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Question 1

3 B
(x—=2)(x+1) x+1
3=A(x+1)+B(x—2)
x=—-1->B=-1, x=2-A4=1

A
==+
xX—2

3 _ 1 1 _ — 1 |€&=2)
fmdx = f(;—m)dx = lnIx - 2| —lnIx + 1| +ln|c| =In )
3 marks
b. Let cos?(2x) =u — Z—Z = —2 cos(2x) sin(2x) = —sin(4x)
[ cos?(2x) sin(4x) dx = — [udu = —u; +c= —%cos“(Zx) +c
2 marks
c. [x%In(x) dx
Letu = In(x) and% = x?2
R_1 and v==1x°
dx x 3 d
[ x?In(x) dx = uv — fvd—z dx
[ x%In(x) dx = §x3 In(x) — f§x3 X% dx
[ x?In(x) dx = §x3 In(x) — éfxz dx
3
[ x?In(x) dx = §x3 In(x) — % +c
3 marks
Question 2
2 2x+1
fl x2-2x+2
(2 2x—-243
- 12 x2—-2x+2
2x-2 3
- fl (x2—2x+2 + x2—2x+2) dx
2 2x—2 3
- fl (x2—2x+2 + (x—1)2+1) dx
= [In|x? — 2x + 2| + 3tan"1(x — 1)]i
= In|2| + 3tan~(1) — In|1] — 3 tan~1(0)
=In(2) + %ﬂ
4 marks
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2023 SPECIALIST MATHEMATICS KEY TOPIC TEST
Question 3

d
a. Letx*—9=u—=14x3
dx

x=Vviou=(V3)'=-9=9-9=0
x=vsE-u=(V5) —9=25-9=16
fj—fx3Vx4—9dx=%fol6ﬁdu

3 marks
1 r16 1 2 2
b. 2/, \/zdu = ZXE("‘Z) 0
1 2
_ é(162 -0)
_ 143
=-(4)
_ 64
T 6
_32
T3
2 marks
Question 4
a. I, = fle In(x) dx
Letu = In(x) and % =1
du 1
—=-and v=x
dx x
fleln(x) dx = uv — va—z dx
e 1 e
J; In(x) dx = [xln(x) —[x= dx] 1
fle In(x)dx = [xIn(x) — [ 1 dx](l2
ff In(x) dx = [xIn(x) — x]i
ff In(x)dx =eln(e) —e—1In(1) + 1
fle In(x)dx =1
3 marks

© TSSM 2023 Page 3 of 5



2023 SPECIALIST MATHEMATICS KEY TOPIC TEST

b. I, = fle(ln(x))z dx
Let u = (In(x))? and % —1
du_ 2@ o
dx x
J{an(x))? dx = x(In(x))? - f{ 2@

I, = [x(nG)?]] - 21y

12 =€ — 211
2 marks
C. L= fle(ln(x))" dx
Let u = (In(x))" and % 1
du_ eyt
dx x .
I, = x(InG))" — [ xn % dx
I, = [x(ln(x))"]i — nfle(ln(x))”—l dx
L, =e—nl,_4
2 marks
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Question 5

1 1

V3

6

V3sin(x)+3cos(x) = Zﬁ(%sin(x)+§cos(x)) "~ sin(x) cos(§)+cos(x) sin(g) ~ sin

n V3
2 1 — (256

_ 51
60 sin(x+§)
_ V3 = sin(x+§)

T 6 02 sin2 (x+§) dx
_ ﬁﬁ sin(x+§)

670 1—cosz(x+§)

Let cos (x + g) =u

dx

dx

V3 —@ 1
2

1-u?

V3
V3101 1
=5k (S n) @

5 _V3
3 1-u
=-nf5) 2
2
V3 1
V3 1+— =
=] i)
V3, |3(2+V3)
=-n 2—\3
V3 2
= -2 (n[3(2++3)"))

=~ Zin(21 + 12v3)
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0 +/3sin(x)+3cos(x) dx 0 sin(x+§)

dx

6 marks
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