TSSM

Creating VCE Success

MATHEMATICAL METHODS 2020

Unit 3
Key Topic Test 6 — Exponential & Logarithmic Functions
Technology Active

Recommended writing time*: 45 minutes
Total number of marks available: 30 marks
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2020 MATHEMATICAL METHODS KEY TOPIC TEST

Section A: Multiple Choice
Question 1

Answer: B

(3,00) N (—o, 10)
(3, 10)

Question 2

Answer: C

Asx - oo, f(x)—>1
Question 3

Answer: B

81™ x 9™

— 34m X 32n
— 34m+2n

Question 4

Answer: A

2log, (x?) = log,9 + 4

logyx* = log,9 + log,b*

logpyx* = log,9b*

x* = 9p*

x =+/3b (Assume b must be positive.)

Question 5

Answer: D

Domain f(x) (—o,2)
fflx)=2—-e7"*
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Question 6
Answer: C

102 =mx -5

105 = mx
_ 105

m
_ 105

2 —_—

m
__ 105

T2
Question 7

Answer: B

CAS solve
Question 8

Answer: D

2log,m + log,n — log,(m — n)
= log,m? + log,n — log,(m — n)
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Section B: Extended Response
Question 1
a. T(0)=22°C 1 mark

b. 10 =22 x 107%01¢

t = 34 hours 15 minutes 1 mark
C.
T(1)
25+
.(0,22)
20+
15+
(34.2423,10)
104 (48,7.2849))
S__
2 4 6 8 10 12 14 16 18 20 22 24 26 2;3 30 32 34 36 38 40 42 44 46 48
1 mark endpoints
1 mark shape
11 4
d. T(20) = = X 10s 1 mark

11 4
T;(20) = = X 105 also
4
T, (¢) = a x 105TF(¢=29)
4
T,(20) = a x 105
11

a=— 1 mark
5

e. T,(24)=1 1 mark

k = —0.2856 1 mark
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Question 2
a. 1000 = A(1—e7%) (1)
120000 = A(1—e2%)  (2) 1 mark
(2) _1-e72k
o 120 = —= 1 mark
120 — 120e % =1 — e~2k
119 —120e * +e2k =0 1 mark
b. 119 —-120e ¥ +e 2k =0
Leta=e7 ¥ 1 mark
119 —120a+a%* =0
a=1,119 1 mark
e ® =1,k =0,disregard as k > 0
e k=119
k = —log,(119) 1 mark
c. 1000 = A(1 — e'09:(119)
1000 = A(1 — 119)
500
A=—— 1 mark
59
d. 2000000 = — 222 (1 — eloge119%t)
t = 2.5887 hours 1 mark
Question 3
a. €(0) =20
S(0) =225 =23 1 mark
b. C(1.5) = 40
S(1.5) = 27 1 mark
c. 20 x 10%2t =22.5 x 10905
10015t = z 1 mark
0.15t = log,(9) 1 mark
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t= 23—0log10(§) 1 mark
d. d(t) =|C(t) —S(t)] 1 mark

d(0) =2.5

d(2) = 21.91 ...

d(t) is greatest after 2 years 1 mark

© TSSM 2020 Page 6 of 6



