11.3 Answers
A-Level Pure Mathematics: Year 1
Exponentialsand L ogarithms

Answer 1
=5
Take the natural log of both sides
In7" = In5
xIn7 = In5
In5
X = ——
In7
= 0.827
[ 2marks]
Answer 2
5x 5 52x+1 — 10
53x+1 — 10
Take the natural log of both sides
Ins>*1 = In10
(3 +1)In5 =1n10
34 1 = In10
In5
X = 1.4307- 1
0.4307
X =
3
= 0.144
[ 3marks]
Answer 3
logs(2x + 3) — logsx = 10gs 8
2X
|095( +3 ) = logs 8
2X
+ 3 _ 3
X
2X + 3 = 8X
6x = 3
1
X = —
2

[ 3marks]



Answer 4

2log;(x — 6) — log;x = log; 3
log; (x — 6)2 — log;x = log; 3
_ A
Iom(ﬁ) = log; 3
X
_ a2
(x-6) _,
X

X2 — 12 + 36 = 3x
x° — 15¢ + 36 = 0
(x-3)(x-12) =0
Eitherx = 3 or x = 12
Rejectx = 3 as it givesrise tdog;(3 — 6) which is not a valid entity.

~. The only solution isx = 12
[ 5marks]

Answer 5
22x+1_2x: 15
2% w2t —2*_15=0
2(2X)2—(2X)— 15=0
Letw = 2%
2w —w-15= 0
(2w + 5)(w-3) =0

Either w = —g which has no solutions
orw =3
2* =3
In2* = In3
xIn2 =1n3
, - In3
In2
= 1.585

[ 5marks]



Answer 6
(a) The rightmost graph is a straight line and so has an equation of the form,

y=nmx+c
They-axis intercept is given ag,=—1.77 and so,
y = mx - 177
logiod = mlog,V — 1.77
logiod = loge V™ — 1.77
logi,o V™ — loged = 1.77

m
|Oglo( V—) = 177

d
Vm
10877 = VO
d
Vm
d=J57
. d = 0017vV™
which is of the formd = kV" with k ~ 0.017 0
[ 3marks]
(b) From the leftmost graph it is known thdt= 20 whenV = 30
.. 20 = 0017 x 30"
(A) = 30"
0.017
Take the natural log of both sides
20
{gie) -
" G017 ) = "3
nln30 = In(1176471)
o _ In1176471
B In30
= 2.08
. d = 0017 x V208
[ 3marks]
(c)
d = 0.017 x 60°%8
= 84.92metres is the stopping distance.
Reaction Distance = speed x time = % x 0.8 = 1333 metres

As 8492 + 1333 = 9825 < 100 Sean is able to stop in time.
[ 3marks]



Answer 7

(a)

(b)

(c)

(d)

m__Ay__37—52 _ 3
 AX  20-0 40
3
= NMX + C = —-——X+52
y = YT "0
3 3
|Og4P——4—ot+5.2 —4—0——0.075)
[ 2marks]
Whent=0,
logsP = 52
52 - p
P = 1350 (3significant figures asked for)
[ 1 mark ]
3
logyP = ——1t + 52
% 40
p — 4 0075t+52
P = 452 5 40075t
t
P = 1350 x (47207)
P = 1350 x 0.901
.. a=1350andb = 0.901
[ 2marks]

1350 x 0.901*°

-
I

59 people
[ 1mark ]



Answer 8

(i)
logs(3b + 1) —logz(a—-2) = -1
3Bb+1
ol 222) -
003 —
1 b+ 1
3=
a—-2
1= 22
3
b - a-2 3
3 3
a—->5
3b =
3
b - a->5
9
[ 3marks]
(ii)
22X+5_7(2X):0
22X %22 _7(2) =0
2
(2% -7(2 =0
(2)(32x2°-7) =
Either 2° = 0 which has no solutions
7
or 2= —
' 32
In2X:In(i)
32
xIn2:In(l)
32
4
L In(=7)
In2
= -219
[ 4 marks]
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