Dexter Wong & His Mathematics Team
Summer Course 2022 — 2023
MATHEMATICS Extended Part
S5 — S6 M2 Integration Assignment

Name: Centre:

Lesson date: SUN/MON/TUE/WED/THU/FRI/SAT

INSTRUCTIONS

1. Attempt ALL questions in this paper. Write your answers in the spaces provided in this Question-

Answer Book.
2. Unless otherwise specified, all workings must be clearly shown.
3. Unless otherwise specified, numerical answers must be exact.

4. The diagrams in this paper are not necessarily drawn in scale.

Suggested solution

oo

Distributed in summer course
S5 — S6 M2 Integration
Phase 2 — Lesson 3
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1. (@) (i) cos@(2cosd46 —2cos20+1) =2cosfcos4d —2cos b cos20 +cosb

= (cos 50 + cos 30) — (cos 360 + cos §) + cos 0

= cos 56
560
Thus, cos 7 =2cos46 —2cos20 + 1.
cosS (& —t
(i1) #:ZCOS(E—I) 200s2(——t) +1
cos (4 —1) 4
cos 2% 5” cos 5¢ + sin 2Z sin 5¢

4
COS E cost + sin Z sin ¢t

=-2cosdt —2sin2t+ 1

—‘/TE cos 5t — g sin 5¢ .
7 G =—-2cos4t —2sin2t +1

) COSI+TSIHI

cos 5t + sin 5¢ .
———— =2cos4t+2sin2t - 1
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(b) (i) Letu =a —x. Then du = —dx.

/Oaf(a—xmx:—/aof(u)du
:/af(u)du
/ £x) de

(11)/ cos 5x dx=/2 cos5 (5 —x)
COS X + sinx 0 cos (% —x)+sin (5 —x)

s
2 sin 5x
= —— dx
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cos 5x
(©) ———dx
cosX + sinx
T
T cos5x 7 sinSx
== ——dx + —dx
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2. (a) Letu = —x. Then du = —dx.

0
(b) /_:f(X)dx=I:f(x)dx+/oaf(x)dx

- [reas [T rwa

- /0 LF(x) + f(=0)] dr
(c) Put f(x) = ln(\/e(’ + x6 —x3) + cos %
£+ F(—x)

= [ln(\/e6 +x6 —x3) + cos %] +
= In[(Ve® +x6 — x*)(Veb +x6 + x°)] + 2 cos %

=1In[(e® +x%) —x°] + 2 cos %

X
= 6+2cos —
COS B

3 In(Veb + x6 = x3) + cos == | dx
[, [a( J+eos 7]

2
3
0

3
:/ (6+2cosﬂ)dx
0 2

- / [F(0) + (=) dx
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3. (a) Letu = —x. Then du = —dx.

/_:f(x)dx=[jj(:(x)dX+/ouf(:)dx
z—é f(—u)du+—[2 f(x)dx
=/Oaf(—u)du+/0af(X)dx
- [T renaes [ e

- [T+ renax

(b) [:m (Ve + sin?x — sinx) dx

:/O” [ln (m—smx)ﬂn (\/m—(—sinx)”dx

:/07r [1n (Ve + sin? x = sinx) +In (Ved + sin” x + sinx) | dx
© /nln(M—sinx)dx
:/07r [1n (Ve + sin? x = sinx) +1n (Ved + sin” x + sinx) | dx
:/Onln[(\/m_sinx) (Ve + sin? x + sinx) | de

|

(e3 + sin? x) — sin? x] dx

(d) Letu =x — . Then dx = dx.
2n
/ In (e3 +2sin’x + 2 sinxVe3 + sin® x) dx
0

T
= / In (e3 +2sin’ (7 + u) + 2 sin(x + u)\/e3 + sin® (7 + u)) du

T
= / In ((e3 +sin® u) — 2 sinuVe3 + sin” u + sin’ u) du

b3 2
= / In (Ve3 +sin’u — sinu) dx

T

= 2/ ln(\/e3 +sin’u —sinu) du
=2(3n)
=6n
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4.

(a) Letu = a —x. Then du = —dx.

2

1 [ 1 [ 1 [
3 [ e sa-na=3 [T w5 [ a-na

=%/Oaf(x)dx—%/aof(’4)d”
=%/O“ﬂ)c)@m%/Oafuodu

=%/Oaf(x)dx+%/oaf(x)dx

:‘/Oaf(x)dx

(b) x> —6x+18=(x-3)2+9
Letx — 3 = 3tan 6. Then dx = 3 sec” 6 d6.

[ eernf w5
o x2—6x+18 Jy (x-3)2+9

T 3sec?
:/ sec- 0 40
_z 9tan26+9

© Pt ) = T 8@ 1 1)

Jx)+f(6-x)
1

1

1

= +
(x2—6x+18)(e3*+1) (x2-6x+18)(e G +1)
1 e

1
_)gz—6x+18

/ dx
o (x2—-6x+18)(e3*+1)

6
-5 | e+ f6-max

Ny
T 2Jo x2—6x+18
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5. (a) Letu =x>. Then du = 3x? dx.

1
/xzsinx3dx:§/sinudu

COos

COS Xx

u

+ constant

3
+ constant

(1) Letu =a+ b —x. Then du = —dx.

b

f(x)
fla+b—-x)+ f(x)

a

a

fla+b—u)

b fu)+fla+b
b fla+b—u)

—u) u

a f)+fla+b-
b f(la+b—1x)

u)u

a

J(x)
a Jla+b-x)+f(x)

f(x)+ f(a+b—x)

b fla+b—x)

1[ ’ f)
-2

b

/dx

ab

X

1
2
1

2 a
_b—a
2

(ii) Letu = x>. Then du = 3x>

3

Viog6 x2sinx

fla+b—x)+ f(x)

fla+b—x)+ f(x)

a

dx.

dx

/%/10;55 sin(log 30 — x3)

+ sin x3

sin u

du

1 /10g6
3 log 5

1 log6—1log5
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6.

(a) Letu =a+ b —x. Then du = —dx.

b a
/f(a+b—x)dx:—/ f(u)du M
b
¢ b
= f(u)du M
a
b
= [ fo I
a
%
(b) lnsm2xdx=/ lns1n[2(——x)]dx M
0 0
I
:/ Incos 2x dx 1
0
(c) Let2x =¢. Then 2dx = dr. 1M
sy 1 2
/1nsin4xdx=—/ Insin 2¢ dt
0 2»0
1 T 5
:5/ lnsin2tdt+/ lnsin2tdt] 1M
| Jo 1

N C\
SE

&y

s
4

Insin2¢ df + /
0

1nsin2tdt+/4 Incos 2u du
0

In sin [2 (u+ %)] du] where u =t — ;_r 1M

’ lnsin2xdx+/4 lnsin2xdx]
0 0

"
Lkl

In sin 2x dx 1

T T
(d) / Insin4x dx = / (In2 +Insin2x + Incos 2x) dx
0 0

Tors 7
=1ln2|x +/ lnsin2xdx+/ In cos 2x dx 1M
0 0 0
In2 T
_rn +2/4lnsin4xdx M
0
i In2
Tin lA

Insin4x dx = —
'/0 n Sin a4x 2
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