1 a) Plot the graphs of y = 3x and
y = |3x| on the same axes.
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b) Plot the graphs of y = x — 4 and
y = |x — 4| on the same axes.
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c) Plot the graphs of y = 2x — 4 and
y = |2x — 4| on the same axes.
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d) Plot the graphs of y =5 — x and
y = |5 — x| on the same axes.
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Questions 1-4

2 a) On the axes below, draw the graph of b) Use the graph to solve |x + 2| =2.
y=lx+2|
Y

pN

c) Use algebra to verify your answer to b).

-5 4 B3 2 —1_|0 4 X
3 a) On the axes below, draw the graph of b) Use the graph to solve [2x — 3| = 1.
y=2x-3|.
Y
1 c) Use algebra to verify your answer to b).
54BN .0 4 x

4 Solve the equation |x — 2| = |x + 2|

a) graphically b) algebraically.
Y
543240 4 5 X

N

4

[
u

Photocopying prohibited Cambridge IGCSE™ and O Level Additional Mathematics Workbook



3 EQUATIONS, INEQUALITIES AND GRAPHS

5 Solve the equation [2x + 3| = [2x — 3|

a) graphically b) algebraically.
Yy
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6 Write each of the following inequalities in the form |x — a| < b:

al 2=x=<12 b) 5<x=<25 c) -16=x=<8.

7 Write each of the following expressions in the form a < x < b.

al [x+1/<3 b) x+2|<4 c) x+3|<5
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Questions 5-8

8 (i) Solve the following inequalities and (i) illustrate the solution on a number line:

al [x+1|<5

b) [x+1|>5

o Bx+2|=7

d) 3x+2|=7
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3 EQUATIONS, INEQUALITIES AND GRAPHS

9 Illustrate the following inequalities by shading out the unwanted region:

al y+2x<0 c) 2y-3x<0
v
6 6
5 5
4 4
3 3
2 2
1 1
543040 4 X 5 3o 40 4 X
=1 =1
- -
=3 =3
=4 =4
b) y—2x>0 d) 2y +3x>0
v ¥y
p 6
5 5
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3 3
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Questions 9-11

10 a) Draw the lines y =x —3 and y =x + 3 on the grid b) Hence solve these inequalities
y (i) |x—3|<|x+3]
> (i) |x — 3] > |x + 3
5 48P 10 4 X
=3

11 Solve the following inequalities algebraically:

a) 2x 3| < |x+ 3] b) [2x - 3| > |x + 3|
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3 EQUATIONS, INEQUALITIES AND GRAPHS

12 The unshaded region of each graph illustrates an inequality of a modulus function.
In each case write the inequality.

a) y=2x-1| b) y =13 - 2x|

13 Sketch the following graphs on the axes provided, indicating the points where they
cross the co-ordinate axes:

al y=x(x+1)(x+2) b) y=|x(x +1)(x +2)]
v y
5 '~
4 4
3 2
2 2
1 1
55 H 4?0 4 ¢ X 5B b0 4 X
=1 =1
= =2
=3 =3
=4 =4
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Questions 12-15

14 Identify the following cubic equations from their graphs:

a) b) c)
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15 Find an equation for each of the following modulus graphs.
All represent the moduli of cubic graphs.

a) b) c)
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