10.3 Answers
Additional Mathematics

A-Level Pure Mathematics: Year 1
Topicsin Algebra

Answer 1
(a) 4 - 5> 15-x

5X > 20

X > 4
[ 2marks]

(b) X(x—=4)> 12

X2 —4x—12 > 0
Finding the critical values...
(X+2)(x-6)=20
X=-20rx=26

From the graph, the solution to the inequatityx — 4) > 12

iSX< —-20rx>~6
[ 4 marks]

Answer 2

X — Ox x(x2 — 32)
X(X—=3)(x+ 3)

[ 3marks]



Answer 3

(a) 44 -3 >7-X
5x > 10
X > 2
[ 2marks]
(b) 2x% —B5x — 12 < 0

Finding the critical values...
(2X+3)(x—-4)=0

From the graph, the solution to the inequaﬁbf -5 -12< 0
, 3
IS —— < x< 4
> <
[ 4marks]

(c) 2<x<4
[ 1mark ]



Answer 4

(a) 3(x—2) < 8-2x
X-6< 8-2x

5 < 14

14

X < —

5
(b) Finding the critical values...

(2Xx-7)(1+x) =0

x:—lorx:l
2

[ 2marks]

From the graph, the solution to the inequali@x — 7)(1 + x) < O

. 7
S-1< X< —
2

(c) -1 < X< —

[ 4 marks]

[ 1mark ]



Answer 5
(a) X + 6x + 11

[x2+ 6x] + 11
[(x+3%-9]+11

:(x+3)2+2

Thatis,p = 3 andq = 2
[ 2marks]

(b)  From part (a) the parabola has a minimum turning poift-at 2)

Anticipating part (c), notice that the discriminant is negative, confirming
there are not any-axis crossing points.

The only axis crossing point {s0, 11)
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[ 2marks]

b2—4ac

(c) D

62— 4x1x11
- _8

[ 2marks]



Answer 6

2q X + gx—-1=0
(a) For this to have no real roots, the discriminant must be negative.

D<O
q2—4><2q><(—1)<0
q2+8q<0
[ 2marks]
(b) Finding the critical values...
q2+8q:0
q(qg+8)=0
Eitherq = Oorq = -8
Lety:q2+8q.
From the graph, the solution to the inequaﬂﬁy+ 8g <0
is-8<0g<0
[ 3marks]
Answer 7
f(x):x2+(k+3)x+k
(a) D=(k+3°%-4x1xk
= k% + 6k + 9 — 4k
=K+ 2k+9
[ 2marks]
(b) D=(k+1?+8 .~ a=1andb=28
[ 2marks]

(c) Obviously (k + 1)2 > 0 as any real number when squared is hon-negat
Even when( k + 1)2 has its least value of zero, 8 is added on.

so(k+ 1)2 + 8 > 0 That is, the discriminant is always positive.

Thus f (x) always has two distinct real roots [
[ 2marks]



Answer 8
Kx* + 4x + (5— k) = 0
(a) To have 2 different real solutions the discriminant must be positive.
D>0
4 &(5-k)>0
16 — 20k + 4k* > 0
41% - 20k + 16 > O
divide through by 4

KX —5k+4>0 O

[ 3marks]
(b) Finding the critical values...

(k—1)(k-4)=0
Eitherk = 1 ork = 4
Lety:k2—5k+4

From the graph, the solution to the inequatﬁy— 5k +4 >0

isk<lork >4
[ 4marks]



Answer 9
Starting with the equations,

y=Xx-2

Ve

10

(x—2)2+x2= 10

x2—4x+4+x2: 10
2x° —4x -6 = 0
divide through by 2
¥ —2x-3=0
(x+1)(x=-3)=0

Eitherx = —1or x = 3

Usingy = x — 2 then gives the solutions as,

(-1,-3) or (3 1)
[ 7marks]



Answer 10

X2 + kx + 8 = k
x2+kx+(8—k) =0
(a) To have no real solutions the discriminant must be negative.
D<O
k2—4><1><(8—k) <0

K2+ 4k — 32 < 0 0

[ 3marks]
(b) Finding the critical values...

(k+8)(k-4)=0
Eitherk = -8 ork = 4
Lety = k® + 4k — 32

From the graph, the solution to the inequdtﬁy+ 4 -32<0

is-8< k<4
[ 4 marks]



Answer 11
25 — 3 - (k+1) =0
To have no real roots the discriminant must be negative.
D<O

-3°-4x2x[-(k+1)] <0

9+8+8<0
8k + 17 < 0
k < _ﬂ
8
[ 3marks]
(b) Finding the critical values...
(k+8)(k-4)=0
Eitherk = -8 ork = 4
Lety = k® + 4k — 32
From the graph, the solution to the inequdtﬁy+ 4 -32< 0
is-8< k<4
[ 4 marks]
Answer 12
(a) x2+4kx+(3+11k)=[x2+4kx]+(3+11k)

= [ (x+2k)2—4k2] + (3 + 11k)
= (x+ 2k)? + (3 + 11k — 4K?)

. p=2kandqg = 3+ 11k — 4K?
[ 3marks]



(b) To have no real roots the discriminant must be negative.
D<O
(4 —4x1x(3+11k) <0
16k% — 44k — 12 < 0
divide through by 4
413 -1k -3 <0
Finding the critical values....
(4k + 1)(k — 3)

0

Either k = —% ork =3

Lety = 4k> — 11k — 3

From the graph, the solution to the inequazlil«f -1k -3<0
is _1 <k<3
4
[ 4marks]
(c) Withk=1 f(x) = + 4+ 14 = (x + 2)° + 10
Now lety = f (x)

Notice the minimum af— 2, 10) any they-axis intercept af 0, 14)
[ 3marks]
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