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MATHEMATICAL METHODS 2020

Unit 3
Key Topic Test 5 — Exponential & Logarithmic Functions
Technology Free

Recommended writing time*: 45 minutes
Total number of marks available: 30 marks

SOLUTIONS
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2020 MATHS METHODS KEY TOPIC TEST

Question 1

a. e*—-2=0

e?* =2

2x = log,2

x = %logeZ or log.\2 1 mark
b. 4% =2%5

22x — 2x—5

2x =x—15

x=-5 1 mark

C. 4 —-8x2*=-12

22X —8x2¥+12=0 1 mark

Leta = 2*

a’?—-8a+12=0

(a—6)(a—2)=0 1 mark

a=2,6

2X=2,x=1

2* =6,x = log,6 1 mark
d et+5=6et

ef(et +5) =el(6e™) 1 mark

e’ +5et =6

et +5et—6=0

Letet = a

a’?+5a—-6=0

(a+6)(a—1)=0

a=-61

et = —6,n0 solution 1 mark
et=1,t=0 1 mark

Question 2

a. 2—x>0
x <2
a=2 1 mark
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b. Letx =log.(2—y) 1 mark
eX=2-y
y=2-—¢e"
fr) =gx) =2—e* 1 mark
Domain f~!(x) = range of f(x)
=R 1 mark
C.
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1 mark asymptotes

1 mark (1, 0) and (0, 1)

1 mark (In(2), 0) and (0, In(2))
1 mark shape
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Question 3

a. 2log.(x) —log.(x + 10) = loge(%)

logex? —log.(x + 10) = log, G)

x2 1
o5 () = 00, 2)
x? 1
x+10 2
2x2 =x+ 10
2x2—x—-10=0 1 mark
2x-=5)((x+2)=0
x = —2,; 1 mark
Asx >0
x = ; 1 mark

b. log,(4 —x)—log,(2 —x) =2

log, (:%z) =2 1 mark
22 ===

8—4x=4—x

4 = 3x

x=§ 1 mark

Since x < 2, this solution fits the domain

Question 4
a. f(w) X f(—u) = (e —e W) (e —e%) 1 mark
— eO _ e3u _ e—3u + eO
=2—e3U—eg3u 1 mark

b. f(x) =e?*—e™*

= e¥(e* — e %) 1 mark
1
= ex(ex — eﬂ)
e3%¥-1
= ex( —x ) 1 mark
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c. Letx= loge\/g 1 mark
ex= [X
2
e2x — Y
2
y = 2e%*
h(x) = 2e?* 1 mark

flx) + g(x) = 2e*

gx) =2e** — f(x) 1 mark
g(x) =2e* — (e —e™)

= 2e% —e?X 4 7%

— p2X 4 g=X 1 mark
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