOs each aSSOe Ior 5����� +oZ mXch 
Srofi t does he maNe iI he seOOs ��� oI his aSSOes at IXOO Srice and the rest at a ��� 
discoXnt"

�� 0andOa Joes to Xniversit\ Ior one \ear� ,t costs 5�� ��� Ior his tXition and residence 
Iees� 7he Xniversit\ oIIers him ��� discoXnt based on his Jood schooO resXOts� +oZ 
mXch does he Sa\ Ior the \ear"

Te
rm

 1

3Uofi t 
dedXcted Irom totaO revenXe�
Loss 

,n 6oXth $Irica the cXrrent 9$7 rate 
is ���� 6ome essentiaO Ioods are 
e[emSt ² that means the\ have a 
�� 9$7 rate�
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Interesting facts: Value Added Tax (VAT) Zas introdXced b\ the (XroSean (conomic &ommXnit\ �noZ the 
(XroSean 8nion� in the ����s as a consXmStion ta[�  ,t is a ta[ on the SXrchase Srice Oevied each staJe in the 
chain oI SrodXction and distribXtion  Irom raZ materiaOs to the fi naO saOe� For the fi naO bX\er� it is a ta[ on the 
IXOO SXrchase Srice� For the seOOer� it is ta[ onO\ on the ´vaOXe addedµ b\ the seOOer to the SrodXct� materiaO or 
service �as the seOOer cOaims bacN the 9$7 the\ Said Ior the SrodXct��  0ost oI the cost oI coOOectinJ the ta[ is 
borne b\ bXsiness� rather than b\ the state� 9aOXe $dded 7a[es Zere introdXced in Sart becaXse the\ Jive 
seOOers a direct fi nanciaO staNe in coOOectinJ the ta[� 

�� $nn bX\s a comSXter Jame Ior 5��� e[cOXdinJ 9$7� +oZ mXch 9$7 ZiOO she Sa\" 
+oZ mXch ZiOO she Sa\ in totaO"

�� /ebo bX\s bOanN ZritabOe &'s in bXON� +e reSacNaJes them and seOOs them 
individXaOO\� +e Sa\s 5����� cash �incOXdinJ 9$7� Ior �� &'s� +e receives a �� cash 
discoXnt� For hoZ mXch mXst he seOO each &' to maNe a ��� Srofi t"

�� 0Xsa bX\s a neZ radio Ior 5������ e[cOXdinJ 9$7� +e Sa\s cash and Jets a �� 
cash discoXnt� +oZ mXch ZiOO he Sa\ in totaO incOXdinJ 9$7"

Problem solving

3aOesato receives 5��� Ser ZeeN SocNet mone\� 6he Joes to the cinema tZice �cost 5����� Ser fi Om 
e[cOXdinJ 9$7�� 6he has coIIee Ior 5���� and bX\s 5����� airtime� both Zith 9$7 incOXded� +oZ mXch 
SocNet mone\ can she carr\ over to the ne[t ZeeN"

Interesting facts: Value Added Tax (VAT) 
(XroSean 8nion� in the ����s as a consXmStion ta[�  ,t is a ta[ on the SXrchase Srice Oevied each staJe in the 
chain oI SrodXction and distribXtion  Irom raZ materiaOs to the fi naO saOe� For the fi naO bX\er� it is a ta[ on the 
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7 Finances – budget

&an \oX stiOO remember Zhat a bXdJet is"
:hat is the most imSortant rXOe oI a bXdJet"

Budget is the estimate oI revenXes 
and e[SenditXres over a sSecifi ed 
Seriod�

Budget isn’t a bad word
%XdJetinJ is one oI the best Ne\s to 
Jood manaJement oI \oXr mone\�
%XdJetinJ Srevents oversSendinJ�

�� <oX receive 5������ SocNet mone\ ever\ month� <oX Zant to Jo to a movie once 
a ZeeN� 7he entrance Iee is 5����� and a coOd drinN is 5����� 7he ta[i Iare is 5������ 
:iOO \oX be abOe to Jo ever\ ZeeN" &omSiOe a bXdJet Ior the month �� ZeeNs��

�� <oX had the IoOOoZinJ e[Senses Oast month� 0ovie 5������ 7a[i 5������� ,ce &ream 
5����� 1eZ shirt 5������ 'onation to ZeOIare 5������ 6tationer\ 5������ 5eSairs to 
\oXr bic\cOe 5������� <oX receive 5���  SocNet mone\ Ser month Ior the chores 
\oX do aroXnd the hoXse� <oX have saved 5������ XntiO noZ� &omSOete the 
bXdJet beOoZ to fi nd oXt iI \oX can save an\thinJ or iI \oX ZiOO need to Xse some 
oI \oXr savinJs"

Estimated amount Actual amount Difference

Income (pocket money) ������

Expenses

7a[i �����

0ovies �����

6Zeets �����

&Oothes ������              

'onations �����

6avinJs �����

6tationar\ �����

Estimated total expenses

Net Income

Budget
and e[SenditXres over a sSecifi ed 

Budget isn’t a bad word
%XdJetinJ is one oI the best Ne\s to 
Jood manaJement oI \oXr mone\�

Te
rm

 1
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Problem solving

0aNe a Oist oI � Za\s \oX can e[tend 
\oXr bXdJet� 6hare this Oist Zith the rest 
oI the cOass�

Remember:  ([tendinJ \oXr bXdJet means \oX 
have to increase \oXr sXrSOXs�
7his does not onO\ mean redXcinJ e[SenditXre� bXt 
aOso increasinJ income�

 �� <oX SOan to start seOOinJ Á oZers to maNe e[tra SocNet mone\� $ bXnch oI 
Á oZers costs \oX 5����� at the marNet� <oX need to Sa\ 5�� ta[i Iare  Ior a retXrn 
triS to the marNet and \oXr ZraSSinJ SaSer cost \oX 5����� Ior �� sheets� <oX onO\ 
need one sheet Ser bXnch� 8se the bXdJet beOoZ to caOcXOate Zhat \oXr income 
Ior the month mXst be iI \oX estimate that \oX can seOO �  bXnches Ser ZeeN and 
\oX Zant to maNe ��� Srofi t� <oX can onO\ carr\ �� bXnches at a time in the ta[i�

�� 3revioXsO\ 6iSho sSent 5������ a ZeeN oI his ZeeNO\ aOOoZance oI 5������� 1oZ his 
aOOoZance has been redXced to onO\ 5������ a ZeeN� :orN oXt a neZ bXdJet so 
that he can stiOO do the same thinJs�

 Previous expenditure:
 0ovies�   5�� �×��
 $irtime�   5�� �×��
 &oOd drinN� 5� �×��
 &hiSs�  5� �×��

Estimated amount

,ncoPH �VaOHV oI Á oZHUV�

Expenses

FOoZers

:raSSinJ

7a[i

Estimated total expenses

1Ht ,ncoPH �pUofi t�
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8 Finances – loans and interest

Can you still remember what a loan is? What is interest?

$ loan is sXm oI mone\ that an 
individXaO or a comSan\ Oends to 
an individXaO or comSan\ Zith the 
obMective oI JaininJ Srofi ts Zhen the 
mone\ is Said bacN� 

Interest is the Iee charJed b\ a 
Oender to a borroZer Ior the Xse oI 
borroZed mone\� 7he Iee is XsXaOO\ 
e[Sressed as an annXaO SercentaJe 
oI the amoXnt borroZed� aOso caOOed 
interest rate�

(ver\one NnoZs the oOd advice� “Never 
a borrower or a lender be,” bXt in the 
modern ZorOd Ooans and credit have 
MXst aboXt reSOaced cash savinJs as 
the Za\ that averaJe SeoSOe fi nance 
OarJe SXrchases� 7hereIore maNe sXre 
\oX NnoZ e[actO\ hoZ mXch interest 
\oX Sa\�

�� Find the simSOe interest earned on a amoXnt oI 5� ��� at an annXaO interest rate oI 
���� over � \ears�

�� 2n � -Xne 6iSho oSened a savinJs accoXnt at the 3ostbanN that Said ���� 
interest� +e deSosited 5���� 7en da\s Oater on �� -Xne he deSosited 5� ���� Five 
da\s Oater on �� -Xne he deSosited 5���� 1o other deSosits or ZithdraZaOs Zere 
made� FiIteen da\s Oater� at the end oI the month� the banN caOcXOated the daiO\ 
interest� 

 
 a�  +oZ mXch simSOe interest �caOcXOated to the nearest cent� did he earn" 
 b� :hat Zas the baOance oI the accoXnt at the end oI the fi rst �� da\s"

$
individXaO or a comSan\ Oends to 
an individXaO or comSan\ Zith the 
obMective oI JaininJ Srofi ts Zhen the 

Can you still remember what a loan is? What is interest?

(ver\one NnoZs the oOd advice� 
a borrower or a lender be,”
modern ZorOd Ooans and credit have 
MXst aboXt reSOaced cash savinJs as 

\oX NnoZ e[actO\ hoZ mXch interest 
\oX Sa\�

Te
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Sign:

Date:

�� 6X]\ borroZed 5� ��� Irom a banN Ior a Seriod oI tZo \ears and si[ 
months at a simSOe annXaO interest rate oI ����� +oZ mXch mXst she 
reSa\ at the end oI the time Seriod"

�� $ndiOe has 5� ��� to invest and needs 5� ��� in �� \ears� :hat annXaO rate oI 
retXrn ZiOO he need to accomSOish his JoaO"

�� -abX·s investment oI 5� ��� earned 5��� in tZo \ears� 
 a�   Find the simSOe interest rate Ior this investment� ,I she decides to invest the totaO 

amoXnt �oriJinaO SrinciSaO amoXnt SOXs interest� Ior another tZo \ears at the 
same rate� caOcXOate the IoOOoZinJ�

 b�  :hat interest ZiOO she earn over the second tZo \ears�
 c�   :hat is the diIIerence in interest earned over the fi rst tZo \ears� comSared Zith 

interest earned over the second tZo \ears"

Problem solving

$ totaO oI 5�� ��� Zas invested in tZo accoXnts� 2ne accoXnt earned �� annXaO interest and the other 
earned ��� 7he totaO annXaO interest earned Zas 5� ���� +oZ mXch Zas invested in each accoXnt"  :rite 
tZo eTXations to heOS \oX soOve the SrobOem�
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9 Finances – hire purchase

Do you know what hire purchase means?

Hire purchase is a s\stem b\ Zhich 
a bX\er Sa\s Ior an asset in reJXOar 
instaOments� ZhiOe enMo\inJ the Xse oI it�
'XrinJ the reSa\ment Seriod� 
oZnershiS oI the item does not Sass to 
the bX\er �it is on ¶hire·�� 8Son the IXOO 
Sa\ment oI the Ooan SOXs interest� the 
titOe Sasses to the bX\er �the ¶SXrchase· 
is noZ comSOete��  

0an\ orJanisations enter into hire SXrchase 
or OeasinJ aJreements to Sa\ Ior and Xse 
eTXiSment over a Seriod oI time rather than 
Sa\inJ the IXOO cost XS Iront�

7he reSa\ment Seriod is normaOO\ the same 
as the SrodXction OiIe oI the machine� For 
e[amSOe� a Iarmer bX\s a tractor and Sa\s it 
oII over � \ears� $Iter � \ears he t\SicaOO\ has 
to reSOace the tractor�

Hire purchase mXst not be conIXsed Zith instalment sale�
,n 1orth $merica and the 8nited .inJdom the\ caOO hire SXrchases� instaOment saOes� bXt in 6oXth 
$Irica an instaOment saOe reIers to the fi nance oI an asset that is simiOar to a Ooan� ,n the case oI 
an instaOment saOe the bX\er borroZs the mone\ Irom an institXtion �sXch as a banN� and Xses the 
eTXiSment as sXret\� 2ZnershiS oI the item is transIerred to the bX\er immediateO\� ,n the case oI 
a hire SXrchase the institXtion bX\s the eTXiSment and oZnershiS beOonJs to the institXtion� 7he 
bX\er ¶hires· the eTXiSment Irom the institXtion at a aJreed instaOment� 2nO\ at the end oI the hire 
SXrchase aJreement is oZnershiS transIerred to the bX\er� 

1. How to calculate hire purchase payments
a� 'etermine the totaO cost oI the item \oX Zish to SXrchase incOXdinJ the 9$7 

�vaOXe added ta[� and an\ other charJes or Iees that ma\ aSSO\� 7hese ma\ 
incOXde accoXntinJ� insXrance� and transSort charJes� amonJ others�

b� 6Xbtract the amoXnt oI \oXr doZn Sa\ment �initiaO deSosit toZards the 
e[Sense� Irom the totaO cost� <oXr Sa\ments are based on the totaO cost minXs 
the doZn Sa\ment�

c� $sN Zhat the interest rate is and hoZ it is caOcXOated� 6ome interest rates are 
oIIered at a Á at rate �simSOe interest�� ZhiOe others are caOcXOated SeriodicaOO\ 
on the baOance remaininJ �comSoXnd interest��  

d� &aOcXOate hire SXrchase Sa\ments based on the amoXnt \oX oZe� the 
interest rate and Sa\ment schedXOe� 7his coXOd amoXnt to an eTXaO Sa\ment 
throXJhoXt the coXrse oI \oXr Sa\ment schedXOe� or it coXOd mean var\inJ 
amoXnts�

Do you know what hire purchase means?

Hire purchase
a bX\er Sa\s Ior an asset in reJXOar 
instaOments� ZhiOe enMo\inJ the Xse oI it�
'XrinJ the reSa\ment Seriod� 

0an\ orJanisations enter into hire SXrchase 
or OeasinJ aJreements to Sa\ Ior and Xse 
eTXiSment over a Seriod oI time rather than 
Sa\inJ the IXOO cost XS Iront�

oII over � \ears� $Iter � \ears he t\SicaOO\ has 
to reSOace the tractor�

 mXst not be conIXsed Zith instalment saleTe
rm
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Sign:

Date:

Problem solving

'avid bX\s a neZ car on hire SXrchase� 7he car costs 5�� ��� �e[cOXdinJ 9$7� and he trades in his oOd 
car �that Zas IXOO\ Said Ior� Ior 5� ���� 7he car reJistration� docXmentation and Oicence Iees Zere 5� ���� 
:hat ZiOO his instaOment be iI he Sa\s � � S�a� in simSOe interest and reSa\s over a Seriod oI �� months"

�� -ames bX\s a Jas JriOO Ior his restaXrant on hire SXrchase� 7he JriOO costs 
5� ��� and he Sa\s a deSosit oI 5� ���� :hat ZiOO his instaOment be iI he 
Sa\s �� � S�a� simSOe interest and reSa\s over a Seriod oI �� months"

�� 0andOa� a Iarmer� Zants to bX\ a neZ tractor� 7he tractor costs 5��� ��� e[cOXdinJ 
9$7� +e can Sa\ a deSosit oI 5�� ���� +e decides to bX\ the tractor on hire 
SXrchase over �� months at a simSOe interest rate oI �� �� 

 a�  :hat ZiOO his instaOment be"
 b�  +oZ mXch interest ZiOO he Sa\"
 c�  +oZ mXch ZiOO he Sa\ in totaO Ior the tractor over �� months" 
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10 Finances – exchange rates

Do you know what exchange rate means?

$n exchange rate is the 
cXrrent marNet Srice Ior 
Zhich one cXrrenc\ can be 
e[chanJed Ior another�

7he Rand �siJn� 5� code� =$5� is the cXrrenc\ 
oI 6oXth $Irica�
7he United States Dollar �siJn� �� code� 86'� 
aOso abbreviated 86�� is the oIfi ciaO cXrrenc\ 
oI the 8nited 6tates oI $merica� 
7he Euro �siJn� ½� code� (85� is the oIfi ciaO 
cXrrenc\ oI the (Xro ]one�
7he Pound sterling �s\mboO� �� code� *%3�� 
commonO\ caOOed the 3oXnd� is the oIfi ciaO 
cXrrenc\ oI the 8nited .inJdom�

4Xotes XsinJ a coXntr\·s home cXrrenc\ as the Srice cXrrenc\ �e�J�� (85 ��������   86' ���� in the 
eXro ]one� are NnoZn as direct TXotation or Srice TXotation �Irom that coXntr\·s SersSective� and 
are Xsed b\ most coXntries�
4Xotes XsinJ a coXntr\·s home cXrrenc\ as the Xnit cXrrenc\ �e�J�� (85 ����   86' ������� in the 
eXro ]one� are NnoZn as indirect TXotation�

Use the exchange rates in the table to help you solve the word problems. Show your 
work in the space provided.

��  0baOi earned 5��� Irom ZaitressinJ� 7he neZ bod\ board she Zants to bX\ costs 
��� $8'� $Iter her SXrchase� hoZ mXch mone\ ZiOO she have OeIt in =$5"

 ZAR ( R ) USD ($) GBP (�) CAD ($) EUR (€) AUD ($)

=$5 ���� ����     ����� ����     ���� ���� 

86' ���� ���� ���� ����     ���� ���� 

*%3 ���� ���� ���� ����     ���� ���� 

&$' ���� ���� ���� ����     ���� ���� 

(85 ���� ���� ���� ����     ���� ���� 

$8' ���� ���� ���� ����     ���� ���� 

Do you know what exchange rate means?

$n 
cXrrent marNet Srice Ior 
Zhich one cXrrenc\ can be 
e[chanJed Ior another�

7he 

7he 

Te
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Sign:

Date:

��  -acN Oives in 2ttaZa� 2ntario� &anada� +is XncOe Oives in /ondon� (nJOand� 
For his birthda\� -acN received ��� Irom his XncOe� +oZ man\ &anadian doOOars 
can he bX\ Zith his birthda\ mone\"

��  2Oivia Oives in 6\dne\� $XstraOia� +er Jrandmother Oives in 3aris� France� For 
&hristmas� she received ½�� Irom her Jrandmother� +oZ man\ $XstraOian doOOars 
can she bX\ Zith her &hristmas mone\"

��  0andOa has ��� 86'� 7he comSXter Jame he Zants to bX\ costs ��� $8'� 'oes he 
have enoXJh mone\ to bX\ the Jame" ,I not� hoZ mXch more 86 mone\ does he 
need"

Problem solving

-abX has ½��� 6he Zants to SXrchase Means Ior ��� &$' and a 7² shirt Ior ��� &$'� $Iter her SXrchases� 
hoZ mXch =$5 ZiOO she have OeIt in =$5"
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11 Sequences that involve integers
Te

rm
 1

1.  Complete these number lines.

2.    Complete these number lines. We have given you the integers for the 
fi UVt YaOuH and thH OaVt YaOuH oI thH LntHUYaOV you aUH to VhoZ on 
each number line.

3.  Complete the following.

Think about what you know about integers.  Look at these integers.  Which integers 
come before and after each number?

3Oace the inteJers  above in ascendinJ and then descendinJ order�

,nteJers incOXde the coXntinJ nXmbers 
^�� �� �� ���`� ]ero ^�`� and the neJative oI 
the coXntinJ nXmbers ^²�� ²�� ²�� ���`

²�

1

��

²�

²� ²��

²��²�

a� 
²� � 1

a� ²� and �

a� 

b� 

c� 

b� ²� and �

c� ²�� and ²�

d� ²��� and �

b� 
²� ²� ²�

c� 
14 17��

d� 
²���

Think 
carefully what 
your intervals 

will be.

²� ²�²�

²�� ²��²��

²�� ²��²��

,nteJers incOXde the coXntinJ nXmbers 
^�� �� �� ���`� ]ero ^�`� and the neJative oI 
the coXntinJ nXmbers ^²�� ²�� ²�� ���`

²��²��
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Sign:

Date:

Problem solving

7he rXOe Ior a nXmber seTXence is SOXs fi ve�
8sinJ this rXOe� maNe a ten²term seTXence incOXdinJ Sositive and neJative inteJers�

4.  Identify the last term in each pattern. What is the rule?

5�  &LUcOH thH fi Ith tHUP Ln Hach pattHUn� :hat LV thH UuOH?

6.  Determine the 10th term in each pattern. What is the rule?

7.  Write the following in ascending order:

8.  Fill in <, > or =

Example: –8, –7, –6, –5, –4, –3, –2. The last term (–2) is the 7th term in the pattern.  The rule is 
previous number + 1.

a�  ²�� ²�� ²�� ²�� ²�� ²�� ²�� �� �   th term�  

b�  ²��� ²��� ²��� ²��� ²��� ²���   th term�

c�  ²��� ²��� ²�� ²�� ²�  th term� 

a�  ²�� ²�� ²�� ²�� �� �� �� �� �     

b�   ²��� ²��� ²�� ²�� ²�� �� �� � 

c�  ²��� ²��� ²��� ²��� ²��� ²��� ²�� 

a�  ²��� ²�� ²��  

b�  ²��� ²��� ²���  

c�  ²��� ²��� ²���  

d�  ²��� ²��� ²���   

e�  ²��� ²��� ²���  

I�   ²��� ²��� ²���  

a�  �� ²�� �� �� ²�� �� ²�    b�  ²�� �� �� ²��� ��� ²��� ��

c�  ²�� �� ��� ��� ��� ²��� ²��� ²��   d�  ²���� ²��� ²���� ²���� �� ²���

a�  �  ²�   b�  ²��  ²�   c�  ²�  2

d�  ²�  �   e�  ²��  ��   I�  ²��  ²��
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12 Calculations with multiple operations

BODMAS stands for:

a�  �²�� � �²��        b�  ��� ² �²��  

c�  �²�� ² ���        d�  �²�� � �²��  

e�  �� � �� � �� ² ��       I�   �� ² �� � �� � ��  

B = 

O =

D =

M =

A =

S = 

What do you notice?

Which one is correct?   Why?

�²�  ² �� ê �� ² ��
  ²� ê �
  ²��

7r\ it on a normaO caOcXOator 
and then on a scientifi c 
caOcXOator�  :hat do \oX 
notice"

�²�  ² �� ê �� ² ��
  ²� ² � ê � ² �
  ²� ²�� ² �
  ²��

Te
rm
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1.  Calculate the following:     

Example:   (–7) + (5)          

  = –7 + 5          

  = –2



27

Sign:

Date:

a�  �� � �� ê �� ê ��     b�  �²� � �� ê �²� � ��

a�  �²� � �� � �²� ² �� ê �� ² ��     b�  �²� � �� ² �²� � �� ê �²� � �� 

c�  �� ² �� ¸ �� ² ��     d�  �²� ² �� ¸ �²� ² ��

c�  �� ² �� ê �²� � �� ¸ �� � ��     d�  �²� � �� ê �²� ² �� � �²� � ��  

e�  �� � �� ê �� � ��     I�  �� ² �� ê �� ² ��

e�  �²� � �� ¸ �²� ��� ² ��� ² ���              I�  &reate a nXmber sentence� 6oOve it�   

2.  Solve the following:      

3.  Solve the following:     

Problem solving

,I the ansZer is �� and the caOcXOation has three oSerations� Jive an e[amSOe oI Zhat the caOcXOation 
coXOd be�

Example:   (–5 – 4) × ( 6 – 2 )          

  = –9 × 4          

  = –36

Example:   (–3 + 2) + (5 – 3) × ( 8 – 9)         
  = (–1) + (2) × (–1)          
  = –1 + (–2)          
  = –1 – 2          
  = –3
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13 Properties of numbers and integers 

1.  Commutative property: use the example to guide you to solve the following:

2.  Use subtraction to check addition or vice versa.            

Te
rm
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Make equations using the same 
coloured symbols. What do you 
notice.

&ommXtative SroSert\�
a � b = b � a 
a × b = b × a

$ssociative SroSert\�
a � �b � c�   �a � b� � c
a × �b × c�   �a × b� × c

'istribXtive SroSert\
a × �b � c�     a × b  �  a × c or
a × �b � c�     �a × b�  �  �a × c�

+ + 
x 

= 

+ 

- 

x 

= 

+ 

- 

- 

- 

x 

= 

+ 

:hat ZiOO haSSen 
iI \oX maNe aOO the 
´aµ s neJative"

« maNe aOO the  
´aµ s and ´b” s 
neJative"

« maNe aOO the  
´aµ s� ´bµ s and 
´cµ s neJative"

Example:   � � �²��   �²�� � �   �    � ê �²��   �²�� ê �   ²��

Example:  � � �²��   � then
                         � ² �   ²� or
                     � ² �²��   �

a�  � � �²��       b�  � � �²��    

                =               = 

a�  � � �²��     then     b�  � � �²��      then   

c�  �� � �²��     d� �� � �²���     

            =                  = 

c�  � � �²��      then     d�  �� � �²��      then   

e�   � ê �²��      I� 0aNe \oXr oZn sXm�

           = 

e�  � � �²� �      then     I�  0aNe \oXr oZn sXm 
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Sign:

Date:

3.  Associative property: use the example to guide you 
to calculate the following:

4.  Use division to check or vice versa.   

5.  Complete the pattern.    

Problem solving

,I the ansZer is ²�� and the caOcXOation has three oSerations� Zhat coXOd the caOcXOation be" 

Example:   >�²� � � �@ � �²��   �²�� � >� � �²��@   ²�

Example:  � ê �²��   ²�� then
 ²�� ¸ �   ²� and
 ²�� ¸ �²��   �

Example: ����  ê  ����   ��
  ����  ê  ����   ��
  ����  ê  ����   ���
  ����  ê  ����   ���

a�  >�²�� � �@ � �²��      = 

b�  >�²�� � �@ � �²��         = 

c�  >���� � �²��@ � �²��     =  

d�  >�²�� � �²���@ � �      = 

e�  >�²��� � �²��@ � ��     = 

a�  � ê �²��      b�  �²�� ê ���     c�  � ê �²��   

d�  � ê �²��       e�  � ê �²��   

a�  ���� ê ����    b�  ���� ê ����    c�  �²��� ê �²���   

      �²��  ê �²��                           �²�� ê �²��                          �²��� ê �²���   

      ���� ê �²��                           ��� ê �²��                           ���� ê �²���   

      �²�� ê ����                           �²�� ê ���                           �²��� ê ����   

d�  ���� ê ����    e�  ���� ê ����    I�   ���� ê ����   

      �²�� ê �²��     �²�� ê �²��                            �²��  ê �²��   

      ���� ê �²��                           ���� ê �²��                           ���� ê �²��    

      �²�� ê ����                           �²�� ê ����          �²�� ê ����   
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14 Square  numbers, cube numbers and 
more e×ponents

:ULtH youU dHfi nLtLon oI VTuaUH nuPEHUV�  0aNH a dUaZLnJ�

2 = 21 = 2
2 × 2 = 22 = 4
2 × 2 × 2 = 23 = 8
2 × 2 × 2 × 2 = 24 = 16
:hat ZiOO the ��th term be in 
the Sattern"

1.  Revision: calculate the following:

2.  Revision: calculate the following:

3. Revision: calculate the following using a calculator:

Example:   �2                  
    � ê �                 
    ��

Example:   43                  
  = 4 × 4 × 4                  
  = 64

Example:   113

                =11 × 11 × 11
                 = 1 331

Te
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6TXare nXmbers�

a�  �2    b�  �2     c�  �2

d�  �2    e�  ��2     I�  �2

a�  �3    b�  �3        c�  �3  

d�  �3    e�  �3

a�  ��3      b� ��3     c�  ��3

d�  �3    e�  �3      I�   �3

6TXare nXmbers�
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Sign:

Date:

Problem solving

$dd the fi rst �� sTXare nXmbers�

4.  Write these numbers in exponential form:

6.  Write the following in exponential form:

8.  Look at the examples and calculate:

5.  Write these numbers in exponential form:

7.  Write the following in exponential form.

Example: 144 = 12 × 12                   
    = 122 

Example:   �� � � 
  = 82 � �3

  = 26 � �3

Example:   31   �� ��1   ��� m1   m� �1 = 9

Example:   81 = 3 × 3 × 3 × 3 = 34

Example:  �� ê �� ê �� ê �� ê �� ê �� ê ��    ��7

a�  ��       b�  �         c�  ��

d�  ���       e�  ��       I�   �

a�  x1                               b�   a2                      c�  ���1 = 

d�  ��1            e�  �1 =    I�  ��1 =  

a�  ��        b�  �      c�  ���

a�  �� ê �� ê �� ê �� ê ��     

b�  �� ê �� ê �� ê �� ê �� ê �� ê �� ê �� ê �� ê �� ê ��     

c�  �� ê �� ê �� ê ��     

d�  �� ê �� ê �� ê �� ê �� ê �� ê �� ê ��     

e�  �� ê �� ê ��      

I�   ��� ê ��� ê ��� ê ���     

a�  ��� � ��        b�  �� � ���              c�  � � �   

d�  � � ��      e�  �� � ��    
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15 Square numbers and square roots

,I thH fi UVt pattHUn LV �� thH VHcond pattHUn LV �� and thH thLUd pattHUn LV �� Zhat ZLOO 
the tenth pattern be?

1.  Complete the table:

Te
rm

 1

,t is imSortant to NnoZ \oXr times tabOes� 
:h\"

1Xmber Square the number Answer

a�   � 62 (6×6) 36

b�   �

c�   �

d�  ��

e�  ��

I�   ��

J�  ��

h�  ��

i�   ��

M�   ��

2.  Without calculating, say whether the answer will be a positive or negative number.

Example:   �²���ì  ZiOO be Sositive  since �²��� ê �²���   ���
                   ����ì ZiOO be Sositive  since ����� ê �����   ���

a�  �²��2      b� ����2      c�  ����2          d�  �²���2 

3.  Write in exponential form:

Example:   a × b × a × b
                   = aì ê bì

  bì ê cì ê cì ê bì
  = b4 × c4

a�  g × g × g × g × g     b�  a × a × b × b 

c�  z × z × c × c × c     d�  d × s × s × d × s
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Sign:

Date:

Problem solving

$dd toJether the fi rst �� cXbe nXmbers�

4.  Revision. Calculate the square root.

5.  Calculate the square root using the example to guide you:

Example: 

Example: 

¥

¥

9

���

3

2 × 2 × 2 × 2
16

���            �

128            2                          

64              2                                   

32              2

16              2

8                2

4                2

2                2

1

7est \oXr ansZer�  �� ê ��   ���

$rea oI the 
room is �mì¥ 3 × 3

¥ 2 × 2 × 2 × 2 × 2 × 2 × 2 × 2

a� ¥ 36

c� ¥ 324

b� ¥ 144

d� ¥ 1296

=

=

=

=
=

:hat are  the 
side OenJths"

¥
�m
�m2

=

� l
l  × l  = �m2 

5emember this is 
Zhat Ze caOO Srime 
Iactorisation�

<oX Xse the rXOes oI 
divisibiOit\�

<oX shoXOd aOZa\s 
tr\ the smaOOest 
Srime nXmber fi rst�

+oZ do \oX NnoZ to 
start dividinJ b\ �" 

%Xt hoZ ZiOO , NnoZ Zhether the 
nXmber is divisibOe b\ � or � or � etc�

a� ¥ 64

d� ¥ 81

b� ¥ ��

e� ¥ 49

c� ¥ 1

I� ¥ 121
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16 Representing square roots

How quickly can you calculate the lengths of the sides of these square rooms? You 
may use a calculator.

� mì
��� mì

��� mì

1.  Say whether the following are true or false. Make any false statements true.

2.  Revise: calculate.

a� 

b� 

c� 

a� b� 

c� d� 

e� I� 

d� 

e� 

I� 

72 = 7

72 = 49

�� � �   ��

2�2 3�3

4�4 ���

6�6 8�8

�� � �   �

12�12
= 12

62 = 36

      = 

Te
rm

 1

¥

¥

¥

¥ ¥

¥ ¥

¥ ¥

¥

¥

¥

¥16
9

4
3

Example:   1ote� :e have Xsed the . s\mboO Ior mXOtiSOication� 
instead oI the XsXaO ê� to save sSace�

J� h� 

i� M� 

����� 7�7

9�9 11�11

¥ ¥

¥ ¥

3.  Represent the square root differently (with numbers that are not square numbers).

2�2�2 2�2�2�2�2
=  2�2 ×   2 =  2�2 ×   2�2 ×    2

= 2    2 = 22    2
= 2 ×   2 = 2 × 2 ×    2

¥ ¥Example 1:  Example 2:  
¥ ¥ ¥¥ ¥

¥ ¥
¥ ¥
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Sign:

Date:

5.  Look at the example and complete the following:

4.  Represent the square root differently.

a� 

d� 

b� 

e� 

c� 

I� 

12

��

��

24

28

18

32   � thereIore    �   �

8

¥

¥

¥

¥

¥

¥

a� 

d� 

J� 

M� 

b� 

e� 

h� 

N�  :rite doZn Zhat \oX 
did� 6hare it Zith a IamiO\ 
member�  

c� 

I� 

i� 

�2

22

81

8
3

92

���2

���

72

36

1¥

¥

¥

¥

¥

¥

¥

Example:  

Example:  =   2 × 2 × 2¥

Problem solving

5eSresent the sTXare root oI an\ IoXr²diJit nXmber XsinJ Srime Iactorisation�

= 2    2¥

=  2�2 ×   2
= 2 ×   2

¥ ¥
¥

a� b� 

N�  :rite doZn Zhat \oX did� 
6hare it Zith a IamiO\                    
 member�  

c� 3�3�3 6�6�6 8�8�8¥

M� 8�8�8�8�8¥

¥ ¥

d� e� I� 9�9�9 ����� 4�4�4¥ ¥ ¥

J� h� i� 3�3�3�3�3 4�4�4�4�4 7�7�7�7�7¥ ¥ ¥
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17 Cube numbers and roots

1.  Complete the table.

Te
rm

 1

,I thH fi UVt VtHp Ln thH pattHUn LV �� thH VHcond VtHp Ln thH pattHUn LV � and thH thLUd 
step is 27, what is the tenth step in the pattern?

Number Cube the number Answer

a� 2 23   �� ê � ê �� 8 

b� 3

c� �

d�  4

e� 1

I� 7

J� 9

h� 8

i� ��

M� 12

2.  Answer positive or negative without calculating.

a�  ���í         b�  ����í        c�  �²��í

d�  ����í        e�  �²���í         I�  �²��í

�²��í is neJative becaXse �²�� ê �²�� ê �²��   ²��

���í is Sositive  becaXse ���� ê ���� ê ����   ��

Example:  
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Sign:

Date:

Problem solving

&aOcXOate the cXbe root oI an\ IoXr diJit nXmber XsinJ Srime Iactorisation�

3.  Write in exponential form..

a�  b × b × b × m × m × m     

b�  � × 3 × 3 × 3 × c × c     

c�  � × 2 × 2 × n × n × n × n     

d�  m × m × m × n × n × n     

e�  � ê � ê �      

a × a × a × b × b × b
= aí × bí

4 × 4 × m × m × m
= 42 × mí
= 16m3

Example 1:  Example 2:  

4.  Calculate.

a� 

a� ��� b� �� ���

d� 

b� 

e� 

c� ���

8

64

�

1

27
=   3 × 3 × 3
= 3

¥

¥

¥

¥

¥

¥Example:  
¥

3

3

3

3

3

3

3

3

5.  Calculate the cube root using the example to help you.

Example:  ¥ 729 729     3 
243 3
81     3
27  3
9 3
3 3
1

¥ 3�3�3�3�3�3=
,s ��� divisibOe b\ �" 
<es � 

� � � � �   ��� 

�� is divisibOe b\ �

= 3�3
= 9

3
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18 Representing cube roots
Te

rm
 1

What is the length, height and width of these cubes?

��� mí
�� mí

� mí

1.  Say whether the following are true or false:

2.  Revise: calculate.

3.  Calculate.

a� 

b� 

c� 

a� 

a� 

c� 

e� 

b� 

b� 

d� 

I� 

d� 

e� 

23 = 2
3

3

3

3

3

3

3

3

3

3 3

3

3

3

3

3

3

3

3

3

73 = 49

27 = 27

��������

9�3

3�3�3

7�7�7

�����

����

11�11�11

4�4�4

27 = 3

12�12�12

8�2

2�2�2�2

2

2�2�2  ×   2 

= 12

= 2
= 2 ×   2
= 
=

93 = 3

¥

¥

¥

¥

¥

¥

¥

¥

¥

¥

¥

¥

¥

¥

¥

¥

¥¥

¥

Example:  

Example:  

¥
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Sign:

Date:

Problem solving

Find a three�diJit cXbe nXmber that is betZeen ��� and ����

c� 

e� 

d� 

I� 

3

3

3

3

49�7

4�16

64�8

������

¥

¥

¥

¥

4.  Calculate.

a� 3
24¥

d� 3

3

81

64

¥

¥

b� 3
��¥

e� 3
��¥

c� 3
72¥

I� 3
��¥

¥ ¥

5.  Look at the example and complete the following:

23   � thereIore    �   �3¥Example:  

a�  �í      b�  �í           c�  �í

d�  �í                e�  �í            I�

3

3

3

3

16

8 × 2
2 × 2

¥

¥
¥

=
=

3 2= 2 ¥

Example:  

3

8 = 2 × 2 × 2 = 23

�    8  =   23   = 23
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a�  �� ê ��       b�  �� ê �� ê �� ê ��   

c�  �� ê �� ê �� ê �� ê �� ê ��    d�  �� ê �� ê �� ê �� ê ��  

e�  �� ê �� ê ��  

a�  ��6     b�  ��4    c�  ��8    d�  ��3   e�  ���

19 Scientific notation

Read the following:

Write the last speech bubble for this conversation.

Te
rm

 1

, need to Zrite this 
nXmber ever\ da\� 
��� ��� ��� ����

<oX can Zrite 
it as� � ê ��11

+oZ did \oX 
do that"

/et me shoZ 
\oX�

1.  Complete the following, using the example to guide you:

2.  Write as a natural number:

�� ê �� ê �� ê �� ê �� ê �� ê �� 
  �� ��� ���
  ��7

 

Example
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Sign:

Date:

a� � ��� ���     b�  �� ��� ���

c�  �� ��� ���     d�  �� ��� ���

e�  ��� ��� ���     I�   ��� ��� ���

a� �������� ê ��6       b�  ������ ê ��4  =

c�  ���������� ê ��8       d�  ��������� ê ��7 =

e�  ��������� ê ��7       I�   �������� ê ���  =

��  :ULtH thH IoOOoZLnJ nuPEHUV Ln VcLHntLfi c notatLon�

4.  Write the following in standard notation:

�� ��� ���
  ��������� ê ��7

��������� ê ��7

  �� ��� ��� 

Example:  

Example:  

Problem solving

:rite a nXmber sentence� XsinJ scientifi c notation� Ior one hXndred thoXsand SOXs one miOOion mXOtiSOied 
b\ ten to the SoZer oI tZo�  
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20 Laws of exponents: xm  x  xn = xm+n

The exponent of a number 
says how many times 
to use the number in a 
multiplication.
E.g. 23 = 2 × 2 × 2

The laws of exponents are also 
called the laws of powers or 
indices. What do you think this 
means? In this worksheet you 
will learn that
xm xn = xm+n

Te
rm

 1

An exponent is an 
easy way  to write a 
lot of multiples.

1. Solve.

Example:
23 × 22

= 23 + 2

= 25

= 32

Test:
23 × 22

= 8 × 4
= 32

You can use a 
calculator.

 a. 

 d. 

33 × 37 =

102 × 106 =

 b. 

 e. 

94 × 92 =

72 × 73 =

 c. 

 f. 

19 × 19 =

85 × 89 =
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Sign:

Date:

 a. 

 d. 

 a.  b.  c. 

c 2 × c 4 =
test with c  = 2

q 3 × q 7 =
test with q  = 3

m 4 × m 5 =
test with m = 3

x5 × x8 =
test with x = 4

p 7 × p 3 =
test with p  = 2

s 9 × s 2 =
test with s  = 5

 b. 

 e. 

 c. 

 f. 

Problem solving

If the answer is d4+2, write a sum and the rule for the answer.

2. Simplify and test your answer.  

3. Why can we say: a m  × a n = a m  +  n? Give three examples.

Example:
x3 × x4

= x3+4

= x7

Test your answer: x = 2
23 × 24

= 8 × 16
= 128

23 +4

= 27

= 128
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Can you still remember what the answer for this law of exponents is?

Today we are going to learn that: 

21 Law of exponents: xm ÷ x n = xm–n
Te

rm
 1

xm × xn = 

=  xm–n or xm ÷ xn = xm–nxm

xn

1. Simplify. 

Example:
35 ÷ 32

= 35–2

= 33

= 27

Test:
35 ÷ 32

= 243 ÷ 9
= 27

 a. 

 d. 

75 ÷ 72 =

812 ÷ 88 =

 b. 

 e. 

310 ÷ 37 =

110 ÷ 110 =

 c. 

 f. 

29 ÷ 23 =

415 ÷ 44 =

You can use a 
calculator.

Did you study 
the laws of 
exponents?
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Sign:

Date:

Problem solving

If the answer is cb–d, write a sum for it.

 a. 

 d. 

p 5 ÷ p 3 =
Test with p  = 2

x7 ÷ x6 =
Test with x = 3

z 7 ÷ z 4 =
Test with z  = 3

s 9 ÷ s 5 =
Test with s  = 2

e 8 ÷ e 3 =
Test with e  = 2

g 20 ÷ g 15 =
Test with g  = 3

 b. 

 e. 

 c. 

 f. 

2. Solve and test your answer.

Example:
x5 ÷ x3

= x5–3

= x2

Test your answer: x = 2
25 ÷ 23       and 
= 25–3 

= 22

= 4

25 ÷ 23

= 32 ÷ 8
= 4

� 25 ÷ 23  = 25–3
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22 More laws of exponents: (xm)n = xmn
Te

rm
 1

Revise the following:

Today we are going to learn that: 

xm × xn = 

xm ÷ xn = 

( xm)n = xmn

1. Simplify.   

Example:
(23 )2

= 23x2

= 26

= 64

Test:
(23)2

= (8)2

= 64

 a. 

 a. 

 d. 

 d. 

(22 )7

(x2 )3

(a 2 )3

(35 )2

 b. 

 b. 

 e. 

 e. 

(14 )1

(p 2 )6

(x3 )4

(152 )5

 c. 

 c. 

 f. 

 f. 

(79 )4

(p 5 )5

(v 3 )3

(127 )11

2. Simplify.

Example:
( x3 ) 2

= x3x2

= x6

Test your answer: x = 2
(23)2         and
= 82

= 64
                 � (23)2  = 23x2

You can use a 
calculator.

Did you study 
the laws of 
exponents?

23x2

= 26

= 64
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Sign:

Date:

Problem solving

If the answer is ac × bc, write a sum for the answer.

 a. 

 a. 

 d. 

 d. 

(2e 4)1

(r  × s )4

(10k 9)4

(a × d )n

 b. 

 b. 

 e. 

 e. 

(4g 3)5

(b × c )y

(23e 10)2

(a × c )k

 c. 

 c. 

 f. 

 f. 

(9f 6)6

(x × y)t

(14t 5)3

(e  × g )k

3. Solve. 

4. Solve. 

Example:
( 3x2 ) 3

= 31x3    ×      x2x3

= 33        ×      x6

= 27x6

Example:
(a × t)n

= an × tn
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Te
rm

 1

23 Laws of exponents: (x0) = 1

Revise the following:

xm xn     = 

xm ÷ xn  = 

( xm ) n     = 

( x0) = 1

1.  Solve:  what will each number to the power of 0, 1, 2 and 3 be?

Example:
30

= 1
32

= 9
33

= 27
31

= 3

 a. 

 d. 

12

13

 b. 

 e. 

8

9

 c. 

 f. 

4

7

2.  Solve:  what will each number to the power of 0 and 1 be?

Example:

Today we are going to learn that: 

 a. 

 d. 

x

m

 b. 

 e. 

q

p

 c. 

 f. 

r

y

a0

= 1
a1

= a

You can use a 
calculator.

Did you study 
the laws of 
exponents?
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Sign:

Date:

Problem solving

If the answer is 1, write a sum and the rule for the answer.

 a. 

 a. 

 d. 

 d. 

(6x7)0

a 6 ÷ a 6

(9t 5)0

w 2 ÷ w 2

 b. 

 b. 

 e. 

 e. 

(4y3)0

v 3 ÷ v 3

(8s 10)0

y7 ÷ y7

 c. 

 c. 

 f. 

 f. 

(7k 9)0

m 3 ÷ m 3

(13p 10)0

z 10 ÷ z 10

3. Simplify 

4.  Simplify using both methods.

Example:
( 4x2 ) 0

= 1

Example: a 4 ÷ a 4

=  a . a . a . a
    a . a . a . a
=  1

=  a 4–4

=  a 0

= 1

a 4  means
 a  × a  × a  × a
(which is the same as 
a . a . a . a ).
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24 Calculations with exponents

Write down 3 examples of each of these.

Square 
number

Square 
root

Cube 
number

Cube root

1.  Calculate the following:

Te
rm

 1 Example: (–6²)                

= – (6 × 6)                

= – 36

a.  (–82)    b.  (72)    c.  (–92)

d.  (–102)    e.  (62)    f.   (–112)

a.  (–33)       b.  (13)     c.  (–93)

d.  (23)        e.  (–73)     f.   (–103)

2.  Calculate the following:

Example: (–63) 

= – ( 6 × 6 × 6) 

= – 216

How do we use the BODMAS rule 
here? 
%  ²  %racNets fi rst
O –     Orders (powers and roots come 

before division, multiplication, 
addition and subtraction)

DM  –  Division and Multiplication
AS  –  Addition and Subtraction
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Sign:

Date:

3.  Calculate the following:

4.  Calculate the following:

Problem solving

6TXare neJative fi Iteen�

Example:

Example:

3 × 3

3 

= –

   –

= – 3

= – 2

9¥

–8¥

¥

a.  36¥–

a.  8¥
3

d.  64¥
3

e.  125¥
3

f.  –64¥

b.  –27¥
3

c.  –125¥
3

d.  81¥ e.  4¥

b.  49¥–

f.  64¥–

c.  16¥

3

–
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25
Calculations with multiple operations 
(square and cube numbers, square 
and cube roots)

Revision:  What does BODMAS mean? Write it down

B   ___________________________________________________________________________

O   __________________________________________________________________________

D   ___________________________________________________________________________

M  ___________________________________________________________________________

A   ___________________________________________________________________________

S   ___________________________________________________________________________

1.  Calculate.

2.  Calculate.

Example:  (7 + 6) + (23)          
  = 13 + 8          
  = 21

Example:  (32) – (4 – 5)          
  = 9 – (–1)          
  = 10 

a.  (8 + 5) + (22) =   b.  (23) – (3 + 2) =            c.  (7 + 6) + (72) =

  

d.  (4 + 2) – (52) =   e.  (32) – (3 + 2) =            f.   (5 – 1) + (43) =

a.  (13) + ( 3 – 5) =   b.  (62) – (6 – 8) =   c.  (42) – (5 – 7) = 

 

d.  (8 – 7) – (43) =   e.  (9 – 10) + (23) =           f.   (5 – 7) + (72) =

Te
rm

 1
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Date:

a.  4 + (5 – 6)    b.  64 – (5 – 6)            c.  (8 – 10) +   36  

 

d.  (9 – 12)  +   8   e.  125 – (6 – 9)             f.   (–4 – 7) +   9

Problem solving

If the answer is one hundred and the calculation has three operations, with a cube root and a square 
number, what could the calculation be?

3.  Calculate.

4.  Calculate.

5.  Calculate.

Example:  9 + (5 +1)          
  = 3 + 6          
  = 9 

Example:  125 – (3 – 8)          
  = 5 – (–5)          
  = 10 

a.   (  25) + (5 + 4) + (62) =

b. (92) + (  36) – (6 + 2) =

c. (  125) + (3) + (5 – 6) =

d. (5 + 4) – (53) – (  8) =

e. (10 – 5) + (  81) – (62) = 

f. (13) – (3 – 4) – (  144) =

¥

¥

¥

¥

¥

¥

¥

¥

¥

¥ ¥

¥

¥
3

¥

a.   4 + (2 + 3)    b.   36 + (5 + 6)            c.  (8 + 4) +   27  

 

d.   64  – (2 +1)   e.  (6 + 8) +  144             f.  (4 – 3) +   16

¥ ¥

¥ ¥
3

¥
3

¥
3

3

3

3
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26 More calculating with exponents

:ULtH doZn aOO thH UuOHV and dHfi nLtLonV you NnoZ aEout H[ponHntV and thH 
calculation of exponents.

1.  Calculate.

2.  Calculate and simplify your answer if possible. 

Example:

Example:

a. 

d. 

b. 

e. 

c. 

f. 

Te
rm

 1

23

22

3

4

2

( ) 3

4

2

( )

2 × 2 × 2

2 × 2

32

42

44

41

103

102

74

73

84

82

119

117

910

94

xm

xn
8

4

3 × 3

4 × 4
9

16

=

= =

=

= =

= =

=  2

=  23 – 2

=  21

=  2

Remember

= xm–n

or

32

(22)2

32

24

9

16

     
=

=

You did it like this.

… and your friend 
like this.

Talk about it.
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Sign:

Date:

     
3.  Calculate. 

Example: 9

25

9

25

3.3  

5.5   

3

5

=

=

=

=

3

5

You did it like this.

… and your friend 
like this.

Talk about it.

a. 

a. 

d. 

d. 

b. 

b. 

e. 

e. 

c. 

c. 

f. 

f. 

3
8

4( )

6
8

2( )

4
9

5( )

9
13

3( )

7
10

3( )

2
14

4( )

Problem solving

Write an algebraic expression where the numerator and denominator are written in exponential form.

¥

16
36¥

¥

¥

¥

¥

¥

¥

¥

¥

¥

9
25

9
49

36
144

9
81

25
169
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27a Numeric patterns

What does each statement tell you.  Give two more 
examples of each.

Constant difference: 
e.g. –3; –7; –11; –15 
“Add – 4” to the 
previous term or 
counting in “– 4s”.

Not having a constant 
difference or ratio: 
e.g. 1; 2; 4; 7; 11; 16 
“Increase the difference 
between consecutive 
terms by 1 each time”.

Constant ratio: e.g. –2; 
– 4; – 8; –16; – 32 “Multiply 
the previous term by 2.”

1.  What is the constant difference between the consecutive terms?

2. What is the constant ratio between the consecutive terms?

3.  Do these patterns have a constant difference or a constant ratio or neither?

4.  What is the constant difference or ratio between the consecutive terms?

a.  3, 5, 7, 9   b.  2, 4, 6, 8    c.  9, 6, 3, 0

d.  7, 14, 21, 28   e.  1, 2, 3, 4    f.   6, 12, 18, 24

a.  3, 9, 27, 81   b.  9, – 27, 81, –243   c.  5, –25, 125, – 625

d.  8, 16, 32, 64   e.  2, –8, 32, – 128         f.  10, –100, 1 000, –10 000

a.  1, 4, 10, 19   b.  2, 5, 7, 11          c.  3, 7, 13, 21

d.  12, 10, 6, 0   e.  2, 6, 13, 23          f.   7, 13, 25, 43

a.  5, –15, 45, –135   b.  6, 24, 96, 384          c.  1, 9, 17, 25

d.  4, –20, 100, –500  e.  8, 2, –4, –10          f.   9, 5, 1, –3

Te
rm
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examples of each.

Constant difference: 
e.g. –3; –7; –11; –15 
“Add – 4” to the 
previous term or 
counting in “– 4s”.

Numeric patterns are 
commonly divided into 
arithmetic (made by adding 
or subtracting a number 
each time) and geometric 
(which involve multiplying 
or dividing by a number). 
Some geometric  patterns 
are exponential, that is, they 
are made by multiplying by 
an exponent.
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 i.   Complete the table.
 ii.   State the rule.
 iii.  Determine term value as asked.

Rule?      What will the value of the 20th term be?        

Rule?      What will the value of the 45th term be?        

Rule?      What will the value of the 46th term be?

Rule?      What will the value of the nth term be? 

Rule?      What will the value of the nth term be?

a. 

b. 

c. 

d. 

e. 

5.  Complete the table and then state the rule.

Problem solving

a.   If the constant ratio is –8, what could a sequence of numbers be?
b.   Draw diagrams to illustrate the arithmetic patterns in questions 2a and d and the geometric patterns 

in 5a and d.

     Example: Rule? The 
term × 3.

Position 1 2 3 4 5 n

Value of the term  3 6 9 12 15 n × 3

Position 2 4 6 8 n

Value of the term  4 8 16

Position 5 15 25 35 n

Value of the term  12 22

Position 1 2 3 4 5 n

Value of the term  –12 –15

Position 1 2 3 4 5 n

Value of the term  4 9 25

Position 0 1 3 4 n

Value of the term  2 6 8

continued ☛
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27b Numeric patterns continued

7aON aEout thLV�

Read the top row.
The positions: 1st term, 2nd term, 3rd term, 4th term, 5th term, nth term
If the 2nd term’s position is 2 and its value is 12 the rule is 2 × 6 = 12.  Does this rule (n × 6) hold true for 
the other positions? What is the value of the 1st term?

Te
rm

 1

Position of hexagon in pattern 1 2 3 4 5 n

Number of matches ? 12 18 24 30

Position of hexagon in pattern 1 2 3 4 5 6 10 n

Number of matches

1

1st term

?

1 × ?

12

2 × 6

18 2418

3 × 6

24 3024

4 × 6

30

5 × 6

2

2nd term

33

3rd term

54

4th term

55

5th term

n

n is the position 
of the term.

��   'UaZ PoUH PatchVtLcNV to PaNH thH nH[t pattHUn Ln a VHTuHncH oI hH[aJonV�

�� &aOcuOatH thH nuPEHU oI PatchVtLcNV uVHd�

3.   Record your results in this table. 

Hexagon pattern 1:                                            Hexagon pattern 2:

a.  1st hexagon has 1 matchstick per side 1 × 6 = 6

b.  2nd hexagon has 2 matchsticks per side 

c.  3rd hexagon has 3 matchsticks per side  

d. 4th hexagon has 4 matchsticks per side  

10th hexagon  = 

nth hexagon  =  

What will the next 
pattern be?
The rule: add one 
matchstick to each 
side.

(1 × 6)
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n is the position 
of the term.

Problem solving

a� 'raZ the fi rst three terms oI a trianJXOar nXmber Sattern �as \oX did Ior a he[aJon XsinJ matches 
in question 1).

 Identify the rule.
 Complete the table.

b� 7hen do simiOar tabOes� bXt onO\ Ior the fi rst three terms� Ior these Satterns�
 i.  Square number pattern     ii. Pentagonal number pattern 
 iii.  Octagonal number pattern

a.  13, 25, 37, 49…

a.  4(n) + 1

b.  6, 11 16, 21 …

b.  6(n) + 1

c.  3, 5, 7, 9 …

c.  8(n) + 3

4.  Complete the following: 

5.  Draw and complete your own tables using the following information:

     Example: 8, 15, 22, 29, …

Term 1 2 3 4 18 n

Value of the term  8 15 22 29 127 7(n) +1

Term 1 2 3 4 17 n

Value of the term

Term n

Value of the term

Position of ___ in pattern 1 2 3 4 5 10 n

Number of matches

Term 1 2 3 4 22 n

Value of the term

Term n

Value of the term

Term 1 2 3 4 41 n

Value of the term

Term n

Value of the term

 Add 7 to the previous position.
  7 × the position of the term + 1 ___.
  7(n) + 1, where “n” is the position of the term.
  7(n) + 1, where “n” is a natural number. 
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28 Input and output values
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In Grade 7 you learned about input and output values. Make a drawing to illustrate input and 
output values.

Input Process Output

1.  Complete the following:

 a. 

 c. 

 b. 

 d. 

Example:  t = p × 2 + 3

0 × 2 + 3 = 3 (t = 3)

2 × 2 + 3 = 7 (t = 7)

4 × 2 + 3 = 11 (t = 11)

6 × 2 + 3 = 15 (t = 15)

8 × 2 + 3 = 19 (t = 19)

0
2
4
6
8

7
10
13
16
19

4
12
20
28
36

3
7

11
15
19

18
32
46
60
74

p

p

p

p

p

t

3
7

11
15
19

t

t

t

t

t  =  p × 2 +  3

t  =  p × 4 –2

t  =  p × 2 +  7

g =  p × 2 +  10

t  =  p × 4 – 8

This is the rule for this 
Á oZ diaJram�
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Problem solving

If s = r × 5 – 9, where r = –2, what is s?
y = – x + (– 3) is the rule. Show this in a table with x = to –3, –2, –1, 0, 1, 2

 a. 

 c. 

 b. 

 a. 

 b. 

 d. 

4
13
22
31
40

2
4
6
8
10

40
18
–16
–44
–72

8
32
64

512
1024

p

p

p

p

t

7
52
97

142
187

t

–2
6

14
22
30

t

22
11
–6
–20
–34

t

28
172
364
3052
6124

2.  What is the rule?

Input and output values.

3.  Describe the relationship between the numbers in the top row and those in the 
bottom row of the table. Then write down the values for m and n.  

m =                              n = 
Rule is ________________

m =                              n = 
Rule is ________________

Example:  

Example:  

4(8) – 1 = 31

4(12) – 1 = 47

4(20) – 1 = 79

4(36) – 1 = 143

4(68) – 1 = 271

The rule is: 4(p) – 1 = t  

8
12
20
36
68

p t

31
47
79

143
271

x 1 2 3 4 m 6

y 4 n 14

x –3 –2 m 0 1 2

y –1 0 1 2 3 n

x –2 –1 0 m 2 3
y 30 27 n 21 18 15

m =  1                           n = 24
Rule is y = –3x + 24
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29a Algebraic vocabulary
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Match the words with the algebraic equation.

An algebraic expression looks like this:   4a² + 5 =
We read: four times a to the power of 2, plus 5.

4a2 + 5 =12

power = exponentvariable

coHIfi cLHnt

constant

base of the power
constant

operator

This is an algebraic 
equation

Like and unlike terms:

We can add “3 apples” 
and “4 apples”, but we 
cannot add “3 apples” and 
“4 pears”. 

1.  Circle the variable.

2.  Circle the constant.

��  &LUcOH thH coHIfi cLHnt�

4.  Circle the operator.

5.  Circle the power/exponent.

��  &LUcOH thH HTuatLonV ZLth ´OLNH tHUPVµ�

��  &LUcOH thH HTuatLonV ZLth ´unOLNH tHUPVµ�

8.  Circle the algebraic expression.

a.  x + 7 = 10     b.   2x + 5 = 9    c.  8 + x = 10  

a.  x + 8 = 14   b.  3x + 10 = 19   c.  5 + 9 = 20 

a.  8x    b.  9a      c.  4x + 2 = 10 

a.  8 × x    b.  9a      c.  4x + 2 = 10  

a.  52    b.  33 + 22 = 31   c.  42 + 13 = 17 

a.  6a + 7a =  b.  2a + 3b =   c.  7b + 19 =  

a.  6a + 3a =  b.  7x + 2y =    c.  7x + 2x =  

a.  2a + 7   b.  7a     c.  3a + 22
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��  &LUcOH thH aOJHEUaLc HTuatLonV�

10.  Revision: Write an algebraic expression for each of the following descriptions:

a.  3a + 2 = 10    b.  10b   c.  7b + 2 = 16

a.  Six more than a certain number.  

b.  Six less than a certain number.

c.  A certain number less than six.  

d.  A number repeated as a term three times.

e.  A certain number times itself. 

continued ☛
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29b Algebraic vocabulary continued
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11.  Explain the following algebraic terms in your own words:  

a.  What does 3n mean in 3, 9, 27, 81...3n? 

b.  What does 2n + 1 mean in 3, 5, 9, ...2n + 1 ?

b.  What does 3n – 7 mean in –4, 2, 20, ...3n – 7?
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d.   For which values of n will the sequence: 16, 22, 28, 34, 40, …, have the 
rule 6(n + 1) + 4?

e.  What does n represent in the following sequence: 8, 10, 14, 22, …, with the rule 
6 + 2n?

f.   What is the role of 7(n)+2 in the sequence  9, 16, 23, 30, …7(n) + 2? 

Problem solving

Create an algebraic expression with three like and three unlike terms. 
What does n mean in 7(n + 2)? (nth term) 
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30 Like terms: whole numbers
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Discuss this:

We can add “3 apples” and “4 apples”, but we cannot add “3 apples” and “4 
pears”.

Give 5 examples of like terms.

1.  Simplify.

Example: 3a + 4a
  = 7a

a.  5a + 3a =Underline the 
variable in red.

Underline the 
constant in blue.

c.  7x – 2x =

b.  6m – 2m=

d.  1n + 5n = f.  3t + 5t =e.  9z + 7z =

2.  Simplify.

Example: 3a2 + 5a2

  = 8a2

  Note:  3a2 + 5a2

    is not 8a4

a.  1a2 + 2a2 =Underline the 
variable in red.

Underline the 
constant in blue.

c.  2x2 + 4x2 =

b.  8r2 + 5r2 =

d.  4t2 – 3t2 = f.   5b2 – 2b2 =e.  3m2 – 2m2 =

3.  Calculate.

Example 1: 5x2 + 4x2 = 9x2

a.  4x2 + 2x2 = 

d.  8a3 + 2a =

Example 2: 5x + 4x2 = 5x + 4x2 

b.  5x2 + 5x =

e.  3b3 + 3b = 

c.  8a2 – 5b2 =

f.  8c3 – 2c3 =
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Like terms: whole numbers
4.  Simplify.

Example: 3a2 × 4a2

  = (3a2)(4a2)  = 3 × 4 × a2 × a2 = 12 × a4

  = 12a4

a.  2a × 3a =

 f.  5a2 × 4a2 =

5.  Simplify.

Example: 3a2 ÷ 4a2

  = 3a2

4a2
  = 3

4
× a2

a2
 

  = 34

a.  1a ÷ 7a =

c.  4a2 ÷ 2a2 =

f.  3x ÷ 6x =

Problem solving

Create a sum with six like terms. Simplify it.

d.  7c × 8c =

b.  2c2 × 5c2 =

e.  6b × 2b =

c.  5b2 × 4b2 =

d.  5b3 ÷ 2b3 =

b.  3f ÷ 5f =

e.  9c ÷ 9c =



68

31 Like terms: integers

What is an integer?  Give some examples.

Revise the following:

� A positive number × a positive number = a positive number
� A negative number × a negative number = a positive number
� A negative number × a positive number = a negative number
� A positive number + a positive number = a positive number
� A negative number + a negative number = a negative number
� A positive number + a negative number = a positive or a negative number

1.  Simplify.

Example: – 3a – 4a
  = –7a

a.  –5a + 3a = Underline the 
variable in red.

Underline the 
constant in blue.

c.  –7x – 2x = 

b.  –6m – 2m = 

d.  1n – 5n = f.  –3t + 5t =e.  –9z + 7z =

2.  Simplify.

Example: –3a2 – 5a2

  = –8a2

a.  1a2 – 2a2 =

c.  2x2 – x2 =

b.  –8r2 – 5r2 =

d.  –4t2 – 3t2 = f.  –5b2 – 2b2 =e.  3m2 – 2m2 =

Underline the 
variable in red.

Underline the 
constant in blue.

3.  Simplify.

Example 1: 5x2 – 4x2 = x2

a.  –4x2 + 2x2 =

d.  –8a3 + 2a =

Example 2: 5x + 4x2 = 5x + 4x2 

b.  –5x2 + 5x =

e.  –3b3 + 3b =

c.  –8a2 – 5b2 =

f.  –8c3 – 2c3 =

Te
rm
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Like terms: integers
4.  Simplify.

Example: 3a2 × 4a2

  = (3a2)(4a2)
  = 12a4

5.  Calculate.

Example: 3a2 ÷ 4a2

  = – 3a2

4a2   

  = – 34

Problem solving

Share with your family what like terms are.

a.  –1a ÷ 7a =

c.  –4a2 ÷ 2a2 =

b.  3f ÷ –5f =

d.  –5b3 ÷ –2b3 = f.  –3x ÷ 6x =e.  –9c ÷ –9c =

a.  2a × –3a =

c.  –5b2 × 4b2 =

b.  –2c2 × –5c2 = 

d.  –7c × 8c = f.  3a2 × –4a2 =e.  –6b × 2b =
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1. Write a number sentence, algebraic expression or algebraic equation to help you 
solf the following problems:

a. If Peter is seven years younger than Jabu and Jabu is two years older than Tshepo, 
how old are Jabu and Tshepo if Peter is 12 years old?

Read through this problem and underline the key concepts.

25 + 11 = 36

The relationship between a boy’s age (x years old) and his mother’s age is given 
as 25 + x� +oZ can this reOationshiS be Xsed to fi nd the mother·s aJe iI Ze NnoZ 
the boy’s age (in this example, 11 years)?

+ere \oX mXst recoJnise that to fi nd the mother·s aJe� \oX mXst 
substitute the boy’s current age into the rule 25 + x. You should also 
recognise that this rule means that this boy’s mother is 25 years 
older than he is.

b. Sandra buys three more apples than Lebo bought.  Lebo has seven apples left 
after he has sold 17 apples. If Sandra only sells eight apples, how many does she 
have left? 

c. Thabo is 10 cm taller than Lebo, and Lebo is 7cm shorter than Mpho. How tall is 
Mpho if Thabo is 178 cm tall?
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Writing number sentences
d. Tshepo gets R5 more than Alwin. Alwin get R2 less than Lebo.
 How much more does Tshepo get than Lebo if Lebo gets R20?

e. James weighs 80 kg and Jenny weighs x kg less. How much do they weigh 
together?

f. Tea Company A makes 700 more tea–bags than Tea Company B. Tea Company 
B makes 300 tea–bags less than Tea Company C. How much more must Tea 
Company A produce to make 5 000 tea–bags per day, if Tea Company C 
produces 3 600 tea bags per day?

Problem solving

Create your own word problem and get a friend to try it out.
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33 Set up algebraic equations
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Talk about this:

6iSho has seven marbOes and -ohn has fi ve� +oZ man\ do the\ have aOtoJether"

What is the keyword in the problem telling you which operation to use?

What does “altogether” tell us?

What are the quantities?
� Sipho’s 7 marbles
� John’s 5 marbles

What is the relationship?
The relationship is Sipho’s marbles + John’s marbles =  total marbles

The number sentence is: 7 + 5 = _____

1.  Solve the following:

Example:
Sipho has 7n marbles and John has 5n. How many do they have altogether?

Keyword:  addition

Relationship:  Sipho’s marbles + John’s marble = total marbles

Number sentence:  7n + 5n = 12n

6iSho has seven marbOes and -ohn has fi ve� +oZ man\ do the\ have aOtoJether"

Addition is probably the 
operation (that is needed)

Altogether

a. Mpho, Ryna and Gugu have 15 books altogether. Mpho has two books and 
Gugu has nine books.  How many books does Ryna have?

Keyword: ______________________________________________________________

Relationship: ______________________________________________________________

Number sentence: ______________________________________________________________

b. Belinda is on page 84 of her book. The book has 250 pages. How many pages 
does she still have to read?

Keyword: ______________________________________________________________

Relationship: ______________________________________________________________

Number sentence: ______________________________________________________________
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Set up algebraic equations
c. Thomas read 64 pages and Linda read 52. How many more pages did 

Thomas read?

Keyword: ______________________________________________________________

Relationship: ______________________________________________________________

Number sentence: ______________________________________________________________

d. Thabo buys x amount of toffees. He has eight left from yesterday. If today he eats 
half of all the toffees he bought, he will have 3 left for tomorrow. How many did 
he buy?

Keyword: ______________________________________________________________

Relationship: ______________________________________________________________

Number sentence: ______________________________________________________________

2. Write a different number sentences for each statement. 

a.  Money earned each month – expenses = money available each month

_______________________________________________________________________________

_______________________________________________________________________________

_______________________________________________________________________________

Problem solving

Kabelo has a certain number of computer games. He gets four more for his birthday. How many games 
did he have before his birthday if he now has 37 games?

b.  Speed × time = distance

_______________________________________________________________________________

_______________________________________________________________________________

_______________________________________________________________________________

c.  Distance from A to B + distance from B to C = distance A to C.

_______________________________________________________________________________

_______________________________________________________________________________

_______________________________________________________________________________
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34 Additive inverse and reciprocal
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The additive inverse of –4 is 4, and the 
additive inverse of 4 is –4.

number numberadditive inverse its reciprocal

–4 + 4 = 0 4   1
4  

additive inversenumber

4 + –4 = 0

Talk about the reciprocal of a 
number.

What do you notice? To get the 
reciprocal of a number, just divide 
1 by the number.

1. Revision.

a. What is the inverse operation of addition?  ______________________________________

b. What is the inverse operation of subtraction?  ___________________________________

c. What is the inverse operation of multiplication?  _________________________________

d. What is the inverse operation of division?  _______________________________________

2.  Complete.

Example: –4 ___ = 0
  = –4 + 4 = 0

a.  –5 ___ = 0   b.  –9 ___ = 0   c.  11 ___ = 0

d.  6 ___ = 0    e.  –10 ___ = 0   f.   –2 ___ = 0

a.  –7

3.   What is the additive inverse?  Show your calculation to check that the sum of 
a number and its additive inverse equals zero.

Example: –9
  –9 + 9 = 0  9 is the additive inverse, since –9 + 9 = 0

d.  –20

b.  –9

e.  3

c.  –10

f.  –15
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Additive inverse and reciprocal

3.   What is the additive inverse?  Show your calculation to check that the sum of 
a number and its additive inverse equals zero.

Problem solving

What is the multiplicative and additive inverse of 32?

a.  5 × ___ = 1

4.  Complete.

Example: 4 × ___ = 1

  4 × 14 = 1

d.  ___ × 1
2  = 1

b.  7 × ___ = 1

e.  ___ × 1
12 = 1

c.  1
15

 × ___ = 1

f.  9 × ___ = 1

a.  5

5.   What is the reciprical of the following? Show your calculation to check that a 
number multiplied by its reciprocal equals 1.

Example: 

  

d.  7

b.  1
8

e.  3

c.  1
10

f.  11

The reciprocal of 4 is   since 4 ×   =11
4

1
4
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1.  Solve for x.

Example: x + 5 = –4
  x + 5 – 5 = –4 – 5
  x = –9

a.  x + 3 = 7

d.  x – 8 = 6

b.  x – 6 = 2

e.  x + 5 = 4

c.  x – 10 = 5

f.  x – 11 = 7

How will you balance these?

1oZ ZULtH doZn fi YH dLIIHUHnt HTuatLonV�

2x + 3 5 8x 49 – 1

2.  Solve for x:

Example: x + 3 + 2 = –8
  x + 5 = –8
  x + 5 – 5 = –8 – 5
  x = –13

a.  x + 2 – 4 = 6

d.  x – 8 + 3 = 7

b. x + 7 + 2 – 3 = 9

e.  x + 4 – 2 + 6 = –2

c.  x + 5 + –8 = –5

f.  x + 11 – 7 + 9 = 7
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Balance an equation
3.  Solve for x:

Example: x  – 2 + 3 = –5
  x + 1 = –5
  x  + 1 – 1 = –5 –1
  x = –6

a.  x + 3 + 2 = 4

c.  x + 6 + 6 = 3

b.  x + 8 + 7 = –8

d.  x – 9 – 8 = –3 f.  x – 11 + 5 = –7e.  x – 5 – 4 = 7

4.  Solve for x:

Example: 2x = 16

  2x
2  = 16

2

  x = 8

a.  3x = 27

c.  2x – 4 = 10

b.  5x + x = 18

d.  7x = 28 f.  15ab = 30e.  5m = 25

5.  Solve for x:

Example: 2x
3  = 12

  2x
3  × 3 = 12 × 3

  2x
2  = 36

2

  x = 18

a.  4x
6

 = 12 b.  x
5  = 15

Problem solving

Solve for a, if a divided by 25 equals 100.  

c.  x
2

 = 30 d.  x
3  = 6 e.  x

3
 = 24 f.  x

7  = 7
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ou
, e

.g
. i

f   
      

      
  

a 
= 

2 
 a

nd
 b

 =
 3

, t
he

n 
       

     
a 

+ 
b 

= 
2 

+ 
3 

= 
5

A
n 

ex
p

re
ss

io
n 

is 
nu

m
b

er
s,

 
sy

m
b

ol
s 

a
nd

 o
p

er
a

to
rs

 
(+

, –
, ×

 a
nd

 ÷
) g

ro
up

ed
 

to
g

et
he

r t
o 

sh
ow

 th
e 

va
lu

e 
of

 s
om

et
hi

ng
.

a
.  

4x
 +

 8
 =

 

2.
  D

o 
th

e 
sa

m
e 

su
m

s 
bu

t t
hi

s 
tim

e 
w

ith
 x

 =
 –

2.

d
.  

8x
 +

 3
 =

b
.  

6 
+ 

3x
 =

 

e.
  9

 +
 5

x 
=

c.
  5

x 
+ 

3x
 =

f. 
 7

x 
– 

4x
 =

a
.  

x2  +
 2

 =
 

3.
  I

f x
 =

 3
, t

he
n:

Ex
am

pl
e:

 
x2  +

 5
 

 
= 

(3
)2  +

 5
 

 
= 

9 
+ 

5
 

 
= 

14

d
.  

x2  –
 3

 =

b
.  

x2  +
 1

1 
=

e.
  x

3  +
 3

0 
= 

c.
  x

3  +
 1

0 
=

f. 
 x

2  –
 1

4 
=

a
.  

x2  +
 2

 =

4.
  D

o 
th

e 
sa

m
e 

su
m

s 
bu

t t
hi

s 
tim

e 
w

ith
 x

 =
 –

3

d
.  

x2  –
 3

 =

b
.  

x2  +
 1

1 
= 

e.
  x

3  +
 3

0 
= 

c.
  x

3  +
 1

0 
=

f. 
 x

2  –
 1

4 
=

a
.  

x2  +
 x

 =
 

5.
  I

f x
 =

 4
, t

he
n:

Ex
am

pl
e:

 
(x

2 )–
x

 
 

= 
(4

2 ) –
 (4

)
 

 
= 

16
 –

 4
 

 
= 

12

d
.  

x3  –
 x

 =

b
.  

–x
 +

 x
2  =

e.
  –

x3  –
 x

 =
 

c.
  x

2  +
 x

2  =

f. 
 x

 –
 x

3  =
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b

Su
bs

tit
ut

io
n 

c
on

tin
ue

d

a
.  

x2  –
 x

 =

6.
 D

o 
th

e 
sa

m
e 

su
m

s 
bu

t t
hi

s 
tim

e 
x 

= 
–4

.

d
.  

x3  –
 x

 =

b
.  

–x
 +

 x
2  =

 

e.
  –

x3  –
 x

 =
 

c.
  x

2  +
 x

2  =

f. 
 x

 –
 x

3  =

a
.  

–2
 =

 1
0

7.
  S

ol
ve

 fo
r x

:

Ex
am

pl
e:

 
–5

x 
= 

10

 
 

–5
x

–5
 =

 10 –5
 

 
 

x 
= 

–2

d
.  

–3
x 

= 
9

b
.  

–6
x 

= 
–1

2

e.
  7

x 
= 

14
 

c.
  2

x 
= 

4

f. 
 –

4x
 =

 1
6

a
.  

4x
 –

 5
x 

= 
8

8.
  S

ol
ve

 fo
r x

:

Ex
am

pl
e:

 
2x

 –
 6

x 
= 

16

 
 

–4
x 

= 
16

 
 

–4
x

–4
 =

 16 –4
 

 
 

x 
= 

–4

d
.  

3x
 +

 1
1x

 =
 7

 

b
.  

8x
 +

 4
x 

= 
4 

e.
  9

x 
– 

4x
 =

 5

c.
  –

2x
 –

 1
0x

 =
 3

f. 
 x

 –
 3

x 
= 

2

Pr
ob

le
m

 s
ol

vi
ng

C
re

a
te

 a
 th

re
e-

te
rm

 a
lg

eb
ra

ic
 e

xp
re

ss
io

n 
us

in
g

 x
 a

s 
yo

ur
 v

a
ria

b
le

 a
nd

 th
en

 s
ub

st
itu

te
 –

6 
fo

r x
.

Yo
u 

m
us

t i
nc

lu
d

e 
fra

ct
io

ns
 in

 y
ou

r e
xp

re
ss

io
n.

W
ha

t i
s 

th
e 

va
lu

e 
of

 y
ou

r e
xp

re
ss

io
n 

if 
x 

= 
3?

 

Term 1
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A

lg
eb

ra
ic

 e
qu

at
io

ns

Term 1

Yo
u 

kn
ow

 th
a

t a
n 

ex
pr

es
si

on
 is

 a
 c

ol
le

ct
io

n 
of

 q
ua

nt
iti

es
 li

nk
ed

 b
y 

op
er

a
to

rs
 

(+
, –

, ×
 a

nd
 ÷

) t
ha

t t
og

et
he

r s
ho

w
 th

e 
va

lu
e 

of
 s

om
et

hi
ng

.

W
ha

t i
s 

a
n 

eq
ua

tio
n?

A
n 

eq
ua

tio
n 

sa
ys

 
th

a
t t

w
o 

th
in

g
s 

a
re

 
th

e 
sa

m
e,

 u
sin

g
 

m
a

th
em

a
tic

a
l 

sy
m

b
ol

s.

A
n 

eq
ua

tio
n 

us
es

 
th

e 
eq

ua
l (

=)
 s

ig
n.

Ex
a

m
p

le
: 

6 
+ 

4 
= 

11
 –

 1

a
.  

4x
 =

 1
6

1.
  S

ol
ve

 fo
r x

 a
nd

 te
st

 y
ou

r a
ns

w
er

.

Ex
am

pl
e:

So
lv

e 
fo

r x
 if

 –
2x

 =
 8

–2
x 

= 
8

–2
x

–2
 =

 
8 –2

 

x 
= 

–4

Te
st

: 
–2

x 

 
 

= 
–2

(–
4)

 
 

= 
8 

d
.  

9x
 =

 –
 8

1 

b
.  

5x
 =

 2
5 

e.
  –

7x
 =

 4
9

c.
  –

8x
 =

 6
4

f. 
–1

1x
 =

 8
8

N
ot

e 
th

a
t –

2 
÷ 

–2
 =

 –2 –2
 =

 1
 (p

os
iti

ve
 o

ne
)

a
.  

4x
 +

 1
 =

 9

2.
  S

ol
ve

 fo
r x

 a
nd

 te
st

 y
ou

r a
ns

w
er

.

Ex
am

pl
e:

So
lv

e 
fo

r x
 if

 3
x 

+ 
1 

= 
7

To
 s

ol
ve

 th
e 

eq
ua

tio
n 

re
q

ui
re

s 
tw

o 
st

ep
s.

A
d

d
 –

1 
to

 b
ot

h 
sid

es
 o

f t
he

 e
q

ua
tio

n.
3x

 +
 1

 –
1 

= 
7 

– 
1

3x
 =

 6
Th

en
 d

iv
id

e 
b

ot
h 

sid
es

 o
f t

he
 e

q
ua

tio
n 

b
y 

3
3x 3

 =
 

6 3
x 

= 
2

Te
st

: 
3x

 +
 1

 
 

 
= 

3(
2)

 +
 1

 
 

 
= 

6 
+ 

1 
 

 
= 

7 

d
.  

2x
 –

 8
 =

 –
10

b
.  

5x
 +

 2
 =

 1
2

e.
  –

2x
 –

 6
 =

 –
14

c.
  2

x 
– 

4 
= 

6

f. 
 3

x 
– 

6 
= 

–3
 

Pr
ob

le
m

 s
ol

vi
ng

W
rit

e 
a

n 
a

lg
eb

ra
ic

 e
q

ua
tio

n 
fo

r t
w

ic
e 

a
 n

um
b

er
 is

 tw
en

ty
-fo

ur
.

W
rit

e 
a

n 
a

lg
eb

ra
ic

 e
q

ua
tio

n 
fo

r t
w

ic
e 

a
 n

um
b

er
, d

ec
re

a
se

d
 b

y 
tw

en
ty

-n
in

e,
 is

 s
ev

en
.

To
 s

ol
ve

 th
e 

eq
ua

tio
n:

 d
iv

id
e 

b
ot

h 
sid

es
 o

f t
he

 e
q

ua
tio

n 
b

y 
–2
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So

lv
in

g 
pr

ob
le

m
s

Term 1

W
rit

e 
do

w
n 

th
e 

ke
y 

w
or

ds
 y

ou
 u

se
 w

he
n 

so
lv

in
g 

a 
pr

ob
le

m
.

1.
  R

ev
is

io
n:

  S
ol

ve
 fo

r x
.

a
.  

x 
+ 

5 
= 

13
 

d
.  

–2
x 

= 
4

b
.  

x 
– 

8 
= 

16

e.
  –

3x
 =

 –
6 

c.
  x

 –
 7

 =
 –

9

f. 
 3

x 
+ 

1 
= 

13

2.
  S

ol
ve

 th
e 

fo
llo

w
in

g:
a

. 
W

he
n 

six
 is

 a
d

d
ed

 to
 fo

ur
 ti

m
es

 a
 n

um
b

er
 th

e 
re

su
lt 

is 
50

. F
in

d
 th

e 
nu

m
b

er
. 

b
. 

Th
e 

su
m

 o
f a

 n
um

b
er

 a
nd

 n
in

e 
is 

m
ul

tip
lie

d
 b

y 
–2

 a
nd

 th
e 

a
ns

w
er

 is
 –

8.
 F

in
d

 th
e 

nu
m

b
er

.

c.
 T

he
 le

ng
th

 o
f a

 re
ct

a
ng

ul
a

r m
a

p
 is

 3
7,

5 
cm

 a
nd

 th
e 

p
er

im
et

er
 is

 1
25

 c
m

. F
in

d
 th

e 
w

id
th

. 

d
. 

Fi
nd

 th
e 

a
re

a
 o

f a
 re

ct
a

ng
le

 w
ith

 a
 le

ng
th

 o
f 2

x 
cm

 a
nd

 a
 b

re
a

d
th

 o
f 

2x
 +

 1
 c

m
. W

rit
e 

yo
ur

 a
ns

w
er

 in
 te

rm
s 

of
 x

.

e.
 I

f t
he

 a
re

a
 o

f a
 re

ct
a

ng
le

 is
 (4

x2  –
 6

x)
 c

m
2 , 

a
nd

 it
s 

b
re

a
d

th
 is

 2
x 

cm
, w

ha
t w

ill 
its

 
le

ng
th

 b
e 

in
 te

rm
s 

of
 x

?

f. 
If 

y 
= 

x3  +
 1

, c
a

lc
ul

a
te

 y
 w

he
n 

x 
= 

4 

g
. 

Th
a

nd
i i

s 
six

 y
ea

rs
 o

ld
er

 th
a

n 
So

p
hi

e.
 In

 th
re

e 
ye

a
rs

 T
ha

nd
i w

ill 
b

e 
tw

ic
e 

a
s 

ol
d

 a
s 

So
p

hi
e.

 H
ow

 o
ld

 is
 T

ha
nd

i n
ow

?

h.
 I

n 
a

 g
iv

en
 a

m
ou

nt
 o

f t
im

e,
 M

r S
ha

b
a

la
la

 d
ro

ve
 tw

ic
e 

a
s 

fa
r a

s 
M

rs
 S

ha
b

a
la

la
. 

A
lto

g
et

he
r t

he
y 

d
ro

ve
18

0 
km

. F
in

d
 th

e 
nu

m
b

er
 o

f k
ilo

m
et

re
s 

d
riv

en
 b

y 
ea

ch
. 
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D

iv
id

e 
m

on
om

ia
ls

, b
in

om
ia

ls
 a

nd
 

tr
in

om
ia

ls
 b

y 
in

te
ge

rs
 o

r m
on

om
ia

ls

Term 2

Lo
ok

 a
nd

 d
is

cu
ss

ex
p

on
en

ts

te
rm

s

2x
4  +

 x
2  +

 6
x 

–1

M
on

om
ia

l (
1 

te
rm

)  
8x

4

Bi
no

m
ia

l (
2 

te
rm

s)
  

3x
2  +

 4

Tr
in

om
ia

l (
3 

te
rm

s)
  

4x
2  +

 x
2  +

 3

Po
ly

no
m

ia
l  

 
 

4x
2  –

 5
xy

2  +
 y

2 
+ 

2

1.
  S

im
pl

ify
. T

es
t y

ou
r a

ns
w

er
.

Ex
am

pl
e:

 
   

x4 x2

 
 

= 
xx

xx xx
 

 
 

= 
x.

x

 
 

= 
x2

a
.  

x2 x
b

.  
x3 x2

c.
  

x3 x

d
.  

4x
2

2x
e.

  
6x

3

2x
2

f. 
 

8x
2

4x

2.
  S

im
pl

ify
.

Ex
am

pl
e:

 
   

x4  –
 x

2

x2

 
 

  =
 

 
 

  =
   

   
– 

 
 

  =
 x

2  –
 1

a
.  

x6  –
 x

2

x2
 =

Te
st

 th
ro

ug
h 

su
bs

tit
ut

io
n:

 
   

 x4  –
 x

2

x2
  

   
 x

2  –
 1

x 
= 

2 
 

 
 

 
 

= 
(2

)2  –
 1

 
 

 
 

 
 

 
= 

3
 

 
 

 
 

= 
24  –

 2
2

22  

 
 

 
 

 
= 

16
 –

 4
4

 
 

 
 

 
= 

 12 4

 
 

 
 

 
= 

  3

Th
is 

is 
a

 m
on

om
ia

l

T x

Th
is 

is 
a

 b
in

om
ia

l b
.  

x9  –
 x

3

x3
 =

c.
  

x8  –
 x

4

x4
 =

3.
  S

im
pl

ify
.

Ex
am

pl
e:

 
   

x4  –
 6

x2 
– 

1
x2

 
 

= 
x4 x2

 –
 6x

2

x2
 –

 1 x2

 
 

= 
x2  –

 6
 –

 1 x2

a
.  

x4  –
 2

x2  –
 3

x2
 =

Te
st

 th
ro

ug
h 

su
bs

tit
ut

io
n:

 
   

 x4  –
 6

x2  –
 1

x2
 

x2  –
 6

 –
 1 x2

x 
= 

2 
 

 
 

= 
24  –

 6
(2

)2  –
 1

x2  
 

= 
(2

)2  –
 6

 –
 

1 (2
)2

 
 

 
 

 
= 

 16
 –

 2
4 

–1
4

 
= 

4 
– 

6 
– 

1 4

 
 

 
 

 
= 

 –9 4
 

 
= 

–2
 –

 1 4

 
 

 
 

 
= 

–2
1 4
 

 
= 

–2
1 4

b
.  

x6  –
 2

x3  –
 1

x3
 =

c.
  

x8  –
 2

x4  –
 2

x2
 =

Pr
ob

le
m

 s
ol

vi
ng

D
iv

id
e 

a
 p

ol
yn

om
in

ia
l (

m
ul

ti-
te

rm
 a

lg
eb

ra
ic

 e
xp

re
ss

io
n)

 b
y 

a
 m

on
om

ia
l. 

 S
ol

ve
 it

.

A
no

th
er

 m
et

ho
d

 is
 to

 u
se

 th
e 

la
w

 o
f e

xp
on

en
ts

= 
x4-

2 
= x

2
x4 x2  

x4 x2 x4 x2

x2 x2

16 4

Te
st

 th
ro

ug
h 

su
b

st
itu

tio
n:

  x
 =

 2
x4 x2 24 22  

x2 = 
(2

)2

= 
4

= = = 
 4
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Si

m
pl

ify
 a

lg
eb

ra
ic

 e
xp

re
ss

io
ns

Lo
ok

 a
t t

he
 fo

llo
w

in
g.

 W
ha

t d
o 

yo
u 

no
tic

e?

W
hy

 a
re

 th
es

e 
ca

lle
d 

al
ge

br
ai

c 
ex

pr
es

si
on

s?

1.
  R

ev
is

io
n:

 c
al

cu
la

te
 th

e 
fo

llo
w

in
g 

m
ak

in
g 

us
e 

of
 th

e 
di

st
rib

ut
iv

e 
pr

op
er

ty
:

2.
  S

im
pl

ify
.

 
a

.  
2 

(3
 +

 6
) =

 
 

 
 

 
b

.  
4 

(8
 +

 1
) =

  

 
c.

 6
 (9

 +
 4

) =
  

 
 

 
 

d
.  

8 
(2

 +
 3

) =
  

 
e.

  3
 (5

 +
 6

) =
 

 
 

 
 

f. 
  1

0 
(7

 +
 8

) =
 

 
a

.  
2 

(x
2  +

 x
 +

 4
) =

 
 

 
 

b
.  

4 
(3

 +
 x

 +
 x

2 )
 =

  

  
c.

  6
 (7

 +
 x

 +
 x

2 )
 =

  
 

 
 

d
.  

7 
(2

 +
 x

 +
 x

2 )
 =

  

 
e.

  3
 (x

2  +
 x

 +
 3

) =
 

 
 

 
f. 

  3
 (5

 +
 x

 +
 x

2 )
 =

 

 
c.

  5
 (x

 +
 2

) =
  

 
 

 
 

d
.  

6 
(3

 +
 x

) =
  

 
e.

  3
 (6

 +
 x

) =
 

 
 

 
 

f. 
  7

 (x
 –

 9
) =

 

 
a

.  
2 

(x
 +

 4
) =

 
 

 
 

 
b

.  
4 

(x
 +

 7
) =

  

Term 2

x
5

x2
3x

4

2 
x 

+ 
10

2x
2  +

 6
x 

+
 8

2
2

2 
( x

 +
 5

)
2 

( x
2  +

 3
x 

+ 
4)

Ex
am

pl
e:

   
2 

(3
 +

 4
)

   
   

   
   

  
= 

2 
× 

3 
+ 

2 
× 

4 
or

   
   

   
   

   
= 

(2
 ×

 3
) +

 (2
 ×

 4
)  

   
   

   
   

 
 

= 
6 

+ 
8 

   
   

   
   

 
 

 
= 

14

Ex
am

pl
e:

   
2 

(x
 +

 5
)

   
   

   
  

 
= 

(2
 ×

 x
) +

 (2
 ×

 5
)              

 
 

= 
2 

x 
+ 

10

   
   

  

Yo
u 

ca
n 

w
rit

e 
it 

in
 b

ra
ck

et
s,

 
if 

th
at

 is
 

ea
si

er
 fo

r 
yo

u.

3
4

x
5

6 
+ 

8

2

2
2 

(x
 +

 5
)

= 
2 

x 
+ 

10
2x

 +
 1

0
= 

2x
 1

0

Pr
ob

le
m

 s
ol

vi
ng

M
ul

tip
ly

 a
ny

 n
um

b
er

 b
y 

a
 tr

in
om

ia
l (

th
re

e-
te

rm
 a

lg
eb

ra
ic

 e
xp

re
ss

io
n)

.  
Si

m
p

lif
y 

it.

3.
  S

im
pl

ify
.

Ex
am

pl
e:

   
2 

(x
2  ×

  x
 +

 3
)

   
   

   
  

 
= 

(2
 ×

 x
2 ) +

 (2
 ×

 x
) +

 (2
 ×

 3
)  

   
   

   
  

 
 

= 
2 

x2  +
 2

 x
 +

 6

x2
x

3
2

2 
(x

2  +
 x

 +
 3

)

= 
2x

2  +
 2

x 
+ 

6
2x

2  +
 2

x 
+ 

6
3 

an
d 

4 
ar

e 
ro

w
s 

so
 w

e 
ca

n 
ad

d 
th

em
.

0 0
x 

an
d 

5 
ar

e 
no

t 
lik

e 
te

rm
s.

 W
e 

ca
nn

ot
 s

im
pl

ify
 

(x
 +

 5
).
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m

 s
ol

vi
ng

W
rit

e 
fi v

e 
d

iff
er

en
t e

q
ua

tio
ns

 w
he

re
 th

e 
a

ns
w

er
s 

a
re

 a
ll 

eq
ua

l t
o:

 x
 =

 –
9.

41
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xm

 +
 n

Ex
am

pl
e:

 
x2 

 × 
x3 

 
 

= 
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= 
xm

 +
 n

1.
  R

ev
is

io
n:

 c
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 c
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 c
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 c
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.  
 1

5x
8   

 
 

   
   

   
  e
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+
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+
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 is

 
10

0 
cm

B
C

D E
F

La
b

el
 th

e 
tri

a
ng

le
s

¨A
BC

 ~
 ¨

D
EF

So
 w

e 
ca

n 
sa

y:
A

B
D

E
 =

 _
__

 =
 A

C
D

F

W
e 

d
o 

cr
os

s 
m

ul
tip

lic
a

tio
n

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__

es
Th

e 
sy

m
b

ol
 ~

 
m

ea
ns

 s
im

ila
r

A

B
C

E
F

 =
 _

__
   

   
   

  
A

B
E

F
 =

 A
B

20
0
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Q

ua
dr

ila
te
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ls

, t
ria

ng
le

s 
&

 a
ng

le
s

Term 2

1.
  E

xp
lo

re
 th

es
e 

se
ts

 o
f t

hr
ee

 a
ng

le
s 

ea
ch

.

a
.  

W
ha

t d
o 

th
ey

 h
a

ve
 in

 c
om

m
on

? 
 W

ha
t c

ou
ld

 e
a

ch
 s

et
 o

f a
ng

le
s 

re
p

re
se

nt
?

 
(3

0º
, 1

20
º, 

30
º)

; (
50

º, 
80

º, 
50

º)
; (

55
º, 

70
º, 

55
º)

; (
20

º, 
14

0º
, 2

0º
); 

(7
0º

, 4
0º

, 7
0º

)

N
am

e 
th

e 
qu

ad
ril

at
er

al
s,

 tr
ia

ng
le

s 
an

d 
an

gl
es

.

Pr
ob

le
m

 s
ol

vi
ng

Fi
nd

 a
 s

tru
ct

ur
e 

in
 y

ou
r e

nv
iro

nm
en

t m
a

d
e 

up
 w

ith
 tr

ia
ng

le
s 

a
nd

 q
ua

d
ril

a
te

ra
ls.

  D
ra

w
 a

nd
 d

es
cr

ib
e 

it.

b
.  

D
ra

w
, l

a
b

el
 a

nd
 n

a
m

e 
th

e 
g

eo
m

et
ric

 fi 
g

ur
es

.

2.
  E

xp
lo

re
 th

es
e 

se
ts

 o
f f

ou
r a

ng
le

s 
ea

ch
.

a
.  

W
ha

t d
o 

th
ey

 h
a

ve
 in

 c
om

m
on

? 
 W

ha
t c

ou
ld

 e
a

ch
 s

et
 o

f a
ng

le
s 

re
p

re
se

nt
?

 
(9

0º
, 9

0º
, 9

0º
, 9

0º
); 

(1
20

º, 
60

º, 
12

0º
, 6

0º
); 

(1
35

º, 
62

º, 
47

º, 
11

6º
); 

(7
1º

, 1
30

º, 
10

9º
, 5

0º
). 

b
.  

D
ra

w
, l

a
b

el
 a

nd
 n

a
m

e 
th

e 
g

eo
m

et
ric

 fi 
g

ur
es

.

3.
  O

ne
 o

f t
he

 in
te

rio
r a

ng
le

s 
of

 
a 

tri
an

gl
e 

is
 6

0º
.  

Th
e 

la
rg

es
t 

an
gl

e 
in

 th
e 

tri
an

gl
e 

is
 tw

ic
e 

as
 la

rg
e 

as
 th

e 
sm

al
le

st
. 

W
ha

t a
re

 th
e 

tw
o 

ot
he

r 
an

gl
e 

si
ze

s 
of

 th
is

 tr
ia

ng
le

? 
 

M
ak

e 
a 

dr
aw

in
g.

5.
  A

 q
ua

dr
ila

te
ra

l w
ith

 
tw

o 
pa

irs
 o

f e
qu

al
 s

id
es

 
an

d 
fo

ur
 e

qu
al

 a
ng

le
s 

is
 

di
vi

de
d 

in
to

 tw
o 

co
ng

ru
en

t 
tri

an
gl

es
. W

ha
t a

re
 th

e 
po

ss
ib

le
 s

iz
es

 o
f t

he
 a

ng
le

s 
of

 th
e 

tri
an

gl
es

? 
 E

xp
la

in
 

an
d 

m
ak

e 
a 

dr
aw

in
g.

6.
  I

de
nt

ify
 a

ll 
th

e 
tri

an
gl

es
 a

nd
 q

ua
dr

ila
te

ra
ls

 
in

 th
is

 n
et

?

 
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__

 
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__

 
W

ha
t o

th
er

 p
ol

yg
on

s 
ca

n 
yo

u 
id

en
tif

y?

 
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__

7.
  W

hi
ch

 w
ill

 m
ak

e 
th

e 
st

ro
ng

es
t s

ha
pe

? 
 

Ex
pl

ai
n.

 
W

he
re

 is
 th

is 
st

ro
ng

es
t s

ha
p

e 
us

ed
 o

fte
n?

 
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__

4.
  T

w
o 

op
po

si
te

 a
ng

le
s 

of
 a

 q
ua

dr
ila

te
ra

l 
ar

e 
11

0º
 e

ac
h.

 W
ha

t w
ill

 th
e 

ot
he

r t
w

o 
an

gl
es

 m
ea

su
re

?

Th
es

e 
a

re
 c

a
lle

d
 

tru
ss

 b
rid

g
es

.



13
2

13
3

Si
gn
:

Da
te
:

58
Po

ly
go

ns
 a

nd
 q

ua
dr

ila
te

ra
ls

Term 2

1.
  L

oo
k 

at
 th

is
 p

ho
to

gr
ap

h.
a

.  
Id

en
tif

y 
th

e 
tri

a
ng

le
s 

on
 th

es
e 

ha
ts

.

b
.  

Id
en

tif
y 

th
e 

q
ua

d
ril

a
te

ra
ls 

on
 th

es
e 

ha
ts

. 

c.
  D

on
’t

 m
ea

su
re

 th
e 

a
ng

le
s 

w
ith

 a
 p

ro
tra

ct
or

 to
 a

ns
w

er
 th

is 
q

ue
st

io
n.

 W
ha

t a
re

 th
e 

siz
es

 o
f t

he
 a

ng
le

s?
 M

a
ke

 d
ra

w
in

g
s 

to
 s

up
p

or
t y

ou
r a

ns
w

er
.

a
.  

A
n 

eq
ui

la
te

ra
l t

ria
ng

le
 in

to
 4

 
eq

ui
la

te
ra

l t
ria

ng
le

s.

4.
  D

iv
id

e:
 

Pr
ob

le
m

 s
ol

vi
ng

Sh
a

re
 s

om
e 

of
 th

es
e 

d
ra

w
in

g
 w

ith
 y

ou
r f

a
m

ily
 m

em
b

er
s.

  A
sk

 th
em

 w
ha

t s
ha

p
es

 th
ey

 c
a

n 
se

e 
in

 th
em

.

Lo
ok

 a
t t

he
se

 q
ua

d
ril

a
te

ra
ls 

a
nd

 n
a

m
e 

th
em

. D
iv

id
e 

ea
ch

 s
o 

th
a

t i
t f

or
m

s 
tw

o 
tri

a
ng

le
s.

 N
a

m
e 

th
e 

tri
a

ng
le

s.
 

a
.  

W
ha

t q
ua

d
ril

a
te

ra
l d

o 
th

e 
b

ea
m

s 
fo

rm
? 

 _
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

_

b
.  

W
ha

t w
ill 

th
e 

su
m

 o
f t

he
 in

te
rio

r a
ng

le
s 

b
e?

 C
a

lc
ul

a
te

 it
 w

ith
ou

t t
he

 u
se

 o
f a

 
p

ro
tra

ct
or

.  
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__

c.
  I

d
en

tif
y 

th
e 

tri
a

ng
le

s.
  _

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

_

d
.  

W
ha

t w
ill 

th
e 

su
m

 o
f t

he
 a

ng
le

s 
b

e?
  _

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
_

e.
  W

ha
t d

o 
yo

u 
no

tic
e 

a
b

ou
t t

he
 le

ng
th

 o
f t

he
 s

id
es

? 
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

2.
  T

he
 b

ot
to

m
 ro

w
 o

f t
he

 s
tru

ct
ur

e 
in

 th
e 

ph
ot

og
ra

ph
 is

 m
ad

e 
up

 o
f s

qu
ar

es
 d

iv
id

ed
 

in
to

 tr
ia

ng
le

s.
 T

he
 s

id
es

 o
f t

he
 s

qu
ar

es
 a

re
 e

qu
al

, a
nd

 th
e 

si
de

s 
of

 th
e 

tri
an

gl
es

 a
re

 
eq

ua
l. 

 N
ow

 a
ns

w
er

 th
es

e 
qu

es
tio

ns
.

a
.  

W
ha

t a
b

ou
t t

he
 d

ia
g

on
a

ls 
– 

a
re

 th
ey

 th
e 

sa
m

e 
le

ng
th

 a
s 

ea
ch

 s
id

e 
of

 th
e 

fo
ur

 
tri

a
ng

le
s?

 
 _

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__

b
.  

A
re

 th
e 

d
ia

g
on

a
ls 

th
e 

sa
m

e 
le

ng
th

 a
s 

th
e 

sq
ua

re
 s

id
es

? 
C

he
ck

 th
is.

 
 _

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__

c.
  W

hy
 d

o 
w

e 
us

e 
d

ia
g

on
a

ls 
a

nd
 tr

ia
ng

le
s 

in
 th

e 
st

ru
ct

ur
es

? 
  _

__
__

__
__

__
__

__
__

__
__

__

 
 _

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__

3.
  L

oo
k 

at
 th

e 
ge

om
et

ric
 fi 

gu
re

s 
on

 th
es

e 
kn

itt
ed

 h
at

s.

b
.  

A
 h

ex
a

g
on

 in
to

 tr
ia

ng
le

s.
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Term 2

1.
  I

de
nt

ify
 th

e 
qu

ad
ril

at
er

al
s 

ou
tli

ne
d 

on
 a

 k
ni

tte
d 

pi
ec

e 
of

 fa
br

ic
 th

en
, i

n 
ac

co
rd

an
ce

 w
ith

 th
e 

de
fi n

iti
on

, i
de

nt
ify

 th
e 

di
ag

na
ls

 o
f t

he
se

 q
ua

dr
ila

te
ra

ls
.

Pr
ob

le
m

 s
ol

vi
ng

Fi
nd

 fi 
ve

 p
a

tt
er

ns
 in

 y
ou

r i
m

m
ed

ia
te

 e
nv

iro
nm

en
t w

ith
 d

ia
g

on
a

ls.

W
ha

t i
s 

a
 d

ia
g

on
a

l?

A
 d

ia
go

na
l i

s 
a

 s
tra

ig
ht

 li
ne

 in
sid

e 
a

 s
ha

p
e 

d
ra

w
n 

b
et

w
ee

n 
tw

o 
ve

rti
ce

s 
th

a
t a

re
 n

ot
 a

d
ja

ce
nt

 to
 

ea
ch

 o
th

er
.

O
h,

 s
o 

w
e 

ca
n 

sa
y,

 if
 y

ou
 jo

in
 

tw
o 

ve
rti

ce
s 

of
 a

 p
ol

yg
on

 
w

hi
ch

 a
re

 n
ot

 a
lre

a
d

y 
jo

in
ed

 
b

y 
on

e 
ed

g
e,

 y
ou

 g
et

 a
 

d
ia

g
on

a
l.

2.
  L

oo
k 

at
 th

e 
pr

ev
io

us
 w

or
ks

he
et

 a
ga

in
. 

a
.  

D
ra

w
 a

ll 
th

e 
q

ua
d

ril
a

te
ra

ls 
a

nd
 tr

ia
ng

le
s 

d
on

e 
in

 th
e 

p
re

vi
ou

s 
w

or
ks

he
et

.

b
.  

D
ra

w
 a

s 
m

a
ny

 d
ia

g
on

a
l l

in
es

 o
n 

th
em

 a
s 

yo
u 

ca
n.

c.
  W

ha
t d

o 
yo

u 
no

tic
e?

3.
  D

ra
w

 a
 tr

ap
ez

iu
m

 a
nd

 d
ra

w
 in

 tw
o 

di
ag

on
al

s.
  

(Y
ou

 c
ou

ld
 c

ut
 th

e 
tra

p
ez

iu
m

 u
p

 in
to

 th
e 

tri
a

ng
le

s,
 to

 h
el

p
 y

ou
 to

 fi 
nd

 th
e 

a
ns

w
er

.) 

Sh
ap

e
N

um
be

r o
f 

si
de

s
N

um
be

r o
f 

di
ag

on
al

s

D
iff

er
en

ce
 

be
tw

ee
n 

nu
m

be
r o

f  
di

ag
on

al
s

Tr
ia

ng
le

3
0

Q
ua

d
ril

a
te

ra
l

4

Pe
nt

a
g

on
5

H
ex

a
g

on

H
ep

ta
g

on

O
ct

a
g

on

N
on

a
g

on

D
ec

a
g

on

} } } } } } }2 1

4.
  C

om
pl

et
e 

th
e 

ta
bl

e.

nc
e

um
be

r o
f  

na
ls

Th
is 

te
m

p
la

te
 w

ill 
he

lp
 y

ou
.

A
 q

ua
d

ril
a

te
ria

l h
a

s 
tw

o 
m

or
e 

d
ia

g
on

a
ls 

th
a

n 
a

 tr
ia

ng
le

A a
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a

Q
ua

dr
ila

te
ra

ls
, a

ng
le

s 
an

d 
di

ag
ra

m
s

D
o 

th
e 

fo
llo

w
in

g 
pr

ac
tic

al
 a

ct
iv

iti
es

 in
 p

ai
rs

.

1.
 W

ha
t d

o 
yo

u 
no

tic
e?

 
Lo

ok
 a

t t
he

 d
ra

w
in

gs
 a

bo
ve

 a
nd

 a
ns

w
er

 th
es

e 
qu

es
tio

ns
:

 
a

. W
ha

t g
eo

m
et

ric
 fi 

g
ur

e 
is 

fo
rm

ed
 a

fte
r t

he
 tr

ia
ng

le
s 

a
re

 fo
ld

ed
? 

  
b

.  
W

ha
t g

eo
m

et
ric

 fi 
g

ur
e 

is 
fo

rm
ed

 b
y 

th
e 

su
m

 o
f t

he
 th

re
e 

a
ng

le
s 

of
 th

e 
tri

a
ng

le
? 

Term 2

D
ra

w
 a

ny
 tr

ia
ng

le
 (l

ik
e 

A
BC

) o
n 

p
a

p
er

 a
nd

 c
ut

 it
 

ou
t. 

Fi
nd

 th
e 

m
id

d
le

 o
f A

B 
a

nd
 o

f A
C

, a
nd

 d
ra

w
 a

 li
ne

 
jo

in
in

g
 th

em
 u

p
. L

a
b

el
 it

 X
Y.

Fo
ld

 v
er

te
x 

A
 d

ow
n 

ov
er

 th
e 

lin
e 

XY
 s

o 
th

a
t v

er
te

x 
A

 ju
st

 
to

uc
he

s 
BC

.

Fo
ld

 B
 a

nd
 C

 o
ve

r a
s 

sh
ow

n.

Fo
ld

 a
 ri

g
ht

-a
ng

le
d

 tr
ia

ng
le

 
a

s 
sh

ow
n 

in
 th

e 
d

ia
g

ra
m

s.
 

co
nt

in
ue

d 
☛

m
id

d
le

m
id

d
le

A

B

X X
Y

B

B 
  C

C

A B BA

C

C

A A

YC

A
ng

le
s 

A
, B

 a
nd

 C
 fi 

t 
to

g
et

he
r a

lo
ng

 th
e 

b
ot

to
m

 e
d

g
e 

of
 th

e 
p

a
p

er
 (s

tra
ig

ht
 li

ne
). 

So
 th

e 
su

m
 o

f ∠
A

, ∠
B 

a
nd

 ∠
C

 a
re

 1
80

º

W
ha

t i
s 

th
e 

su
m

 o
f 

th
e 

siz
es

 o
f t

he
 a

cu
te

 
a

ng
le

s 
of

 th
e 

rig
ht

–
a

ng
le

d
 tr

ia
ng

le
?

 
c.

  W
ha

t k
in

d
 o

f t
ria

ng
le

 is
 s

ho
w

n 
in

 th
e 
fi r

st
 p

ra
ct

ic
a

l a
ct

iv
ity

 a
t  

 
 

 
 

th
e 

to
p

 o
f t

he
 p

re
vi

ou
s 

p
a

g
e?

 

  
d

.  
  G

ue
ss

 w
he

th
er

 th
e 

p
a

p
er

–f
ol

d
in

g
 e

xp
er

im
en

t w
ill 

w
or

k 
eq

ua
lly

 w
el

l f
or

 a
n 

ob
tu

se
 tr

ia
ng

le
.

 
e.

   P
er

fo
rm

 th
e 

sa
m

e 
ex

p
er

im
en

t u
sin

g
 a

n 
ob

tu
se

 tr
ia

ng
le

 c
ut

 o
ut

 o
f p

a
p

er
. W

a
s 

yo
ur

 p
re

d
ic

tio
n 

co
rre

ct
?

 
f. 

 
 Sh

ow
 th

a
t t

he
 s

um
 o

f t
he

 a
ng

le
s 

of
 a

 q
ua

d
ril

a
te

ra
l i

s 
36

0º
. U

se
 th

e 
in

tro
d

uc
tio

n 
to

 g
ui

d
e 

yo
u.
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a
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f I
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ra
w

 tw
o 

d
ia

g
on

a
l l

in
es

 o
n 

a
 s

q
ua

re
, w

ha
t w

ill 
th

e 
siz

es
 o

f t
he

 a
ng

le
s 

of
 e

a
ch

 o
f t

he
 tr

ia
ng

le
s 

b
e?

 
b

. I
f I

 d
ra

w
 tw

o 
d

ia
g

on
a

l l
in

es
 o

n 
a

 p
a

ra
lle

lo
g

ra
m

, o
ne

 o
f t

he
 tr

ia
ng

le
s 

ha
s 

a
ng

le
 s

ize
s 

of
 2

7º
, 2

7º
 a

nd
 1

26
º. 

W
ha

t a
re

 th
e 

siz
es

 o
f t

he
 a

ng
le

s 
of

 th
e 

ot
he

r t
ria

ng
le

s?
 M

a
ke

 a
 d

ra
w

in
g

 to
 s

ho
w

 y
ou

r a
ns

w
er

.

60
b

Q
ua

dr
ila

te
ra

ls
, a

ng
le

s 
an

d 
di

ag
ra

m
s

 c
on

tin
ue

d

Term 2

2.
  I

n 
th

is
 a

ct
iv

ity
 y

ou
 w

ill
 w

or
k 

w
ith

 a
ng

le
 s

um
 re

la
tio

ns
hi

ps
.  

D
et

er
m

in
e 

th
e 

si
ze

 o
f 

an
gl

e 
A

 in
 e

ac
h 

sh
ap

e 
be

lo
w

.  

3.
 A

ns
w

er
 th

es
e 

qu
es

tio
ns

.

a
.

b
.

c.

d
.

e.
f.

g
.

h.
i.

C
 

A
 B 

48
º 

55
º 

A
 

C
 

B 
60

º 

68
º 

A
 

B 
C

 
56

º 
39

º 

A
 B 

C
 

18
º 

B 

A
 

60
º 72

º 

B 
C

 

A
 

D
 

82
º 10

2º
 

59
º 

A
 

B 

D
 

C
 

12
0º

 
60

º 

12
0º

 

A
 

D
 

C
 

71
º 

10
9º

 
13

0º
 

 
a

.  
 A

n 
iso

sc
el

es
 tr

ia
ng

le
 h

a
s 

tw
o 

a
ng

le
s 

th
a

t e
a

ch
 m

ea
su

re
 4

0º
. W

ha
t i

s 
th

e 
siz

e 
of

 
th

e 
th

ird
 a

ng
le

? 

 
b

.  
 D

et
er

m
in

e 
th

e 
siz

e 
of

 th
e 

th
ird

 a
ng

le
 o

f a
 tr

ia
ng

le
 if

 th
e 

siz
es

 o
f t

he
 o

th
er

 tw
o 

a
ng

le
s 

a
re

 1
10

º a
nd

 3
8º

. 

 
c.

  D
et

er
m

in
e 

th
e 

siz
e 

of
 th

e 
fo

ur
th

 a
ng

le
 o

f a
 q

ua
d

ril
a

te
ra

l i
f t

he
 o

th
er

 th
re

e 
a

ng
le

s 
a

re
 8

0º
, 7

9º
 a

nd
 1

20
º.

 
d

.  
 O

ne
 o

f t
he

 a
cu

te
 a

ng
le

s 
of

 a
 ri

g
ht

-a
ng

le
d

 tr
ia

ng
le

 m
ea

su
re

s 
39

º. 
D

et
er

m
in

e 
th

e 
siz

e 
of

 th
e 

ot
he

r a
cu

te
 a

ng
le

. 

 
e.

   A
n 

ob
tu

se
 a

ng
le

 o
f a

n 
iso

sc
el

es
 tr

ia
ng

le
 m

ea
su

re
s 

11
0º

. D
et

er
m

in
e 

th
e 

siz
e 

of
 

on
e 

of
 th

e 
a

cu
te

 a
ng

le
s.

 

A
 

C
 

B 

10
3º

 54 º 
º

55
º

48
º
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Pa

ra
lle

l a
nd

 p
er

pe
nd

ic
ul

ar
 li

ne
s

Pa
ra

lle
l l

in
es

 a
re

 a
lw

a
ys

 
th

e 
sa

m
e 

d
ist

a
nc

e 
a

p
a

rt 
a

nd
 w

ill 
ne

ve
r m

ee
t. 

W
e 

ca
lle

d
 it

 e
q

ui
d

ist
a

nt
. M

a
ke

 
a

 d
ra

w
in

g
. 

Pe
rp

en
di

cu
la

r l
in

es
 a

re
 

lin
es

 a
t r

ig
ht

 a
ng

le
s 

(9
0º

) 
to

 e
a

ch
 o

th
er

. M
a

ke
 a

 
d

ra
w

in
g

.

A
 tr

an
sv

er
sa

l i
s 

a
 s

tra
ig

ht
 li

ne
 in

te
rs

ec
tin

g
 tw

o 
or

 m
or

e 
st

ra
ig

ht
 li

ne
s.

Th
e 

re
d

 li
ne

s 
a

re
 tr

a
ns

ve
rs

a
ls.

 D
es

cr
ib

e 
th

em
.

Term 2

1.
 H

ig
hl

ig
ht

 th
e 

pa
ra

lle
l l

in
es

 in
 th

es
e 

pi
ct

ur
es

.

2.
 Id

en
tif

y 
th

e 
pa

ra
lle

l a
nd

 p
er

pe
nd

ic
ul

ar
 li

ne
s 

in
 th

es
e 

ph
ot

og
ra

ph
s.

 

3.
  D

ra
w

 tw
o 

pa
ra

lle
l l

in
es

 w
ith

 a
 li

ne
 in

te
rs

ec
tin

g 
th

em
. 

N
um

be
r t

he
 a

ng
le

s.
 

4.
  A

ns
w

er
 th

e 
qu

es
tio

ns
 o

n 
th

e 
fo

llo
w

in
g 

di
ag

ra
m

.

 
M

ea
su

re
 th

e 
an

gl
es

. 

 
Lo

ok
in

g
 a

t w
ha

t y
ou

 
hi

g
hl

ig
ht

ed
, w

rit
e 

yo
ur

 o
w

n 
d

efi
 n

iti
on

 fo
r p

a
ra

lle
l l

in
es

.

a
. 

N
a

m
e 

a
 a

 p
a

ir 
of

 p
a

ra
lle

l l
in

es
. 

b
.  

 H
ow

 d
o 

w
e 

kn
ow

 th
ey

 a
re

 p
a

ra
lle

l?
 

c.
  N

a
m

e 
a

 tr
a

ns
ve

rs
a

l. 

d
. 

M
ea

su
re

 th
e 

a
ng

le
s 

w
he

re
 th

e 
tra

ns
ve

rs
a

l c
ro

ss
es

 o
th

er
 li

ne
s.

   
  

W
ha

t i
s 

ea
ch

 o
ne

 a
 p

ho
to

 o
f?

Pr
ob

le
m

 s
ol

vi
ng

Fi
nd

 a
 p

ic
tu

re
 o

f a
 b

ui
ld

in
g

 a
nd

 id
en

tif
y 

a
ll 

th
e 

p
er

p
en

d
ic

ul
a

r a
nd

 p
a

ra
lle

l l
in

es
.

B

1
2 

4 
3 

5
6 

8 
7 A

C D
E

F 
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Pa

irs
 o

f a
ng

le
s

Term 2

Pr
ob

le
m

 s
ol

vi
ng

Fi
nd

 a
 p

ic
tu

re
 a

nd
 id

en
tif

y 
a

lte
rn

a
te

 a
nd

 c
or

re
sp

on
d

in
g

 a
ng

le
s.

 

W
he

n 
p

a
ra

lle
l l

in
es

 a
re

 
cr

os
se

d
 b

y 
a

no
th

er
 li

ne
 (a

 
tra

ns
ve

rs
a

l) 
th

er
e 

is 
a

 re
g

ul
a

r 
p

a
tt

er
n 

in
 th

e 
a

ng
le

s 
a

ro
un

d
 

th
e 

cr
os

sin
g

 p
oi

nt
. W

hy
 d

o 
m

a
ny

 o
f t

he
 a

ng
le

s 
in

 th
is 

d
ia

g
ra

m
 lo

ok
 th

e 
sa

m
e?

Th
es

e 
a

ng
le

s 
fo

rm
 p

a
irs

 o
f 

a
ng

le
s 

w
hi

ch
 h

a
ve

 s
p

ec
ia

l 
na

m
es

.

12
0º

12
0º60

º

60
º

60
º

60
º12

0º

12
0º

1a
.  

Id
en

tif
y 

th
e 

pa
irs

 o
f v

er
tic

al
ly

 o
pp

os
ite

 a
ng

le
s.

 

b.
  I

de
nt

ify
 th

e 
co

rre
sp

on
di

ng
 a

ng
le

s.

c.
  I

de
nt

ify
 th

e 
al

te
rn

at
e 

an
gl

es
.

d.
  I

de
nt

ify
 a

ll 
an

gl
es

 th
at

 w
ill

 b
e 

eq
ua

l t
o 

th
e 

on
e 

m
ar

ke
d.

(S
ho

w
 it

 b
y 

us
in

g
 c

ol
ou

re
d

 p
en

ci
ls 

or
 s

ym
b

ol
s.

)

i. i. i. i. 

ii. ii. ii. ii.

Us
e 

th
e 

in
fo

rm
a

tio
n 

b
el

ow
 to

 h
el

p
 y

ou
.

Pa
ra

lle
l l

in
es

Tr
an

sv
er

sa
l

V
er

tic
al

ly
 o

pp
os

ite
 a

ng
le

s:
a

 =
 d

; b
 =

 c
; e

 =
 h

; f
 =

 g

C
or

re
sp

on
di

ng
 a

ng
le

s:
a

 =
 e

; b
 =

 f;
 c

 =
 g

; d
 =

 h

A
lte

rn
at

e 
in

te
rio

r a
ng

le
s 

c 
= 

f; 
d

 =
 e

 

A
lte

rn
at

e 
ex

te
rio

r a
ng

le
s 

a
 =

 h
; b

 =
 g

C
on

se
cu

tiv
e 

in
te

rio
r a

ng
le

s 
(a

lso
 c

a
lle

d
 c

o-
in

te
rio

r 
a

ng
le

s)
 

c 
+ 

e 
= 

d
 +

 f 
= 

18
0º

a

e g

c
db

f h

2.
  E

xp
la

in
 w

ha
t y

ou
 s

ee
 in

 th
is

 d
ia

gr
am

 u
si

ng
 o

nl
y 

w
or

ds
, w

ith
ou

t a
ny

 
ca

lc
ul

at
io

ns
. H

ow
 w

ou
ld

 y
ou

 w
or

k 
ou

t e
ac

h 
an

gl
e,

 if
 o

nl
y 

an
gl

e 
1 

w
as

 
gi

ve
n?
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Pr

ob
le

m
s

Re
vi

se
 th

e 
fo

llo
w

in
g:

W
ith

ou
t m

ea
su

rin
g

 th
e 

a
ng

le
s,

 w
ha

t c
ou

ld
 th

e 
p

os
sib

le
 a

ng
le

s 
b

e?
 W

or
k 

in
 a

 p
a

ir 
 

to
 c

om
e 

up
 w

ith
 a

 p
os

sib
le

 a
ns

w
er

.

1.
  S

ol
ve

 th
e 

fo
llo

w
in

g:
 

Pr
ob

le
m

 s
ol

vi
ng

In
 w

hi
ch

 jo
b

 w
ill 

a
 p

er
so

n 
ne

ed
 to

 c
a

lc
ul

a
te

 a
ng

le
s.

  G
iv

e 
a

n 
ex

a
m

p
le

 o
f s

uc
h 

a
 p

er
so

n 
a

nd
 w

hy
 th

e 
p

er
so

n 
is 

ca
lc

ul
a

tin
g

 a
ng

le
s.

Term 2

a
.  

If 
A

, B
 a

nd
 C

 a
re

 th
re

e 
a

ng
le

s 
on

 a
 s

tra
ig

ht
 li

ne
, w

ith
 A

 =
 5

5º
, 

B 
= 

75
º, 

w
ha

t i
s 

th
e 

siz
e 

of
 C

? 
C

on
st

ru
ct

 a
nd

 n
a

m
e 

it.
 

d
.  

If 
A

, B
 a

nd
 C

 a
re

 th
re

e 
a

ng
le

s 
on

 a
 s

tra
ig

ht
 li

ne
, w

ith
 A

 =
 2

4º
, 

B 
= 

49
º, 

w
ha

t i
s 

th
e 

siz
e 

of
 C

? 
 C

on
st

ru
ct

 a
nd

 n
a

m
e 

it.

b
.  

If 
A

, B
 a

nd
 C

 a
re

 th
e 

a
ng

le
s 

of
 a

 tr
ia

ng
le

, w
ith

 A
 =

 9
0º

 a
nd

 B
 =

 3
5º

, w
ha

t s
ize

 is
 

C
? 

C
on

st
ru

ct
 a

nd
 n

a
m

e 
it.

e.
  I

f A
, B

 a
nd

 C
 a

re
 th

e 
a

ng
le

s 
of

 a
 tr

ia
ng

le
, w

ith
 A

 =
 4

0º
 a

nd
 B

 =
 6

4º
, w

ha
t s

ize
 is

 
C

? 
C

on
st

ru
ct

 a
nd

 n
a

m
e 

it.

c.
  I

f A
, B

, C
 a

nd
 D

 a
re

 th
e 

a
ng

le
s 

of
 a

 q
ua

d
ril

a
te

ra
l, 

w
ith

 A
 =

 1
50

º, 
B 

= 
30

º a
nd

 C
 

= 
15

0º
, w

ha
t s

ize
 is

 D
? 

C
on

st
ru

ct
 a

nd
 n

a
m

e 
it.

f. 
  I

f A
, B

, C
 a

nd
 D

 a
re

 th
e 

a
ng

le
s 

of
 a

 q
ua

d
ril

a
te

ra
l, 

w
ith

 A
 =

 9
9º

, 
B 

= 
48

º a
nd

 
 C

 =
 7

2º
, w

ha
t s

ize
 is

  
D

? 
C

on
st

ru
ct

 a
nd

 n
a

m
e 

it.
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G

eo
m

et
ric

 f
ig

ur
es

 p
uz

zl
e 

fu
n

W
ar

m
 u

p!
 H

ow
 fa

st
 c

an
 y

ou
 s

ol
ve

 th
e 

fo
llo

w
in

g?

1.
  I

de
nt

ify
 th

e 
na

m
es

 o
f s

ix
 q

ua
dr

ila
te

ra
ls

, t
hr

ee
 ty

pe
s 

of
 a

ng
le

s 
an

d 
th

re
e 

ty
pe

s 
of

 
tri

an
gl

es
.

2.
  C

om
pl

et
e 

th
e 

cr
os

sw
or

d 
pu

zz
le

.

Pu
zz

le
s

Fi
nd

 s
om

e 
p

uz
zle

s 
in

 a
 n

ew
sp

a
p

er
 a

nd
 s

ol
ve

 th
em

 w
ith

 a
 fa

m
ily

 m
em

b
er

.

Term 2

6
1

6
5

1

1
7

6
2

6
2

3
5

9
4

3
2

4
8

9
7

3
6

9
6

4
8

7
9

4

5
7

6
7

8
4

8
9

5
3

1
8

3
5

6
9

8

2
9

5
2

4
7

3

4
7

2
8

3
1

5
4

6
8

6
1

6
5

1

1
7

6
2

6
2

3
5

9
4

3
2

4
8

9
7

3
6

9
6

4
8

7
9

4

5
7

p
y

1
1

g

6
7

8
4

H
ow

 d
o 

yo
u 

p
la

y 
Su

d
ok

u?
Id

en
tif

y 
p

a
ra

lle
l l

in
es

 
on

 th
e 

Su
d

ok
u 

p
uz

zle
.

H
ow

 m
a

ny
 s

q
ua

re
s 

a
re

 o
n 

a
 S

ud
ok

u 
p

uz
zle

? 
 T

hi
nk

 
ca

re
fu

lly
.

T
G

P
B

C
S

B
E

J
M

E
E

M
E

J

R
S

U
B

M
O

H
R

N
S

L
A

A
R

D

A
W

E
S

V
P

T
R

U
E

R
B

V
A

T

P
D

N
T

E
K

R
T

I
G

L
F

M
U

C

E
A

C
U

T
E

B
E

O
G

N
A

P
Q

L

Z
C

D
X

C
O

N
L

C
A

H
J

C
S

Y

I
U

G
U

J
I

E
E

R
T

H
T

N
S

I

U
E

Q
U

I
L

A
T

E
R

A
L

D
S

B

M
I

A
X

L
D

A
E

Y
W

R
N

O
W

D

U
U

M
A

K
W

D
M

G
B

J
S

G
P

R

T
S

R
N

I
I

T
A

Q
W

C
Q

B
L

W

J
A

U
T

T
N

T
D

V
E

I
M

O
U

E

P
W

U
B

E
B

A
V

L
W

G
W

D
W

Z

T
K

J
Q

Q
R

B
E

L
R

I
E

D
Y

V

X
H

Q
L

F
K

S
K

B
S

Y
V

T
W

V
 

A
cr

os
s 

2.
 A

 g
eo

m
et

ric
 fi 

g
ur

e 
w

ith
 s

ix
 

sid
es

. 
4.

 A
n 

a
ng

le
 th

a
t i

s 
ni

ne
ty

 
d

eg
re

es
. 

7.
 L

in
es

 th
a

t a
re

 a
lw

a
ys

 th
e 

sa
m

e 
d

ist
a

nc
e 

a
p

a
rt 

a
nd

 
w

ill 
ne

ve
r m

ee
t. 

10
. L

in
es

 th
a

t a
re

 a
t r

ig
ht

 
a

ng
le

s 
(9

0º
) t

o 
ea

ch
 o

th
er

. 
11

. A
 tr

ia
ng

le
 w

ith
 tw

o 
sid

es
 

eq
ua

l. 

D
ow

n 
1.

 A
 p

ol
yg

on
 w

ith
 th

e 
le

a
st

 
sid

es
. 

3.
 A

n 
a

ng
le

 b
ig

g
er

 th
a

n 
ni

ne
ty

 
d

eg
re

es
. 

5.
 A

 s
tra

ig
ht

 li
ne

 in
sid

e 
a

 s
ha

p
e 

th
a

t g
oe

s 
fro

m
 o

ne
 v

er
te

x 
to

 a
no

th
er

 b
ut

 n
ot

 th
e 

sid
e.

 
6.

 A
n 

a
ng

le
 s

m
a

lle
r t

ha
n 

ni
ne

ty
 d

eg
re

es
. 

8.
 G

eo
m

et
ric

 fi 
g

ur
e 

w
ith

 fo
ur

 
sid

es
. 

9.
 L

in
e 

th
a

t i
nt

er
se

ct
s 

(c
ro

ss
es

 
ov

er
) p

a
ra

lle
l l

in
es

. 
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