6.4 Answers
A-Level Pure Mathematics: Year 1
Exponentialsand L ogarithms
6.4.1 Solution to 6.2 Example

logs(X + 5) + logs(X — 4) = 2
logs( (X + 5)(x—4)) = 2
(X +5) (x—4) = 6
x° + X — 20 = 36
X +X—-56=0
(X-7)(x+8)=0

Eitherx = 7or x = -8

However,x = — 8 is an extraneous solution

.. The only valid solution isx = 7
[ 4 marks]

It can be seen that it was on the very first manipulation that the extraneot
solution was generated for,

(X+5) (x—-4)
with x = —8 becomes(-3) x (-12)

and with x = 7 becomes(12) x (3)
Only one of these products has terms that can have their logarithms take

6.4.2 Solutionsto 6.3 Exercise

In these solutions when it is required to take a logarithm of both sides the natural
logarithm,In, has been used simply because on the Casio ClassWiz calculator thi
involves a single button press rather than two or three.

Answer 1
5 = 17
Take thdn of both sides
In5* = In17
xIn5 = In17
In17
X =
In5

1.76 (Three significant figures asked for)

[ 3marks]



Answer 2

(a) 5¢ =8
Take thdn of both sides
In5* = In8
xIn5 = 1n8
In8
X = —
In5
= 129 (Three significant figures asked for)
[ 3marks]
(b) logo(x + 1) — logox = log, 7
Iogz( x+ 1 ) = log, 7
X+1 _
X
X+1=7X
X = % (Which is a valid solution)
[ 3marks]
Answer 3
(a)
5 = 10
Take thdog,oof both sides
IOglo5X = |Oglo 10
xlogeh = 1
1
X =
109105
= 1.43 (Three significant figures asked for)
[ 2marks]
(b)
logs(x —2) = -1
3t=x-2
X=2+ S
3
X = 2.33 (to three significant figures)

[ 2marks]



Answer 4
(a)
F=5

Take thdn of both sides
In3* = In5

xIn3 = In5

In5

n3

= 1.46 (Three significant figures asked for)
[ 3marks]

X =

(b)

|
N

logz(2x + 1) — logx X =
o ( X+ 1 )
02 »

X+ 1
2?2 =

Il
N

2X

Il Il
o B
(O3]

X (Which is a valid solution)

[ 2marks]
Answer 5

(a)
8 =08
Take thdn of both sides
In8" = In0.8

xIn8 = In0.8
In0.8
In8
—-0.107 (Three significant figures asked for)
[ 2marks]

X =

(b)

Il
=

2logsx — logs 7x

[ —

|093X2 — logs 7x =

lo (X—z)
9] 7

3l =

1 (Asx = 0 is clearly not a solution)

X
7
x =21
[ 4 marks]



Answer 6

(a) x2+4x+3_ (X+3)(x+1)
X2+ x X (X + 1)
_ X+ 3
X
[ 2marks]
(b) Iogz(x2+4x+3)—logz(x2+x):4
X2 4+ 4x + 3
oge [£243 ) _ g
92 X2 + X
(Asx = 0 or x = —lare clearly not solutions)
X+ 3
lo ( ) =4
02 ”
24: X+ 3
X
16x = x+ 3
x = 0.2 (Which is a valid solution)
[ 4 marks]

Answer 7
(a) logy64 = 2
x2 = 64
. X =8 (The base must be a positive real number not equal to 1)
[ 2marks]

(b) log, (11 — 6x) = 2loge(x — 1) + 3
logr (11 — 6x) = logy (X — 1)2 + 3
logr (11 — 6x) — log, (X — 1)2 =3

11 - 6x
LT A

3 11-6x
2 ‘( (x—1>2)

8(x2—2x+1)= 11 - 6x
8x% — 16x + 8 = 11 — 6x
8x2 - 10x - 3 = 0
(4 +1)(2x-3)=0
Either x = -0.250r x = 15

Only x = 1.5 is a valid solution
[ 6 marks]



Answer 8
logs(4 — x) — 2logsx = 1

logs (4 — x) — Iogg,x2 =1

4 — X
lo ( ):1
gS X2
1 4 — X
5= (47
X2
2 _
5" +x-4=0
(X -4)(x+1)=0

Either x = % orx =-1

Only x = % Is a valid solution

[ 6 marks]
Answer 9
(a)
5 =7
Take thdn of both sides
In5* = In7
xIn5 = In7
In7
X = ——
In5
=121 (Three significant figures asked for)
[ 2marks]
(b)

5 _12(5)+35=0

2
(5°) —12(5)+35=0
(5°-5)(58°=7)=0
Either 5° = 50r 5 = 7

X=121orx =121
[ 4 marks]



Answer 10

(a) LHS = logzy
= logs (3x°)
= log; 3 + Iogg,x2
= 1+ 2logs x
= RHS O
[ 3marks]
(b) 1+ 2logsXx = logs(28x — 9)
Iog3(3x2) = logz(28x — 9)
3% = 28 - 9
3x° - 28+ 9 = 0
(X-1)(x-9)=0
Either x = % or x =9  (Both valid solutions)
[ 3marks]
Answer 11
(a)
yA
1
<>
[ 2marks]
(b) 7 _a4a(7)+3=0

(7Y —4(7)+3=0
)

(7*-3)(7"-1)=0
Either 7 = 3or 7 = 1
IN7*=In3 orx=20

In3
In7

X = 0.565

[ 6 marks]



Answer 12
(a) 2logz(x = 5) —logz(2x — 13) = 1

logs( X — 5)2 —logs(2x — 13) = 1

2
|OQS(M) =1

(2x — 13)
)
(2x — 13)

6X — 39 = X2 — 10X + 25

3l =

X2 — 16X + 64 = 0 O

[ 5marks]
(b) (x—8)2 =0
0

8  (Which is a valid solution)

X
|
(00]
Il

X
Il

[ 2marks]

Answer 13
(a) LHS

3+ 2log, X

3x1+ Iogzx2

3xlog2 + Iogzx2

log, 2% 4 log, X2

log, 8 + Iogzx2

log, 8x°

log, y Wherey:8x2 O

[ 3marks]
(b)
3+ 2logyx = logy(14x — 3)
I0928x2 = log, (14x — 3)
8x° = 14x — 3
8x° —14x+3 =0
(4 —1)(2x-3) =0
Either x = 0.250r x = 1.5  (Both valid solutions)

soa =025 and g = 15
[ 3marks]



(c)
LHS = log, a

= log, 0.25

= 924

| 1
= 1% 52

= log, 2
= (-2 log, 2
=(-2x1
= -2
= RHS ]
[ 1mark ]
(d)
Let x = log, 3
x = log, 1.5
. 20=15
Take then of both sides

In2* = In15
In15
In2
0.585 (Three significant figures requested)
[ 3marks]

X =



Answer 14

(a)
log,y = -3
273 = y
1 L . :
y = ) (Which is a valid solution)
[ 2marks]
(b)
I0923I2 + log, 16 _ log, X
0Q; X
I09225 + I09224 = (Iogzx)2
9log, 2 = (Iogzx)2
I9x 1= (Iogzx)2
logx = =3
Either x = 22 or x = 273
=8 or :% (Both valid solutions)
[ 5marks]
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