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2023 SPECIALIST MATHEMATICS KEY TOPIC TEST

Section A: Multiple-choice questions

Question 1
Answer: D

Explanation:

1 -0.812186807464

Question 2
Answer: B

Explanation:

3 1

5
Letx —1 =u—>3—z= 1—>f03x2\/x—1dx=f_zl(u+1)2\/ﬂdu=f_21(u5+2u5+u5)du

Question 3
Answer: E

Explanation:
[ x sin(x) dx by parts

dv .
Letu = x, e sin(x)

du
= 1, v = —cos(x)

[ xsin(x) dx = —x cos(x) — [ —cos(x) x 1 dx

[ x sin(x) dx = —x cos(x) + [ cos(x) dx
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Question 4
Answer: C

Explanation:

g ey ¢
I o 1 = k2 Sy @ = InCan()lz

= In|tan(k)| — In |tan (%)| = In|tan(k)|

tan(k) = Z

Question 5
Answer: A

Explanation:

fab cos(2x) sin(2x) dx = %f; sin(4x) dx = %f; sin(4u) du

Question 6
Answer: B

Explanation:

expand

Question 7
Answer: E

Explanation:

Let f(x) = u, Z—Z =f'(x) > [ f'(x) cos(f(x)) dx = [ cos(u) du = sin(f (x)) + ¢
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2023 SPECIALIST MATHEMATICS KEY TOPIC TEST

Section B: Short-answer questions

Question 1
a. Letx =tan(9) - Z—z = sec?(8)

fl—xz =dx = F—tanz(e) =sec?(6) d6

O (14x2)2 (1+tan2(6))2
_ 2 tan?(9)

o f04 sec3(0)
= foz sin?(6) cos(60) d6

[wﬁ

( i —sin3(0))
( )

I<|

4 marks

-—JLde:[gx(]+ﬁ ]0 ;é(Jgéggdx
=3(@) S

=l(i)3 — 1% du (1422 =)

———[2\/_+\/_ 2-2]

———(3\/_ 4)

_£_£+_
12

_-5V2
12 3

4 marks
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Question 2

_ x?-5x+5 _ x?-5x+8-3 _ 3
a. f(x) 52 T2 -t 2
x“—5x+8 x“—5x+8 x“—5x+8

2 marks

b. [f@)dx=[(1-——)dx
=f<1 - 532 7) dx
(x=3)"+3

3 marks

solve f(2 ,\) f(\) dx,k )
2

1 mark

Question 3

a. x? = cos(y)
2x = —sin( )d—y
y dx
d_y . —2x
dx sin(y)
dy 2x

dax \J1—cos2(y)

ay _ __2x
dx = Vi-x*
2 marks
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d—

b. Letu = cos"l(xz),dz =x
du _ 2x _ x?
ax . ix VT2
[ xcos™1(x?) dx =£cos_1(x2) - fﬁ X ——=2_ dx
I 2 2 Vi—x*
— —1(,.2 x
= = cos (x)+fmdx

x2 1 1 _l
= = cos~ (xz)—zfp 2dp (Letl—x*=p)

2

x — 1
=—cos™'(x*) = (2/p) +¢
2
= %cos_l(xz) - %\/1 —x*+c

4 marks
X2 =1(y2y LA 4|1
C. [Zcos (x%) 2v1 x]o
— 1o~ 1(1) =10 — 1
—%cos (1) 2(0) 0+2
=Ix0+-
% 2
~32
1 mark
d. fol(x cos 1(x?) — kx) dx = i
1 1,2 1 1
Jo xcos™H(x?) dx — [ kx dx =
l_["_"z]l_l
2 210 4
1_k_1
2 2 4
2-2k=1-k=-
2 marks
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