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Suggested solutions

1. (a) Letx =tan®. Then dx = sec’ 6 do.

s

1 z 2
dx 4 sec“f
:/ —df
0 1 +x2 0 1 +tan? 6
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(b) Letu = — —x. Then du = —dx.

bl
2

%
/ sinx f (sin2x) dx = /
0 7

2
= / cosu f(sin2u) du

=N

T

7
= / cos x f(sin2x) dx

s

sin (g—u)f[sin2(§ —u

)] (1) du

7 T 7
/ cos x f(sin 2x) dx :/ cosxf(sin2x)dx+/ cos x f(sin 2x) dx
0 0

s
4
T

:/4cosxf(sin2x)dx+/4sinxf(sian)dx
0 0

= / ! (cosx + sinx) f(sin2x) dx
0

b

T cosx CcoS X + sinx
— dx = —dx
© /O 2 — sin2x /0 2 —sin2x

7 cosx +sinx
= —— dx
‘/0‘ 1+ (1 —sin2x)

s .
/ 4 cosx + sinx
0 1+ (cos?x +sin®x — 2sinxcosx)

s .
/ 4 cosx + sinx
o 1+ (cosx —sinx)?

Let u = cosx — sinx. Then du = (—sinx — cosx) dx.

s s .
/2 COS X dr /4 COS X + sinx dr
o 2-—sin2x o 1+ (cosx —sinx)?2

0
1
= - du
1 1+ u?
_/1 du
a 0 1+ u?
by
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2. (a) Letu =a—x. Thendu = —dx.

7 0 7 cos (Z -6
O 0 [ [ Skl
o sinf+cosé o sin(% —6)+cos (5 -0)
% .
:/ . sin 6 40
o sinf+cosé

7 in6 7 9
/ . sin 40+ / . cos 40
o sinf+cosf o sinfd+cosf

N

cos 6

. __cost =
() ‘/0 sinf + cos 6
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(c) Letx =sind. Then dx = cos 6 d6.

cos

[ =/
0 x+Vl-x2 0 sin@+VI1-sin’0

7 cos
o sin6f+cosé

do
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3.

/ / V3sec? o

0 x2+3 3tan20+3
Vi

1 —tan’ 6 B 1 - 70

(a) Letx = V3 tan 6. Then dx = V3 sec’ 6 d6.
- P [P
3 Jo
%
_ﬁg]
3 0
18
sin® 6
l+tan20 1, si’0
w04 s

() ©

cos? 6 — sin® 0
cos? 6 + sin® 0
cos 26

1
= cos 20

(i) Letr=tan@. Thendr = sec? 0 d and do = 57

i 1 | 1
/ —de=/ LI
0 €0s20+2 o =249 1+¢2

1+12
1
1
:/ dr
0 2 +3

_ V3n
T 18

() Letu = ;—r — 0. Then du = — do.

P 0 1
[ i/ du
0 €0s20+2 = cos [g—zu] +2

sin 2u + 2

/ sin 20 + 2

A\::
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o /X sin 26 + cos 26 + 4
o (sin26 +2)(cos26 +2)

_/if sin26 + 2 d0+/if
“Jo (sin20 +2)(cos26 +2) 0

s

2 %—1 de

/0 cos26 + 2

:2><ﬁ
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V3n

)
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4.

(a) Letu =m —x. Thendu = —dx.
T 0
/xf(x)dx:—/ (m—u)f(r—u)du
0 T
- [ -
- [ @-nswas

T 1 T T
'/Oxf(x)dxzi[/o xf(x)dx+‘/0 (r=x)f(x)dx

3 [ row

(b) Letu = cosx. Then du = —sinx dx.
T . -1
d
/ sin x dr = _/ u
o 1+cos?x 1 1 +u?
~ /1 du
B -1 1+ u?

Let u = tan 6. Then du = sec” 6 d.

s

T . T 20
/ sin x dx :/ sec 40
o 1+4cos?x _z 1+tan?4

- [ a0

Il
—
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2
cos (£ —x) — cos (£ +x)
(©) Let f(x) = - 3 + cos2x :

cos(%—n+x)—cos(%+7r—x) —cos(%+x)+cos(%—x)

fx=x) = 3 + cos(2mr — 2x)

[ [cos (% ~x) — cos (£ + )]

dx
3+ cos2x

7T cos(ZE —x)—cos(Z +
ﬂ/ (5 —x) (% x)dx
0

2 3 + cos2x

2
T /” —2sin % sin(—x) &
0

2 3 + cos2x

2

T 7 sinx
— dx
2/0 3+ (2cos?x —1)

T sinx

S~

1 + cos? x

SSERSE
S
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5. (@ (@) /sin4xdx:/sin3xsinxdx

—sin’ xcosx + 3/ sin” x cos” x dx

—sin3xcosx+3/sinzx(l—sin2x)dx

—sin3xcosx+3/sinzxdx—3/sin4xdx
4/sin4xdx:—sin3xcosx+3/sinzxdx

.4 1 .. 3 3 .2

sin" xdx = —Zcosxsm x+Z sin“ x dx

2n 1 2n
(ii) / sin*xdx = ——
0 4

3 2n
3 +—/ sin® x dx
o 4Jo

CcOoSx sin” x

3 2r
:—/ (1 —cos2x)dx
8 Jo
3 sin2x]2”
= —|x —
8 2
_377
4

(b) (1) Letu =a—-x. Thendu = —dx.
a 0
/Oxf(x)dx:—‘/a (a—u)f(u)du
- [Tt

:a/Oxf(x)dx—/Oaxf(x)dx

2/Oaxf(x)dx=a/0af(x)dx

[Farwan=5 [ rea

(ii) Put f(x) = sin*x. Then f (27 — x) = sin*(27 — x) = sin*x = f(x).

2 o 2
xsin*xdx = = sin® x dx
0 2 Jo

M2REG-DEFINT-2425-ASM-SET 5-MATH-MS-6END OF PAPER

M

M

M

1A

M

IM

M

M

1A



