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16.1

Inequalities

Inequalities on a Number Line

1.

Represent each of the inequalities below on a number line.

(@ x>2 (b) x<5 ) x>-2

(d x<-1 () x=3 M x=-1

(@ x<6 (hy x=-2 () 1<x<3

() -2<x<1 (K) -l<x<2 () -5<x<-2

Write down the inequality which describes the region shown in each diagram.

®
| : | : : : : : : : — X
@ "5 4 5 2 1 o0 1 2 3 4 s
O
: | | : | | | | | | — X
(b) -5 -4 -3 -2 -1 0 1 2 3 4 5
®
| : : : : : : : : : — X
© -5 -4 -3 -2 -1 0 1 2 3 4 5
O
: : : : : : : : : : — X
@ -5 -4 -3 -2 -1 0 1 2 3 4 5
® @
| : | : | | | | | | — X
() -5 -4 -3 -2 -1 0 1 2 3 4 5
O ®
: : : : : : : : : : — X
® -5 -4 -3 -2 -1 0 1 2 3 4 5
O O
| i i i i i i : : : — X
@) -5 -4 -3 -2 -1 0 1 2 3 4 5
® ®
: : : | | | | | | | — X
() -5 -4 -3 -2 -1 0 1 2 3 4 5
® O
0) : : : : | | | | | | — X
-5 -4 -3 -2 -1 0 1 2 3 4 5
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In Hungary, on some motorways there is a minimum speed of 40 km per hour &
a maximum speed of 120 km per hour.

(@) Copy the number line below and represent this information on it.

0 10 20 30 40 50 60 70 80 90 100 110 120 130 140 150

(b)  Write down the inequality to describe this situation.

List all the whole numbers which satisfy each of the inequalities below.
(@ 2=<x<5 (b) 1<x<8
(c) 2=x<9 (d 4<x<9

List all the integers which satisfy each inequality below.
(@ -2<x<3 (b) -7<x<-1
(c) -3<x<2 (d -4<x<g2

Write down one fraction which satisfies each inequality below.

1 3 1
a Z<X<— b -—<x<0
(@ 4 4 (b) >
3 1 1
c l<x<— d - —<Xx<=
(c) > (d) 7 7

x is a whole number such that3 < x < 5 andy is a whole nhumber such that
-4 <y< 2. What is the greatest possible value of:

(@ x+y (b) x-vy () xy?

Solutions of Linear Inequalities

1.

Solve each inequality below and illustrate your solution on a number line.

(@ 2x+3<5 (b) 3x-4>11 (c) 5bx+3>28

3X -5
2

(d 5-2x=>11 (e) <2 fH 3(4x+1) = -9

Solve the following inequalities.
(@ 3x-4<26 (b) 6-4x>18 (c) 7x-2<12

1+2x>3 0 4 - 5x
5 2

(d 5bx+7>-13 (e) <7

Solve each of the followingequalitiesandillustrateeach solution on a number line.
@ 9=2x-1<15 (b) 5<3x+14 <29
(c) 13<5-4x<25 (d -2=<2x+1<5
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(@) Solve the inequality
7x +3 > 2x —15.

(b)  Solve the inequality

2(3x -2) < 11.
(SEG)
Find all integer values afwhich satisfy the inequality
1< 2n-5<10.
(SEG)
Solve the following inequalities for
(@ 1+3x<7 (b) 4x-3>3x-2
(NEAB)
(@) List all the integer values offor which -4 < n+1 < 2.
(b)  Solve the inequality
3X+5<1-2x.
(SEG)

x is a whole number such thats < x < 2.
(@ () Write down all the possible valuesyof

(i)  yis awhole number such that3 < y < -1. Write down the
greatest possible value .

(b) Solve bn +6 < 23.
(NEAB)

(&) A sequence is generated as shown.

Term Ist 2nd 3rd 4th 5th

Sequence| 3 5 7 9 11

What is thenth term in the sequence?

(b)  Another sequence is generated as shown.

Term 1st 2nd 3rd 4th

Sequence 4 7 12 19

What is thenth term in the sequence?

(c) Thenth term of a different sequence & + 7.

Solve the inequalitydn + 7 < 82.
(SEG)
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Inequalities Involving Quadratic Terms

1. lllustrate the solutions to the following inequalities on a number line.
(@ x*<4 by x*=21 (c) x*=9
(d x*< 36 (e) x?< 225 fH x*>025

2. Find the solutions of the following inequalities.

(@ x*+5<6 (b) 2x*-532 27 (c) 5x*-4<16
(d 9x*<1 (e) 4x*= 25 (H 16x°-12 = 13
x>-3

> 23 () 20-2x*<2

(@ 2(x*-4)<10 M =

3. Find the solutions of the following inequalities.

@ (x-1(x-2)=0 (b) (x+2)(x-3) <0
) (x-1(x-2)<o0 d (x+5)(x-4)>0
(e) x(x+5 =0 M (x-Yx<o0

4, By factorising, solve each of the following inequalities.

(@) x*+x-220 (b) x*-5x+6<0
(c) x*-4x<0 (d) 2x*+3x-2>0
(e) x*+6x+8<0 () 5x*-15x =2 0

(9 6x-2x*>0 (hy 1-5x-6x*<0

5. The aread, in cm?, of a square satisfies the inequalily< A < 36.
What is the:
(@) maximum (b)  minimum

possible length of its sides?

6. (@) Factorise completelft4n — 4n?.

(b)  Find the integer values affor which 14n — 4n®> 0.
(MEG)
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Graphical Approach to Inequalities

1. lllustrate on a set of coordinate axes each of the following inequalities.
(@ ysx (b) y>x+1 () y<x-2
(d y<sx+4 (e) y>3-2x fH y<3x-3
(g0 2x+y =14 (h) x-y=2 0] X+2y <3

2. For each region below, find:

(i)  the equation of the line which forms the boundary

(i)  the inequality represented by the shaded region.
y

(@) (b)

ORGSR < Y

(©) (d)

o BN W A O O

3. On the same set of axes, shade the regions
XxX+y=21 x-y<2.

Indicate the region satisfied by both inequalities.

4.  Shade the region which satisfies

2< x+y< A4,

5. Shade the region which satisfies

-1<2x+y < 2.
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