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2023 SPECIALIST MATHEMATICS KEY TOPIC TEST

SECTION A: Multiple-choice questions (1 mark each)

Question 1
Answer: C

Explanation:
g(x) = 3x?

y, =1+ 3h+hx3(1+h)?
3421=1+3h+hx3(1+h)?>h=03

Question 2
Answer: D

Explanation:

Question 3
Answer: E

Explanation:

e de
prl k(120 -6) -» f120—9
—In|120 — 0| =kt + ¢
In|120 — 0| = -kt — ¢

120— 0 = e %€ 5 9 =120 — ae ¥, aeR

= [ kdt

Question 4
Answer: A

Explanation:

[ydy = [ cosec?(x) dx (separation of variables)
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2023 SPECIALIST MATHEMATICS KEY TOPIC TEST

Question 5
Answer: B

Explanation:
Y
Xo =7, Yo =2

11 =240, y;=2+01xcos(5)=2+01x3 =205

Wl w

Question 6
Answer: D

Explanation:
Check a few points for slopes or sketch on CAS

Question 7
Answer: E

Explanation:
B L 5 [50hdh=—[dt
dt 50h

25h%? = —t+c¢

2 _ ¢t
h* = 25+k

Question 8
Answer: C

Explanation:
dQ _ 18-6t-3
at ~—  3—t

15-6t
3-t

- Q=[=dt
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SECTION B:

Question 1
dy _ x+1

dx 2y
dy _ 0.5+1

dx -2

a.

= —0.75
2 marks

b. [2ydy = [(x + 1dx

2 X

2
yr=Stx+c

3 marks

2 marks

Question 2

dx _ e*

a. =
dt 1+81t2

[e*dx = [ —%

1+(9t)2
e*=2tan"!(<|+¢
9 5
X = %tan"l(%) +c
=0, x=0-c=1
X = %tan"l(‘)t) +1
x =1In |%tan"1(9t) + 1|

e
t
e

4 marks
b. x(10) =In |%tan‘1(90) + 1|

x(10) = 0.1598m
x(10) =16 cm
2 marks
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C.
X
Horizontal Asymptote
0.2 y =0.1609
""""""""""" 0 T Ty
0.1
0.05
— T T e T A S e B B IR SR I
-0.2 0.2 0.4 0.6 0.8 1
-0.05F | y Intercept
(0,0)
3 marks
Question 3

a. V=§((h+6)§—16)

av _ m (5 2 i 2
_dh = E(E (h + 6)3) = E(h2+ 6)3
dh dh av 3 -z

@~ av X a = R+ ) Ix=2h

dh_ 6 _1n
dt n(h+6)§
4 marks
2
b. =0
dt
h =18
Max rate of decrease = _s_Vn =|h =18
T (h+6)3
Max rate of decrease = 0.97
3 marks

END OF KEY TOPIC TEST SOLUTIONS
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