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2023 SPECIALIST MATHEMATICS KEY TOPIC TEST

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

Question 1
Answer: D

Explanation:
area =41 +3(=3)) x4y () +50) b+ 10+ () <3
Area = i(\/§+ 2V2 + 2)

Question 2
Answer: A

Explanation:

For concave up — f"(x) > 0 (sketch on CAS)

Question 3
Answer: B

Explanation:

BEY o =30+ 6)) +3(E) + ) +3(0) + €)) - oows

Question 4
Answer: E

Explanation:

3T
—2 [amsin(2x) dx = 2 J.* sin(2x) dx
4
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2023 SPECIALIST MATHEMATICS KEY TOPIC TEST

Question 5
Answer: A

Explanation:
V, =1 [2cos®(x) dx = i—z

1 _ 5
V, =m [, cos 1(3fy) dy=£

Question 6
Answer: B

Explanation:

x = sin?(t) and y = cos?(t)

% = 2sin(t) cos(t) and % = —2 cos(t) sin(t)

Length of the curve = [2/2sin?(2t) dt

Question 7
Answer: D

Explanation:

1 2\ 2
A=om [ 2xs |1+ (3x73) dx = 16331

Question 8
Answer: E

Explanation:

1 2\ 2
A=2n [T x5 (14 (5x73) dx = 384.05
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2023 SPECIALIST MATHEMATICS KEY TOPIC TEST

SECTION B:
Question 1

a ‘;—‘; — 0.048e04t
V=0.12¢e%t 4+ ¢

t=0,V=0-V=0.12¢% -0.12

b. 0.12e% =V +0.12
0.4t — V+0.12

0.12

0.4t = In (w)
0.12

t = iln (V+0.12)
0.4 0.12

t = Eln (100V+12)
2 12

f = Eln (25V+3)
2 3

c. V=0.12¢%4x7n(6) _ 12
V =0.12em©*° _0.12
V=012 x 628 —0.12
Max volume = 18 L

2 1)?
d. Volume =2m [ Vx |1+ (ﬁ) dx
Volume = 2n ff\/} 1+ ﬁdx
Volume = 2m ffx/?% dx

Volume = nf12\/4x + 1dx
_n 22

Volume = - [(4x + 1)2] 1
_r —_

Volume = - (27 5\/§)
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Question 2

a. x(t) =3cos(2t) and y(t) = 3sin(2t)

dx _ _ . d_y _
== 6 sin(2t), = 6 cos(2t)

Length = [¥,/36sin?(2t) + 36 cos?(2t) dt = [F6dt = e

2

c. Area = f23\/§\/(9 —y2)dy

Area = 0.12 sq units

d. Volume = nf01(9 —x?) dx

3
Volume =m [9x — x?] (1) = 2%” cubic units

e Area=2nfolv9—x2J1+(— dx

=)

Area = 21 f01\/9 — x2 /9_9x2 dx

Area = 2m fol 3dx
Area = 61

END OF KEY TOPIC TEST SOLUTIONS
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