Mathematics
Paper Class — Exponentials and Logarithms - Answers

1.
Question Answer Marks
() When 7= 0, M = 300 Bl
300 =150 M1
E—CI-D:r _ U. 5
—0.05f=n0.5
=139 (munutes) Al
[3]
(ii) M, = 400 B1
320 = 400e'% M1
F=0.1ln0.8
M, =400 Al
M. - M1
Substance 1- —+ =-15¢"""
dt
du,
Substance 2: —= =-8.93¢""
dt Alft
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Question Answer Marks

ea.mm =1.681

0.0277t=0.519 M1
tume = 18.75 nunutes Al
2.
Question Answer Marks
(i) (a=)75 Bl
(1]
(ii) 25 1s the value that T approaches after a long time
So therefore it 1s the ambient temperature Bl
[1]
(i) _ake ™ Bl
—ak=-15 A1
1
k=— Alft
3
[3]
. 1, 2
(iv) 45=254752 5 =752 5 =20 M1
1 4
(eg) ——t=In| — [=F=.. M1
5 15
After 6.6 mins Al
(3]
(v) Decrease the value of a Bl
[1]
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| Question Answer Marks
(i) A=500 B1
k=1.044 B1
(2]
(ii) 500 x 1.044" M1
= 769.1 which 1s not close to 650 so not Al
consistent [2]
(iii) exponential growth oe B1
(1]
(iv) r=0,N=500 Bl
=10, N=650.37 = 650 Bl
model predicts number of frut flies tends to 750 Bl
n the long run
[3]
(v) (4) | Oscillations B1
[1]
(B) | cosine or sine oe B1
[1]
4,
Question Answer Marks
(i) logyg; 7 =logpg, a + ktlogy, 2 M1
Thus 1s of form y =mx+c [with log,,n asyand?as E1
x]
(2]
(ii) Reasonable line of best fit drawn (by eye) B1

Suitable method leading to a value eg use of intercept
leading to 0.9 < loga < 1.2 M1
So74<a <1585

Suitable method leading to & value eg
klog,, 2= gradient ~ 0.33

kmrange 0<k<125andamrange 7.4 < a < 15.85 Al

[4]

(iii) 500000 =10x 2+ M1
1.1rlog 2 =1og 50000

r=142 Al

t=141s 1/3/18 M1

Al

So 1/4/18 [4]
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(iv) Suitable reason El
e g The data are only for a short time scale and cannot
extrapolate
e g There will not be enough people for the growth to
continue

[1]
3.
uestion Answer Marks
1 y=kx" B1
u Iny=In(k") M1
Iny=Ink+In(x")=Ink+nlnx El
[2]
1i1 Inx Iny
Mercury -1.179 9.575 Bl
Tupiter 1.599 4022 Bl
[2]
v EITHER
9.575-4.022 M1
b=—— _— =-1999 (-2.00to 3s
~1.179-1.599 ( D Al
a=7218 Al
[3]
OR
9.575=a-1.179h M1
4.022=a+1.599b
Giving a=7.218 Al
b=-1.999 (-2.00 to 3sf) Al
[3]
v y=1363x"2%
B1
Bl
[2]
Ay B1
Bl
- < — = [2]
Vil Earth x=1, y=1363x1" =1360 W m™ (3sf) Bl
1]
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Question Scheme Marks
(@) For a correct equationinporg p= 10*% or g= 10%% M1
For p=awrt 63100 or g =awrt1.122 Al
For correct equations inp andg  p=10*%and ¢ = 100 dM1
For p=awrt 63100 and g=awrt1.122 Al
4
(b) (1) The value of the pamnting on 1st January 1980 B1
(11) The proportional increase in value each year Bl
(2
(c) Uses 77 =63100x1.122* or logV =0.05x30+4.8leading to V= M1
=awrt (£) 2000000 Al
(2)
7.
Question Answer Marks
i |4 T Bl
|llll
.llll.
;
7 [1]
(i) B|(0.1) Bl
[1]
i
® (£(x) =)log; x B1
[1]
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Question Answer Marks
(i) Cc=2 B1
A=62
B=10 -
B1
[3]
(ii) substitution of 0.75 m p = 62 — 10( £ — 2)* M1
46 Al
2]
(iii) their 62— 10(t—2)" =0 M1
[t=1]4 hours 29 minutes or 4 hours 30 minutes Al
[2]
(iv) substitution of r=1, 3 and 5 A1
awrt 59.4 = 59
awrt 83.8 = 84
awrt 88.8 = 89 Al
[2]
() p — 90 as t — large or when r=12 B1
p=289.99539 __rounded to 2 or more sf
comparison with value of p for r =5 eg model
predicts p=289 for =5 and p =90 for Bl
t =12 so not good advice
[2]
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Question Scheme Marks
(a) _ o 4 11
(1) Method to find p Eg. Divides 32000 = Ap~ by 50000 = 4p
750000 ,[50000 _ Ml
P =32000 ~ F7\32000 "
p=1.0658 Al
(11) Substitutes their p =1.0658 into erther equation and finds 4
32000 50000 M1
A= g o A=
1.0658 1.0658
A=24795 — 24805=24 800 % Al*
4
(b) A/ (£)24800 is the value of the car on 1st January 2001 B1
p /1.0658 1s the factor by which the value rises each year. B1
Accept that the value rises by 6.6 % a year (it on their p)
)
© Attempts 100000 ='24800'<'1.0658"
100000
'1.0658" = M1
24800
( 100000
f=l°31.oaﬁstm dMm1
f=2180r21.9 Al
cs0 2022 Al
4
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10.

Q Marking Instructions AO Marks Typical Solution
(a) | Reads graph and uses 10°% or AO3 4 M1 log,gP = 2.18
10°¢" to get either Por 77 P=151
Correctly obtains Pand 7 AO1.1b Al log¥=-015
AWRT 150 and AWRT 0.71 ¥V=0.708
(b) |Calculates value of gradient to find d AO3 4 M1 l0geP = loggc + dlogqyV
ICondone use of log d = gradient
IOr uses a value of ¢ plus a P/V pair
to find d
Obtains correct value for d AO1.1b Al Gradient=d =-14
AWRT -14
Not necessarily a decimal
Calculates value of intercept to find AO3 4 M1
logio €
Or uses a value of d plus a P/V pair Intercept =logig ¢
to find ¢
Calculates correct value for ¢ AO1.1b Al
AWRT 93 c=933
(¢) | Uses theirvaluesofcanddinthe | AO1.1a M1 P=933x2*
formula P = ¢V
Obtains P value, including units AO3.2a Al = 35.4 kalopascals

AWFW 30 to 40
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