R Solving inequalities with more than one step

ROBINSON Worked solutions

This topic online

n nis an integer.

-2<n<3

Write down all the possible values of n. (2 marks)
n must be Sreo.(:e.r thon -2, s0 -2 :.(:st.(.l, s not tacluded
A can be Less than or zlua(. o 3, s0 3 ¢s ncluded

The inke.se.rs ore =1,0,1,2,3

-\,0,1,2,3

n Solve 4x + 3 < 19 (2 marks)

Svbtract 3 ocrom both sides: H4x £ 1§
Ocvide bokh scdes by 4 x4y

x <Y

n nis an integer such thatn > -3 and2n + 1 <5

Write down all the possible values of n. (2 marks)

Solve 2n+ 1< = S:2n<=4,50n& =2
Combine witha > -3

34L& = 2

The :.n'te,ae.rs oare =2, -l,0,1,2

-2,-1,0,1,2

n The diagram shows an inequality on a number line.

Write down the inequality shown, using x.

v

+ —® : : : : O i
4
(2 marks)
The solid circle at =l means =1 s tncluded, so x >= =

The open circle at 4 means 4 ¢s not tacluded, so x <«
Tobe.tke.r

-\<&< = x & 9%
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a Solve 5x =2 > 3x + 10

Subtract 32 acrom both stdes: 2x -2 710
Add 2 to both scdes: 2x > 12
Ocvide both scdes b yzix> ¢

x >6

n Solve 7x -4 > 3x + 12

Tx =4 > dx +12

~3x Yx =% 712 —3x
*H Hx > \¢ *H
HA x Y 2y
x >4

Solve Z?X -1<3
PAdd 1 to both scdes: 2.?.:; <y

Mu(.'t:.ptv both scdes bj S.2x £ 20
Ouvide both scdes by2:x <10

x <10

n Solve 2(3x - 5) < 4(x + 1)

Expand both brackets

X =10 & 4 + %

-4 2x =10 < 4 -4
+o 2% <14 +o
22 x €7 2
x <7

robinsontuition.com/gcse-maths-topics | free GCSE maths worksheets with hand-written solutions | Robinson Tuition

(3 marks)

(3 marks)

(3 marks)

(3 marks)

Page 2 of 5



n a.Solve3(x-1) 26

b. Show your solution on the number line.

I'i.)
|
N
o
N
no
w
N
(€]
(o)}
~
00 ==

(3 marks)
o) Oivide both sides bj 3
=17 2
+l x” 2 +l

b) Oraw o solid circle at 3, because 3 ¢s tncluded, with an arrow pomtina

t&.skt
m Solve 5 - 2x > 17 (3 marks)
S -2x 21\7
=3 -2x 212 -

Os.vul:.na by o nc.ao.two.: reverse the scgn
+(-2) + x & -¢ (-2

x & -6

m Chloe wants to show x > 2 on a number line.
She draws a solid circle at 2 with an arrow pointing to the right.
a. Explain the mistake Chloe has made.

b. Write down the greatest integer that satisfies 4x — 3 < 18 (4 marks)
a) A solid circle means the value s included. x > 2 does not include 2, so she needs an open

GQFGLQ.

b) Solve Hx - 3 €1\%: 4x £ 21, 50 x € 5.25

The Sre.a.te,s‘b :.nte.ae.r less than S.25 s S

m Solve 10 - 3x < 2x + 25 (3 marks)

10 - %2 & 2x + 25

+3x I0&$Sx +125 +3x
=25 -\S £ Sx =25
:s -3 & :s

Read ¢t the other wa.Y round.

x 3 =3

robinsontuition.com/gcse-maths-topics | free GCSE maths worksheets with hand-written solutions | Robinson Tuition Page 3 of 5



m a.Solve -3 <2x+1<9

b. Write down all the integer values of x that satisfy your answer to part a.
o) Subkract From all three parts

4 <L24& = 8
Ocvide all £hree porks bj 2

24 x <& =y

(4 marks)

b) The uvl:e.se.rs stracttj 3re.o.te.r than =2 and at most 4 are -1,0,\, 2, 3,

(1Y

m n is an integer.

n satisfies both2n + 5> -1and4 - n > 1

Write down all the possible values of n.

Feurst i.ne."ua.(.:.tj

2n+ S > =
s 20 > =6 s
+2 n> =3 +2
Second """'L““('"tj
4=-an21
o -Aa3-3
x(-\) n&3 x(=\)

m a.nis an integer with -4 < n < -1

Write down all the possible values of n.

b. Solve 7y = 3 > 2y + 22 and show your solution on the number line.

F'S

o -+
-
[hS]
w
N

o) s Sre.a.tcr than -4 but at most -\, son = -3, -2 or -I
b) Subtrack 2.3 From both scdes: 5’3 -3>22

Add 3 to both sides: 5y > 25

Ocvide bj S: Y >s

Show with an open circle at S and an arrow pou\tu\a r:.ak'(:
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a.Solve 5 - 2x > 1

b. Factorise x2 + 5x + 6 (5 marks)

o) Subtract s From both scdes
-2x > -4

+=2 and reverse the '\M.lud.atj segn x & 2 =2 ond reverse the 'me.luo.(.:.t:) segn

OW'\d.'ma bj o ne.ao.twe. number reverses order: for example ¢ 7 2, but -3 < - o.ocke.r deviding

both bd -2, Thes ts wkj the LM.(LW.L:.‘E:’ sign reverses here
b) Find £wo numbers with product ¢ and sum S ‘tk!.:) afe 2 ond 3

x*4Sx+6 = (x+2)(x+3)

a.nis an integer with =5 < n < -1
Write down all the possible values of n.

b. Solve 4(x + 3) > 2x + 17

c. Write down the smallest integer that satisfies your answer to part b. (6 marks)
a) nis at Least -5 and skric‘kLJ Less than =\, s0n = =5, =4, =3, -2

b) Expand: 4x 412 7 2x +17

Subtract 2 From both sides: 2x +12 > 17

Svbtract 12: 2x > 5,0 x > 2.5

¢) The smallest u\te.ae.r Sre.uke.r than 2.5 s 3
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