Equity

Treat every
person equally
and fairly.

Do not
descriminate.

Honour and respect
your parents.

Be kind and

loyal to

your

family.

Ereedomfandisecurity,

Do not hurt, bully

or intimidate

others, and do not
let others do so.
Solve disagreements
in a peaceful way.

Look after the earth.
Do not waste water

ISBN 978-1-4315-0220-2 | | and electricity.
% Look after animal

and plant life.
Keep your home

' and community
clean and safe.

MATHEMATICS IN ENGLISH
GRADE 7 - BOOK 2
TERMS 3 & 4
ISBN 978-1-4315-0220-2
THIS BOOK MAY NOT BE SOLD.

7th Edition

Humanldignity,

Respect
everyone.
Be kind
and
caring.

Education

Attend
school,
learn and
work hard.
Adhere to

Property,

Respect the property

of others.

Do not damage j .
property and

do not steal. =

Citizenship

Be a good and loyal

South African citizen.

Obey the laws,

and ensure

others do

‘ as well.

All life is
precious.
Treat all
life with
respect.

Respect the
beliefs and opinion
of others. ;

Freedom of expression

Do not spread lies and hatred.
Ensure others are not insulted or
have their feelings hurt.

2

o

¢ 1°°8 L °P°+O ~HSI'TONd NI SOILVIWIHLIVIA

¢-0¢c0-SL€v-1-8.6 NASI

basic education
Departmant:

Basic Education

REPUBLIC OF SOUTH AFRICA

7p)
O
T
<®
E_I
T2
|<_l:"”
—




)

Contents

Title

Title

65 |Numeric patterns: constant difference 2 llb Number sequences and words 112
66 |Numeric patterns: constant ratio L 17a Number sequences: describe a pattern 14
67 |Numeric patterns: neither a constant difference nor a constant ratio | & 1176 Number sequences: describe a pattern (continued) Ilb
68 |Numeric patterns: tables 8 118a Input and output values 118
69 |Number sequences and words 10 lI8b | TInput and output values (continued) 120
70 | Geometric number patterns 12 9 More input and output values 122
Tla  |Numeric patterns: describe a pattern 14 120 Algebraic expressions 124,
7o [Numeric patterns: describe a pattern (continued) 16 121 The rule as an expression 126
72 |Input and output values 18 122 | Sequences and lgebraic expressions 128
73 |Functions and relationships 20 123 The dlgebraic equation 130
74 | Algebraic expressions and equations 22 124 | More on the algebraic equation 132
75 A|3e|:7raic expressions 24, 125 More o|3ebraic equations 134
76 |More algebraic expressions 2b 126a Data collection 136
77 | Algebraic equations 28 126b | Data collection (continued) 138
78 |More dlgebraic equations 30 127a | Organise data 140
79 | Algebraic equations in context 32 127b Organise data (continued) 142
80a InterPreung 3raphs: temperature and time nghs 3L 128a Summarise data 144
80b |Interpreting graphs: temperature and time graphs (continued) 3b 128b Summarise data (continued) 1Lb
8 |Interpreting graphs: rainfall and time graphs 38 129 | Bar graphs 1438
82 | Drawing graphs 40 129b | Bar graphs (continued) 150
83a  |Drawing more graphs 42 130a|  Double bar graphs 152
83b | Drawing more graphs (continued) L 130b|  Double bar graphs (continued) 154,
8. |Drawing graphs again 4b 1Bla | Histograms 156
85 | Drawing even more graphs 48 13b | Histograms (continued) 158
8b |Transformations 50 1324 More about histograms 160
87  |Rotation 52 132b More about histograms (continued) 162
88 |Translation 51, 133 Pie charts b4,
89 Reflection and reflective symmetry 56 18ka | Report data lob
90 |Transformations again 58 134b Report data (continued) 168
d |Investigation b0 135 Data handling cycle 170
92 [Enlargement and reduction 62 13b Data handling cycle (continued) 72
93 [More enlargement and reduction bl 137 Possible outcomes 174
9L |Enlargements and reductions bb 138 Definition of probability 176
95 |Prisms and pyramids b8 139 Relative frequency 178
9 |3-D objects 70 140 Probability and relative frequency 180
97 | Building 3-D models 72 l4la Revision: number, operations and relationships 182
98 | Visualising 3-D objects/plaging a game mn 141b Revision: patterns, functions and algebra 184
99 |Faces, vertices and edges 76 142 Revision: shape and space (geometry) 186
100 |More faces, vertices and edges 8 143 Revision: measurement 188
10 |Even more faces, vertices and edges 80 I | Revision: data handling 190
1024 |Views 82

102b |Views (continued) 84

103 | Constructing a pyramid net 8b

104 |Construct anet of a prism 88 I »‘

105 |Integers 90 - ‘

106 [More integers 92 "

107 | Caleulate integers 94

108 |Integer operations 96

109 | Addingand subtracting integers 98 | ]

10 |Integer calculations 100

Il |Commutative property and integers 102

12 | Associative property and integers 104

I3 |Integers: distributive property and integers 106

14 | Number patterns: constant difference and ratio 108

15 | Number patterns: neither a constant differerence nor a constant ratio | 11O

7

Mrs Angie Motshekga,
Minister of

DBasic Education

Mr Enver Surty,
Deputy Minister of

Basic Education

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

in the first six grades. 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.

Published by the Department of Basic Education

ISBN 978-1-4315-0220-2

222 Struben Street

Pretoria This book may not be sold.

South Africa 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

© Department of Basic Education opportunity.

Seventh edition 2017 Author team: Blom, L., Lotter, D. and Aitchison J.J.W.



WORKSHEETS
65 to 144

L
2
1
O
<
LU
2




Y ¢‘$§
‘”“ 65 Numeric pafierns: constiani
) difference

LE

Describe the patterns involving adding and subtraction shown in the number line
below.

ooy oy ey 4 Y L Y
20 21 22 23 24 25 26 27 28 29 30 3l 32 33 34 35 36 37 38 39 40 4]

_ Al Al A
................... Adding 2: 20, 22, 24, 26 - Subfracting 4: 39, 35, 31,27 ... Adding 5: 25, 30, 35, 40

1. Describe each pattern.

Example: e g
: : : ; : : : : — 1 i i i — i i : i i
41 42 43 4A4 45 46 47 48 49 50 51 52 5‘3 54 55 56 57 58 59 60 61 62

We add six to 44 and get 50, we add another six to 50 and get 56. We subtract nine from 62
and get 53. We subtract another nine and get 44.

@l
‘., f f Y f f Y f ( f f f f Y f f f f \Iv f f f
22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39 40 41 42 43
A A e L A
p.
{I vI ¥I VI VI 1 1 1 1 1 Y" — 1 1 1 1 ..~Y' — 1 1 1 1 1 1
35 36 37 38 39 40 4] 4A2 43 44 A5 46 47 4A8 49 50 51 52 583 5A4 55 56
C.
K 1 1 1 1 1 1 Y 1 1 1 1 w 1 1 1 1 1

101 102 103 104 105 106 107 108 109 110 111 RE 14 115 116 117 118 119 120 121 122

10 99 92 18 14
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f.
K | Y | | | \v v vI | i
0 1 2 8 4 S 6 7 8 9 10 11 1A2 13 14 15 16 17 ]A8 19 20 21

2. Describe the rule for each pattern.

Example: 27, 36, 45, 54, 63
Rule: Adding 9 or counting onin 9s

a. 6, 14,22,30 b. 2,6,10, 14, 18
®

c. 13,10,7, 4,1 d. 8,13, 18, 23, 28

e. 5 9,13, 17, 21 f. =20,-15,-10,-5,0

9. 7,18, 29, 40, 51 h. 1,9,17,25, 33

i. 4,56,7,8 j. =6.-4,-2,0,2

The rule is ‘adding 11°. Start your pattern with 35.

16 17 98 990 W A 2
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‘1' 66 ‘Numenc, paliiernssconstanitralic

Describe the pattern. Take your time and

== think carefully when you
2,4,8 16, ... identify the pattern.
Identify the constant ratio between consecutive terms. This pattern can be
described in your own words as "multiplying the previous number by 2".
Example: 8,32,128,512 2x4=8 term by 4

Can you still remember
== what constant ratio
means?
8x4=32

32x4=128
128 x 4= 512 @

o0 00O
oo 00 OO0
1. Describe the pattern. Multiply the

previous

a. 2,8,32,128, 512

b. 4,12, 36, 108, 324

C. 6,12, 24,

10 9 92 99 96 9
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d. 8, 40, 200, 1 000, 5 000

e.1,6,36,214, 1228

f. 3,9,27,81, 243

g. 5,20, 80, 320, 1 280

7an

h. 7,422,252, 1512

i. 9,45,225,1125

SERRA:

j- 10, 20, 40, 80, 160

Sign:

Problem solving

If the rule is “subtracting 9", give the first five terms of the sequence starting with 104.

1 25 9
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"‘ 67 "Numenc pa‘r‘rerns: neitheralCeonsiianii
y ‘difference nor a consianiarsiie

What is the difference between constant difference and ratio?
» constant difference, e.g. 21, 23, 25, 27, ... Take your time to figure I
) — out the pattern.
e constant ratio, e.g. 2, 4, 8, 16, ...
Describe the pattern.
What will the next three terms
1,2,4,7,11,16, ... -...... be, applying the identified rule? I

This pattern has neither a constant difference nor a constant ratio. It can be
described as “increasing the difference between consecutive terms by one each
time” or “adding one more than was added to get the previous term”.

1. Describe the pattern and draw a number line to show each.

Example: 2, 4,8, 14,22
( 1 IY : : 1 IY 1 1 1 1 1 Y 1 1 1 1 1 1 I\v

2 CI’: 4 5 6 % 8 ‘} ]b 1I1 1I2 ll3 ]I4 1I5 llé ll7 ]I8 1I9 Qb 2I1 22

P\

a. 8,10, 14, 20, 28

b. 15,12, 6,-3,-15

c. 3,6,10, 15, 21

d. 10,9.7,4,0

v 8 8 10 91 92 18 94 16
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e. 6,7,9,12,16

T

f. 1,3,7,15, 3]

9. 13,9.4,-2,-9

h. 9, 14,20, 27, 35

N

i. 24,18,13,9. 6

j. 19,20, 22, 25, 29

Problem solving

Create your own sequence without a constant ratio.

1

205

Sign:

7an
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68

Give arule to describe the relationship between the numbers in this sequence:
2,4, 6,8, ... Use the rule to find the value of the tenth term.

1 2 3 4
2 4 6 8

is 20. The tenth term is 20.

1. Describe the pattern and draw a number line to show each.

Example:

v
‘Numeric, paliiermsiiables

6

9

)

2
8 12
)
2 3
16 24
[N
2 3
24 36
[
2 3
14 21
I
2 3
10 15

—

—

We can represent a
- sequence in a table.

The “tenth term" refers to position 10 in the number sequence. You have to find a
rule in order to determine the value of the tenth term (rather than continuing the
sequence up to the value of the tenth term). You should recognise that each term
in the bottom row is obtained by doubling the number in the top row. So double 10

10
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2. What will the term be?

£

Example: 5, 10, 15, 20. Position of the term x 5.

1 4 15
5 10 15 20 75
1 2 3 4

1 2 &

3 6 9 12

1 3 4

8 16 24 32
®

1 2 3 4

12 24 36 48

10

30 45 60

Pyl
N
w
N

Problem solving

Thabelo is building a model house from matches. If he uses 400 matches in the first section, 550 in the
second and 700 in the third section, how many matches will he need to complete the fourth section, if
the pattern continues?

16 48 17 96 10 20 20 22 2 24 28 2B A
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Numbersequencesiandiwerds

4

Look at this pattern. What will the 20th term be?
4,7,10,13, ...

If you consider only the relationship between consecutive terms, then you can
continue the pattern (*adding 3 to previous number”) up to the 20th term to find
the answer. However, if you look for a relationship or rule between the term and the
position of the term, you can predict the answer without continuing the pattern.
Using number sequences can be useful for finding the rule.

First ferm: 4 =3(1)+1

Secondterm: 7 =3(2)+1 Tbr:gcnkuerrstz:e;rirr;sponds
Third term: 10=3(3) + 1 > Z;vm;hfeerpn??r??:e
Fourth term: 13=3(4) + 1 e

What will the 20" term be?

1. Look at the following sequences:
Describe the rule in your own words.
Calculate the 20™ term using a number sequence

Example: Numbersequence:5,7,9, 11, ...
Rule in words: 2 x the position of the term + 3.
20" term: (2 x 20) + 3 = 43

a. Number sequence: 2,5,10,17, ... b. Number sequence: -8, -6, -4, -2, ...
Rule: Rule:

201 term: 15" term:

c. Number sequence: -1, 2,5, 8, ... d. Number sequence: 6, 9, 12, 15, ...
Rule: Rule:

121 term:

11 12 18
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e. Number sequence: -6,-2, 2, 6, ... f. Number sequence: 7, 12,17, 22, ...
Rule: Rule:
18" term: 12" term:
g. Number sequence: 2,5; 3; 3,5; 4, ... h. Number sequence: -3,-1,1, 3, ...
Rule: Rule:
21 term: 15" term:

®
i. Number sequence: 3,7, 11, 15, ... j. Number sequence: 14, 24, 34, 44, ...
Rule: Rule:
141 term: 25" term:

Problem solving

Miriam collects stickers for her sticker aloum. If she collects 4 stickers on day 1, 8 on day 2, 16 on day 3
and 32 on day 4, how many will she collect on day 5 if the patftern continues?

Helen spends 2 hours playing computer games on the first day of the school holidays. On the second
day she plays for 5 hours and on the third day she plays for 8 hours. For how many hours will she play on
the fourth day if she kept on playing in this patterne

2y 2 22
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‘ )70 Geomelnic number patitierms

What do you see? Describe the pattern.

Take your time to
" explore the pattern.
@ 9/

1. Create the first three terms of the following patterns with matchsticks and then
draw the patterns in your book. Complete the tables.

a. Triangular pattern

b. Square pattern

10 99 92 18 194 U
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c. Rectangular pattern

£

_ | 2 3 4 5 6 7

d. Pentagonal pattern

1 2 3 4 5 6 7
®

2. Look at worksheets 65-70 again. Explain and give examples of the following:

\

Deals with multiplication
and division.
It is a sequence with a
constant rafio.

Represent an octagonal number pattern.

eals with addition and
subfraction.
Itis a sequence with a
constant difference.

Problem solving

15 98 97 18 19 20 21 22 23 24 28 205
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‘1' 11a ‘Numenc, palferns:describelalpaliern

Adding 4 to I

the previous

term f

4 multiplied by
the position of

the term -1 f

4(n) -1,
where n is
the position
of the term.

Look at the example and describe it.

<

I
3 7

Position in the sequence

Term

First ferm: 3=4
Secondterm: 7=4
Third term: 11=4
Fourth term: 15=4

3 7
1><4—1‘I 2x4-7| 3x4-1\' 4x‘:t—1l
(1) -1
(2) -1
(3) -1
(4) -1

1. Describe the sequence in different ways using the template provided.

)

a. 5,11,17,23, ...

i)

Position in the sequence 1 2 3 4
Term
A A A N
, where n is the position of the term.
First term: Second term:
Third term: Fourth term:

8 4 B B

v 8 9 90 W 92 198 14
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A
b. 57,9, 11, ...
)
| | | [
=] I I [
l Position in the sequence 1 2 4
Term
A A y A N
]

iii) . where n is the position of the ferm.

First tferm: Second fterm:

Third term: Fourth term:

c. 10,19, 28, 37, ...

i)
<l | | |
=] | | =
i Position in the sequence 1 2 4
Term
A A A N
I N
iii) . Where n is the position of the ferm.
First term: Second term:
Third term: Fourth ferm:
continued &
17 26 X :

Sign:

7an
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‘17 1o ‘Numeric, paliiemsidescribelalpaliiermn

M continted

d. 0,4,8, 12, ..
)
<! | | | [
I | | | [
d Position in the sequence 1 2 3 4

Term

A A A A\

iii) . where n is the position of the ferm.

First ferm: Second ferm:

Third term: Fourth term:

@

Find the pattern.

® 10 91 92 18 94 6
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e. 14,25, 36,47, ...
)
<) | | | [
] [ [ [ 7
l Position in the sequence 1 2 3 4
Term
A A A N
T [

i) . Where n is the position of the term.

First term: Second term:

Third term: Fourth term:

®

Problem solving

What is the 30™ term if the n position is 8(n) — 72

15 98 97 18 190 20 21 22
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L

What do input and output meane Make a drawing to show a real-life example.

Process H Qutput
/
\
/
\

Input

1. Complete the flow diagrams.

x 4

X
o~

1
5
7
9

x 9

X
[0¢]

AN £ AN

Y 5\}4{/
T S

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

Example: ¢ o b=ax4
c2x4=8
©3x4=12

N/
j\\ b 4//
> b=ax4 [> c4x4=16
7\
7

e 5x4=20
«7x4=28

® 10 91 92 18 94 6
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X

C. |10
11
12
20
100

y=x-9

AN

N

/

'

\

d.

s=r+11

A

Iy

/

20

¥

\

3. Use the given rule to calculate the unknown variable.

i

$

Example: @ b b=ax2+3
4 \ /‘” c4x2+3=11
¢ AP e6x2+43=15
7 [rb=ax2+3> 17 e 7x2+3=17
8 7 \]9 e 8x2+3=19
9 21 e 9x2+3=2]
b a h g y X
a. 1 \ /4 7 \ / C. 2 \ /
2 8 3
™\ NN ™\ vl
6 [ >a=bx3+1 > 9 »g=hx2+10}» 4 | »x=yx2+4 >
11 23 10
n m X y a b
d. [ 4 \ /4 0,2\ / f. 0,01\ /
7 0,3 0,06
™\ N\ ™\ vl
8 | »lm=n+7x2[» 04 »y=x+05]» 01> b=ax02 | >
e S S
12 0,9 0,5
t r w \"
g. |5 \ /4 1 \ /
6 9
™\ al NN
7 > r=tx1+5|>» 8 [ »v=wx3+8 [ »
10 3

Problem solving

Draw your own flow diagram where a=b + 7.

15 18 17 18 19

Draw your own flow diagram wherea=b x 2 + 11.

27
CaL

23 20

X




‘1 73 Binctions andirelationshios

Discuss this:
Theruleisy=x+5

1 2 3 10 100
6 7 8 15 105
y='|+5 y=2+5 y=3+5 y='|0+5 y='|00+5
~ =4 = = oy = ",-\. =15 =105

e,
1. Complete the tables.

a. y=x+2 b.a=b+7

2 4 6 8 10 | 20 1 2 3 4 5 10
n+4 d. x=zx2 &
3 4 5 6 7 | 10| 100 2 3 4 5 6 7
e.y=2x-2 f.m=3n+2
1 2 3 4 5 6 7 1 5 10 | 20 | 25 | 100

2. What are the values of m and n?

Example: 1 2] 3] 4 18 | m | 51
s | 9 [ 10]mn 25 [ 39 | n

Rule: the given

The rule: y=x+7 Therule: y=x+7 term plus 7
Term 51: y=51+7 Term 39: 39=x+7 " n=58and m =32
y =258 9-7=x+7-7

s n =58 32=x

10 99 92 198 194



Problem solving

* Whatis the tenth ferm in the patterne (3 x7,4x7,5%x7,...)
o Ifx=2y+9andy=2, 3, 4,5, 6§ draw a table to show the values of x and y.

15 98 97 18 19 20 21 22 23 24 28 205
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‘1' 71 3‘A\gebrcuc, expressionsiand
equailions

Compare the two examples. What do you
What is on the left-hand What is on the
side of the equal sign¢ right-hand side?
The left-hand side is an 5+4=9iscalled an
expression, 5 + 4. It is equation. The left-hand
equal to the value of the side of an equation is
expression 9. equal to the right-hand
side.

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

Example: 8 + 3 (Itis an expression)

8+3=11 (ltis an equation)
a. 4+8 b. 9+7=16 c.7+6
®
d. 3+5=8 e. 11+2 f.9+7

2. Describe the following:

Example: 6+2=8
This is an expression, 6 + 2. It is equal to the value on the right-hand side, 8.
6 + 2 =8is called an equation. The left-hand side of an equation equals the right-hand side.

a. 9+1=10 b. 3+5=8 c. 9=5+4

® 10 9 192 98 14
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d. 7=1+6 e. 11=5+6 f.8+9=17

i

£

3. Use the variable “a” to create 3 expressions of your own.

Example: 5+a

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

@ Example: 8+ a (It is an expression)
8+ a=11 (Itis an equation)
a. 5+a b. 6+a=12 c.7+b=8
d. 8+5b e. 9+a=18 f.6+b

5. What would the value of “a” be in question 4b, and e?

6. What would the value of “b” be in question 4c?

Problem solving

Write an equation for the following. | have 12 sweets. In total Phelo and | have 18 sweets. How many
sweets does Phelo have?
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18,9, 7,9 ...

Algebraic expressions

Describe the rule of this number sequence in words.

Adding 2 to the
revious term.
~ p

What does the rule 2n — 1 mean in the number sequence 1, 3, 5,7, 9, ...2

Position in sequence

1

2

3

4

5

Value of term

What is the rule as
an expression? 2 (n)

a. 3;6;9:12; ...

15" term: 29 term: 3 term: 4™ term: 5t term: n'h term:
2(1) =1 2(2) -1 2(3) -1 2(4) -1 2(5) -1 2(n) -1

-1

Example: 4,8, 12, 16, 20, ...
Adding 4 to the previous paftern

1. Describe the following in words:

. 10; 20; 30; 40; ...

c. 7;14;21;28; ...

d. 6;12;18; 24; ...

e. 8;,16;24;32; ...

f. 5;10; 15; 20; ...

a. 6;,11;16;21; ...

Example: 4, 8,12, 16, 20, ...

2. Describe the following sequence using an expression.

First term: 4(1) + 1

The n' term is 4 (n).

3

4

5

n

12

16

20

10 99 92 198 194
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b. 3,5/ 7,9, 11; ...

34%

,

S

na#*a

5

n

c. 9:15,21;27; ...

The rule 2n — 1 means for the following number sequence: 1,3, 5,7, 9 ...

3. What does the rule mean? Use the same values for position as in the example.

2 3

3 5 7

a. The rule 3n — 1 means for the following number sequence

b. The rule 4n — 3 means for the foll

owing number sequence

c. The rule é6n — 2 means for the foll

owing number sequence

d. The rule 5n — 5 means for the following number sequence

e. The rule 7n — 4 means for the foll

owing number sequence

15 18 17 18 19

Problem solving

N B B U 2B W

Write an algebraic expression for the following: Sipho built 3 times more puzzles than | did last holiday.

g =



{ftt

Morel algebraic expressions

Describe the rule Adding 2 to the
of this number _ ) previous term.
seguence in
The rule as an
First term: 4(1) +1 expression
Second term: 4(2) + 1

words.
4n + 1 mean for the Third term: 4(3) + 1
number sequence Fourth term:  4(4) + 1

5,9,13,17,21, ...2 (\ Fifth term: 4(5) + 1
n™ term: 4(n) + 1

1. Describe the following in words:

What does the rule |

Example: 2, 6,10, 14, 18, ...
Adding 4 to the previous number

a. 3:57:9: ... . 5:10;15; 20; ... c. 21;18;15:12; ...

d. 99;98; 97; 96; ... e. 4:8;12;16; ... f. 7;14;21;28; ...

2. Describe the following sequence using an expression:

Example: 2,6,10, 14,18, ...
4 (n)-2 since 1st term: 4(1) =2; 2nd term: 4(2) — 2; Third term 4(3) - 2; ...

a. 2;4;6;8;10; ... b. 3;5 7,9, 11; ...

c. 8;16;24; 32; .. d. 5;10; 15; 20; ...

v 8 8 10 91 92 18 94 16
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3. Iftheruleis , what could the sequence be?
Create five possible answers for each.

¥y

i

a. “Adding 7"

b. “Subtracting 9"

c. “Adding 5"

d. “Subtracting 8”

e. "Adding 3 then subfracting 4”

Problem solving

If the rule is "adding ‘7 what could the sequence be? Create five possible answers.
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g 77 Algebraic equations

Look at and describe:

variable constants
N — .
x+23 =45
-/ ™S .
operation equal sign

Read and answer:

Imagine that on the right-hand side of this balance scale there are 10 objects of
equal mass, and on the left-hand side there are 4 similar objects and an unknown
number of other objects in a bag. The scale is balanced; therefore, we know that
there must be an equal mass on each side of the scale.

Explain how you would find out how many objects there are in the bag.

1. Solve for x.

Example: x+5=9

x+5-5=9-5

x=4
a. x+12=30 b. x+8=14 (O}
c. x+17=38 d. x+20=55
e. x+25=30 f. x+18=26

2. Solve for x.

Example: x-5=2
x-5+5=2+5
x=7

a. x—-7=5

) 911 12 18 14 6



c. x—-15=12
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e. x—-23=20

£k,

3. Solve for x.

Example: x+4=-7
x+t4-4=-7-4
x=-11

a. x+3=-15

c. x+2=-5

e. x+12=-20

d. x-17=15
f. x—28=13
b. xt7=-12
d. x+5=-15
f. x+10=-25

Problem solving

Write an equation for the following and solve it.

Jason read 7 books and Gugu read 11 books. How many books did they read altogether?

Rebecca and her friend read 29 books altogether. Rebecca read 14 books. How many books did her

friend read?

15 18 17 18 19

Bongani buys 12 new CDs and Sizwe buys 14. How many CDs did they buy togethere
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What is the inverse operation of multiplicationg . Pivision l

2x =30 (2x means 2
[fiplied b

What does 2x mean? - iy

We need to divide 2x by 2 to solve for x.

2% 30 Remember you need to keep

2 =72 the two sides of the equation
balanced. What you do on the

x=15 one side of the equal sign, you

.. must do on the other side as well.

1. Solve for x.

Example: 3x=12

3 12
3 =3
x=4

10 91 92 18 194 96
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2. Solve for x.

£

Example: 3x-2=10
3x-2+2=10+2

x _ 12
3 =3
x=4
a. /x-2=12 . 4x-4=12
c. 3x-1=2 d x-1=7
e x-3=17 f. x-7=13
@ g. éx-5=25 h. 9x-8=82
. 8x—7=49 j. 3x=2=16

Problem solving

Create an equation and solve it. How fast can you do it2
Nine times g equals

eighty-one.

Two times y equals Sixteen times b

sixteen. equals four. Five fimes y equals
one-hundred.

Five times c equals Eight times t equals

sixty-five. eighty. Seven times a
equals twenty-one.

Eight times x equals Three times d

sixteen. equals thirty-nine.

15 98 17 98 19 20 2] 22 23 24 28
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What do the following equations mean?

P=4] P=21+2b A= A=1[xb
. N - -
The perimeter of The perimeter of a The area of a The area of a
asquare is 4 times rectangle is 2 times square is the length rectangle is length
the length. the length plus 2 squared. times breadth.

times the breadth.

Note that you did perimeter
and area in the first and second
terms of grade 7.

1. Substitute and calculate.

Example: If y =%+ 2, calculate y when x = 4

M
&
S

g

y=42+2
y=16+2
y=18
a. y=x>+2,x=4 b. y=562+10;b=1
®
C.y=a’+4,a=4 d. y=r*+3;r=35
e. y=p?>+7;p=6 f.y=c*+7;¢c=7

2. Calculate the following:
Example: Whatis the perimeter of arectangle if the length is 2 cm and the breathis 1,5 cm?2
P=21+2b
P=2(2cm) +2(1,5cm)
P=4cm+3cm
P=7cm

®@ 9 2 3 4 8 6 ¥ 8 © 0 91 92 18 94 96



a. The perimeter of a rectangle
where the breadth equals 2,2 cm
and the length equals 2,5 cm.

TNENE K W
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b. The area of a square
if the length equals
3,5 cm.

$
$

=
-

Ot%

£

c. The perimeter of a square if the
length equals 4,2 cm.

d. The area of arectangle if the length is
3,5 cm and breadth is 2,5 cm.

e. The area of a square if the length is
5cm.

f. The perimeter of arectangle if the
breadth is 4,3 cm and length 8,2 cm.

g. The perimeter of a square if the
lengthis 2,6 cm.

h. The perimeter of a rectangle if the
breadth is 8,5 cm and the length is
12,4 cm.

i. The area of a rectangle if the breadth

is 10,5 cm and lengthis 15,5 cm.

j. The perimeter of a rectangle if the

breadth is 3.5 cm and the length is
6,7 cm.

Problem Solving

Write an equation and then solve it for each of these:

What is the perimeter of a rectangular swimming pool if the breadth is 12 m and the length is 16 m2

Work out the area of a square if one side is equal to 5,2 cm.

What is the perimeter of a rectangle if the length is 5,1 cm and the breadth is 4,9 cm.

Establish the area of your rectangular bedroom floor for new ftiles is the length is 4,5 m and the breadth is

2,8 m.

18 416 17 18 10 20 21 22

7% 24 28 W A
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Look at the graph and discuss it.

Would you make Temperature for our town Title I
any changes or 30
add anything to
the graph?
24
19 Y
/\ 18

18 T N~

12

Termperature

. 6
y—axis

0 X—QIXis I
Monday  Tuesday Wednesday Thursday  Friday  Saturday  Sundmy

Days @

1. Thebogo heard that nature lovers use the chirping of crickets to estimate the
temperature. The last time he went camping he brought a thermometer so he
could collect the data on the number of cricket chirps per minute for various
temperatures. The first thing Thebogo did was make the graph below.

Cricket chirps per minute

280

260
240 7
220 /'/
200 =
180
160

. r
1 -,

100

Chirps per minute

\ /4

16 18 20 22 24 26 28 30 32 34
Temperature (°C)

g 4 6 G v 8 © 10
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a. Estimate the temperature if the cricket chirps:
i. 120timese __
i, 150 fimesz ‘\
ii. 160 timese
iv. 230 timese __

v. 270 times?

¥y

i

b. Thebogo counts 190 cricket chirps in a minute. What is the temperature?

®

c. Thebogo notices that the number of cricket chirps drops by 30 chirps per minute.
What could she conclude about the change in temperature?

d. Use the words increasing and decreasing to describe the graph.

15 18 17 18 19
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In‘rerpre‘rmg graphs:iiemperaiitietand
Tll’he graphs coniinted

2. Average temperature per annum for Johannesburg, Cape Town and Durban:

Johannesburg temperature per annum

Cape Town temperature per annum

January

February

Months

September
November -
Decembe

a. What is the average maximum temperature for:

i. Durbanin Auguste

i. Cape Town in July?

ii. Johannesburg in April?

iv. Durban in July?2

v. Cape Town in September?e

i. Johannesburg in April?

i. Cape Town in October?

ii. Johannesburg in September?

iv. Durban in March?

0

v. Cape Town in July?

1 2 8 4

5

What is the average minimum temperature for:

30 30
20 v " \ /
Temperature | Temperature —
© TN _— ©
5 \ / — Max 5 —— = Max
o+——7+——— =Min 0o +—m—m——————————r———1—— ™Min
P "I S = @ oot oL L w
R EEEREEEEE: §EE53E355533
2 28 <237 ¥¢E 9 EE 2 28 <23° ®% 5 EE
S & 2 I 8 8 g ¢ S & 2 I 8 5 ¢ @
= ® 2 ° 3 3 - @ a O 3 §
) Zz o & Z o
Month Months
Durban temperature per annum
30
5 T —A
0
Temperature \ e
15 ——
(co) S~——
10
5 === Max
0 T T — T = Min
5E8i3
& 2

18 94 16
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c. What is the difference in maximum temperature between:

i

£

i. Durban and Johannesburg in Aprile

i. Cape Town and Durban in October?e

ii. Johannesburg and Cape Town in May?
iv. Durban and Johannesburg in September?

v. Cape Town and Johannesburg in April?

d. Describe the graphs using the words “increasing” and “decreasing”:

Problem solving

What is the difference between the minimum and maximum temperatures of Durban, Cape Town and
Johannesburg in December? Which province would you most like to visit in December. Why?
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In‘rerpre‘rmg graphsirainfallfanditinne
graphs

% ol Wormal rednfall o this paed
-l Farvay

How do you read information from and
interpret the graphs on this page.

1. Look at the graphs and answer the following questions:

Johannesburg rainfall per annum RR R ehleitElipeaiiun
140 > 1‘2‘8 o\
1(2)8 — yd 100 \\ //
infall “ g5 N\ / ; &
in \ yA n o AN /
60 mm N /
mm 20 A / 40 N———
20 SN 4 20 —mm
N—————" “==mm
g =28 g 28
Months Months
Cape Town rainfall per annum
100
20 e\
Rainfall g / \
in 20 / \
mm
20 \// \\
=mm
BT EEEEE RS
$ 35223 ° 8% 88t %
8 M EEE
3 2 o
Months
a. What is the heading of each graph? b. What does the x—axis show us?
c. What does the y-axis show us? d. Which city has the highest average

rainfall in October?

18 94 16
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A
e. Which city has the lowest average f. Which city would you visit in * )
rainfall in April2 Decembere Why?
g. Which city would you not visit in h. Which city or cities have a rainy winter
Decembere Whye season¢ Why do you say so¢?
i. Which city or cities have a rainy j.  Use the words increasing and
summer seasone Why do you say so¢ decreasing to describe each graph.

2. Use the graphs to complete the following tables:

Average rainfall

Months
Johannesburg Durban Cape Town

Investigate the rainfall in your area.

What is the highest rainfall per year for your town2 Which month2 Keep a record during a rainy month
and draw a graph fo represent the data.

39

15 18 17 18 10 20 21 22 23 24 26 26 2/ 20 20
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Sam kept this record of plants growing. Discuss it.
Plant group

Would you make
any changes or

add anything to
the graph?

o

Is this graph a
decreasing or
increasing graph?

T —

Average growth in one week (cm)

- N W A~ OO0 O~ N 00 O

Y

1 2 3 4 5 6 7 8 9 10
Amount of light per day (hours)

1. Use the graph below to answer the following questions on the movement of a snail.

Movement of a snail a. How far will a snail move in eight
hourse
200 @
180
__ 160
£ 140 b. How far will a snail move in four hourse
§ 120 / How did you use the graph to work
5 100 ) this out?
-é’ 80
60
40 ¥
2 c. How far will a snail move in six hours?
How did you use the graph to work
O 1 2 3 4 5 6 7 8 9 10 this oute

Time (hours)

d. How far will a snail move in two hours?

How did you use the graph to work ] . .
el Gl e. How far will a snail move in 9 hours?

How did you use the graph to work
this oute Plot this on the graph.

f. Why is this a linear graph?
. Is this graph increasing or decreasing?

8 ® 10 14 92 18 14
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2. The graph below shows the distances travelled by car from Bloemfontein
to Cape Town.

Travelling from Bloemfontein to Cape Town

]92(;0 How long did it take the person to travel
800 km? Show the position on the graph and explain
'g 200 it.
o 600
g 500 Example: 1000 km
753 400 It fook the person ten hours to travel 1 000 km.
zgz We can write it as (1 000 km/10 hours).
100
0 2 3 4 5 6 7 8 9 10 °
Time (hours)
a. 100 km b. 500 km c. 800 km
®
d. 750 km e. 300 km f. 250 km
3. How far did the person travel in:
a. 1 hour b. 1 hour 30 minutes c. 3 hours
d. 4 hours 30 minutes e. 5 hours f. 2 hours 30 minutes

How long did you travel?

Use the graph on “Travelling from Bloemfontein to Cape Town™ to work out how long it will take to
fravel 275 km.

16 18 17 18 190 20 21 22 23 24 28 25 72/ 23 20 3



z‘:'

83a pFDrawing mere graphs

You kept this record but forgot to plot the minimum temperature. Plot it using the
information from your notes.
Average maximum temperature for our town

N P
IM ;pofi h’ﬂp}.
30— A 20
\‘\\ / % March: 15C
1J [}
25 ol . 10T
O \H\\ / & M
fs_J 20— T September: e sT
o 9%C
Gé_ 15 5°'E- _il’ufyut'
o) October:
T L 12C
December: 18C
5
TF MAMYJ JAS OND ° @
Months
1. Answer the questions on the graph below.
Average minimum temperature for our town
24
22
20
18
— > —@
O 16
£, » L
% 14 T
o 12 1 :
2 10 s T
5 8
Q0
6 ® »
L 2
4
2
0

J FMAMIJ J A S OND
Months

O 9 2 8 4 8 G ¥V 8 0 90 9 92 98 94 9E
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a. What is the heading of the graph?

i

£

b. What is the scale on the x—axis?

c. What is the scale on the y-axis?

d. What is does the x—axis tell use

e. What does the y—-axis tell use

f. What do the points or dots tell use

15 18 17 18 19



a. What will you write on your x—axise

c. What will the scale of the y—axis be?

e. What will your graph show?

9

Use the whole
sheet to draw

your graph. \I

You should
determine your
intervals carefully.

#

b. What will you write on your y—axise

d. What will the heading of your
graph be?

f. Describe the graph using the
following words: increasing or
decreasing, linear or non-linear.

10 99 92 98
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Research

Draw a graph showing the monthly maximum and minimum temperatures for any country other than
South Africa, for one year.

16 18 17 18 18 20 24
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1 84 Drawing graphs again

4

You have to draw a graph with the following values. How will you do it?
The maximum value of the y-axis is 24. — T
The maximum value of the x—axis is 60. 2,4,6,8,10,12, 14, 16, 18, 20, 22, 24

The scale could be:
5,10, 15, 20, 25, 30, 35, 40, 45, 50, 55, 60

Why are these
intervals in 2s and
notin 1s or 3s2

-~

N bh O ©®

Why are these intervals in - 5 10 15 20 25 30 35 40 45 50 55 60
5s and not in 2s or 10s? l
1. In this activity you should use the grid paper to draw the scales of your graph. &

Determine the scale for the y-axis and the x—axis.
The maximum value of:

a. x—axis is 45 and y—axis is 24 b. x—axis is 75 and y-axis is 72

1 12 18 94 16
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2. Draw the scales for the following graphs: )
a. x=axis: 0,3, 6,9, 12, 15 and b. x-axis: 0, 4,8, 12 and )’

y-axis: 0, 5, 10, 15, 20, 25, 30 y-axis: 0, 10, 20, 30, 40, 50, 60

=
-

i

c. x=axis: 0, 5, 10, 15, 20, 25, 30, 35, 40 and d. x—axis: 36, 48, 60, 72, 84 and
y—axis: 0, 20, 40, 60, 80, 100 y—axis: 2, 4, 6,8, 10, 12, 14, 16, 18, 20

3. Cut and paste a graph from a newspaper. Describe the intervals.

Drawing graphs

Draw a graph with 10 intervals on the x—axis and 12 intervals on the y—axis. You can use any multiples to
label it.

18 46 17 18 10 20 21 22 zZ3 24 28 26 7/ 26 20 30
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Look at the graphs. Explain them.

4 N N N N B
\_ AN AN L AN J
Increasing Decreasing Constant Linear Non-linear
Can you get a non- Can you get a non-
linear increasing linear decreasing

graph? graph?

1. Draw graphs using the data from the following tables. Describe each graph using
the words increasing, decreasing, constant, linear and non-linear.

a. Thabo's brisk walking results

The time walked was
recorded after 2, 4, 6, 8 and
10 km.

Km Minutes
2 20
4 40
6 60
8 80

v 8 8 10 91 92 18 94 16
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b. Susan’s brisk walking results

The time walked was
recorded after 2, 4, 6, 8 and

10 km.
Km Minutes
2 20
4 45
6 50
8 75
10 95

c. Maximum and minimum average temperatures for a town for a year.

Minimum | Maximum
Month in degrees | in degrees
@ Celsius Celsius

January 27 14
February 25 14
March 24 12
April 22 10
May 19 9
June 17 8
July 16 7
August 17 8
September 22 9
October 23 12
November 25 13
December 28 14

Sign:
Be creative

Create your own table, draw a graph and describe it.

Date:

U : e 245 . '
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Can you still
. . remember these ¢
Explain each transformation -

!
|
—> |
|
|
!

Translation Reflection Rotation

1. Say how each figure was moved. Write translation, rotation, or reflection.

Q. b. C.

2. Label each diagram as a translation, a reflection or a rotation of the original shape.

Example:

Originall Rotation Translation Reflection

shape

Original shape

Original shape

1 12 18 94 &
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3. Create diagrams to the show:

a. Rotation

b. Reflection

c. Translation

Problem solving

Create a diagram using reflection, rotation and translation.

16 18 17 18 10 20 21 22 28
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Rotation in nature and
machines.

Use any recycled material to demonstrate the
difference between rotation and rotational symmetry.

1. Look at the diagrams and explain them in your own words
Example

The paper rotated a quarter

90°
’rurn 90° turn, which is the same as 90°.
We can show this on a circular
S profractor.
320 + 180°

270°

90°
0 .
36% 180

270°

]
2 turn = 180°

>&-

0
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b. 3. _
4’rurn 2700

C. 1 full turn = 360°

2. Look at the drawings below and explain them.

a. b.

907

3. Complete the table below by rotating each shape and draw the rotated shape.

90° 180° 270° 360°

Problem solving

Make up your own rotations, with the centre of rotation outside the shape.

96 46 97 98 10 20 2] 28 2 24 28 O
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1. Explain each translation in your own words. The original shape is shaded.

Example: Each point of the triangle

is franslated four squares
to the right and five
squares up.

10 91 92 18 194 96
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2. Show the following translations on a grid board.

a. Each point of the triangle is b. Each point of the rectangle is
translated four squares to the tfranslated three squares to the
right and five squares up. left and three squares up.

m

@ c. Each point of the triangle is d. Each point of the square is
franslated five squares to the tfranslated two squares to the
right and two squares down. right and seven squares up.

L]
3. In mathematics, the translation of an object is called its image. Describe the
translation below.

B object
F C
4cm 3
E D \LQ cm

B
image
F C

E D

Problem solving

Find a translated pattern in nature and explain it in words.

15 98 97 18 19 20 21 22 23 24 28 205



Look at the photograph. What
do you see?

1. How many lines of symmetry does each of these have? Draw them in.

—) X @

2. Draw all the lines of symmetry for each figure, where applicable.
Q. b. C.

3. The following design uses reflective symmetry. One hailf is a reflection of the other

half. The two halves are exactly alike and fit perfectly on top of each other when
the design is folded correctly. How many lines of symmetry are there?
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4. Show a reflection using the geometric figure given. Remember to show
the line of reflection.

|
% 4
##%

b.
e. [ | ] f.
_\X/
@ 17\

5. Look at the reflections and describe them.

A

Problem solving

Find a photograph of reflection in nature.

16 46 17 98 90 20 2 22 B 24 28 B
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Copy each transformation on grid paper and then explain it in words.

Rotation Turning around a centre. The
distance from the centre to any
Turn point on the shape stays the
same. Every point makes a circle
. around the centre (rotation).
Reflection It is a flip over a line. Every point

is the same distance from the
Flip centre line. It has the same size

as the original image. The shape
—> . stays the same (reflection).

Translation It means moving without rotating,
3 flipping or resizing. Every point
Slide of the shape must move the
same distance and in the same
. direction (translation).

1. Describe each diagram. Make use of words such as mirror, shape, original shape,
line of reflection and vertical.

Reflection When a shape is reflected
a. across a mirror line, the reflection
is the same distance from the line

of reflection as the original shape.

L
-
r
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Make use of words such as rotated or turned, clockwise, anti-clockwise, point of
rotation and distance.

d.

x
o

©. [ ]

il

Translation
Make use of words such as shape, slide, from one place to another, no turning, left,
right, up or down.

g. [T h.

Share with your family

Draw any shape and then do the following and describe the transformation:

¢ reflection e rotaftion e translation

15 98 97 18 19 20 21 22 23 24 28 205



When we do an investigation we should:
* spend enough time exploring problems in depth
¢ find more than one solution fo many problems

¢ develop your own strategies and approaches, based on your knowledge and
understanding of mathematical relationships

e choose from a variety of concrete materials and appropriate resources
e express your mathematical thinking through drawing, writing and talking.

1. Prove that the diagonal of a square is not equal to the length of any of its sides.

a. Make a drawing to show each of the following:

What fransformation is (rotation, reflection, What a square is
and translation)

What ciagonal lines of a square are That all the sides of a square are equal in length

| Diagonal line

b. What do | wantg
To compare the length of a side of a square with the length of a diagonal.

| can/must use rotation, translation and/or reflection.
c. What do | need to infroduce? Make a drawing of each.
Note that sometimes we think of something later on; we don’t always

think of everything at the beginning. Therefore people will have
different answers here.

e

A line of reflection. A point of rotation. A grid on which to measure
franslation.
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d. Attack .

We often get “stuck” and are tempted to give up. However, this is the exact point %
at which it is important for you to use the time and space to get through the 4
point of frustration and look for alternative ideas. This is the phase when we make
conjectures, collect data, discover patterns and fry to justify our answers.

&

Remember to use the
information in a, b and c.

e. Review

Check your conclusions or solutions and reflect on what you did — the key ideas
and key moments.

Family time

Share this investigation with a family member.

15 96 97 98 19 20 2] 22 23 24 28 26 Zy



Look at this diagram and discuss it.

Orange rectangle

The length =5 The width =3
Blue rectangle

The length =10 The width =6

The length of the blue rectangle is two fimes/twice the length of the orange rectangle.
The width of the blue rectangle is two times/twice the width of the orange rectangle.

The orange rectangle is enlarged twice/two times.

1. Use the diagrams to answer the questions.

T

a. | Blue square Red square Green square
Length=___ Length=___ Length=___
Width=___ Width=___ Width=___

b. The length of the red squareis______ times the length of the blue square.

The width of the red square is ______ times the width of the blue square.
The red square is enlarged __ times.

c. The length of the green square is ___ times the length of the red square rectangle.
The width of the green square is ___ times the width of the red square.

The green square is enlarged times.

d. The length of the green square is __ times the length of the blue square.
The width of the green square is ___ fimes the width of the blue square.
The blue square is reduced ___ times.

10 99 92
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2. Use the diagrams to answer the questions. s em )
Red rectangle:

- g m lengTh =
~ The width=___

Green rectangle:
The length=___
The width = ___

- |
¥ .
4 g

|
L

Blue rectangle:

3cm
" The width=___

24 cm

8cm

Compared to the:

a. Redrectangle, the blue rectangle is reduced ___ times.
b. Green rectangle, the blue rectangle is reduced ___ times.
c. Blue rectangle, the red rectangle is enlarged ___ times.
® d. Green rectangle, the red rectangle is reduced ___ times.
e. Blue rectangle, the green rectangle is enlarged ___ times.
f. Redrectangle, the green rectangle is enlarged ___ times.
3. Draw a 1 cm by 2 cm rectangle. Enlarge it twice and then enlarge the second

rectangle six times. Make a drawing to show your answer.

Problem solving

What will the perimeter of a 20 mm by 40 mm rectangle be if you enlarge it by 32

15 18 17 18 10 20 21 22 23 24 26 26 2/ 20 20



How do you know this figure is enlarged by 3?

We say the
scale factor
is 3.

‘

The scale factor from small to large is 3.
The scale factor from large to small is 3.

1. By what is this shape enlarged? Write down all the steps.

2. Enlarge the rectangle by:

a. scale factor 4 b. scale factor 3

1 12 18 94 &
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3. Complete the table. Start with the original geometric figure each time.

*

*

Your drawings do not have to be to scale but must be labelled correctly.

XK

KK

Geometric figure

Enlarge by scale
factor 2.

Enlarge by scale
factor 5.

Enlarge by scale
factor 10.

a. 2cmx3cm
2cm

3cm

=6é6cm?

2cmx2x3cmx?2
4 cm

6cm

=24 cm?

2cmx5x3cmx5
10 cm

15cm

=150 cm?

2cmx10x3cmx 10
20 cm

30 cm

= 600 cm?

b. 5cmx1cm

c. 4cmx2cm

d. 8cmx3cm

e. 1,5cmx2cm

Problem solving

Enlarge a 1,5 cm by 5 cm geometric figure by scale factor 3.

;

>



Use the knowledge you gained in the previous two worksheets. You might need to
revise the following words:

* enlargement

* reduction

* scale factor

A client asks you to make the following adjustments to the house plan.

1. Enlarge the following by scale factor 2.
a. Garage
b. Bathroom 3

10 91 92 18 194 96
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4. Enlarge the TV room into a very large entertainment room by scale factor 3. I

24,24 0¢

2. Join bedrooms 1 and 2 and reduce by scale factor 2.

3. Replace bedroom 3 with a bathroom the same size as bathroom 1.

&

5. Double the size of the study.
6. Enlarge the swimming pool by scale factor 2.

Note: you may want to change the orientation of the enlarged or reduced rooms.

Problem solving

Design your dream house. Enlarge it by scale factor 2.

15 96 97 98 19 20 2] 22 23 24 28 26 Zy
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What kind of prisms
are these?

PriSmyStanaieyramids

What kind of pyramids
are these?

1. Make the following geometric objects using the nets below. Enlarge the nets by a
scale factor of 2. You will need some grid paper, a ruler, sticky tape and a pair of
scissors.




2. Identify and name all the geometric solids (3-D objects) in these dlagrams ﬁ

3. Identify, name and label as many pyramids and prisms as you can in these photos.

4. Compare prisms and pyramids.

Prisms Pyramids

Problem solving

Name five pairs of a pyramid and a prism that will exactly fit on top of each other, and say why.

15 18 17 98 10 20 21 228 28 A3 7l A3 20



A tetrahedron is a special type
of triangular pyramid made
up of identical triangles.

A hexahedron (plural:
hexahedra) Is a polyhedron
with six faces. A regular
hexahedron, with all its faces
square, is a cube.

This is a skeleton of
a cube.

1. Which pyramid will fit exactly onto each prism? Draw lines to match them.

Wl aes A
H0A> P

a. Circle the tetrahedron in blue.
b. Circle the hexahedron in red.

. Describe the prisms and pyramids in these pictures.
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3. Your friend made this drawing of a building she saw. Identify and name
A

the solids.

4. Draw the nets for the following:

Tetrahedron

Hexahedron

Problem solving

How many tetrahedrons do you need to How would you use the word hexahedron
complete the big tetrahedron? to describe this Rubic cube?

15 96 97 98 19 20 2] 22 23 24 28 26 Zy



Geometric solid
Geometric figures

2 hexagons

A 2-D shape is a
“geometric figure”
B and a 3-D objectis a
6 rectangles . “geometric solid".

if we trace around
each face of the
hexagonal prism.

1. Which geometric solid can be made with these geometric figures?

Q. b. C.
A4 N :“ ..“

2. Identify all the geometric figures in these solids and make a drawing of all the
shapes.
a. b.

3. a. Use waste products to make these geometric solids:
— prisms (triangular prism, cube, rectangular, pentagonal, hexagonal and
octagonal)
— pyramids (triangular, tetfrahedron, rectangular, pentagonal, hexagonal and
octagonal)

b. Use the geometric solids to create "“buildings of the future”.
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4. a. Write down how you created each polyhedron, focusing on the shapes .
of the faces and how you joined them. You may include drawings.

L
b. Write a description of how you put the geometric solids together to create your
“buildings of the future”. Say why you use certain solids for certain buildings.

c. Present your work to the class.

Presentation tips

When presenting you should:
— Make eye contact with different people throughout the presentation
— Start by explaining what the presentation is about
— Use natural hand gestures to demonstrate
— Stand up straight with both feet firmly on the ground
— Demonstrate a strong positive feeling about the topic during the entire
presentation
— Stay within the required time
— Use visual aids to enhance the presentation
— Explain all points thoroughly
— Organise your presentation well and maintain the interest level of the audience

Problem solving

Fit two geometric solids on top of each other. Where they touch the faces should be the same. The two
geometric solids cannot be prisms or pyramids.

15 98 17 18 10 20 21 22 23 24 28 26 7/ 28 20 0



What geometric solid is it?

8. " 8

Do the following in pairs. Take turns to ask the questions.

All the faces are
- flat.

| count five
- faces.

Two are friangles
and three are
-~ rectangles.

1. Ask your friend to close his or her eyes. Then ask him or her the following
questions:

a. Name and describe the new solid.

Imagine you Imagine you now have Place them together.
have a cube. two identical cubes.

After imagining the object, draw, name and describe it.

Draw: Name: Describe:

b. Name and describe the solid from different views.

Imagine you are looking Can you stand so that Can you stand so that
at a large cardboard box you can see only one you can see 2 or 3
that looks like a cube. square? squares?

T e

Seeing one square Seeing two squares Seeing three squares




The pyramids are the stone tombs
of the Pharaohs — the kings of
ancient Egypt. They have stood for
thousands of years, filled with many
clues about what life (and death)
was like in ancient Egypt.

What is the great pyramid of Giza? Find out.

Great pyramid of Giza and maths.

* The base originally measured about 230,33 m
square.

* The original height was 146,59 m.

* A fotal of over 2 300 000 stone blocks of
limestone and granite were used.

* The construction date was about 2589 B.C.

e Estimated construction time was 20 years.

Estimated total weight is 6,5 million tons.

c. What type of pyramid (geometric objects) are we mostly likely to find in Egypt?

d. Name and describe the solid from different views.

Imagine you are You are standing on What is the maximum What if you were
visiting the pyramids the ground, looking number of triangles in an aeroplane
in Egypt. at a pyramid. you see? flying overhead?
'_.\%rI T T _\

e. Name and describe the solid from different views.
An aerial view is also

View from the ground Aerial view called a bird's eye
view. Why do you

- thinks it has this name?

Problem solving

Describe a geometric solid to your family and ask them to imagine it.

B 46 97 90 99 20 2 22 2B 24 2B B LW AL 20 W



1. Label the following using the words: face, edge and vertex.

7

2. Label the faces, vertices and edges on each photograph.
a. b.

d. Mark the apex on each building
with a star (*) .

An apex is the highest
point of a geometric
solid with respect to a

line or plane chosen as
™~ Dbase.




Geometric object:

__ faces
___edges

vertices

__ faces
___edges

vertices

TRTHTATD

. What do these objects have in common? When closed, they all ha -

i-ﬁQ

__ faces
___edges

vertices

%a*

_ faces
___edges

vertices

. Label the following using the words: surface (face), edge and vertex. Also say

which geometric object each one will form.

W o

Geometric object:

Geometric object:

*o 4

Geometric object:

edges
vertices
faces

structure

edges
vertices
faces

edges
vertices
faces

A

____vertices

___edges

____vertices

___edges

edges
vertices
faces

. Look at these skeletons. Say how many vertices and edges you see in each

&

____vertices

___edges

K== N @

____vertices

___edges

____vertices

___edges

Problem solving

e Can a prism have an odd number of vertices? Give an example.

¢ Can a pyramid have an odd number of vertices?

16 17 918

____vertices

¢ How many more faces does an octagonal pyramid have than a heptagonal pyramid?

|._|; 1-|| =
CaL

___edges

23 20




Think! Look at these nets of geometric solids. How many faces, vertices and edges
does each solid have?

o N

1. Write labels with arrows pointing to the geometrical figures which you can see in
each object, and write down how many of each the object contains.

® =

3rectangles
Identify all the geometric figures in this

geometric solid. We provide you with four
views of the geometric solid to help you.

18 94 16
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Name of Shapes it is No. of No. of No. of
solid made of edges vertices surfaces

¢odd¢»

a. Look at the table above and compare a friangular pyramid and a square
pyramid. Describe the similarities and differences between them.

b. Describe the differences between a hexagonal prism and an octagonal prism.

c. Describe the differences between a hexagonal pyramid and an octagonal
® pyramid.

d. What should you do to the geometric solid on the left fo change it to the
geometric solid on the right?

Describe the geometric solid using the words surfaces (faces), vertices and edges.

Solve this with a family member.

We give you the unfoldings to help you fo solve this.

@ £

15 18 17 18 19




Dyt

Revise the following: | ISLEmIRy S SUAEECE,
vertices and edges
e surfaces (faces)

) in this photograph.
e vertices

e edges
vertices

1. Look at the different polyhedra.

Identify the surfaces (faces), vertices and edges.

Visualise how many vertices a pentagonal prism has. _
How many edges does it have?
How many faces?

What about a heptagonal prism?e

2,
a.
p.
C.
d.

Or a heptagonal pyramid?
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Calculate F-E + V for each gy
geometric solid.
Solid Vertices Edges Faces F = faces, E = edges and
V = vertices.
What do you notice?

2T

3. Complete the table

Triangular

. 6 9 5 5-9+6=2
prism

Rectangular

. 8 12 6 6-12+8=2
prism

Pentagonal
prism

Hexagonal
prism

Octagonal

prism
®

Triangular
pyramid

Square
pyramid

Pentagonal
pyramid

Hexagonal
pryamid

Octagonal
pyramid

eshYOriDEGH

Problem solving

Look at Euler's formula. This equations shows us the number of vertices, faces and edges 8 -7+ 1=2. Is
this a polyhedron. Why or why not?



Make a cube and put it in front of you. Turn it to look at different views.
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See if you can draw a cube at an angle of 30° as below in b, without a protractor. I
Place a cube on your desk and put a piece of paper under the cube.

RZH T

1. Look at the drawings below. Explain them.

'.'."""

&

a. b.

continued &

288 - M3 0
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2. Draw the following step by step:

Step 1 Draw aline Place the
parallel o the cube on the
side of the table. line in the
Then draw a line way you see it
perpendicular to (approximately
the vertex that 30° turned).

touches the line.

Trace around
the base of the
cube.

Step 3 Remove the cube. Step 4 Measure your angle fo see how close

your estimation was.

Step 5 a. Measure the length of the sides. Step 6 Ifisimportant to use dotted lines to
b. Draw lines showing the height of the show the back of the cube (or any
cube of the same length. other geometric solid).

c. Draw the top of the cube.

C.




.

Problem solving

Sit at your desk, look at the skefches below and then place the geometric solid in the same position on
your desk. Are all of the drawings possible? Make a drawing of any of these solids showing it in four

steps. Remember to make the lines of the back view dotted. |

16 17 18 19



What is a pyramid? Look at the pictures and describe a pyramid.

Where do we find real pyramids?

Do we find pyramids only in Egypt?

1. Construct the net for a tetrahedron.

Step 1: Step 2:
Construct an equilateral friangle. Label it ABC. Construct another equilateral triangle with one base
joined to base AB of the first friangle.

Fa
®
¥ ; " ¢ A B
A B A B /

Step 3: Step 4:
Construct another triangle using BD as a base. Construct another triangle using AD as the base.

4

1 12 18 94 &
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2. Construct a square pyramid net.

Step 1: Step 2: Step 3:

Construct two perpendicular lines. e Using AB as a base, construct a * Using DA as a base, construct a “
The lengths of AD and AB should friangle. friangle.

be the same. Use your pair of * Using DC as a base, construct a | ¢ Using BC as a base, construct a

compasses to measure them. From friangle. friangle.

there, construct square ABCD.

o

F

i) After you have constructed the square-based pyramid, answer the following
) questions:

* what difficulties did you have?

* what would you do differently next fime?¢

i) Now do the construction on cardboard, cut it out and make the square pyramid.

Problem solving

Look at this giff box and make it yourself.

18 18 17 18 19



Some people
think a prism

only takes on
this shape. How

can you find out
if this is frue?
—

1. Construct the net of a triangular prism.

Step 1: Step 2: Step 3:

Construct two * Using DC as a base, * Using DA as a base,

perpendicular lines. The construct a square (or construct a triangle.

lengths of AD and AB rectangle). * Using BC as a base,

could be the same or * Using AB as a base, construct a triangle.

one could be longer to construct another square

form a rectangle. Use (or rectangle). @

your pair compasses to
measure them). From
there, construct square (or
rectangle) ABCD.
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2. Construct a rectangular prism.

*

KK

Step 1: Step 2: Step 3: )
Construct two * Use DC as a base o * Use DA as a base to
perpendicular lines. The construct another construct a square.
length between A and B rectangle above. * Use CB as a base to
should be longer than that | ¢ Use AB as a base fo consfruct a square.
between D and A. Use your construct another
compass to measure them. rectangle below. Label
From there, construct the new points G and H.
rectangle ABCD. * Use GH as a base to
F p——— F
construct another
rectangle.
o e - 3 4 o
% [ e i i
1 *_| [ 0 .‘. ] -]
8] c .
Al T G R i
@ O p—y g | —
| —y

What does this prism show us?2

96 48 97 96 99 &0

Problem solving




- “What is the temperature on a hot, sunny day?2”

Point out the degrees on this thermometer. What does it mean when
the temperature is two degrees below zero? Show where this is on the
thermometer.

You would use a negative sign to write L _2

this number since it is below zero. r

Where is five degrees below zero on the thermometer? Is this hotter or colder
than two degrees below zero¢

iyl "

=) #
If you turn the thermometer sideways it looks like a number line and now you

can see that the negative numbers are to the left of zero and the positive
numbers are to the right of zero, with zero being neither positive nor negative.

1. Write the appropriate temperature for the stated weather condition.

. What would the temperature be on a hot and sunny day?

. What would the temperature be on a cool spring day?

. Write the temperature of eight below zero. ®

. Which is colder, eight below zero or 10 below zero¢ Why?e

a
b
c. What would the temperature be on a frosty winter morning?
d
e
f.

Draw a thermometer and label where 10 below zero would be.

2. Where will the money mentioned in each sentence go, in the negative or positive
column?

Statement Positive Negative

a. Peter won R100 in the draw.

b. Peter gave his twin sister half of his prize.

c. Cindy lost her purse with R20 in it.

1 92 18 14
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d. David sold his cell phone for R200.

e. | bought airfime for R50 with some of my savings.

—h

We raised R500 during the school feté.

. We used R100 we reaised to buy food for the the party.
. My older brother earned R120 for the work he did.

We made R100 profit.
j- We made a R200 loss.

O |Q

Complete the questions below after completing the table in Question 2.
Circle the key word in each sentence that helped you to make the decision.

oo w

What characteristics are found in the positive column?

c. What characteristics are found in the negative column?

d. Write down all the characteristics of integers.

@ e. Where are integers used in everyday lifee Give examples of your own or cut out
examples from a newspaper.

4. Complete these number lines.

"ttt b. +—+—"4—"F—+—+—+—+—+—+-b
-1 01 -10 -5 0 5
C <} } } } } } } t t } > d. = } } } } } t t } } >
0 2 4 -10 0 10
e +—t—F—F—F—F—F—F—b f “4+—tt——F—F 1
2 -10 -3 0
5. Complete the following:
a. {3,2,1,0, , , } b. {~10,-9, -8, , , }
c. {8,6,4,2, , , , } d. {-9,-6,-3. , , }

e. {12, 8, 4, , . }

Problem solving

Take a newspaper and find five negative numbers in if.
a. Explain what each number tells us.
b. Write down the opposite numbers for the five numbers.

16 48 17 96 10 20 20 22 2 24 28 2B A



* What do we call the units to the right of the zero?

e What do we call the units to the left of the zero?
* What will five units to the left of 3 be?

* What will five units right of 3 be?
e Whatis the opposite of —4¢

* Whatis the opposite of 42

* What is three below zero?

1. Write an integer to represent each description.

a. Five units to the left of 4 on a number line.

b. 20 below zero.

c. The opposite of 271.

d. Eight units to the left of =3 on a number line.
e. Eight units to the right of -3 on a number line.
f. 16 above zero.

g. 14 units to the right of -2 on a number line.
h. Seven units to the left of -8 on a number line.
i. The opposite of —108.

]. 15 below zero.

2. Order these integers from smallest to biggest.

a. =5,-51, 21, =61, 42, -66, 5, 39, =31, =71, 31, 66

(positive numbers or integers) '
.......‘ (negative numbers or integers) '

b. 42, 21, 48, 72, -64, 20

c. 15,-30,-14,-3, 9, 31, 21, 26, 4, =31, 24, 44
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d. —41, 54, -31,-79, 57

e. =26,32,23,10,-31, 12,31, 26

f. 43,54, 44, -55, =37, 22, 52, -39, -43, =56, 18

9. —41,-23,-31, 40, -21, 2

h. 4,-10,15,7,10,-2,-13,-6,-12, 9, 12

i. =7,-15,-25,-24,-12,-13,22, 6,11, 2

j. 73,-24,-20,21,-44,5, -2, 41, 55

3. Filling,>or=

a. 2 2 b. -10 10 c. -5 0

d. -4 =3 e. -9 -6 f. =20 -16

4. Give five numbers smaller than and five numbers bigger than:
a. 2 b. -99 c. 1

Smaller | Bigger Smaller | Bigger Smaller | Bigger

Problem solving

Make your own word problem using a negative and a positive number

18 18 17 18 10 20 21 22 23 24 286 26 7/ 25 20 0
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What is the opposite of =32 How many units are there from -3 to 3¢

< | | |
Rl I I I
=) -5 —4 =3 —2 =] 0 1 2 3 4 5 6

A

Explain the lines above.

1. We have learnt that two integers are opposites if they are the same distance away
from zero. Write down the opposite integers for the following:

a. 2 b. 3 c. -/
d. 8 e. =10 f. =15
g. 1 h. =100 i. 75

2. Calculate the following.
Example: -4+2=-2

-5 -4 3 2 -1 0 1 2 3 4 5

A
\
®

a. -5+5=
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3. Calculate the following.
Example: -2+3-5=-4

A
\/

|
-5 -4 3 2 = 0 1 2 8 ljf 5
a. -3+2-5= b. 2-6+10=
c. -6+8-7= d. -3+10-11=

e. 9-11+2= f.2-8+7=

4. Complete the following.

Example: Subtract 7 from -2. Count backwards: -3, -4, -5, =6, -7, -8, =9
Add 2 to -5. Count forwards: -4, -3

a. Subtract 4 from -3 b. Subtract 6 from -8
c. Subtract 5 from 3 d. Subftract 9 from 7

e. Subtract 3 from -2

Problem solving

What is:

The sum of 10 and 8, and the sum of -9 and -8%

The sum of 101 and 85, and the sum of —-98 and -1042
The sum of 19 and -8, and the sum of -19 and 82

The sum of -7 and -14, and the sum of -4 and 202

The sum of 100 and =50, and the sum of =100 and 502

16 46 17 96 10 20 21 22 23 24 28 25 #“
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Discuss the following:

32-101 23 4567

7767574737271 0 1 2

O ©
S

©
S)

S)
S)
S)

1. Complete the following. * Number line method

* Drawing a diagram
a. Find -8+ (-3) b. Find -12 + (-8)
c. Find -4 + (-5) d. Find -7 + (-9)

e. Find-18 + (-7) f. Find 6 + (-8)
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9. FInd 92 + (-11) h. Find 6 + (-9)

i. Find 3+ (-16) j. Find 8 + (-19)

2. Write sums for the following.

3-2-10123 4567

€ L lede—— L loo (9 |eco
7 -6 -5-4-3-2-101 2 @@ée‘e@@
oo IeMoo
o 00

o Bo®
SISIC) D ©
o @ "ADO
© O ©

© ©)

Help a friend!

Write down step-by-step how you would explain integer operations to a friend who missed a day at
school.

18 18 17 18 10 20 21 22 23 24 286 26 7/ 25 20 0



Subtracting a negative number is just like adding a positive number. The two
negatives cancel each other out. 2 + 3 =2 - (-3)

If you are adding a positive number, move your finger to the right as many places
as the value of that number. For example, if you are adding 3, move your finger
three places to theright: 2+ 3 =15

If you are subtracting a negative number, move your finger to the right as many
places as the value of that number. For example, if you are subtracting -3, move
your finger three places to the right: 2-(-3) =5

Adding a negative number is just like subtracting a positive number: 2+ (-3)=2-3

If you are adding a negative number, move your finger to the left as many places
as the value of that number. For example, if you are adding (-3), move your
finger three places to the left: 2+ -3 =-1

If you are subtracting a positive number, move your finger to the left as many
places as the value of that number. For example, if you are subtracting 3, move
your finger three places to the left: 2 -3 =-1

1. Calculate the following, using number lines:
a. 4+ (-5) =

b. 5+ (-7) =

10 99 92 18 194 U
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d. 6+ (-9) =

e. 3+ (=2) =

f. 4+ (-7)=

2. Calculate the following:

a. 4-(-5)=__ b. 5-(-7)=____ c.5-(-7)=____
d. 6-(-9)=___ e.3-(-2)=___ f.4-(-7)=___
9. 5-(-4)=__ h.2—-(-1)=____ L 3-(-4)=____
jo1-(=3)=___ k.2-(-5)=____ . 5—(-11)=____
m. 7-(-6)=___ n.8-(-12)=__ 0. 5-(9)=___

® p. 4-(-4)=__ q.3-(-3)=___ rR5—-(-12)=__
s. 2—(-4)=___ t.3-(-6)=____ u. 5-(-6)=____
v. 3-(-8)=____ w. 7-(-10)=____ X. 6—(-6)=____
y. 4—(-6)=___ z. 7-(-14)=____

3. Explain in your own words what you had to do to get to the answer.
a. Innumber 1.

b. In number 2.

Problem solving

Make your own problem using integers.

15 96 97 98 19 20 21 22 23 24 28 26 Z/ 2
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Give an example of each using symbols:

Positive answer
Negative answer

Positive answer
Negative answer

Positive answer
Negative answer

Positive answer
Negative answer

1. Calculate the following:

a. 12+ (-31) = b. (-28) + (-42) = c. 7+ (-34) =

d. 33+ (-44) = e. 5+ (-432) = f. (-15) + (-20) = ®
g. (-15)+5= h. 19+ 14= i 25+ 4=

j. 4+7=

2. Calculate the following.

Example: -14-(-20)
=-14+20
=6

1 12 98 94 6



a. 7-(=31) =

d. 47 — (-46) =

g. (47)-(-7) =

j. 5-31=

3. Solve the following:
a. + 44 = 42

d. (-3) + =33
g. 42 + =65

. (—46) + =-72
m. + (—44) = -81
p. 11+ =-19

S. +(-29) =1

V. +24=-11

y. +4=26

b. 35-31=

e. (-41)-17 =

h. (-28)-15=

n.

o}

t.

o
e.
h
k

=16

14 +

=-32

12 +

+ (-18) =32

+(-10) =-12
+ (—43) =41
+(-31)=6
+24=46

W. +10=33
Z. 41 + =60

c. (-17)-8=

f. 28— (-46) =

i. (-15)-3=
C. + (-21) =-30
f. 14+ =63
i. 38+ =65
l. + (-16) =30
Oo. ___ +(-28)=-32
r. 45+ =73
u. (—44) + =-15
X. +49=18

Problem solving

Give three integers of which the sum is =9. Use two positive integers and one negative infeger.

Give three integers of which the sum is —4. Use two negative integers and one positive integer.

Give four integers of which the sumis —11. Use two negative integers and two positive integers.

Y]

/an

Sign:

/an
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In this worsheet we will

1. Use the commutative property to change the following expressions to equations.

Example: 8+ (-3)=(-3)+8=5
(-8)+3=3+(-8)=-5

a. 4+ (-5) b. (-10) +7 c. 3+ (-9)

d. 8+ (-11) e. (—4) +8 f. 9+ (-2)

2. Show that the commutative property holds for the addition of integers.
Example: a=-2andb=3
atb=b+a
(-2) +3=3+(-2)
1=1

g.at+tb=b+aifa=4,b=-1 b.at+tb=b+aifa=-2,b=7
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C.atb=b+t+taifa=-2,b=7 d. x+ty=y+xifx=-1;y=13

e.x+ty=y+xifx=-5y=9 f.d+te=e+dife=-12,d=7

g. t+ts=s+tift=-4,s=10 h.atb=b+aifa=-10;b=7
®

Lytz=z+yifz=-8y=2 . ktm=m+Ekifk=-13; m=20

Problem solving

Use the commutative property to make your own equation and prove that it is satisfied using the
numbers -8 and 21.




Example addition:
(2+3)+5=2+(3+)5)
Because 5+5=2+8=10
Example multiplication:
(2x4) x3=2x(4x3)
8x3=2x12=24

In this worksheet we will
~ look at integers and the
'\. associative property

1. Use the associative property to calculate the following.

Example: [(2+3) + (-4)] = 2+ [3+ (-4)] [(2) + (3+4)] = [(-2+3) +4]
G vl=g) 2+7=1+4
1=1 5=5
[(-3) + (2+4)] = [(-3+2) +4]
3+6=-1+4

3=3 @
a. [(-6) + (4 +2)] b. [3+7+(-9)] c. [(6+4)+(-2)]
d. [(-3) +7 + 5] e. [(-4) + (6 +2)] f. [3+ (-7) + 5]
g. [(-9)+ (3+11)] h. [(12+13) + (-10)] L[(=3)+ (2+11)]

- [(-12) + (13 +10)]
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2. Show that the associative property for addition holds for integers. 4
Example: a=-7,b=1,¢c=2

(a+b)+tc=a+ (b+c
[(=7)+1]+2=(-7)+(1+2)
—6+2=-7+3
_4 =] _4

a. (a+b)+c=a+ (b+c
If:a=4
=-5
c=3

b. (a+b)+c=a+(b+c)

If:a=2
b=9
c=-4
® C.at(bt+tc)=(a+b)+c
If:a =-8
b=1
c=2

d. at(btc)=(atbd)+c

If:a=-2
b=11
c=12

Problem solving

Use the associative property to make your own equation and prove that it is equal using the numbers
=5, 17 and 12.

13 98 97 918 90 20 24 22 5 24 2B 25 7 98 30!
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In ThIS worsheet we will
work with mtegers

1. Use the distributive property to calculate the sums. Before you calculate, highlight
or underline the distributed number.

Example: 2 x (3+4) = (-2 x 3) + (-2 x 4) 2x (<3+4)=(2x-3)+ (2x4)
2x7=—-6+-8 2x1=-6+8
14=-14 2=2

2% (3+-4)=(2x3) +(2x-4)

2x(-1)=6+-8
===
a. —4x(2+1) b. -5 x (3 +6) C. 4x(-2+1)
d. 5x (=3 + ) e. 4x(2+-1) f. 5x (3 +-6)

g. (-3x2)+(-3x4) h. (=7 x 1) + (=7 x 4) i, (8x—4)+(8x2)
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2. Substitute and calculate. 'y
Example: ax(b+tc)ifa=-4,b6=3,¢c=1
ax(b+c)=(axb)+(axc)
—4x (3+1)=(-4x3) + (-4 1)
—4x4=-12+-4
-16=-16
a. ax(b+c b.ax(b+c)
fa=2,b6=-3,¢=-5 fa=-7,b=2,¢=3
C. ax(b+c d. (axb)+a+c
fa=1,6=-8,¢=2 fa=3,6=-10,c=5
@
e. mx (n+p) f. (mxn)+ (mxp)
ifm=3,n=2p=-11 ifm=7,n=8p=-9

Problem solving

Make use of the distributive property to write your own equation for:

a=-4,b=5andc=11
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Y f Y f Y f } ? f f f Y f f f Y f f f Y f f
-9 -18 -17 -1 -15 -14 -13 -12 -11 -0 -9 8 -7 -6 5 -4 3 -2 -1 O 1 2
A J

-------------- Subtracting 2: -13, -15,-17, -19
--------------------------- Adding 4:-12,-8, -4, 0
Subtracting 5: 1, -4, -9, -14

1. Describe each pattern.

b.
\] \ \/ y y Y
| | | | | | [
-5 -14 -18 -12 -11 -0 -9 -8 -7 -6 -5 -4 3 -2 -l 0 1 2 3 4 5
A A /)
v v . v, ¥

100 101 102 103 104 105 106 108 109 110 111 112 113 114 115 116 118 119 120
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2. Describe the pattern.

Example: -12,-8,-4,0

Adding 4
a. 16, 11,6, 1 b. 25,22,19,16 c. -16,-8,0,8
® d. -4,-1,2,5 e.-79,-69,-59, -49 f. 58, 50, 42, 34

3. Describe the pattern.
Example: -12,-48,-192,-768 —12x4=-48,-48x4=-192,-192x 4 =-768
Multiplying the previous number by 4

a. 7,-21, 63,-189 . —4, -44, -484, -5 324 c. =11,-66,-396,-2 376

d. 2,-8,32,-128 e. 9.72,576, 4 608 f. =5, -45, -405, -3 645

Problem solving

Brenda collects shells. Every day she picks up double the amount of the previous day. On day 1 she
picks up 8 shells. On day 2 she collects 16. How many shells will she pick up on day 3 if the pattern
continuese Write down the rule.

16 17 18 10 20 21 22 28 24 26 25 Z/ 25 20
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Describe the following: -1,-2,-4,-7,-11,-16, ... Take your time to describe l
- .
What will the next three terms be, using the identified rule? s

This pattern has neither a constant difference nor a constant ratio. It can be
described in your own words as “decreasing the difference between consecutive
terms by 1 each time” or “subtracting 1 more than what was subtracted to get the
previous term”. Using this rule, the next three terms will be -22, -29, -37.

1. Describe the pattern and make a drawing to show the value of each term.
Example: 15, 22,16, 21,17

Each number of the number

+7 _6 +5 _4 patternis called a term.

J- a. -4,1,5,8,10 b. 8,10,13,17,22
&
)
g

C. 2,-2,-8,-16,-26 d. -11,-12,-10,-13, -9

®
e. -7,-1,11,29,53 f. 5,-3,-10, =16, =21

2. What will the value of the tenth pattern be?

Example: 2,3,5,8,12
Add +1, +2, +3, +4

Position in the sequence 1 2 3 4

Term 2

Y- | position in the sequence 1

Term 1 3 7 15

Position in the sequence 1 2 3

Term 1 1 2 6

Position in the sequence 1 2 3

Term

W 9 2 3 4 B
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d. Position in the sequence 1 2 3 4
Term -6 0 12 30
€. | position in the sequence 1 2 3 4
Term 2 4 16 128

3. What will the value of the term be? Complete the table.

Example: 1,4, 9,16
Position of the term squared

A

Position in the sequence 1 2 3 4
Term 1 4 9 16 225

9- | position in the sequence 1 2 3 4 20
Term 25 50 75 100

o. Position in the sequence 1 2 3 4 104
Term —4 -8 -12 -16

@ C- | Position in the sequence 1 2 3 4 59
Term 1 8 27 64

d. Position in the sequence 1 2 3 4 36
Term 13 26 39 52

€. | Position in the sequence 1 2 3 4 29
Term 21 42 63 84

Problem solving

Thabo builds a brick wall around the perimeter of Ravi draws 2 figures on the first page, 4
his house. On the first day he uses 75 bricks, on the figures on the second page, 8 figures on
second day he uses 125 and on the third day he uses the third page, and 16 figures on the fourth
175. How many bricks will he need on the fourth day? page. If this pattern continues, how many
Write a rule for the pattern. figures will Ravi draw on the fifth page?
Lisa read 56 pages on Sunday, 66 pages Thandi cut 1 rose flower from the first plant, 3
on Monday, 76 pages on Tuesday, and roses from the second plant, 7 roses from the
86 pages on Wednesday. If this pattern third plant, and 13 roses from the fourth plant.
continued, how many pages would Lisa If this pattern continued, how many rose
read on Thursday? flowers would Thandi cut from the fifth plant?

16 18 17 18 190 20 21 22 23 24 28 25 72/ 23 20 3
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Describe the relationships between the numbers in a sequence.

9

‘Number seglences andwerds

-4,-7,-10,-13, ...
Identify the:

First term: -4

Second term: -7

Third term: -10

Fourth term: -13

What are the rules for the sequences: (“subtracting 3")

First ferm: -4 = _3(]) -1 The number in
Second term: -7 =-3(2) -1 the brocszs )
Third term: -10 =-3(3) -1 — SEZEZTO'} ’ri\TeoTTer;

in the sequence.

Fourth term: -13 =-3(4) -1
If the number in the brackets represents the term, what will the 20th term be?

1. Look at the following sequences: @
i. Calculate the 20th term.
ii. Describe the rule in your own words.

Example: Numbersequence: -6, -10,-14, -18
Rule in words: (-4 x the position of the term) — 2.

a. Number sequence: 8, 14, 20, 26 b. Number sequence: 0, -3, -6, -9
i. i.

c. Number sequence: -4, -5, -6, -7 d. Number sequence: -2, 3, 8, 13
i. i.

@ ¥ 8 O 90 99 12 98 194 U6



SDK K
###3%

TGN N

i

£

e. Number sequence: -2, -6, -10, -14 f. Number sequence: -1, 6, 13, 20
i. i.

i i

g. Number sequence: 13, 21, 29, 37 h. Number sequence:0, 1, 2, 3

[ |

i i

®
i. Number sequence: 7,5, 3, 1 j. Number sequence: 2, 4, 6, 8

Problem solving

Tshepo earns R25 per week for washing his father's motor car. If he saves R5,50 the first week, R7,50
the second week and R?,50 the third week, how much will he save in the fourth week if the pattern
continues?

Calculate the total amount he saves over 4 weeks. Write a rule for the number sequence.

2y 2 22



yrAs

"11‘1 14 ‘Number sequencesideseribela

9

paiiiern

What is the difference between an arithmetic
number sequence and a geometric number
sequence? Give one example of each.

1. Describe the sequence in different ways using the template provided.

Example: -6,-13, -20, =27
i) Write it on a number line.

< | | |
= I T —>

=77 ®
ii) Write it in a table.
Position in the sequence 1 2 3 4
Term

i) Where n is the position of the term.

First ferm: -7 (1)+1=-6

Second term: -7(2)+1=-13 n'" term: =7(n) + 1
Third term: -7 (3)+1=-20

Fourth term: -7 (4) +1=-27

10 99 92 18 194 U
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Position in the sequence 1 2 3 4

i) Where nis the position of the term.

Term

First term:

Second term:

n'h term:
Third term:
Fourth ferm:
® b. 3,5,7,9
)~ | | | —
i) o
Position in the sequence 1 2 3 4
Term

i) Where nis the position of the term.

First term:

Second term:

n'h term:

Third term:

Fourth term:

15 18 17 18 19
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c. -11,-19,-27,-35

Position in the sequence 1 2 3 4

i) Where nis the position of the term.

Term

First term:

Second term:
n'h term:

Third term: @

Fourth term:

d. 16, 22, 28, 34

Position in the sequence 1 2 3 4

Term

8 0 90 9 92 98 94 9%¢
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i) Where nis the position of the term.

##*

i

First term:

Second term:
n'h term:

Third term:

Fourth term:

e. -4,-9,-14,-19

Position in the sequence 1 2 3 4

i) Where n is the position of the term.

First term:

Second term:

n'h term:

Third term:

Fourth ferm:

Problem solving

Write the rule for the number sequence: -3, -5, -7, -9

18 46 17 18 10 20 21 22 zZ3 24 28 26 7/ 26 20 30
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Look and discuss.

a b
1 -9 =-a x 9. Look at the flow diagram.
9 \ /—81 Which numbers can replace a¢
™ /" eb=-1x9=-9
11 > b=-ax9 [ > -99 o ro-g
° =-9x9=-8]
25 4 \—225
eb=-11%x9=-99
° 72 “b=-25x9=-225
Theruleis: | b=-ax9 *b=-8x9=-72
t
Calculate:
/ et=-2x5+6=-16
/! e t=-8x5+6=-46

!

w » o~ 0 N|T
N

t=—p x5+ 6 »
et= 4x5+6=-36 ®
\ et=-5x5+6=-3]
et=3x5+6=-2]

1. Revision: complete the flow diagrams.

f

18 94 16
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t=px-7

N

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

Example: 9

AN OO N W

\

\

b

N

b=-ax4

7

b=-axé

y=-x+9

<\ T~y

17 18 90 20 21 22

TN TN S

w = NI

j—
j—

25

b=ax4

e -3x4=-12

e 2x4=-8

e -5x4=-20

o/ x4=-28

o 4Ax4=-16
b.
d.

L

ST T

K
BN

.

f=—px2+7

!

12
20
29

N

o

b=ax15

s=r+11

YT i

TN TN

S

15
18
20
31

16

continued &
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3. Use the given rule to calculate the variable.

Example: a b
4 11
6 \\‘ / 15
7 |»b=-ax2+3f>| 17
8
9

T
o

16

\
L7

g=hx2+15

TN

8 ©® 10 94 92 98 94 6
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b c q

e. 3]\ / f. \ /40 *
28\ \ 64
16 | lc=bx-2+6| » > p=qx12+16 | »| 88
| A
14 136

4. Prepare one flow diagram to present to the class.

Problem solving

e Draw your own flow diagram where a = -c - 9.

e Draw your own flow diagram where a =c x 3 -7

15 18 17 918 19 20 21 22 Z3 24 28



. Solve for m and n.

Multiple rules are acceptable if they match the given
input values with the corresponding output values

To find m and n, you have to substitute the
corresponding values for x or y into the
rule and solve the equation by inspection.

Now try and
find another
rule.

Rule: the giventerm X x—-7+2

n=-418and m =-2

ol

24

a. x=3y-1 b. x=-2y+6
4 6 20 1 5 n
m m -174
C. y=—4x-2 d. y=x+2
415 100 2 5 16 | 17
m m
e. t=-8s+2 f.q=7p-7
2 |3 7 1 20 | n | 100
168
2. What is the value of m and n?
y=-7x+2
x | 1 4 15
y | -5 -26 -103 | 18

10 99 92 18 14
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Problem solving

What is the tenth tferm?2 4 x -5, 5x-5, 6 x5
Ify=5x-8andx=2, 3,4, ..., draw a table to show it.

15 18 17 18 10 20 21 22 23 24 26 26 2/ 20 20



A\gebra:c, expressions

Compare the two examples.

-5+4 -5+4=-1
y \
What is on the What is on the

-6 + 4 is an algebraic expression left-hand side of el e
the equal signe side?

-5+ 4 =-1is an algebraic equation

1. Say whether it is an expression or an equation.
a. -4+8 b. -9+7=-2 c. -5+10

Term 4 — Week 4

d. 8+4=-4 e. -/+5 f. -15+5-10

2. Describe the following:

Example: -6+2=-4
—6 + 2 is an expression that is equal to the value on the right-hand side, —4.
-6 + 2 =-4is called an equation. The left-hand side of an equation equals the right hand
side.

a. 8+2=-6 b. -15+9=-6

c.-11+9=-2 d. -5+3=-2

f.-4+3=-1

10 99 92 18 14
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3. Use of the variable “a” as well as integers to create 10
expressions of your own.

£

Example: 5+a

4. Use of the variable “a” as well as integers to create 10 equations of your own.

Example: 5+a=13

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

Example: -8 + a (It is an expression.)

-8+ a=-11 (ltis an equation.)
a. 9+a=-2 b. -3+a=-1 c. -5+a=-3
d. -18+a e. -12+a=-3 f.7+a

Problem solving

Create 10 examples of algebraic expressions with a variable and a constant. From these create
algebraic equations and solve them.

15 18 17 18 19
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Position in sequence 1 2 3 4 5 n

Term -1 -3 -5 -7 -9

3> Write the rule as an expression.

= First term: 2(1)+1==2+1=-1

g [ Seeondiem 2R ¢ | =<ho ] == o e e ol
| Third term: 2(3)+1=-6+1=-5 2n+1

3> Fourth term:  —2(4) +1=-8+1=-7 ™S 2xn+]
§ Fifth term: 2(5)+1=-10+1=-9 2n+1
Q th : = + 1=

g n™ term: 2(n) +1

1. Describe the following in words:

Example: -4,-8,-12,-16,-20, ...

subtracting 4 from the previous tferm. @
a. 9;6;3;0;-3; ... b. 4;10; 16; 22; 28; ... c. 7;14;21;28; 35; ...
d. 12; 24; 36; 48; 60; ... e. 8;16;24; 32; ... f. 6;16; 26; 36; 46; ...

2. Describe the following sequence using an expression:

Example: -4,-8,-12,-16,-20, ...

1 2 3 4 5 n
-4 -8 -12 ~16 20 | -3(n)-1

First term is —4(1) — 1, therefore the rule is —4(n) — 1

a. 6;8;10;12; 14 b. 5;11;17;23; 29 c. 4;13;22; 31, 40

® 10 9 92 18
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d. 8; 16; 24; 32; 40 e. 15; 25; 35; 45; 55 f. 4,7;10;13; 16

®
KK
#*“

3. What does the rule mean?

Example: For the following number sequence the rule -2n — 1 means:
1 2 3 4 5 n
-3 -5 -7/ -9 =11 -2n -1

(- 3is the first term, — 5 is the second term, — 7 is the third term, efc.)

a. b.
2 3 4 5 n 2 3 4 5 n
13 16|19 | 22 1018 | 26| 34
C. d.
213|415 n 213|415 n
n->5 2n-3
®
e. f.
213|415 n 213|415 n
17 | 26 | 35 | 44 37 1 50 | 63 | 76

Problem solving

Write a rule for the following:

On the first day | spend R15, on the second day | spend R30, on the third day | spend R45. How much
money do | spend on the tenth if this pattern continues?2

I save R15 in January, R30 in February R45 in March. How much money will | save in September if the
pattern continues?

Thabo sells one chocolate on Monday, three chocolates on Tuesday and five on Wednesday. How many
chocolates will he sell on Friday if the pattern continues?

A farmer plants 2 rows of maize on the first day, 6 rows on the second day and 11 rows on the third day.
How many rows must will he plant on the 12th day if the pattern continues.

Bongi spends twenty minutes on the computer on day one, thirty minutes on day two and forty minutes
on day three. How much time will she spend on the computer on day nine if the pattern continues?2

18 416 17 18 10 20 21 22
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=0, =7, =12, =17, =2]

mean¢

Write the rule as an expression.
First ferm: —4(1)+1=-3
Second term: —4(2) +1=-7
Third term: —4(3)+1=-11
Fourth term: —-4(4)+1=-15
Fifth ferm: —4(5) +1=-19
n'h term: —4(n) + 1

Term 4 — Week 4

1. Describe the following in words:

Example: -2,-6-10,-14,-18, ...
Subtracting 4 from the previous tferm

a. =3;-12;-21; -30; -39

! ! ! ! T Subtracting 4 from
Describe the rule of this number sequence in words. =[S provious iemm;

What does the rule —4n + 1 means for the number sequence -3, -7, -11, =15, =19, ...

b. =6, -13;, -20; -27;, =34

c. =3,-5,-7;-9;-11

d. 6;—-4;-14; -24; -34

e. —7,-8,-9;-10; -11

f. =8;-12; -16; -20; -24

9. —14; =17, -20; -23; =26

h. =19;-21; -23; -25; -27

i. 9;-2;-13;-24; -35

j. =1;=6;=11;-16; =21

v 8 8 10 91 92 18 94 16
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2. Describe the following sequence using an expression:

i

£

Example: -2,-6,-10,-14,-18,...
First tferm: —4(1) + 2

—4(n) +2
a. 2,4,6,8,10, ... b. 3,579 11,..
c. —8;-20; -32; -44; -56 d. -13;-17; -21; -25; -29
e. —16;-22; -28; -34; -40 f. 9,-2;-13;-24; -35
®
9. 4;,-4;-12;,-20; -28 h. =3; -12; -21; -30; -39
i. —8;-18;-28; -38; -48 j. 6:-1,-8;-15,-22

Problem solving

Write three different rules for each of these:

3;-3;-9:-15; =21 —14; -22; -30; -38; —46 —23; -30; =37; —44; =51

5;4;3;2; 1 19; 7; =5; =17; =29

16 17 18 10 20 2 7 24 28 A5 X A3 20
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. Solving equations
variable constants
= Because an equation represents
x + =23 =-45 a balanced scale, it can also be
manipulated like one.
operator equalsign | |nitial equationis x — 2 = -5

Add 2 to bothsidesx—2+2=-5+2
Answer x = -3

1. Solve for x.

Example: x-5=-9
x—5+5=-9+5

x=-4
a. x-12=-30 b. x-8=-14 c. x—-17=-38
d. x-20=-55 e. x—25=-30 f. x—18=-26
@
g. x-6=-12 h. x—34 =-4] i. x—10=-20
J. x—25=-33

2. Solve for x.
Example: x+5=-2
x+5-5=-2-5
x=-7

a. x+7=-5 cC.x+15=-12

3 4 B B 7 8 9O 10 99 92 198 14 4k
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d. x+17=-15 e. x+23=-20 f. x+28=-13

£

9. x+10=-2 h. x+33=-20 i. x+5=-10

3. Solve for x.
Example: x-4+2=-7

x—-2 =-7
X-2+2=-7+2
BE=H
a. x-3=-15 b. x-7=-12 c.x—-2=-5
®
d. x-5=-15 e. x—12=-20 f. x-10=-25
g. x—23=-34 h. x-2=-7 i. x—30=-40

Problem solving

Write an equation for the following and solve it:

Five times a certain number minus four equals ninety-five.

16 17 18 790 20 21 22 22 24 28
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—2x =30 —2x means negative
2 mulfiplied by x
What does —2x mean? —
What is the inverse operation of multiplication2 division I

We need to divide —2x by -2 to solve for x.

2 _ 30
2=3
x=-15

1. Solve for x.

Example: -3x=12

=[x 12
3=33
x=—4
a.-5x =60 b. 2x=24 Cc. —12x =48

e. —15x =60

10 9 92 98 96
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2. Solve for x.

£

Example: -3x-2=10
-3x-2+2=10+2

3x -2

3=23

x=-4
a. -2x-5=15 b. —9x—-4=32 c. -3x-3=18
d. -3x-2=22 e. -8x-4=12 f. —20x-5=95

®

9. - 12x-5=155 h. -7x-3=25 . —2x-2=18

Problem solving

Write an equation and solve it.
¢ Negative two times y equals negative twelve.

¢ Negative three times a equals negative ninety-nine.

* Negative five times b equals negative sixty.

¢ Negative four times d equals forty-four.

* Negative three times x equals thirty.

* Negative two fimes y equals sixty-four.

¢ Negative nine times m equals one hundred and eight.
e Negative six times a equals sixty-six.

¢ Negative five times b equals fifteen.

Negative eight times ¢ equals forty.

18 18 17 918 10 20 21 22
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If y—y?2+1; calculate y when x = -3 Test

y=(-3)?+1 y=x2+1

y=9+1 10 = (=3)2+ 1

y=10 10=9+1
10=10

1. Substitute

Example: If y—x? + 2; calculate y when x = —4 Test

y = (-4)?+2 y=x*+1

y =18 y=16+2

18=18
a.y=x?+3,x=3 b. y=5b62+3;b=4
®

C.y=x>+2,x=4 d.y=q¢*’+9,q=5
e.y=ct+1l;¢c=7 f. y=p?+6;p=2
9. y=d*+7;,d=9 h. y=x*+5x=3
i y=f2+8 =10

10 91 92 18 194 96
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2. Substitute and calculate.

=
-

i

£

2
. = o2 £ . =
Example: If y =x? +7 / calculate y when x = -4

y =4+
1
y=16+-2
_ 1
y =155
10 6
a.y=x*+-;x=-4 b.y=x2+;:x=15 C.y=x2+;;x=—6
d y=x2+§‘x=—10 e y=x2+§'x=—10 f y=x2+‘—t‘x=—16
. o . o . T
g y=x2+§‘x=—9 h y=x2+z'x=—8 i y=x2+2‘x=—2
@ . x, . x, . xl

Problem solving

What is the difference between the value of yiny = x? + 2, if you first replace y with 3 and then with -32

y is equal to x squared plus four divided by «. If x is equal fo eight. Substitute and calculate.

y is equal tfo p squared plus two divided by p. If p is equal to four. Substitute and calculate.

y is equal to b squared plus five divided by b. If b is equal to 10. Substitute and calculate.

y is equal to m squared plus three divided by m. If m is equal to four. Substitute and calculate.

y is equal to n squared plus nine divided by n. If n is equal to three. Substitute and calculate.

15 18 17 18 19



Data handling is a cycle. In this you are going to learn about this cycle. The part
you are learning about is in green with some notes.

What will you need to
determine the most popular
— sport in the class?

| will need to ask everyone in
the class to select his or her

favourite sport.
—_— £

If we need to know something, we have to start by asking questions. What
questions do you think we should ask?

Example:
Before collecting any research data you need to know what question or questions you are asking.

A good way of starting is to come up with a hypothesis. A hypothesis is a specific statement or
prediction. The research will determine whether it is frue or false.

Here are some examples of a hypothesis:
e Everybody in Grade 7 owns a cell phone.
e All Grade 7s understand square roofs.
e All Grade 7s like junk food.

® 10 91 12 18 94 &
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1. Where would you look to find data to give you answers to these questions? %
4h

a. Whatis the population of the world? b. Which learner drinks the most water?

c. Whatis the rate of population growth in South | d. What is the population density (number of
Africa? people per km?) in this fown?

e. Whatlanguages are spoken in this area? f. What is South Africa’s most popular food?

h. Whatis life expectancy (how long can

i 2
g. Whatis the age structure of the counftry? people expect to live) in South Africa?

What are the most popular foods in this

o ionz |
i. Which country has the youngest population? school 2

when we collect the when we use data
data ourselves collected and
SR analysed by other
. people
T——

2. Is it always possible to collect data directly from the original source?

continued ¢
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