R Solving linear inequalities on a number line

ROBINSON Worked solutions

This topic online

n nis an integer.

-2<n<3

Write down all the possible values of n. (@ marks)
n must be srca.te.r than -2, so -2 d:se(.{. ts not included
A can be Less than or eq ua.l to 3, s0 3 {s tacluded

The u\’ce.ae.rs ore =, 0,1,2,3

-,0,1,2,3

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

Subtract 3 From both stdes: Yx £ 16

Owvide both sides bj Y <Yy

x &%

u Write down the inequality shown by each number line.
a. A closed circle at 3 with the arrow pointing left.

b. An open circle at -2 with the arrow pointing right. (2 marks)
«)

closed circle: 3 tacluded, arrow (.!.ccti smaller
£33
)

open cirele: =2 not tacluded, arrow r&ak‘ki Lmrau‘

x 7 =2

n Describe how to show each inequality on a number line. Say what kind of circle to use at each end and which way
the arrow points.

a.x>4

b.x < -1 (2 marks)

o)
closed circle at 4, arrow raak‘t
o)

open curcle at -1, arrow Le.op't
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nis an integer such thatn > -3 and2n + 1 <5

Write down all the possible values of n.

Solve 2n+ 14 = S:2n & =4,50n& =2
Combine with a > -3
-34& & = 2

The :.nte.ac.rs ore =2, -1,0,\,2

-2,-1,0,\,2

The diagram shows an inequality on a number line.

Write down the inequality shown, using x.

v

1 . 1 1 1 1 ¢
4

The solid circle ot =1 means =1 s included, so x >= =\

The open cirele at 4 means 4 ts not included, so x € «

Toazthu

-4 = x4 Yy

-l &= x & %

x is an integer.

-3<x<2

Write down all the possible values of x.

-2 not tncluded (opbn ci.rcte.)
2 included (closed r.:.rc.(.e.)

-2,-\,0,1,2

Solve 5x - 2 > 3x + 10

Svbtract 3x From both sides: 2x -2 > 10
Add 2 to both sides: 2x > \2

Ocvide both sides b yaix>é

x >6

(2 marks)

(2 marks)

(2 marks)

(3 marks)
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n Solve%x—1<3

Add | £o both sides: 1?" PN

(3 marks)

Multipl ybokh sides by 51 2x < 20
Owvide both sides by2ix <10

x <10

m a.Solve3(x-1)2>6

b. Show your solution on the number line.

(3 marks)
o) Oivide both scdes bj 3

x=1> 2
+ x> 3 +
b) Oraw o solid cirele ot 3, becavse 3 ts tacluded, with an arrow po'mt:.na
riak‘b
EED sovvesr-5210

Describe how to show your answer on a number line.

(3 marks)
3x-5 2\0
= 3x 2 IS e
3 x2S =3
x 25 closed circle at S, arrow raaht
m A number line has an open circle at -1 with the arrow pointing left, and a closed circle at 3 with the arrow pointing
right.
a. Write down the inequalities shown by the number line.
b.ls x = 3 a solution? Is x = -1 a solution? (3 marks)
o)
x&=-lorx 3%
)

closed circle ot 3: included

open cirele ot =I: not tncluded

3 is, =l s not
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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)

o) A solid circle means £he value oo included. x 7 2 does not include 2, so she needs on open

cirele

b) Solve Yx - 3 & 1% 4z < 21, s0 x € 5.5
The arc.mte.st u\'te.ae.r less than S.25 s S

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

b. Write down all the integer values of x that satisfy your answer to part a. (4 marks)
o.) Subtract \ From oll three parts

<2< = 8
Ocvide all Ehree parts bv 2

-2 4 <4 = 4

b) The ‘u\(:e.sers stri.c.t(.j sre.u'(:e.r than =2 and at most Y are -1,0,\, 2,3, 4

m Solve 7 — 2x > 1

Write down the positive integers that satisfy the inequality. 3 marks)
T-2%x 71
=1 -2x 7 =6 =1
%(-2), I,L:.p segn x < 3 %(-2.), [‘L"P stgn

pos:.t'we u\te.be.rs less than 3

I, 2

m x is an integer. x satisfies both 2x = 1 > 5and x + 4 < 11.

Solve each inequality and write down all the possible values of x. Describe the number line for the values that satisfy
both inequalities. (4 marks)

J:Z.x-l7$
+l 2_’_>6 +l
N

F oty &£\

o T.zé'l o
3L &7

open curele at 3, closed circle ot 7, Line between

4, S,6 7
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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.

+ l l l —O— i i i ndg
o 1 2 3 4 5 6 7 8 9 10
(5 marks)
o) ncs Sre.o.'(:e.r thon =4 but ot most =1, son = =3, =2 or =\
b) Svbtract ?.J From both sides: SJ -3>22
Add 3 to both sides: Sy > 25
Ocvide b:) S: Y >SS
Show with an open cirele at S and an arrow P°‘-"t'\"3 ra3k€
B - sones 2z
b. Factorise x° + 5x + 6 (5 marks)
o) Svbktract S From both scdes
-2x > -4
+=2 and reverse the '\M.cLuo.(.:.tJ seqn x & 2 +=2 and reverse the iM."uo.(.:.tJ seqn

¢ < : > -3 < - <
Oxvulu\b bd o Ae.smt ve number reverses order For example 6 > 2, but -3 \ o.oc,(:e.r d v:.&ms

both bj 2. Thes s wln:) the anzluaLakD siqn Feverses here
b) Find twe numbers with product 6 and sum §: 'l:he.:) ore 2 and d

x*+Sx 46 = (x+2)x+3)

m 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.

a) ncs at Least =5 and str&ct(.:j Less than -1, so n = -§, -4, -3, -2
b) Expo.ml! Hx 412 > 2x +\7

Subtract 2x From both sides: 226 +1\2 >\7

Subtrack 12: 22 > 5,50 x> 2.5

¢) The smallest ‘mtcsu 3rca.to.r thon 2.5 s 3
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(6 marks)
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