C L s ,. q N

) 2
w i
*
RESPONSIBILCITIES O TH&OUT'H (o] ; q
RNERE =l I\ T3\~ [\ o
ONUI LA /8NPl R{HTC /8
(D +*
*
Life
. *
=< *
YT > - x
.f’ .y :T:' .*
4 i .
-
L
Wiy > [ »
H .=
Work @) ~
Honour and respect Attend o
your parents. school, —
Be kind and learn and T 3 l P ‘
Pt |
loyal to work hard. =]
your Adhere to - A m ) )
family. the school’ - e ; ®
rules. — ¥ @)
S )i —
L il %
T
Ereedomfandfsecurity, Properity, Religionjjbelieffand |
Do Respect the prope opinion )
‘M‘ othe .- -'0.'-. .Io' o‘-. age " -: _.‘ © f ) L 3
Hi w
3
Safety, Citizenship Freedom of expression A
N
- 0228-8 |f) } after anima i 3
L and pla . Y .
e - 3 e .~ T "'It
9178 02288 J S ii‘l' .

MATHEMATICS
IN ENGLISH

%)
m
Z
MATHEMATICS IN ENGLISH iﬁ
GRADE 9 — BOOK 2 X
TERMS 3 & 4 & NS
ISBN 978-1-4315-0228-8 S vasic educatio Y ( Book 2

THIS BOOK MAY NOT BE SOLD.

7th Edition REPUBLIC OF SOUTH AFF Terms

2 & b




Contents

No. Title Pg.
65 Number patterns 2
bb Number sequences
67 [More number sequences
68 Geometric patterns
69 Number sequences and equations 10
70 Algebraic expressions 12
7 Operations with algebraic expressions 14
72a | The product of @ monomial and polyomial lo
72b | The product of a monomial and polyomial (continued) 18
73a | The product of two binomials 20
73b | The product of two binomials (continued) 22
73c | The product of two binomials (continued) 2L
73d | The product of two binomials (continued) 2b
T4 Divide a trinomial and polynomial by a monomial 28
75a | Algebraic expressions and substitution 30
75b | Algebraic expressions and substitution (continued) 32
76 Factorise algebraic expressions 34
7 Factorise algebraic expressions 3b
8 Factorise more algebraic expressions 38
79 Factorise more algebraic expressions LO
80 Factorise even more lgebraic expressions L2
8l More dlgebraic equations 4b
82 Even more dlgebraic equations Lb
83 More and more algebraic equations 48
8L Algebraic equations and volume 50
85 Algebraic equations: Substitions 52
8ba Usina u|3ebruic equations to solve Procticcl ProHems 5L
8bb  |Using algebraic equations to solve practical problems (continued) 56
87 Some more algebraic expressions 58
88a  |Interpreting graphs 60
88b  |Interpreting graphs (continued) b2
89 x-intercept and y-intercept b4
90a  |Interpreting graphs: gradient bb
90b | Interpreting graphs: gradient (continued) 68
ql Use tables of ordered pairs 70
92 More graphs 72
93 Yet more graphs T4
RIA Yet more graphs 76
95 Sketch and compare graphs 78
9ba | Compare and sketch graphs 80
dbb  |Compare and sketch graphs (continued) 82
97 Graphs 8L
98 More graphs 8b
99  |Graphs 88
99b  |Graphs (continued) 90
I00a  |Surface area, volume and capacity of a cube 92
100p | Surface area, volume and capacity of a cube (continued] al
(0] Surface area, volume and capacity of a rectangular prism 96
102 | Surface area, volume and capacity of @ hexagonal prism 98
I03a | Surface area, volume and capacity of a triangular prism 100
I03b | Surface area, volume and capacity of a triangular prism (continued) | 126
[0ka | Surface area, volume and capacity of a cylinder 104
I04b | Surface area, volume and capacity of a cylinder (continued) 106
105 | Reflecting over axes 108
106 | Reflecting over lines 110
I07 | Reflecting over any line 112

No. Title Pg.
108 Rotations 114
109 Translation llb
o Transformation 118
llla More transformations 120
b More transformations (continued) 122
1124 Enlargement and reduction 124,
112b Enlargement and reduction (continued) 129
113a More enlargement and reduction 128
113b More enlargement and reduction (continued) 130
114 Polyhedra 132
115 Polyhedra and non -polyhendra 134
llb | Regular and non-regular polyhendra and non-polyhendra 136
17 Polyhendra and non-polyhendra all around us 138
118 Visualise geometric objects 14,0
119 Geometric solid game 142
120a | Perspective 144
120b | Perspective (continued) ILb
120c | Perspective (continued) 1L8
12la Constructing nets 150
12| Constructing nets (continued) 152
1224 More constructing nets 154
122b | More constructing nets (continued) 156
122¢ | More constructing nets (continued) 158
123a | Data collection 160
123b | Data collection (continued) 162
124a | Organise data b4,
124b | Data collection (continued) lbb
1250 | Summarise data 168
125b | Summarise data (continued) 170
126a | Bar graphs 172
126b | Bar graphs (continued) 174
127a | More bar graphs 176
1276 | More bar graphs (continued) 178
1280 | Histograms 180
128b | Histograms (continued) 182
1290 | More on histograms 184,
129b | More on histograms (continued) 186
130a | Pie charts 188
I130b | Pie charts (continued) 190
13la Broken line graph 192
13lb Broken line graph (continued) 194
1324 Scatter plots 196
I32b | Scatter plots (continued) 198
133 Select the right graph 200
184a | Report data 202
134b | Report data (continued) 204,
135 Data handling cycle 206
136 More of the data handling cycle 208
137a | Another data handiing cycle 210
187b | Ancther data handling cycle (continued) 212
138 Probcbﬂitg of a single event and its relative frequenc3 21l
139a | Fundamental counting principle 2lb
1839b | Fundamental counting principle (continued) 218
1LO Probability of compound independent events 220
Al Probcbﬂitg of dependent events 222
14,2 Probability of comPound mutually exclusive events 224,
143 Probability of compound mutually inclusive events 22b
144 Revision sheet 228

/an

Mrs Angie Motshekga,
Minister of

Basic 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 lanquages. 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 978-1-4315-0228-8

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»A
65 Number paiierns

YDy

Give arule to describe the constant difference between consecutive value of
term in order to extend the pattern.

“adding -0,5 to the
-1: =1,5; =2;: -2,5: ... . “adding -0,5" _“counting in -0,5" == previous number in
the pattern.”

Give arule to describe the constant ratio between consecutive terms.

2; -1, 0,5; -0,25; 0,125; ... “multiplying the previous
_— number by -0,5"

Describe the pattern that has neither a constant difference nor a constant ratio.
1, 0, -2, -5, _9, -14 “subtracting by one

more than what was Using this rule, the
7 subtracted to get the = next three terms will
previous term” be 20, -27, -35.

1. Describe the pattern by giving the rule and then extend it by three value of term.

a. 36, 43, 50, 57, ... b. 29,17,5,-7, ...
®
C. 63,45,27,9, ... d. 59, 60, 61, 62, ...
e. 18,43, 68, 93, ... f. 48, 61,74,87, ...
a. 1,8, 27, 64, ... h. 1,4,16,25, ...
i. 36,19,2,-15, ... j. 22,-16,-54, 92, ...

2. Describe the pattern by giving the rule and then extend it by three value of term.
a. 6,-12, 24,48, ... b. -17,-102, -612, -3 672, ...

O 9 2 8 4 B v 8 8 10 91 92 18 94 16
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c. 16,112,784, 5 488, ... d. 28, 140, 700, 3 500, ... a‘l”““‘
e. 25,75,225, 675, ... f. 52,208, 832, -3 328, ...
9. 37,333,2997,26 973, ... h. =39, -156, —624, -2 496, ...
. 43,-129,387, -1 161, ... j. 49,294,1 764,10 584, ...
3. Describe the pattern by giving the rule and then extend it by three value of value of
term.
a. 66, 58, 51, 45, ... b. 32, 38, 31, 39, ...
C. 25,34, 46, 61, ... d. 72,55,37,18, ...
® ®
e. 14,28, 84, 336, ... f. 16,32,128, 1024, ...
g. 21,23,19, 25, ... h. 87,-3,77,7,67, ...
i. 27,38, 50, 63, ... . 44, 66,132,330, ...
O
Create your own sequences as follows: .

Constant difference between the consecutive value ot ferm
Constant ratio between the consecutive value ot term

Neither a constant difference nor a constant ratio

18 416 17 18 10 20 21 22




Look at the example. Determine the 10" term.

1 2 3 4 10
-3 -7 =11 -14 -39
o
Number sentences The difference
between the “n’is any
—4(1)+1=-3 terms is —4. natural
number.
—4(2) +1=-7
—4(3) + 1=-11
—4(4)+1=-14
—4(10) + 1 =-39
—4(n) + 1

First term:

Second term:

Third term:

Fourth term:;
Tenth term:

n'h term:

1. Determine the tenth and n' terms using a table and number sentence.

. nhterm is:

0 9 92 99 16




e. nhterm is:

L

F

0 $.9.0.0.6 00000

#’#’ ’ . ’t’t’i*i‘t’i

a's’ 03 DO00C
o 0‘?“‘:

1
—3

f. n'htermis:

—_

g. n"termis:

I —
o~

2 3 4 10 n

6 15 24

2 3 4 10 n
13 17 21 25

2 3 4 10 n

10 26 42

2. Make notes on how you solved the sequences.

Problem solving

Determine the tenth and n'" terms using a table and a number sentence.

n™ term is: | |
3 6 9 10 12
13 40 85 2 148
n™ termis: |

16 17 16 18 20
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Give the next three terms
Do G A 5P
& \TENS: .

23; 33 4% 5% ..

~8:[27:][64:125; ...

1. Complete the tables.

Example:

1 2 3 4 10 n
2 5 10 17 e e

The bottom row of terms for each position in sequence (n) is obtained by using the formula or rule:
square the position number (n) in the top row and add 1 =n?+ 1.

First term: 2 =(1)2+1

Secondterm: 5 =(2)2+1

Third term: 10 =(3)2+1

Fourth term: 17 =(4)2+1 (O}
Tenth term: 101 =(10)2+1

n'hterm: =n?+1

a. 3 4 5 6 10 n
7 14 23 34 2 2

Third term: 7
Fourth ferm: 14 =
Fifth term: 23
Sixth term:

Tenth term:
n'" term: =

w
N
Il

Make notes on how you solved the sequences

10 99 92 18 194 U



2 4 6 8 10
11 67 219 | 515 2
Secondterm: 11 =
Fourth term: 67 =
Sixth term: 219 =
Eighth term: 515 =
Tenth term: =
n'" term: =
C. 0 5 10 15
. 2 194 | 291
Minus Fifth term: -10%+ =
Zero term: > =
Fifth term: =
Tenth term: 197 =
Fiffeenth term: 29+ =
n'™ term: =
d. 2 4 6 8 10
8 (3 216 512 2
Secondterm: 8 =
Fourth term: =
Sixth term: 216 =
Eighth term: 512 =
Tenth term: =
n'" term: =
e. 1 4 8 10
2 5 17 65 2

First term: 2 =

Second term: 5

Fourth term: 17

Eighth term: 65
Tenth term:

n'h term: =

’O’i’t*ﬁ‘t’i
"0‘#‘#’0’*‘1
X AN, .

Share your answers with a friend. Do you have the same rules for the n'" value of term?

18 416 17 18 10 20 21 22
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/ \ What will the next /_ _\ How will you
pattern be? determine the next
\ / The rule: add one / \ patterne
R section to each side. \
(1 % 6) N/
(2% ¢)

1 2 3 4 5
6 12 18 24 30

10 n
60 [

First term: 6(1)=6
Second term: 6(2) =12
Third term: 6(3) =18
Fourth term: 6(4) =24
Fifth term: 6(5) =30
Tenth term:  6(10) = 60
n'™ term: 6(n) = 6n

1. Do the following: (You may need to use a seperate sheet of paper.)
i. Draw the first four terms in each of the following geometric patterns.
ii. Write them in a table determining the first, second, third, fourth, tenth and n'™
terms.
ii. Write number sentences for each table.

a. Heptagon

10 99 92 198 194
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b. Pentadecagon

c. lcosagon

Do the same with an icosekaipentagon.

16 18 17 918 10 20 21 22 2%



Look at the example. Discuss. What will the 10" term be?

y=3x+ 7T

10

|
N
|
~—| O
N
(@]

y=3(2)+% y=3(-1)+7 y=30)+7 »y=3(1)+7F y=3(2Q)+7+ y=3(5+%
y=-6+7 y=—3+% y=0+% y=3+% y=6+% y=15+7

y=-5% y=—2% y=% y=3% y=67 y=1587

-110

11215

10

11 12 18

O =

& il\lumber sequencesiandiequajions
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&

3 | 50 | 75 100

y=%x+4

e..] 3

y=-4x-3

2. Complete the tables. What is the value of m and n?

-1

ol1l2]s5][n] P 112134 ]ln]s
m m

24

y=-x-4
13121129 [37] & d. 3169 nl15]2
m m

y=2x2+%

X
y=73 +1

How did you solve for m?

Describe In your own words how you solved for m.

L 440004
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‘A\gebruic expressions

b, x, p.z yandc % 13z 4c
are variables. 7b _4

p =
4 i’
-1,5,4and ; are -1 5 4
constants, as their
values do not change.

|

Here are
examples of a

coefficient. '

In 4x + 3y there are two terms, 4x and 3y,
and the coefficient of x in 4x is 4 and the
coefficient of y in 3y is 3.

Here are some 3 x+4 £
examples of I 2x + 3 4
algebraic
expressions. ’ 32 B y— 3
Expressions 3 E&Jﬁﬁrisiions 3x + y x — 3y +3
with one Wi (o)
term. . terms. f Expressions @
— L 4x2 + 3  withthree
3

terms. !

1. Identify the variables, constants and coefficients in the following.

a. 5x? b. 2x? + 4x
xis a variable, 5is a constant and also a coefficient.
2 2
% X
Co 4 d. A4
e. 9x*+5 f. xy?+x
g. 100xy + x h. 46>+ 2x+ 3

70

91 92 98 94 &«
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2. Write down the terms and coefficients of the variables in the following algebraic
expressions:

2

Q. 3x* -4y b. Sx+y C. 3x+ 4y -
X _ 8

d. x%+ 2xy + y? €. 7%

3. Circle the like terms in the following algebraic expressions, and then add them
together.

G.@— 4xy +(5x?- 9 b. xyz—5xy + bzx + 15xyz -1

3x? + 5x2 = 8x2

C. x%+ y3—=3xy + byx — 4y3 d. abc + bed + cda

4. Give five examples of each.

Monomial Binomial Trinomial

Problem solving

Create an algebraic expression with variables, constants and using all the basic operations. Simplify the
expression.

18 416 17 18 10 20 21 22
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“ 71 ‘Operc‘nons withi algebraiciexpressions

4a%b and 10a?b are like terms.

In the expression:
3x% + 2xy — 5y° — 4xy + 9, the like
terms are 2xy and —4xy.

1. Add the following algebraic expressions.

Example:

Add -3x+4and 24> -7x -2
(-3x+4) + (24> - 7x-2)
=222+ (-3x—7x) + (4-2)
=2x?-10x + 2

3
a. sx2+x+1land ¥a2+1x+5

b. £x3—x2+ 1 and 222+ x -3

C. xy+ 5 +zxand 3xy — +

3y 4 | 3
. z+2y+ZOnd z+2y—2

10 99 92 198 194
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2. Subtract the following algebraic expressions: FY ’ ‘ *

Example: ‘
Subtract 2x? - 7x — 2 from —3x + 4

(-3x+4) - (2x*-7x-2)

=22+ [-3x — (-7x)] + [(4 - (-2)]

=-2x2+ (-3x + 7x) + (4 + 2)

=2+ 4x + 6

a. 7x®-3x2+ 2 fromx2—5x + 2

X X %
b. v +% -3from5 -5 +7+4x2

®
8

C. ax?+ 2hxy + by? from cx? + 2gxy + dy?

Problem solving

Create an algebraic expression with variables and constants using all the basic operations. Simplify the
expression. Date:

115
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Monomials multiplied by polynomials (Applying the distributive property)

alb +c) b c
=ab + ac

3(a + b) a b
e T e
=3a + 3b

x(2 + 4)

= 2) + 4 2 4
(% 2) + [x % 4) iy

= bx

2a (3a% - 4a + 5)

or 30?2 —4a 5

(2o 30 - [2axda) - 2ax 9 2 | 6o | -8a* | 10a | o
=6a'"2-8a'" + 10a

= 6a® - 8a?+ 10a

—2a(3a% - 4a + 5)
= (-2a x 3a?) + (-2a x —4a) + (-2a + 5)

C e B 10 2 | ~6a* | 8a* |-10a|
=-6a® + 8a?-10a

1. Revision: calculate.

or

Example: 2(3 + 4) or 2(3 +4)
=(2x3)+ (2x4) Both ways are correct. l =2(7)
_ Sometimes it is easier to _
=6+8 - wiite it in brackefts. r =14
=14

10 99 92 18 194 U
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a. 3(6+9) b. 8(3+7) c. 5(2+1) ‘ ‘*“‘
4444
N
2. Revision: Simplify.
Example: a(b + ¢)
=laxbd)t(axc)
=ab + ac
a. b(c+d) b. s(r+p) C. z(e+c¢)
® ©

3. Revision: Simplify.

Example: 3(a + b)
=(3xa)+(3x0)
=3a +3b

a. 7(b+¢) b. 8(p + q) C. 4(x+y)

ign:

continued @

18 18 17 168 189 20
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)

4. Revision: Simplify.

polynomiallconiinied

LA

Example: x(2 + 4) or x(2 + 4)
= (xx2) + (x x 4) = x(6)
=2x + 4x = bx
= bx
a. x(6+3) b. m(9+2) c. y(5+7)
5. Simplify.

Example: 2x(3x? —4x + 5)
= 6x'"2 - 8! + 10x

= 6x° - 8x% + 10x

a. 2x (x2-11x+12) b. 2x (x?—x+12)

C. 4x (3x2—-9x + 15)

6. Simplify.

Example: _2y(3x? —4x + 5)
= (—2x) (3x%) + (~2x) (~4x) + (2x) (+ 5)
=—6x'"? - 8x"*1 + 10x

=—6x° + 8x% — 10x

i,

A )

—2x(3x? —4x + 5)

10 91 92 18 194 96
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a. 2x (2x*—x + 4) b. —4x (x*—x + 12) C. —2x (x*- 6x + 8) & [ ‘ *

L

7. fx==3,then: 4x2+ 3x +2 =
a. 5x2+ 6bx+7 b. 9x2+ 6éx+5 C. 2%+7x+6

8. Simplify and then substitute x = -2
® a. 2x (4x% + 5x + 6) b. 4x (x2—3x + 2) C. 5x (x2+ 12x + 20)

Problem solving

The a x can be “distributed” across the 2 + 4 into a x 2 plus a x 4. What did the original sum look like?2

=3
Determine the value of x2-3ifx= 7 .

Create your own monomial multiplied by a trinomial and simplify it. .

Create your own monomial multiplied by a frinomial and simplify it using the distributive property. S
Create your own trinomial and divide it by a monomial which is a factor of all three terms in the Date:
trinomial.

18 416 17 18 10 20 21 22
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S

g

LA

(3+4)(3+9) or (3+4)(3+)9)

N~ —7x8 3
=(3x3)+(3x5)+(4x3)+(4 x5 _ 54
=9+15+12+20 4
=56
Remember:

positive number x positive number = positive number
negative number x negative number = positive number
positive number x negative number = negative number

1. Multiply.

Example: (x + 2)(x + 3)
TN
N
=(xxx)+ (xx3)+(2xx) + (2% 3) x
=x"+3x+2x+ 6 2
=x2+3x+2x+6

=x?2+5x+6

a. (x+2)(x+2) b. (x+ 3)(x+ 4) C. (x+1)(x+1)

10 99 92 18 194 U
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2. Multiply. “A e “"’f“ *1

Example: (x-2)(x-3) ‘
)
= (F=2) < (¥-3) x 3
S——
= (xx %) + (xx =3) + (-2 x x) + (-2 x =3) *
=x"1-3x-2x+6 )
=x2-5x+6
a. (x—3)(x—4) b. (x-5)(x-7) C. (x=2)(x-4)

3. Multiply.
Example: (x + 2)(x - 3)

-Gy
N—

X -3
= (x % x) + (x x -3) + (-2 x x) + (2 x -3) *
=x" -3x+2x-6 2

=x?-x-6

ign:

15 48 17 18 790 20 21 22 23 24 28 #5 2/ 2%
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a. (x+5)(x-95)

b. (x+2)(x-8) Cc. (x+7)(x-8)

4. Multiply.
Example: (x-2)(x + 3)
g
N—r—rmo'

=(xxx)+ (xx3)+(-2xx)+(-2x3)
=x"+3x-2x-6

=x2+x-6

a. (x—4)(x+5) b. (x—2)(x + 8) C. (x—=95)(x+ 4)

7 8 © 90 90 92 98 96 4
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5. Multiply. “'a ’ ‘ *

Example: (x * 2)? ‘
=(x+2)(x+2)and (x-2)(x-2)
=x?+2x+2x+4andx?-2x—-2x+ 4
=x?+4x+4andx®—4x+ 4

=x2+4x+4

a. (xx3)? b. (x+4)? C. (xx6)?

6. Simplify.
Example: 2(x - 3)?
= 2[(x=3){x-3)]
= 2[x* -3x —3x + 9] .
=B x %) :

=2x2-12x+ 18

Sign:
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o.zm—év

b. 6(x—7)? c. 3(x-2)?

d. —4(x—1)2 e. —7(x - 6)? f. 2(x—5)?

7. Revision: simplify.

Example: see previous worksheet for example.

a. 2(x + 3)? b. 6(x+2)? c. 3(x+3)?

d. 3(x+2)? e. —1(x+2)2 f. —3(x + 3)2

6 & 90 994

12 98 94 96
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8. Simplify. ‘ ’ ‘ *
Example: (x + 1)(2x-5) ‘
=2x°-5x+2x-5
=2x°-3x-5
a. (x+2)(x-3) b. (x+2)(x—4) c. (x+1)(x-29)

9. Simplify.

Example: 3(x + 1)(2x - 5) or 3(x+ 1)(2x-5)
= (3x + 3)(2x - 5) = 3(2x% + 2x — 5x - 5)
= (3x x 2x) + (3x x = 5) + (3 x 2x) + (3 x -5) = 3(2x%* - 3x - 5)
=6x2-15x+ éx—15 =6x>-9x-15
=6bx?-9x-15

a. 3(x+2)(3x-1) b. 2(2x-5)(3x + 1) C.5(2x + 7)(3x - 5)

continued

5 18 97 18 19 20 21 22 28 24 28 2«
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10. Simplify.
a. 2(x+1)2+ 4(x + 2)(x-3) b. 3(a-2)?+ (2a - 3)(a - 4)

Multiplying algebraic expressions together

In order to multiply two algebraic expressions, each of the terms of one algebraic ®
expression is multiplied by each of the terms of the other algebraic expression and
the result is simplified by adding the like terms.

11. Multiply these algebraic expressions and simplify (delete together).

Example: Multiply 2n + 3 by n?-3n + 4
(2n + 3)(n?-3n + 4)
=2n (n*-3n+4) +3 (n?-3n + 4)
=2nxn?+2n (-3n) +2n x4+ 3 xn?+3 (-3n) +3 x 4
=2n%-6n’+8n+3n?-9n+ 12
=2n%-3n°-n+12

’e(2n+3)(n°-3n+4)=2n°-3n2-n+12

a. (2x+1)(x*-2x+1) =

10 99 92 18 194 U
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b. (b+6)(b2—12b+2) = L X "’f“*i
4

12. Multiply.
Example: \yitiply 242 - 3x - £ by ~x + Z
Solution:  (2x2 - 3x — %) (~x + <)
=202 (- + ) = Bx (w+ F) - % (-t )
=202 x () + 22 x T =B x () ~Bxx L - T x () - T x L

=20+ 14x+3x2-21+9-9
=20+ 322+ 14x—12-8
o.o (2x2—3x—%)(—x+%) =_2x3+ 3x2+ '|4x_ ]2_6x_:23

a. 2+7c-14by—c+ L b. 262-5b-%by-b+ %

®
8

Problem solving

Create two binomial expressions (with coefficients that are positive or negative integers). Mulfiply them
together and simplify the product.

16 17 98 99 20 2
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Compare the examples.

Example 1: Example 2: Example 3:
4t — 2 Prs 6x° = 8x?
22 ol 2x
; b 8y’

=‘2‘_§2_%§ XXX = 2x T
- XX

= 22 — x3? = 3x3" — 4x%
=X

=2x’—x = 3% — 4x

1. Revision: simplify using examples 1 and 2 above to guide you.

20" — 2x 3 — b 10x2 — 10x
Q. 2% o. 3x C. S5x
2. Simplify.
Example: 6x°—8x?+2x+ 10
2x
6 8?2  2x 10
=2x T2t 2t
=30 —dx 1+
o)
=3x?—4x+ 1+
b6x° + 2x% + 2x b 1243 + 622 + bx c 15%% + 1042 + 30x
a. F—F5—= . — . 0

10 99 92 99

14 96
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ba® + 8x2 + 2x + 8 1203+ 6x2 +9x+ 9 " 20x3+1<ia§: 8x 8 ’ ‘ *

d. o e. 3x
R

3. Divide and test.
Example: (2x? + 5x + 3) + (2x + 3)

2+ Test
2c+3 )22+ 52+ 3 ‘_2’2“;3”“”
; =2x*+3x+2x+3
—(2x +3x) =2x24+ 5x +3
2x+ 3
—(2x + 3)
a. (Bx?2+7x+4)+ (3x+4)=
@ &

b. (5x2+21x+ 18) + (5x + 6) =

C. (222 +18x+16) + (x+2) =

Problem solving

Create a polynomial divided by a monomial.
Find the remainder when x? —x + 1 is divided by x + 1.

Find the quotient and remainder when x* + 2x° + %x— + is divided by a2 + .

16 17 18 790 20 291 22 22 24 28 25 2y
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Given values(s) of the variable(s) occurring in it.
-

Find the value of 3x?>—x +2whenx=2  Take two other examples:

We can evaluate any algebraic expression for I

Look at this example:

Let us understand the steps involved. (3x2=3x+ 1)(x—1) whenx =3
First, substitute the given variable ?; tis:’gl;r Tg f\glih] :)3(2 To]l )W e get
with the given value, i.e. =(3x9-9+1)(2)

3x(2%) - (2) +2 =2(19) =38

And then simplify the numerical
result obtained in the first step.
3x22-2+2=3%x4-2+2

(3x2—1) + (4x® — 4x — 3) when x = -1
Substitute with x =-1 and we get

Sy (3 (~1)2 =11 + [4(-1)*~4 (1) 3]
- =3-1+[-4+4-3]
therefore —9_3

=1

3x2—-x+2=12whenx=2

1. Evaluate each of the following algebraic expressions for the indicated value of the ®
variable: x = 4

Example: x> +3x-5

(4)?+3(4) -5
=16+12-5
=28-5
=23
Q. x2+2x-8 b. x2+3x-5 c. x°-3x-8

d. x2—4x+?2 f. x2—5x—-10
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the indicated value of the variable: x = -1 A" S . ‘.‘ * ‘ $ ‘
Example: %xs + %xz -+ ’ ‘ "

L

2 4 7
=S(-1P+F-1)2—=
_ 2 4 7
=-3t3-7%
__2_3
=8 5
_ =10-9
- 15
_ =12
=18
4
=-175
1 3 2 3 1 1 1 1 1
a. zx2+ Sx— = b. Ix*+7x—7 c. 7x*+7x— 10
3o 1., L 1,34 L I, S S
d. Tx*—5x+ 3 e. gx°+7x+ 3 f. 3%+ 7x+ 73
) ©

3. Evaluate each of the following algebraic expressions for the indicated value of the
variable: x = %

Example: 2 2
3x

16 18 17 18 10 20 21 22
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coniintued

LA

4 1 1
S BN

4. Evaluate each of the following algebraic expressions for the indicated values of
the variables: x=2 and y=1

Example:if x=2 and y=1
&
then 5 + 3xy—11

22
:T4+(3)(2)(1)—”
=(7T)+6-11
=4+6-11
=
2 2
Q.x7+2xy+5: b.x7+3xy+l]= C. f—z—Sxy—7= @
2
d. &-2xy-3= e. T 4axy+10= f. St any+2=

10 91 92 18 194 96
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5. Evaluate each of the following algebraic expressions for the indicated values of ‘
the variables: x=2,y=1 and z=-3

Example: fx=2y=12=-3
then xyz —x®—y3+2°
(2)(1)(=3) = (2)°= (1)°* + (-=3)°

=6-8-1-27
=42
A. xyz+x?+y?+2%= b. xyz+x3-y2-23= C. xyz—x—y3+22=
® ©
d. x%yB—x2+y2-22= €. xyz+xP+y3-23= f. xyz—a?2—y2+22=

Problem solving Sign

Explain in your own words what it means to evaluate an algebraic expression for the indicated values. Date:
You can make use of an example to explain this.
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Faciorise algebraic expressions

‘17

Expand:

2x (x + 3)
= 2x% + bx

Factorising is the reverse of
expanding an expression
through multiplication.

Factorise: 2x2 + 6x

=2x (x+ 3)
R Note that 1 and -1 are
Factorise: a - 4b common factors of every
=1 (a - 4b) expression.

Factorise: 4b-a
=-1 (a - 4b)

1. Multiply a monomial by a binomial and factorise your answer.

Example: Expand:  2x(x + 3) Factorise: 2x”+ 6x
=2x2 + bx = 2x(x + 3)
a. 2(x-3) b. 4x(x-1)
@
C. x(y+1) d. p(q + 3)

e. 2a(a+1) f. abc(ab — abc)

8 9 90 M 92 98
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.
2. Factorise the following (always start by looking for a common factor, ‘ -.‘ * ‘ ‘ ‘

4444

do not forget 1 or -1 and write the terms in the factor in alphabetical order). ‘
Example: Factorise: a-4b Factorise: 4b-a
= 1(a - 4b) =-1(a - 4b)
a. y—x?= b. 2x2—c=
@ c. x?+1= d. p’¢°-n= ©

Problem solving Sign

Expand the following and prove your answer by factorising.  2(p® + 8p? — 5p) Date:
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Remember: Factorising is the reverse of expanding. To factorise, rewrite

. . the expression as
Revise how to factorise. S
Look for the largest number that can divide into each term - together.

of the given expression. Look for any common factors.

12x + 20xy This is because 4x is the largest
= 4x(3 + 5y) . factor of both 12x and 20xy.

Check by expanding your answer.

4x(3 - 5y)
= 12x + 20xy

1. Factorise.

Example: 6éa* - 4a? Check your answer by multiplication:
=2a? (3a?-2) 2a? (3a?-2)
=2a? X 3a® + 2a? (- 2)= 6a* - 4a?
a. 8y*—4y? b. 10a* - 6a?
c. 18x*-36x? d. 12m* - 15m?

2. Factorise (group terms together).

Example: ax-—bx +2a-2b Check your answer:
=x(a—-b) +2(a-b) (a—0) (x+2)
=(a-b)(x+2) =ax—-bx+2a-2b
a. bx—cx+ 3b-3c b. cd—-ce+ 2d—-2e

C.cy—dy+2c-2d d. mx—my+ 5x— 5y

v 8 8 10 91 92 18 94 16
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3. Factorise (group terms together).

Example: 2x(a-b)—-3(a-b) Check your answer: and ’ ‘ ‘.
= (a-b)(2x - 3) (@—b) (2x-3) 2x (a—b) -3 (a—b) 4
= 2ax — 3a — 2bx + 3b =2ax—bx—3a +3b
a. 3x(m—-n)-2(-n+m) = b. 3g(d—e)-1(-e+d) =
C. 2a(x—y) =5~y +x) = d. 2dla-c)-3(-c+a) =

4. Factorise. (Remember to look for a common factor first.)

Example: 2x(a-b)-3(b-a) Check your answer: and
=2x(a—-b)-3(-a + b) (a—=0b) (2x + 3) 2x (a—-b) -3 (b-a)
=2x(a—0b) + 3(a-b) = 2ax - 2bx + 3a — 3b = 2ax - 2bx - 3b + 3a
= (a-b)(2x + 3)
a. 5d?>+20d +2d +8 b. 3a%bc — 4abc + b6a’+ 8a
® coebt-o= d. 3m(p-q) - 3(~q +p) = ©

5. Factorise.

Example: (a+ b)?2—5(a + b)
= (a +b)[(a +b) - 9]
=(a+b)(la+b-15)

a. 7(x*—xy) + (y—x) = b. ab?>-ac?=

c. 12162+ 11b = d. 9(a®>—-ab) —é(a-b) =

a. am—bm + 2a-2b b. k(2k—4m) + (7k—14m) C. 4x*—16y*= Date:
d. mn—-pn+2m-2p e. 4p(c—d)-7(-d + ¢

15 18 17 18 19
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Look at the examples. Describe what happens in them

1. Factorise.

Example: See example 1 above.

a. 36x?-1 b. 16y?-1
®
c. 64p® -1 d. 49m? -1
e. 100a?-1 f. 9¢° -1
2. Factorise.

Example: See example 2 above.

a. dt-g*=
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3. Factorise.

Example: See example 3 on the previous page.

a. 4x%>-64 b. 2x>-2
c. 3x*-39 d. 7x*-56
e. bx?—42 f. 9x2-90
@ 4. Factorise. °
Example: See example 4 on the previous page.
a. 36(x+y)?-4= b. 4(m +n)?-49 =
c. 16(d +e)?-81= d. 25(o + p)2-81 =
e. 49(v+w)2-16= f. (q+7)2-16=

Problem solving

Is 12 a factor of 482 Is 3p2 a factor of ép*e

325 5.6
Is 12x3y%2° a factor of 24x*y°262 How do you know? Date:

If = + 552 —4x + 5 is a polynomial, what is the common factor?
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Look at the examples. Discuss them.

Example 1: Example 2: Example 3:
2 + by Sx—3y 9a2 -1
x+ 3y bx — by 3a + 1
2(x + 3y) _ Slx=y) (8a=1)(3a +1)
= (x+3y) = b(x-y) = 3a + |
=2 = % =3a-1
1. Factorise.

Example: See example 1 above.

3x + by 2x + 8y 2x + 12y
a. “x+2y b. “+4 C. x+6y
®
3x + 9y 2x + 10y Sx + 10y
d. x+3y €. «x+5y f. x+2y
2. Factorise.
Example: See example 2 above.
2x — 2y 3x -3y 5x — 5y
a. Sx-D5y b. 9x-9y C. 10x — 10y

® 10 91 92 18 94 6
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3. Factorise.

Example: See example 3 on the previous page.

8la%-1 36a% -1 16a%—1
A. 9g+1 B. Ga+1 C. 4ag-1
® ©
121a% -1 2502 -1 100a% -1
d. TMg+1 €. "5a+1 f. TT0a-1

Problem solving

Factorise: .
a. b. C. d. e.
25x + 25y 7a-7b 4x + 28y 256a% -1 27x =27y
30x + 30y 14a - 14b x+7y 16a + 1 81x—8ly .
Sigl
f. 12x-108y 9. 225q%-1 h.  169a?+1 i. 8x + 56y o 16x—16y
x—9y 15a + 1 13a + 1 x+7y 425 — 42y ot

16 17 18 70 20 271 22
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Revise. Both operations

v+ 5x+ 6 are positive. (.')C + 3)
P =x?+5x+6 3x2=6 x
+ =

x>-5x+6 x>—x-6
(x—3)(x-2) (x—3)(x+2)
(x—2) (x +2)

(w1 w)

1. Factorise.

Example: x? + 5x + 6 (x +3)

an |

a. x> +3x+2 b, x2+4x+3

=x?2+5x+6

= (x+3)(x+2)

o+ w)

C. x*’+6x+5 d. x*?+8x+12

f. 22+ 12x+ 20

® 10 91 92 18 94 6
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2. Factorise.

Example: x>-5x+ 6

4444

= (x-3)(x-2) ‘
a. x2-6x+9 b. x2—4x+ 3 C. x’—6x+8
d. x2-9x+8 e. x*2-12x+ 20 f. x2-7x+6

3. Factorise.

Example: x2—x-6 (x +2)
= (x-3)(x+2) x
® 3 &
a. x2—-x-12 b. x2-3x-10 C. x2—x-2
d. x2-2x—-24 e. x2-2x-15 f. x2-2x-8
Problem solving .
Factorise x2+ 15x + 56 x2 — 2x — 45 .
X%+ 14x + 48 x2—x+ 132 A
igh:
x%2+ 13x + 42 x2—16x + 63
x?2+ 13x + 42 x2—10x—24 Dt
x%2+ 13x + 40 x2—x—-72

16 17 18 19
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Look at the examples. Discuss.

Example 1: Example 2:
2x =8 3x+1=7
2x _ 8 x+1-1=7-1
2 T2
3x =6
x=4 B _ 6
3 3
x=2
1. Solve for x.
Example: x—3=4
x—3+3=4+3
x=7
a. x—-4=7 b. x—-4=9 c.x—-4=15
@
d. x-3=8 e. x—2=12 f.x-5=9
2. Solve for x.
Example: —6x=-12
—bx _ =12
—6 = =6
x =2
a. “4x=-16 b. -x=-15 c. -7/x=-28
e. —3x=-21 f. 92 =-90

10 99 92 18 194 U
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h. —2x=-30 i. =5x=-25 ‘A‘ ”“‘*‘
3. Solve for x.
Example: 4x-3=9
4x-3+3=9+3
4x=12
Ax _ 12
4 =77
x=3
Q. 4x-4=4 b. 2x—-15=1 c. 8&-8=8
d. 2x-15=1 e. 5x -10=10 f. 12x-9=27
©
g. x-15=15 h. 7x-5=9 i. 2x—-3=3

Problem solving

Write an equation for each of these and solve it.

Gugu is 9 years older than Sam. In 3 years’ fime Gugu will be twice as old as Sam. How old is Gugu now? .

Peter has five computer games. Sarah has twice as many as Peter. Thoko has two more than Sarah and .

Peter together. How many games does Thoko have?

Thapelo has six sweets more than Palesa. In total they have 24 sweets. How many sweets does Palesa Sigh:

have?¢

Melissa starts fo save money in her piggy bank. She starts with R5 in January and saves double the amount
in each consecutive month. How much money did she save after 6 months?
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Look at the example. Discuss.

Solve for x.

x>-3x=0

x (x—3) = 0 (Make sure the right hand side is zero then factorise left-hand side)
x=0orx-3=0 (at least one factor = 0)

Therefore x = 0 or x = 3 (add 3 to both sides to solve the equation)

1. Solve the following equations:

Example: x?>+4x=0
x(x+4)=0
x=0orx+4=0
x=0o0rx=-4

a. a2+8a=0 b. 2+9t=0 c. x2+7x=0

d. x>+5x=0 e. ¢g°+12q=0 f. ¢+ 10g =0

g. b>+6b=0

® 10 9 192 98 14
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2. Solve for x. & ’ ‘ ‘,
Example: 2x?+ 4x=0 ‘
2x(x+2)=0
2x=0orx+2=0
2D orx+2-2=-2
sox=0o0rx=-2

a. 5x2+10x=0 b. 2a°+2a=0 c. 12p2+24p =0
d. 6a?+12a=0 e. 802+8b=0 f. 7x2+28x=0

® g. 3x2+9x=0 h. 4x2+ 12x=0 i. 962+ 27b=0 A
j. 2¢2+8x=0

How fast can you solve for x? .
Do the inverse operation. .

a. 9x2+ 15x=0 f.x2-4=0

b. x*+x2=0 g. x*-11x=0 _
c. 22-121=0 h. 422 +100x = 0 -
d. 1242+ 9x=0 i. 7x°+49x=0

e. 3x?-27x=0 j. 5x2-225x=0
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Look at the example. Discuss.

Sol f F2_25=0 At least one factor = 0
olve lorx It x< — = -
[Factorise the difference of two squares on

(x+5)(x-5)=0 the left-hand side.]
Add—stobothI x+5=Oorx—5=0 Add 5 to

sides of the " both sides of
equation. the equation.
Therefore x=-5o0orx=5

1. Solve for x:

Example: Solve forxif x2—16=0
(x+4)(x—4)=0
x=-4o0rx=4

a. ¥2-9=0 b. x2-36=0 c. x2-25=0

d. ¥2-169=0 e. x2-4=0 f.x2—100=0

2. Solve forx: x2-6,25=0

10 99 92 18 194 U
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3. Expand: ‘ “*"““‘
Example: (x+4)(x—-4)=0 ‘
2_16=0
a. (x+2)(x=2)=0 b. (x+7)(x=7)=0 C. (x+5)(x->5)=
d. (x+9)(x-9)=0 e. (x+3)(x-3)=0 f. (x+8)(x—8) =
g (x+11)(x=11)=0 h. (x+12)(x=12) =0 i (x+10)(x=10) =
® Q
jo (x+14)(x—14)=0 4. Calculate: (x +1,2)(x-1,2)=0

How fast can you solve this? .
Solve for x if: .

x*=-1=0 x2-16=0

x?—400 =0 x2-81=0 Sig
Date:

x2-256=0

g 18 17 168 18 20
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Look at the example. Discuss.

A rectangular prism with the following measurements:
Length = (2x) cm
Breadth = (x—1) cm
Height = (2x + 2) cm

Volume = length x breadth x height

Ixbxh
= (2x)cm x (x = T)cm x (2x + 2)cm
= (2x)(x = 1) x (2x + 2)cm?®

= (2x%—2x) x (2x + 2)cm3
= 4x3 + 4u? — 4x? — 4x cm?
= 4x° + 4x cm?

1. Find the volume of these prisms by using the above formula.

a.l=4xcm b. [=3xcm C.l=2x+2cm
b=4xcm b=x+3cm b=x+3cm @
h =5xcm h=x+1cm h=xcm

d. l=4x cm e. l=4xcm f. I=2xcm
b=x+2cm b=x+1cm b=2x+3cm

h=3x+1cm h=x+2cm h=3x+1cm

10 91 92 18 194 96
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h. I=(3x+2)cm i. 1= (3x+4)cm "4‘ *‘ “

9. [=8xcm
b=5xcm b=(4x+1)cm b=(2x+3)cm "‘ *‘
h =10xcm h =5xcm h =5xcm

2. Calculate the volume of these prisms in terms of x.
b.

3x

3x+ 1

Problem solving
Sign:

— Look around the classroom or your home and create your own problems by measuring items such as
boxes and rectangular prism containers (tissue boxes, lunch tins, pencil cases, etc.) Date:

— Ifx =3, calculate the actual volumes in question 2 above.
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Look at the examples. Discuss.

y = 2x% + 4x + 3. Calculate y if x = -2:

1. Calculate the value of y if x = -1 using both methods.

Example: y=3x?+ 6x +2 or y=3x2+ bx+2
y=3(-1)2+6(-1)+2 y=3x(x+2)+2
=3-6+2 = 3(=1) (=1 +2) +2
=-1 =3(-1)(1) +2
=-3+2
=-1
Q. y=202+8x+3 b. y=72%+ 14x+ 1 ®

C. y=2b2+4b+5 d. y=3x2+9x+5

O —
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e. y=3x*+6éx+5 f.y=6x?+12x+ 4 “ ‘A“*"“*‘
¢

9. y=5x>+10x + 2 h. y=4a?>+8a + 2

®
o,

i. y=3n?+6x+3 joy=2x?+6x+5

Problem solving

Substitute with the given value for the variable and calculate. .

y=x2+5x+3;x=-2 y=4x2+ 10x+ 15, x=3

y=2x2+7x—14;x=3 y=x2+9x—7;x=4 Sign:
Date:

y=5x2+6bx+ 12, x=-6

16 18 17 18 180 20
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praciical problems

Read and discuss before solving the problems.

Try to understand and not just memorise.
Yes, sometimes we need to memorise formulae and methods, but then make sure
you can explain to yourself and to other learners how they work.

If you get stuck when trying to solve an equation, try to approach the problem from
a different point of view. Is there another way of looking at the problem? Is there
another way of doing ite Can you solve part of the problem first?2

For example, if you need to show whether an expression is positive or negative, and
you cannot do it algebraically, a graphical method might help.

1. Write an equation for each of these and solve them.

a. 331 students went on a field trip. Six buses were filled and seven students travelled in
cars. How many students were in each bus?

b. Bongiwe had R24 to spend on seven pencils. After buying them she had R10 left.
How much did each pencil cost?

10 99 92 198 194
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c. The sum of three consecutive numbers is 72. What is the smallest of these ‘ Y ’ ‘ ‘
numbers?e ‘

d. The sum of three consecutive even numbers is 48. What is the smallest of these
numbers?e

e. You bought a magazine for R5 and four erasers. You spent a total of R25. How much
did each eraser cost?

16 18 17 18 10 20
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f. Suzanne had many boxes. She bought seven more. A week later half of all her boxes
were damaged. There were only 22 undamaged boxes leftf. How many boxes did

she start off withe

g. Riana spent half of her monthly allowance on cell phone airfime. To help her earn
more money, her parents let her wash and vacuum their car for R40. What is her
monthly allowance if she ended up with R120¢

h. Rebecca had some sweets to give to her four friends. She kept 10 sweets for herself
and then divided the rest evenly among her friends. Each friend received two
sweets. With how many sweets did she start?

10 99 92 18 14
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i. How old am | if 400 reduced by two times my age is 244¢ ‘e " "”"‘“

L

J. Mpho sold half of her books and then bought 16 more. She now has 36 books. With
how many did she begin?

k. For a field trip, four learners travelled by car and the rest in nine buses. How many
learners were in each bus if 472 students went on the trip?

Problem solving

Write five of your own problems and solve them. Write down the rule that solves them.

16 17 98 99 20 2
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tSorne more! algebraiciexpressions

Look at the example. Discuss.

Example: Complete the table below for x and y values for the equation: y = 2x? - 3.

21110 | 1] 2

5 | -1 =3|-1]5
y=2(-2)2-3  y=2(-1)2-3  y=2(0)2-3 y=2(1)2-3 y=2(2)2-3
=2(4)-3 =2(1)-3 =0-3 =2-3 =8-3
=8-3 =2-3 =-3 =2-3 =5

=5 =-1 =-1
1. Complete the table below for x and y values for the equation.
a.y=3x>-4 b. y=4x>-3 C.y=2x>-1
-1

= —1

® 10 9 192 98 14
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2. Complete the table below for x and y values for the equation. ‘ n“*"“*‘

L

Example: y=x>-2

-3 | 2 0 1 3
7 2 -2

y=(-3)2-2 y=(-2)2-2 y=(0)2-2 =22 7=x2-2
=92 —4-2 =0-2 2= 2=9
=7 =-2 x=1 x=3
a.y=x*>-3 b. y=x?-10 C.y=x>-4

I-2 o

More equations...

Choose your own values for the variable. Draw tables and solve for y.

y=3x?-4 y=2x*-6 y=5p?>-10 y=6x?-5 y=q*-1

16 18 17 18 10 20
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A linear equation is an equation with one or more variables which can be
represented by a straight line on a graph. The equation is never squared or square
rooted. Example: y = x + 2.

X y=x+2 Ordered pair (coordinates) Choose some
values for x.
e —
-2 2+2=0 (-2, 0)
-1 “1+2=1 (-1, 1)
0 0+2=2 (0, 2) If we draw a line
through all the points
1 1+2=3 (1, 3) and extend the line
in both directions,
2 2+2=4 (2, 4) You plot these oo glreefccwns e
— chosen points on
the set of axes.
This is -
that consists of y
isolated points.
4 ()
—\».
5 .
? @
LA
< - > X
-4 -3 2 -l 0 1 2 3 4
1A =l
2 -2
-3 1 -3
—4 1 —4
v \/

1. Answer the following questions.

a. What does linear mean?

1 12 18 94 16
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b. Isy=x+ 3linear or non-linear? Draw it. * ‘ ."&*""":

~ i i

\/

F

C. Isy =x?+ 2 linear or non-linear? Draw it.

®
8

d. Compare you answers to b and c. Do exponents make an equation linear or non-
lineare

ign:

continued &
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‘In‘rerpre‘ring graphs dontintied

Look at the examples. Discuss.

Example:

»> X

1 2 3 4

(-3; -3) and (3; 3)
Increasing

means a straight

y line that increases
A or decreases.

(-3; 3) and (3; -3)
Decreasing -2

If a graph increases
or decreases in a
curved line itis a

— I

A non-linear graph
is not a straight line
graph.

~—

10 99 92 18 194 U
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2. Describe each graph using the words highlighted in green in this works

&

]
¢’¢’¢’0’¢’0’3‘

h‘éei" -.‘ " " “' ‘:

Problem solving

Draw a graph that includes four of the features learned in this worksheet.

15 98 17 18 10 20 21 228 2%
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Read and discuss.

A

-—

substitute x with 0.
y=2(0)-7
v y=-7

The point at which the line crosses the

y y—axis is called The_

The point at which the line crosses the

x—axis is called fhe_

The y-intercept is the point on the
graph where the value of x is zero:
y—intercept = (0, y)

The x—intercept is the point on the
graph where the value of y is zero:
x-intercept = (x, 0)

Example: Find the x and y intercepts of the graph of y = 2x -7
To find the y—-intercept,

To find the x—intercept,
substitute y with 0.

0=2x-7
2x=7
_ 7
X=7

The y-intercept is at point (0, -7) and the x-intercept is at point (%, 0)

Think back:

THEN

Think back to when you were in
primary school: your worksheets
contained statements like

| |+3=4andyou had to fillin
the box.

NOW
Now you can say "x + 3 = 4"
Example: f(x) =2x + 5, find f(-2)
f(-2) =2(-2) +5
=—4+5
=1

Using function notation
These y = equations are functions. f(x) is
the symbol for a function involving a single
variable (in this case x).

Previously we would have said:
y =2x + 5; solve fory if x = 2.

Now you can say:
f(x) = 2x + 5, find f(-2).

Let us proceed with x- and y-intercepts.

To find the x-intercepts, we solve
flx) =x>+x-2

O=x?+x-2

O=(x+2)(x-1)

x=lorx=-2

©» 9 2 8 4 8 6

So x—-intercepts are (1, 0) and (-2, 0) and the y-intercepts are (0, -2)

Find x— and y-intercepts of y = f(x) = x* + x -2.

To find the y-intercept, we substitute x =0
f(0) = (0)2 + (0) — 2.

y=02+0-2
y=-2
y=-2

v 8 8 10 9 92 18 14
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1. Find the x— and y-intercepts. “ "." "’ " * “

4444

Example: To find the y-intercept, substitute x with O To find the x—intercept, substitute y with O ‘
y=2(0)-7 0=2x-7
y=-=7 2x=7
x=%=35
a.y=2x+4 b.y=2x+7 c.y=2x-5
d.y=3x-6 e. y=—-4x-1 f. y=-3x-2

2. Find the x- and y-intercepts.
a.y=x*+2x+1 b. y=x>+3x-2 C.y=x*>+4x-2

Problem solving

If the x—intercept is 4, what could the y-intercept be?
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1990a pPinterpreting graphs:gradient

4

-

Always move from left to right to
determine slope and increasing and
y decreasing

| | |
| -
/ Change in height.

/ Changein y. Gradient: Shansgeiny
/ Change in x

/ | A |

/ Change in horizontal distance.

AL

Change in x. I J ‘ ‘

< > Starting from the left with the line going
Y up to the right is a positive gradient
I _-#T_

Look at these examples:

y y y

o LY

< > < < >

Y y ’ y

The gradient of the $=24=25 2=+=05
lineis 3 =1. The line is steeper The line is less
so the gradient is steep, so the

larger. gradient is smaller.

8 0 90 99 92 18 94 &
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Starting from the left with the line going down to the right is a negative gradient. I ‘

: ; :

Negative gradient:

&
//
0
/

3 -5 4
< Y > x € Y > > x € Y > X
The gradient is: =S =2
=3 2 4
3 = _2—%— = _;
=L =25 =05
Remember these terms that we use when we talk about linear and non-linear p
® graphs: ©)
y Yy Yy
/\
X X X
Yy Yy
O
x x Sign:

continued &
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1. What are the gradients of these lines?
X

a. A

g 4 8 6 ¥ 8 © 10 M 12 98 194 &
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A
. What are the gradients of these lines?

LR

.
33,

*

N

/

/

>y
Y
A

N
~.
N

>y

Y

S =

/
|
|
[

O]
&...
\

Problem solving

How would you determine the gradient of any object in your home.
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1 911‘Use tablesioff ordered pairs

°
°
-7 L4
°

-9 4 °

describe the graphs.

3|-2|-1]0 |1
2|-1]0

Describe the graph using:

Linear or non-linear
Constant, increasing, decreasing

Maximum or minimum (or not applicable) ®
Discrete or continuous

y-intercept and x-intercept

1. Plot the following on the Cartesian plane. Use some of the above words to

10 91 92 18 194 96
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Problem solving

Create your own table with ordered pairs and a graph showing a linear graph intercepting the x—axis pate:
and y—axis.




4

.‘
4,7

In this equation for all the values of y, x = 4 and it is plotted as a straight vertical
line. We can say that the equation is independent from y.

a.

4

Merelgraphs

If you write it in a table, it looks like this:

y=4
This equation is independent from x, so for all values of x, y = 4, it is plotted as a

straight horizontal line.

1. Sketch and compare the graphs of:

3
3

4 4 4 4 4 x
A A
-3 | 2 | -1 0 ] 2 3 5
< o—o o 4 *—o o >
(-3.4) (-2.4) (-1.4) (1.4) (2.4) (3.4)
- 34 @ (43)
These are the These are the
ordered pairs. 2 ®(42) ordered pairs.
—
1 1 ®(41)
5 4 5 2 0 Jo 7 2 3 e Y
=17 ® (4-1)
—2 4 ® (4-2)
-3 1 ® (4-3)
-2 | -1
—4
4 | 4 | 4| 4 4 |
\/ v

® 10 9 192 98 14
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c.x=5 d. x=7 A “"‘*“‘
y=9 y=7 LA X, f

< R
I
o |

< R
I

®
Vs

Sign:

73

Problem solving

Sketch and compare the graphs of y =2,5 and x = 2,5.
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xX=y

-2 -1 0 1 2 3 Is this graph

linear or

-2 -] 0 1 2 3 non-linear?

X
A
4
What are
ordered pairs? i
P 3 EiE) Is this graph
‘—.""-.,-_ constant,
29 (2.2) increasing or
/ decreasing?
1 (1.1)

What will
- the graph
look like if it is

decreasing?

1. Sketch and compare the graphs. Use the graph paper on the next page. Use
colour and label each graph.

a.x=y b. x=-y
C.x=y d. —x=-y

2. Describe each graph.

a. Is the graph linear or non-lineare
a. o. C. d.

b. Is the graph constant, increasing or decreasing?

Q. b. C. d.

10 91 92 18 194 96
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Problem solving

Compare the graphs a, b, c and d.

15 16 17 18

10 20 24

@
&...
\

75
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Sketch and compare the graphs: y=2x; y=2x+ 1; y=2x -1

y=2 y=2x+1 y=2x-1

3|-2|-1{0| 12|83 3|2|-1{0|1|2]3 3|-2|-110|1]2
6412102416 =5 |3|-1|1|3|5]|7 -7 |=-5|-83|-1|1]3

¥ = Ix

yudxa]

y = T

1. Sketch and compare the graphs of x

a. y=3x &
y=3x+1 Z
y=3x-1

>y

T T T T TR
| 1 23 456 7 8

10 99 92 18 194 U
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-2
_3_
—4-
54
—6
/7
-8y C.y=4x o}
y= 4x + 1 74
y=4x-2 6
5]
4]
3_
24
]_
D Sy e S e 0 — T 111>
8 7-6-5-4-83-2-1" 1 2 3 45 6 7 8
e Q
-3
X =
=54
d. y= bx 81‘ —6-
y=6bx+4 7 .
y=6x—1 6 e
5 v
4
3_
24
'|_
PRI SIS ST I EF RN S
-2
-3
o
-5
O
@
Sy b

Problem solving.

Sketch and compare the graphs of y = éx, y = éx + 1 and y = éx -1

18 416 17 18 10 20 21 22
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v‘SI«eTch andcempare graphs

.........

1. Sketch, label and compare the graphs.
a. y=2x

y = 5x

y = bx

10 91 92 18 194 96
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-2
-3
_4]
_5—
-6
_7—
8y c. y=23x ob
y=x 74
y=2x 6
5
4
3_
2_
'|_
8 745 432 -i_?_ 1 2 3 456 78
® 2 ©
-3
X 4]
_5-
d. y=23x od M
y=-Xx 7 7
7= : ty
4]
3_
2
o
- Y

8 -7 -6-5-4-3-2 -1 1 2 3 4 5 6 7 8

.
AT

2
&
4 o
5
6 O
’ @
8
Sign:

“y

Problem solving .

Compare the graphsin a, b, c and d.

96 16 17 98 10 20 2 28 &
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y=-3x+2

-3 | 2 1
11 8 -1

Plot it on the graph and join the points.

) 10 91 92 18 194 96
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1. Complete the table and sketch the graph. " .“”‘ “' *‘
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b.y=2x+4
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Problem solving Date:

Compare graphs a and b.
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Equation: y=x+3

4 | 3| -2 | -1 0 1 2 3 4
-1 0 1 2 3 4 5 6 7

1. Draw a graph using the equation and the given table. If the graph increases or
decreases, what must you change to make it increase or decrease more?

-3 -2 -1 0 1 2 3

-13 -8 -3 2 7 12 17

Equation: y=5x+ 2

v 8 8 10 91 92 18 94 16
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12 6| o] 6 | 12] 18 S A AN/
Equation: y = éx ‘
: . 3| 2alol 1] 213
14 -100 6 | 212 6 119 Equation: y = 4x - 2
d. . 3l 20alol] 1] 23
7 5 | 3 ] i Equation: y=2x + 1
. o a o 1] 2]s
o 2 ] 4 7 10 Equation: y =-3x-2

Problem solving

16 17 18 70 20 271 22

Determine the equation of the straight line passing through some points given by you.
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o8 Merelgraphs

Look at the graph and write the ordered pairs in the tables. We have done the first
one for you.

) 911 12 18 914
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ook at the coloured lines on this graph.
What will the ordered pairs and equations be? "I““*”“‘

x KX X AANR

R R

Problem solving

Determine the equation of a linear graph by drawing your own graph first.

96 16 17 98 10 20 2 28 &
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= L el L T (=2 =4 =
1 I i I L I I

What is the rule?

el 575225 3121 1o ] 2 | 3
6| 4| 21 0| 21 4] ¢
9 =28 | 3l 2l alol 1| 2] 3
513l al 1] 3|57
C. y=2x-1 .

O 9 2 8 4 8 G ¥V 8 0 90 9 92 98 94 9E
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1. Determine the equation. “ " 4“"" “' *‘
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Equation: .
Equation: .

Equation:
Date:
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Equation:

Equation:
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Equation: .
Equation: .
Equation: . :

Problem solving

Determine the equation of three straight lines by drawing any three lines on a graph (use this worksheet
fo guide you).
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