8.3 Answers
Additional Mathematics
A-Level Pure Mathematics : Year 1
Topics in Algebra
8.3.1 Solutions to 8.1 “Together” Examples

(1) 5K +2<9 (i) 7-3> 13
5x < 7 -3 >6
x<l X< -2
5
[1, 2 marks ]
: 4 5
ii - 2<4+3<9 v — < —=
(iii) (V) — <3
_5<4<6 x,3
4 5
5 6 36
- — < X< — X > —
4 4 5
[2,2 marks ]

(v) x> - 2x-15< 0
Finding the critical values
(X-5)x+3)=0

X

From the graph, the solution to the inequabk?y— 2x-15< 0

is —3<Xx<5

EXTRA :
Had the inequality beew’ — 2x — 15 > O the solutions, from the

same graph, would have begn< —3 or x > 5
[ 3 marks ]



8.3.2 Solutions to 8.2 Exercise

Answer 1

(1) X -3 > 25
7x > 28
X >4

(i) 3 -5 > 19 - 5
8x > 24

X > 3

(v) 17+ 7(x —6) > 45
17+ 7x — 42 > 45

x > 70

x> 10

(vii) -3 <5-4x<25

-8< -4x < 20

-2<-Xx<5
2>x2-5

-5<x< 2

(i) 13-4x < 11

-4 < -2
x > 05
[1, 2 marks ]

(iv) 3(2x+3)-4(x-2)< 11

6Bx +9 -4 +8 < 11
2X < —6

X < -3
[ 2, 2 marks ]

(vi) 13<5x+3<21
10 < 5x < 18

2<x<E
5

[ 2, 2 marks ]

10
Vili —_— < —
( ) X 12
X 12
> [
10 5
X > 24

[2, 2 marks ]



Answer 2
(1) X2+ 9x+20< 0

Finding the critical values
(X+5)(x-4)=0

X=-50rx=-4

From the graph, the solution to the inequab’fy+ 9% +20< 0
is-5<x< -4

[ 3 marks ]

(i) x2+3-18<0
Finding the critical values
(X+6)(x-3)=0

From the graph, the solution to the inequab'n?y+ X-18<0
is—-6 < x<3
[ 3 marks ]



(i) x+1x+12>0
Finding the critical values
(x+12)(x+1) =20

X=-120rx = -1

From the graph, the solution to the inequatﬁy+ 1X+12>0

IS X < —-120rx > -1
[ 3 marks ]
(iv) X —11x+24> 0

Finding the critical values
(x-3)(x-8)=0

From the graph, the solution to the inequalﬁy— 1Ix+24 > 0

iSX< 30rx>8
[ 3 marks ]



Answer 3

(i) x> +6x+k=0 (i) kx+4x+2=0
D>0 D>0
36-4x1xk>0 16 -4xkx2>0
-4k > - 36 -8 > -16
k <9 k <2
[4, 4 marks ]
(i) X -2x+k=0 (iv) kxX*-6x+3=0
D>20 D>0
4-4x1xk>0 36-4xkx3>0
- 4k > -4 - 12k > - 36
k<1 k <3
[4, 4 marks ]
Answer 4
(i) kx? = 2x+ k = 0

Two distinct real roots implies th&@ > 0
s4-4xkxk>0
4- 4K >0
4% -4 <0
divide through by 4
KK-1<0
(k-—1)(k+1) <0 O

[ 4 marks ]
(i) Lety = (k — 1)(k + 1) in which case, foly < 0, the

critical values arek = —1 or k = 1and the graph is,

From the graph, the solution to the inequality — 1)(k + 1) < 0
s-1< k<1

[ 4 marks ]



Answer 5
(i) 2x% — 28« + 87 = 2[ x® - 14x] + 87
2[ (x - 7)? - 49] + 87

2(x - 7)> - 98 + 87

- 2(x-T7)Y-11
.a=2,b=-7andc = -11

[ 3 marks ]
2x2 - 28 + 87 = 0
2(x — 7)2 — 11 =0 from part (i)
2(x - 7Y% = 11
2 11
— 7)Y = ——
(X—=17) >
square root both sides
X—7== 11
V2
V1T V2
=7= X
V2 T V2
=7% %\/22
: 1
Thatis,c = 7andd = 5
[ 3 marks ]

This document is a part ofMathematics Community Outreach Projectinitiated by Shrewsbury Schoo
It may be freely duplicated and distributed, unaltered, for non-profit educational use
In October 2020, Shrewsbury School was votedépendent School of the Year 2020
© 2025 Number Wonder
Teachers may obtain detailed worked solutions to the exercises by email from MHHShrewsbury@Gmail.com



