M2REG-DEFINT-2425-ASM-SET 6-MATH
Suggested solutions

1. (a) Letu =a-x. Thendu = —dx.

Wehave/af(x)dx:/af(a—x)dx.

/'fuwn- [/'fumx+/ ﬂa<wM]

'/[ﬂw+fm 0] dr

3 dx
0 e372x 41

1 r? 1 1
B 5/0 [e3‘2x 1 A2t 1 d
e 1 1 p3-2x
25/0 [63—2x+1+62x—3+1xe3—2x]dx

1 [P 1+e37%
- _/ o
0o € +1

(b)
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2. (@) (1) cosB(2cos40—2cos26+ 1) =2cosbcos40 —2cosOcos26 + cosl

= cos 56
56
Thus, cos 7 =2cos40 —2cos26 + 1.
cos S 71
(i1) #:ZCOS(Z—I) 20052(——t) +1
cos (4 —1) 4
cos 2% 5” COS 5t + sin Sf sin 5¢
=-2cos4t—2sin2t + 1
coszcost+smzsmt
—\/TECOSSI—\/TESiHSZ‘ 5 cosdt —2sin2s 4 1
7 G = -2cos4t —2sin2t +

) COSZ+TSIHI

cos 5t + sin 5¢ .
——  =2cos4t+2sin2t -1
cost + sint

(b) (1) Letu =a—x. Thendu = —dx.

a 0
/0 f(a—x)dx:—‘/a f(u)du
:/ f(u)du
- [ row
()/ cos 5x dx—/z cos5 (5 —x) &
i cosx +sinx  Jy cos (5 —x) +sin (5 —x)

T
2 sin 5x
= —dx
o0 COSX+sinx

Y
2z cosdx
(© ——dx
0 COSX +sinx
1 % cos5x % sin5x
== ——dx + ——dx
2{Jo cosx+sinx 0 COSx+sinx

1 12
:5/ (2cos4x +2sin2x — 1) dx
0

1]sindx 2
== —CcoS2x — x
2 2 0
m
=1-=
4
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(a) Letu =a—x. Thendu = —dx.

0
(b) ‘/Ofln(cosx)dx:/ozln [cos (;—r—x)]dx

4 b4 LT,
= In cos—cosx+smzsmx dx
0

4
7 cosx +sinx
= ln—dx
[
(©) /4 1n(cosx)d)c:/4 lnwdx
0 0 V2

% s
:/ ln(cosx+sinx)dx—/4 V2 dx
0 0

E
4

Rkl

X

/ In—2% gy =—V2
0

COS X + sinx

/?I 1 dx:_nan
o 1+tanx 8
2

sec? x
1 +tanx’

f sed? 3
/ YL gy = xIn(1 + tanx)
o 1+tanx 0

In2 T
:ﬂ-n +/41n—1 dx
4 0 1 +tanx

7ln2 N (_nln2)
4 8
mln2

8

0

d
(d) Note that I [In(1 + tanx)] =
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4.

(a) Letu =m —x. Thendu = —dx.

n 0
/emlinxf(x)dx:—/ emf(ﬂ—u)du

2 2
b

- [ s - rw) du
0

%
=—/ eﬁf(x)dx
0

T z T
/ el+slinxf(x)dx=/ elﬂlirw<f(x)dx+/ eﬁf(x)dx
0 0 z

7 7
2/ elﬂlirle(x)dx—/ emf(x)dx
0 0
=0
(b) Letv = —x. Thendv = —dx.

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

2

z 0
2
:/ sinxg(x)dx—/ sin(m —u)g(m —u) du
0 7
7 7
:/ sinxg(x)dx+/ sinug(u) du
0 0

s

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

/Y

7
:2/ sinxg(x) dx
0

(¢) () Put f(x) =cosxsinx.

f(r—x) =cos(m—x)sin(mr —x) =—cosxsinx = —f(x)
4 1
/ eTsinx cosxsinxdx =0
0

Let w = cosx. Then dw = —sinx dx.

J

]

0
sinx cos® x dx = —/ u® du
1

T T
(ii) / sin2x(cosx + eTsinx ) dx = / (sin2x cos x + e Twinx sin 2x) dx
0 0
T ) T 1
= 2/ sin x cos xdx+2/ e Tsinx gin x cos x dx
0 0

T
= 2/ sinx cos? x dx
0
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Put g(x) = cos®x. g(m —x) = cos*(nr — x) = cos’>x = g(x).

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

T
2
4/ sinx cos? x dx
0

-}
3
4
"3
5. (a) Letu =x>. Thendu = 3x°dx.
1
/xzsinx3dx = g/sinudu
cosSu
= — + constant
COS)C3

= - 3 + constant

(i) Letu=a+b—x. Thendu = —dx.

/b f(x)
a fla+b-x)+ f(x)
:_/“ fla+Db—u) du
b fu)+fla+b-u)
b fla+b-u)
a Jw)+fla+b-u)
b fla+b—-x)
a f)+fla+b-x)
b /(%)
a fla+b-x)+ f(x)

1[ b J(x) b flat+b-x)
=31/

1 b
_E/adx
1 b

2 xL
_b-a
2
(ii) Letu = x>. Then du = 3x> dx.
fiogs x? sin x?
‘/{/10? sin(log 30 — x3) + sinx3

dx

~ 1/10%6 sinu "
3 Jiogs sin(log5 +1log6 —u) +sinu

1 log6-log5

=3 =

W

1
= —log

@)}

5

@)}
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6. (a) Letu =m —x. Thendu = —dx.
b/g 0
/ xf(sinx)dx:—/ (7 —u) f(sin(mr —u))du
0 bs
=/ (m—u)f(sinu) du
0
=n‘/onf(sinu)du—/Onuf(sinu)du
=7r/0 f(sinx)dx—/o x f(sinx) dx
2/0 xf(sinx)dx:n‘/o f(sinx) dx
/Oxf(sinx)dx=g/0 F(sinx) dx
(b) (i) Letv = —x. Thendv = —dx.
O gx) Y g(-v)
/_n1+exdx——/” 1+e“’dv
[Ty,
B 0 €v(1+€_v)
_[Fes,
B 0 1+ev
s,
B 0 1+ e*
Y (€O NN A {€) " g(x)
(i1) /_ﬂ1+exdx—‘/_n1+exdx+‘/0 1+exdx
_ [Tetgx) S {C))
_‘/0 1+exdx+,/0 1+exdx

T (e
0 1+ e*

- [ et
V2 + cosx

V2 +cosx+V2—cosx

V2 + cos(—x) V2 + cosx

V2 + cos(=x) + /2 — cos(—x) V2t cosx+V2—cosx
g(x) is a continuous even function on [—-m, 7].

/” V2 + cosx

7 (1 +eX)(V2+cosx + V2 —cosx)

=/0”g<x>dx

:[xg(x)]o _A Xg (x)dx

(c) Putg(x) =

g(=x) = =g(x)
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’ 2V2+cos x
g (x)

—sinX_ (\/2 4 cosx + V2 — cosx) — (V2 + cosx) (

—sinx sin x )
2V2+cos x 2V2—cos x

(V2 + cosx + V2 — cos x)2

—sinx

2V3 + sin® x + (3 + sin®x)

X
Take f(x) =
2V3 +x2 +3 +x2

/” V2 + cosx
7 (1 +eX)(V2 +cosx + V2 — cosx)

= [xg(X)

n—/ﬂxf(sinx)dx
0 0
:7rg(7r)—g/0 f(sinx) dx
“mg(m -5 [ ¢

T

=ngm—§kuﬂ
0

2-1 . V2 +1
V2-1+vV2-1 V2+1+V2-1

IN N
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such that it is continuous on [0, 1] and g’(x) = f(sinx).
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