3.2 Answers
A-Level Pure Mathematics: Year 1
Exponentialsand L ogarithms
3.2.1 Solutions (3.1 Exercise)

Answer 1
(i) 3 (i) -3
(iii) 0.5 (iv) O
(v) 6 (vi) —%
[ 6 marks]
Answer 2
. 1 .
(= (i) 4
(i) 1 (iv) %
(v) 36 (vi) 100
[ 6 marks]
Answer 3
(1) 3 (i) -4
3 .
(i) > (iv) 1
(v) 0 (vi) %
[ 6 marks]
Answer 4
(i) 2 (i) 49
(iii) 9 (iv) 10
(v) 125 (vi) 3
[ 6 marks]
Answer 5
(i) 32 (i) %
. 1
(i) 32 (iv) >7
1 . 1
(v) 16 (vi) 100

[ 6 marks]



Answer 6

(i)

3logy 8 — 2log, 4 = logy 32

METHOD 1: LHS

3logy8 — 2log, 4
Iogx83 — IogX42
g )
42
29 )
24

| ogx 2°

Iogx(

Iogx(

logy 32

RHS O

METHOD 2: LHS

(1) 3log, 8 — 2log, 4
s 2

X

Answer 7

3logy8 — 2log, 4
3IogX23 - 2IogX22
9logy 2 — 4logy 2

= 5logy 2
= Iogxz5
= logy 32
= RHS O
[ 3marks]
log, 32  using the part (i) result
32
5
[ 2marks]

2log; 2 + 3log; 5 = log; 500

LHS

2log;2 + 3log; 5
log, 22 4 log, 53
log; (4 x 125)
log; 500

RHS
[ 4 marks]



Answer 8
Substitute a = 8b into log,a + 2log, b = 4

. log, (8b) + 2log, b = 4
log, 8 + logo b + 2log, b = 4

3+ 3log,b = 4
1
logob = 3
a1
& 23 =D
Thatis,b = ¥2 anda = 8¥2

[ 6 marks]
Answer 9

(a)  Whilstitis true thattog A + logB = log(AB),
it does not follow tha? log A + logB = 2log(AB) which is the
incorrect deduction made by the student in the first step in their solution.
Whilst it is true thatlogab = ¢ & a° = bthe student has become
muddled and claimed incorrectly thiadg,b = ¢ < ¢ = b inthe
last step in their solution.
(b) 2log, x — log,Vx = 3
log, X* — logzv/X = 3

2
Iogz(x—l) =3
X2
3
log, x2 = 3
3
— =3
> 0Q> X
log, X = 2
X = 22 =4
[ 3marks]
Answer 10
(i) 0.5
[ 1mark ]
(i) 3l0ga2 + loga 13 = Ioga23+ loga 13
= loga(8 x 13
= log, 104

[ 3marks]



Answer 11

f(x):x3+ax2—ax+48

(a) (i)
f(—6) = 0
(—6°+a(-6°—a(-6)+48=0
—-216+ 36a+ 6a+ 48 =0

42a = 168
a=14 O
[ 2marks]
(i)
7 X2 — 22X + 8
x+6|x3+4x2— 4x + 48
x3 + 6x2
- 2x2 —  4x
- 2x2 — 1X
8x + 48
8x + 48
0 « As expected!
o+ 4x2 —ax + 48 = (x+6)(xX* - 2x + 8)
[ 2marks]

(b)
2logp (X + 2) + logo X — log, (X — 6) = 3

log, (X + 2)2+ logpx — log, (X — 6) = 3

(x+2)2x 3
'092( (x - 6) )‘3
(x+2)2x:23
X—6

x(x+2)2:8(x—6)

x3+4x2+4x—8x+48=0

o+ 4x% — 4x + 48 = 0 0
[ 4 marks]



(c) From parts (a) and (b),
2log (X + 2) + logo X — log, (X — 6) = 3
S X +4x% —4x+48=0
o (x+6)(x¥-2x+8) =0
As the discriminant 06 — 2x + 8 is negative.
(-2 -4x1x8=-28..
... the only possible root is = — 6 but this is immediately rejected
because the logarithms of negative numbers do not exist.

Thatis,2log(x + 2) + logo X — log, (X — 6) = 3 has no real roots.

O
[ 2marks]
Answer 12
5logsx — 210g;3x + 10g3 72 = 3logs 2X
(i) LHS = 5logzsx — 2logs 3x + logs 72
= logs x> — logs(3%)? + logs( 9 x 8)
B x° x 9 x 8
= logs 22
= Iogg(8x3)
= logs (2x)°
= 3'0932X
= RHS o
[ 4 marks]
(i) From part (i),
5log, X — 2log, 3x + log, 72 = 310g, 2X
= 3(log, 2 + log, x)
=3(1+logx)
[ 2marks]
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