M2REG-DEFINT-2324-ASM-SET 6-MATH

Suggested solutions

1. (a) Letu = a —x. Then du = —dx.

Wehave/af(x)dx:/af(a—x)dx.

/f(x)dx— [/ f(x)dx+/ fla- x)dx]

/ [F(x) + f(a —x)] dx

3 dx
0 e32x 41

(b)

13 1 1
- 5/0 le3‘2x IS R S TE S d

2x

_1/3 L SO
2y |4l ex3 4

1+e'§2x
- /—dx
0 e372x 41
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2. (a) (i) cos@(2cos46 —2cos20+ 1) =2cosbcos4 —2cosOcos26 + cos

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

= cos 56
560
Thus, cos 7 =2cos46 —2cos20 + 1.
cosS5 (& —t¢
(ii) —( )
cos (4 —1)

cos 2% 5” coS 5t + sin Sf sin 5¢

Ccos E coSt + sin E sint

—‘/TE cos 5t — g sin 5¢
V2 V2

5 COST+ 5~ sint
cos 5t + sin 5¢
cost +sint

(b) (i) Letu =a —x. Then du = —dx.

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

=2cos (% —t) 200s2(— —t) +1
=-2cosdt —2sin2t+ 1

=-2cos4t —2sin2t + 1

=2cos4t+2sin2t — 1

)

dx

(11)/ cos 5x dx=/2 cos5 (5 -
COSX + sinx 0 cos (5 —x)+si

s
2 sin 5x
= —— dx
0 COSX+sinx

.

cos 5x
(©) ———dx
cosX + sinx
s s .
> cos5x 2 sinSx
== ——dx+ _
2 0 COsSx+sinx 0 COosx+sinx

1 2
:5/ (2cos4x +2sin2x — 1) dx
0

1]|sindx 2
=— —CcoS2x — x
21 2 0
m
=1-=
4
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3. (a) Letu =a —x. Then du = —dx.

0
(b) /Ozln(cosx)dxz‘/ogln [cos (%—x)]dx

4 LT,
=/ ln(cos—cosx+s1nzsmx)dx
0

4
T cosx+sinx
= ]n—dx
[
(©) /4ln(cosx)dx:/4lnwdx
0 0 V2

T T
:/41n(cosx+sinx)dx—/ V2 dx
0 0

E
7

/4 ln&dx:—ln\ﬁ[x]
0

COSX + sinx 0
/2’ I g T2
o 1+tanx 8
(d) Note that - [In(1 + tanx)] sec’ x
ote al — |1In an x = .
dx 1 +tanx

n
i

z 2
/ T = x1In(1 +tanx)]
o 1+tanx 0

In2 7
_rn +f4ln LR
4 0 1 +tanx

_mln2 . (_nln2)
4 8

_min2

-8
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4.

(a) Letu =7 — x. Then du = —dx.

n 0
/ewlinxf(x)dx:—/ emf(ﬂ—u)du

2 2
b

:iézem%d—fWHdu
:—/Ogelﬂ%"Xf(x)dx

T z T
/ elﬂlirl)(f(x)dx=/ eldrs%nxf(x)dx+/ eﬁf(x)dx
0 0 z

2

- [T emrwarn- [ e o ar
0 0
0

(b) Letv =m —x. Then dv = —dx.

/ sinxg(x)dx:/2 sinxg(x)dx+/ sinxg (x) dx
0 0 z

2

z 0
2
= / sinxg(x) dx — / sin(wr —u)g(mr — u) du
0 7
7 7
= / sinxg(x) dx + / sinug(u) du
0 0

s

:/2 sinxg(x)dx+/2 sinxg(x) dx
0 0

s

T

7
:2/ sinxg(x) dx
0

(¢) (i) Put f(x) = cosxsinux.
f(r—x) =cos(mr —x)sin(mr —x) = —cosxsinx = —f(x)

T
1 .
/ eTsinx cosxsinxdx =0
0

Let w = cosx. Then dw = —sinx dx.

J

Iy

0
sinx cos® x dx = —/ u® du
1

T T
(ii) / sin2x(cosx + eTwinx ) dx = / (sin 2x cos x + e Twsinx sin 2x) dx
0 0
T T 1
= 2/ sinxcoszxdx+2/ eTsinx sinx cosx dx
0 0

T
= 2/ sinx cos? x dx
0
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Put g(x) = cos®x. g(m —x) = cos>(m —x) = cos>x = g(x).

T Ve
. 1 :
/ sin 2x(cosx + e Tsinx ) dx = 2/ sinx cos? x dx
0 0

T
2
= 4/ sin x cos? x dx
0

5. (a) Letu = x>. Then du = 3x? dx.

1
/xzsinx3dx:§/sinudu

cosu
= - 3 + constant

Cos X3
= - + constant

(1) Letu =a+ b —x. Then du = —dx.
b f(x)
a fla+b—x)+f(x)
4 fla+b—u) du
b S+ fla+b—u)
b fla+b—u)
a fw+fla+b-u)
b fla+b—x)
a J)+fla+b-x)
b f(x)
a fla+b—x)+f(x)
1[ b J(x) b

) f(a+b—x)+f(x)dx+ a

1b
‘E/adx

b
a

1
5|1
b-a
2
(ii) Letu = x>. Then du = 3x? dx.
Yiog6 x? sinx?
/{/@ sin(log 30 — x3) + sinx?

dx

_1/‘°g6 sinu
"3 logs sin(log5+1log6 —u) +sinu
1 log6-1log5
3 2
1
= —log

@)}

5

@)}

M2REG-DEFINT-2324-ASM-SET 6-MATH-MS-5 5

fla+b—x)

fla+b-x)+ f(x)

du

M

1A

M

1A

M

M

1A

IM

1A

M

IM

IM

1A



6. (a) Letu =m —x. Then du = —dx.
T 0
/ xf(sinx)dx:—/ (m—uw) f(sin(wr —u)) du
0 T
=/ (m—u)f(sinu) du
0
=7r/7rf(sinu)du—/nuf(sinu)du
0 0
=7r/ﬂf(sinx)dx—/”xf(sinx)dx
0 0
Z/Ofo(sinx)dx=7r‘/Onf(sinx)dx
/0 xf(sinx)dx:g/o F(sinx) dx
(b) (1) Letv = —x. Then dv = —dx.
O gx) . Y g(-v)
‘/_,r1+exdx__‘/,r 1+e“’dv
:/”e”g—(v)dv
0 €V(1+€_V)
s,
B 0 1+ev
[T,
B 0 1+e*
B 1€ N e €) ™ g(x)
(it) - 1+exdx_,/_,t1+exdx+‘/o 1+exdx
_ [T egx) " gx)
_,/0 1+exdx+/0 1+exdx

_ [T +eM)gx)
B 0 1+e*

- [Mewar
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V2 + cosx

V2 +cosx+ V2 —cosx

V2 + cos(—x) 3 V2 +cosx

(c) Putg(x) =

g(—x) =

g(x) is a continuous even function on [—m, 7].

/” V2 + cosx
—x (1+eX)(V2+cosx + V2 —cosx)

=/0”g<x>dx

:[xg(x)]o —A Xg (x)dx

V2 +cos(=x) + /2 — cos(—x) V2 +cosx+V2—cosx

——sinx (\/2+cosx+\/2—cosx)—(\/2+cosx)( —sinx

g'(x) = 2V2+cos x 2V2+cos x
(V2 + cosx + V2 — cos x)?
_ —sinx
23 + sin? x+(3+s1n X)
Take f(x) = N e IR such that it is continuous on [0, 1] and g’(x) =
g V2 +cosx
./—n (1+eX)(V2 +cosx + V2 —cosx)

=xg(x)

”—‘/nxf(sinx)dx
0 0
:7rg(7r)—g/0 f(sinx) dx
~mem -5 [ g

= ng(m) - f[goc)]

2 0
21 V2+1
V2-1+vV2-1 «/2+1+«/2—1

NN NI>~I

7. Cancelled
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