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Suggested solutions

1. (a) Letx = tan6. Then dx = sec” 6 d.

1 z 2
dx 4 0
:/ sec 40
0 1+x2 0 1 +tanZ 6

do

&N

I
—
ENG ] Sa) h
kbl

(b) Letu:%—x. Then du = — dx.

/OZ sinx £ (sin 2x) dx = /; sin(g - u) ¥ [sin2 (g —u)] (=1 du

:/Zcosuf(sinZM)du

4
/LY

=/200sxf(sin2x)dx

4

7 T 7
/ cos x f(sin2x) dx =/ cosxf(sian)dx+/ cos x f(sin2x) dx
0 0

s
4
T

T T
=/ cosxf(sin2x)dx+/ sinx f(sin 2x) dx
0 0

:/4(cosx+sinx)f(sin2x)dx
0
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T
COS X 4 cosx +sinx
(© = - dx
— sin 2x 0o 2—sin2x

e

COSX + sinx

= ———dx
,/0 1+ (1 -sin2x)

COSX + sinx

dx

/4
0 1+ (cos?x +sin®x — 2sinx cosx)

/(Y

/4 CcoSx + sinx
o 1+ (cosx —sinx)?2

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

% cosx 3
[
0 2-sin2x 0

4

Ccosx + sinx

0

d
1 1+I/£2 .

1+ u?

2. (a) Letu =a —x. Thendu = — dx.

2 cosf
b) (G ———do =
® O ‘/0 sin @ + cos 6 ,/0

cos 1
——df=—
(D / sin @ + cos 2

1 + (cosx — sinx)?

s .
2 sin 6

sin @ + cos @

7 sin 8
—d0+
o SInf+cosé

s

2
| as
0

(c) Letx =sin#. Then dx = cos 6 d6.

[ =/
0 x+ l—xz_ 0

z
I
0

RN
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cos 6

do

sinf+ V1 —sin® @

cos 8
sin 8 + cos @

do

.
/2
0

cos 6

sin @ + cos 0

.

M

M

1A

M

1A

1A

IM

IM

M

1A

IM

1A



3.

(a) Letx = V3 tan 6. Then dx = V3sec? 0 d6.
/ / V3sec? o
0 x2+3 3tan29+3
V3
= — do
s

5
_ V3n
18

sin” @
cos? 6

sm o
1+ cos2 ]

1 —tan29
b) (@ =
©® @ l+tan20

cos? 6 — sin® 6

cos2 6 + sin” @
cos 26

T

= cos 26

1
(i) Lett =tand. Then dr = sec’ 0 dO and dO = 12
+

dr.

3 1 Lo 1
/—de=/ R
0 €0s20+2 0o 2.9 1412

1412

1
1
= dr
/0 2+3
\r
~ 18

(¢) Letu = % — 6. Then du = — d6.
3 1 0 1
—_df=
,/0 c0s260 +2

cos [% —2u] +2

|
R

I
»\:: e

/ sin2u +2 2

sin 26 + 2
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4.

o /X sin 26 + cos 26 + 4
o (sin26+2)(cos20 +2)

7 sin20 +2 7
= do +
0

o (sin26+2)(cos26 +2)

s

2 %—1 do

,/0 c0s26 +2

:2)(@
18

V3n

9

(a) Letu = m — x. Then du = —dx.

cos20 +2 40 M

%—1 do I—l do
/0‘ cos20+2 +/0 sin 26 + 2

(sin26 +2)(cos 20 +2)
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‘/Onxf(x)dxz—/ﬂo(n—u)f(ﬂ—u)du

- /0 " — ) f () du
- /0 (7 — )£ (x) d

M

T 1 T T
/Oxf(x)dxzi[/o xf(x)dx+‘/0 (ﬂ—x)f(x)dx]

=g1”ﬂ@m

(b) Let u = cosx. Then du = — sinx dx.
®  sinx 1 du

/0 1+coszxdx=_,/1 1+u?
U du

- [1 1+u?

Let u = tan 6. Then du = sec” 6 d6.

T

T : y 2 0
/ sinx dr = / sec 40
o 1+cos?x ~z l+tan?6

IS

=[w
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os (£ —x) —cos (£ +x)

c
(©) Let f(x) = 3 +cos2x
cos (5 —m+x) —cos(§+m—x) —cos(§+x)+cos(f—x)

flm—x)=

= f(x)

3 +cos(2m — 2x) B 3 +cos2x

7 x |cos (£ —x) — cos (£ +x)]
/ dx
0 3+ cos2x
T o — L
n/ cos (£ —x) —cos (% x)dx
0

2 3+ cos2x

2
_ E‘/” —2sin ¢ sin(—x) &
0

2 3+ cos2x

T sinx
dx
,/0 3+ (2cos2x—1)

sinx

1 N

1+cosx

N .
NI:‘%

o N, B1N &I
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5. (@ () /sin4xdx /sin3xsinxdx

—sin’ x cosx + 3/ sin” x cos’ x dx

—sin3xcosx+3/sinzx(l—sinzx)dx

—sin3xc0sx+3/sinzxdx—3/sin4xdx
.4 _ .. 3 .2
4 [ sin"xdx =—sin" xcosx + 3 sin“ x dx

1 3
/sin4xdx:—Zcosxsin3x+Z/sinzxdx

2n

2n 1 3 2n
(i1) / sin® x dx = ——[cosx sin® x + —/ sin® x dx
0 4 o 4Jo

3 2r
:—/ (1 —cos2x)dx
8 Jo
3 sin2x]27r
= —|x -
8 2
_371
4

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

:a‘/oxf(x)dx—./oaxf(x)dx

Z/Oaxf(x)dxzafoaf(x)dx

/Oaxf<x)dx= %/Oaﬂx)dx

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

2 o7 2
xsin*xdx = = sin* x dx
0 2 Jo
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