1.

2.

1
(a) Z(cosx + c0s 3x + cos 7x + cos 9x) =

1 1
Z(cosx + cos9x) + Z(COS 3x + cos 7x)

1 1
3 cos Sx cos4dx + 3 €08 5x cos 2x

cos 5x

(cos4x + cos 2x)

= cos 5x(cos 3x cos x)

= cos x cos 3x cos Sx

T T
(b) / 8cosxcos3xcosSxdx = 2/ (cosx + cos 3x + cos 7x + cos 9x) dx
0 0

. sin3x sin7x sin9x T
=2|sinx + + +
[ 3 7 9 o
V2 V2 V2 2
=2[—+—-—+—1]-0
2 6 14 18
_82V2
63
@) 1 _Vx+2+ x—1
Vi+2-Vx-1 @+2)—-(x-1)
_\/x+2+ x—1
B 3
J— Y Qe P
(b) / =—/(x+2+ x—1)dx
2 Vx+2-Vx-1 3.2
1 2(x+2)%+2(x—1)% !
-3 3 3 )

= % [(18+4\/6)— (13—6+ g)}

46

=4+ —
3

3

1
3. /sin3xcos$xdx = Ef(sinllx—siHSx)dx

cosllx cos5x

= + + constant

22 10

M

M

IM

1A

1A

1A

M

1A

1A

M

1A



1
4. / dx — 3/ dx
1 1+ex 4 1+ex
4
= 3
‘/1 l+e"+ ‘/1
:/ B(l+en)
1 1+ex
4
:/ 3xdx
1

3x2 1%
:[T

1
_®
)

T 1 [3
5. f sin4xdx:—/ (1 = cos2x)% dx
0 4 Jo

- —2c0s2x + cos” 2x
y 1-2 2 2x) dx
0
1 (3 1
:—/ [1—20052x+—(1+cos4x) dx
4 Jo 2
1(3x . sin 4x T
=2 7—sm2x+
0
3 1
=—|—-1+0]--=(0
4(8 ) 4()
_37r 1
32 4

cosx +cos9x  2cos5Sxcosdx
6. (a) =

cos 5x cos 5x
= 2cos4x
b) /1"6 (cosx + cos 9x) sin4x dr =
cos 5x

S

/ 2 cos4x sin 4x dx

/ sin 8x dx
0

1
—— [ cosS SX]
8 0

~50-1)

@\ﬁ

Slx

1
8

IM

1A

IM

M

1A

IM

M

IM
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10,2 -1
7. (@ d[lﬂ(ﬂm)]z“z(x +9)72 ()

dx

1

(b)

0 Vx2+49

X+ Vx2+9
X2+9+x

R W
1

x2+9
[1n(x+m)
0
In(1 + V10) - In3

1

dx

e+

3. /75 e2x_7'z'e)‘_271'2dx:‘/72r e*(e* + ) = 2n(e* + 1)

T

2
1

9. /—

0 V2x+1-V2x

e+

=/2(e"—2n)dx
%

= [ex —2nx

-7
s

—e2 —e 7 _37'[2

VI AT+ ZX)dx

? 1
dx:'/o (m_@XM+ o
:/Z(M+\/ﬂ)dx
0

2+ D} (2x)%]2
3 3

_5V5+7
3

0

2 2
10. /(3x+2)(7x+5)dx=/ (21x% + 29x + 10) dx
-2 -2

T 0
11. / tanzxdx—/
0 z

2 2

2
7x3+%+ 10x

-2
=152

7 ) z
dx:/ tan xdx+/ dx
0 0

%
:/ sec” x dx
0

4

tan x]
0

=1

M
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ko (x+h)(x+1)+k

+1 x+1
x4+ (h+ Dx+(h+k)
a x+1

So,h+1=0and h+k = 1.

Solving, we have 7 = —1 and k = 2.
1.2 1

+1 2

(b) / al dx=/ x—1+
0 x+1 0 x+1

$2
:[?—x+21n|x+1|

12. (a) x+h+
X

o

1

0

:(%—1+21n2)—(0—0+21n1)

|
=2In2-3
1
13. (a) /l(x+1)4dx: e+ 1
0 5 0
21
-5 5
31
"5
1(x+1)5dx— (x+1°)
0 6 0
2001
"6 6
21
T2

1 1
(b) /O 30x(x+1)4dx:3o/0 [(x+ D(x+D* = (x+ D*] dx

1 1
=3o/ (x+1)5dx—30/ (x + D*dx
0 0

21 31
=30Xx —-30x —
2 5
=129
nmw nrmw
14. / (cos@+1)do =|sin6 + 0
0 0
= sinnm + nr

=nrn

4 314
15. (a) /\/2x+1dxzw}
0

3

IM
1A
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4

[

2x+ 1 0
=3-1
4 4
6x dx 2 1-1
) x_:3/ x4l-1
0 2x + 1 0 V2x+1

4 4
:3/ V2x+1dx—3/
0 0

26
=3x 2 -3x2
X3 X

=20

[

1 T cos2x
16. ——dx + ——dx
,/_g 2(1 + sinx) /_g 2(1 + sinx)

/’5 1+(1—251n2x)dx

2(1 + sinx)
(1 +sinx)(1 —sinx)

- dx
1+ sinx

= (1 —sinx)dx

o
2

X+ COS)C]

_271\5
T3 2

s
6

17. (a) %[ln(l +e¥)] =

() (@) dx =| In(1 + %)

0
=In(l+e)—1In2

1 1
dx X
(ii) _ =/ ¢ dx
0 1l+e X 0 e* +1

=In(l+¢)—1In2

1 1
dx X
(iif) :/ (1— ¢ )dx
0 1+e* 0 1+e*

1
:[x —In(1+¢%)

0

=[1-In(l1+e)] +In2

=1-In(l+e)+1n2

1A

M
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2nn 2nn
18. / sin@dez[—cose}
0 0

= —cos(2nm) + 1

=0

19. (a) sin(2x +x) = sin2x cosx + cos 2x sin x

= 2sinxcos®x + (1 —2sin’ x) sinx

= 2sinx(1 — sin” x) + sinx — 2 sin’ x

= 3sinx —4sin’x

(b) /6 8sin3xdx=/6(6sinx—2sin3x)dx
0 0

=[—6cosx+

(—3«/5 + 0) - (—6 +
-3V3

20. /75 Cos 2x dr = /2 cos? x — sin® xdx
%

Ccos X + sinx COS X + sSinx

= / (cosx —sinx) dx
%

2

=|sinx + cosx
=(1+0)- (\/— \/—)

2
=1-V2

2 2
1+2x 2x -1 2
21. =
,/1 2x—ldx ‘/1 (2)(—1-'-2x—1)d)C
2
=[x +1n|2x — 1|

1
=(2+In3)-(1+Inl)

=1+1In3

2(:os3x]76r
0

g

M
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k k
—_ —_ — 2 —_
22. /h (x=h)(x—k)dx /h (x* = (h+k)x + hk) dx

3 2 k
_|x kX
3 2 N

_ 2(k3 = h3) = 3(h + k) (k? = h?) + 6hk(k — h)

6
_ h*=3n%k +3hk* - k°
6

_(h—k)?
6

o
3

\ 1 3 1
23. / —dx:/ dx
x 1+ cos2x z 1+ (2cos?x 1)

1 r3
:E‘[, sec” x dx

6

3 dx 3 dx sin 5 cos 3
24. n tan£+c0t£: x tan£+c0t1xsin£cos£dx
3 2 2 2 2 2 2

z X X

2 singcos 3

in2 X 2 X
z §in® 5 +cos* 3

wIN

_% —
25. / (sin2x cosx — cos2x sinx) dx = / sin(2x — x) dx
— -7

F/g
-z
3
=] —COSX
-

= —cos (—%) + cos(—m)

3

2

IM

IM
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26 /04f(x)dX+/52f(X)dx=/02f(x)dX+/24f(x)dx—/25f(x)dx

=/02f(x)dx—(/42f(x)dX+/25f(x)dx)

=/02f(X)dx—/45f(x)dx
=k

3 3
3
27. /(x—2)(4+—2)dx:/ (4x — 8+ 3x~ ' —6x72) dx
1 X 1

3
=[2x2 —8x +31In|x| + 6x7!
1

=3In3-4

3 2 3 2 2
28. (e +e ) cosxdx = (e +e “* +2)cosxdx

L]
N N

Y
7
= (62x+e_2x)cosxdx+2/ cosx dx

[N

Lo
2

2N

=k+2

2
sin x
T
72

=k+2[1-(-1)]
=k+4

A N B A(x+3)+B(x+1)
x+1 x+3 (x+1D(x+3)
_(A+B)x+ (3A+B)
- x2+4x+3
So,A+B=0and3A+B=1

29. (a)

1
7

2 2
dx 1 1 1
b S - dx
® /1 X2+ 4x+3 2/1 (x+1 x+3)

2

1
Solving, we have A = 3 and B = —

Injx+ 1| —In|x + 3|

1
[(In3 —1n5) — (In2 —1n4)]

6
1_
"3

1

N = N
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30. (a) Letu=1-e"". Thendu = e " dx.

In3 —-Xx 2
e 3 du
= [ =
In2 1—e>* 1 u
2

So,A+B=0and -A = 1.
Solving, we have A = —1 and B = 1.

In3 1 In3 1
—  dx=
(©) m2 eX(e¥—1) In2 (ex -1

In3 e X
m2 \l-e™*

31. Letx = V3tan@. Then dx = V3 sec? 6 do.

3 z 2

1 3 V3sec? 6
/ D u— dx:/ S EEE—
-3 (x2+3)2 -Z (3tan% 6 + 3)?2

do

M

M
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A(x—1) B(x+1)

xX2-2x+2 x2+2x+2

A -2 +2x+2) + Bx + 1)(x? - 2x +2)
B (x2=2x+2)(x2+2x +2)
_(A+B)x*+ (A-B)x + (-2A +2B)

B xt+4
Wehave A+ B=0,A—-B=1and -2A + 2B = -2.

1 1
Solving, we have A = 3 and B = ~5
(b) Letu = x> —2x +2. Then du = (2x — 2) dx.

Let w = x> + 2x + 2. Then dw = (2x + 2) dx.

32. (a)

/1x2—2dx:/1 x-1 x4+l &
0 x*+4 0 \2(x2-2x+2) 2(x%2+2x+2)

1 fldu 17 dw

42M42W

1

1 1
= Z[ln|u| 2—1 1n|w|]
1

=—-In5
4n

5

2

1
33. Letu =+x+ 1. Thendu = — dx.

24x
9 4
dx 1
=2 —du
1 x+x ) U
4
:2[ln|u|
2
=2(In4-1n2)

=2In2

B A(x-1)+Bx
x—1  x(x-1)
_(A+B)x-A
T ox(x-1)
Wehave —A=1and A+ B =0.
Solving, we have A = —1 and B = 1.

(b) Letu=1+e¢"*. Thendu = e* dx.

1 dx _/l+e du
o l+ex u(u—1)

l+e
1 1
=/ (——+ )du
2 u u-1

1+e

A
34. (a) ; +

—In|u| +1Inu— 1|]
2

=1+In2-In(1+e)
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1
35. (a) /Edu=/e_4”du

1
= ———— + constant
4e4u

1
b) Letu = +x. Then du = —— dx.
(b) Vx N

16 4
1 2
dx:/ Tdu
1 xetVx et

4

1
=2[—m]
4e |,

1 1
T 2et 2el6

36. (a) sin*x + cos*x = (sin®x + cos? x)? — 2 sin x cos” x
1
=1- 5(2 sinx cos x)?
1
=1-=sin’2
5 sin” 2x
(b) t = tan2x

dx
1 = 2sec? 2x—
dr

1
dt — 2(1 + tan2 2x)
1

T 2(1+2)

1
/ i 4 dx
0 sin®x 4+ costx

ooy
ooy

1
1- % sin? 2x
! 1 1

S— S—

V142

! 1
= —— &
_/0 2(1 +12) — 12

1
1
=/ dr
0 2412

Let r = V2tan . Then df = V2 sec? 6 dé.

x -1 V2
/8 S dx:/mn - \/_2—5%20 de
0 0

sin* x + cos? x 2 + 2tan’ 6
\/z tan~! %
0
\/E[ tan’l g
=—10
2 0
= ﬁtan_1 ﬁ
2 2

11

. dr
1—1( . )2 2(1 +12)
2

M
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1
37. Letu = vx. Thendu = —— dx.
u=x NG

X

NS Y
‘/1—\/; dx—2/1 f(u)du

= 2(9)
- 18

38. Letu = x* Then du = 4x> dx.

0 1 0
3 4 _
'/_1)6 f(x)dx—4—/l f(u)du

= 2~

=-1

39. (a) Letu =1+ x°. Then du = 3x?dx.

/Zidx:l 7 du
1143 3J9 u
2 8
9
1
=§ 1n|u|]9
8
1 9
=§(ln9—ln§)
=1In2
x? 1 - -x+1)
(b) 3 = ( 3
1+x 1 +x 1+x
_x—l
1443

2
(© /

-1
T dx
1+x3

2 2
1
:/ ( * — )dx
1 1+x3 1+x

2

1

2

:ln2—[1n|1 + x|

3
=In2-|{In3-In=
n (n n2)

=0

IM

IM
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IM

IM

1A

IM

M

1A

1A

IM

1A

M

1A

1A



40. (a) %(x"_l\/l +x2)
=(n—-Dx"2V1+ 2+ L2

_(n- Dx"72(1 + x?) N x"

" N (n—1)x""2
V1 +x2 V1 +x2

Integrate both sides with respect to x.

1 1 n 1 n-2
KV 422 :n/ al dx+(n-1) ad
0

0 1+x2 0 V1+x2
\/_ 1 X" 1 xn—Z
2=n dx+(n—l)/ dx
0 V1+x2 0 V1+x2

/1 X" dx—ﬁ_n_lfl xn—2 &
0 VI+x2 n noJo V1+ax2
®) () %[ln(\/l+x2+x)]

X
:—Vl+x2+1
1+x2+x
3 X+ V1 +x2
V1 +x2(V1 +x2 +x)
1
_V1+x2
2
(i)
0 VI+x2
2 1 /Y
:i__/ &
2 2J0 Vi+x2
1
2 1
:£—— ln(\/1+x2+x)
2 2 .
\/E—ln(\/iﬂ)
- 2

(¢) Letu =In[(e - 1)sinx + 1]. Then du = %
/’{ sin (£ - x) {In[(e — 1) sinx + 1]}*
% [(e-=1)sinx + 1]\/1 +{In[(e — 1) sinx + 1]}
/g cosx {In[(e — 1) sinx + 1]}?

0

[(e—1)sinx + 1]\/1 +{In[(e — D) sinx + 1]}?

dx

dx

1 L2
e=1Jo Vi+u2
V2-In(V2+1)

2(e—1)
(d) Letu =1-x. Thendu = —dx.

13
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41.

1
/Vx2—2x+2dx
0
1
:/ V(x—=1)2+1dx
0
0
=—/ V(—u)? + 1du
1
1 2
1
:/ +u du
0 V1+u?
1 1 2
1
2/ —du+/ 4 du
o l+u? 0 VI+u?

\/i—ln(\/i+l)
2

=ln(\/§+ 1) +

\/§+ln(\/§+ 1)
- 2

(a) d% In(sec 8 + tan )
1

= [—(cos ) 2(—sin 0) + sec? 0]

secd + tan @
_ secftan@ + sec? §

secf + tan 6
_ secH(tan @ + sec )

secd +tan 0

=secd

(b) (i) Letu =tan@. Thendu = sec? 0.do.

1 1
/Vu2+1 VtanZ 6 + 1

= / sec 8 d6

= In|sec 6 + tan 0| + constant

=1In|Vu? + 1 + u| + constant

(i) Letu = x? + 2. Then du = 2x dx.

14

sec?6do

M
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1A
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1
2
/—xdx
0 Vx*+4x2+5
1
2
=/ x4
0 V(x2+2)2+1
3
1
:/ du
2 Vu?+1
3
:[1n|\/u2+1+u|
2

zln\'/m-}_sx\/g_2
V3i+2 V5-2
nsﬁ-z«/ﬁ+3«/§—6
5-4
:1n(5x/§+3\/§—2\/ﬁ—6)

42. (a) (1) sin2x = 2sinxcosx

_ 2sinxsecx
© sec?x
_ 2tanx
C 1 +tan?x
2
1+
cos 2x = cos® x — sin’x
_1—tan2x
T sec?x
1=
1+12
(i1) 3+200$2x+sin2x=3+2(1;t2) i
1+12 1+12
31+ +2(1-1) + 2t
a 1412
5420412
1+

(b) Lett = tanx. Then dr = sec> xdx = (1 + t2) dx.

4 dx
/_ 3+ 2cos2x + sin2x

s
4

1
1 1
_ / - dr
1 (5+2t+t2) 14172

1+¢2

_/1 dr
) e+ 12 +4
Lett+ 1 =2tan6. Then dr = 2 sec’ 0 d6.

15

IM

1A

M

M

IM



&N

dx

I
-
J

oy 00N N = N
—
s
e

(=]

3 +2cos2x + sin2x
y.d
4

2sec?d
4tan? 6 + 4
T

do

bl

2 2

COS“ x + sinx cosx — sin” x

T

3 s

2 -z 3 4+ 2cos2x + sin2x
RIREEN 1
_EX_Z_E‘/_Z3+200s2x+sin2x
nm 3
T4 28
o
T 16

3 +2cos2x + sin2x

cos2x — % sin 2x

3+ 2cos2x + sin2x
T

2cos 2x + sin 2x

3+ 2cos2x + sin2x

43. Letu = > +3x + 1. Then du = (3¢>* + 3) dx.

/

X
e3X +3x+1

21/3 P 2 S P
3 Jo e3X +3x+1

_ l/de_l/eg+10d_u
3 0 9 2 u

9
1 1 e’ +10
= —|x|x3 - = | In|ul
3 9 )
1. e2+10
=1--1
9"

16
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44. (a) Letx =sind. Then dx = cos 6 d6.
1 7
/Vl—xzdx:/ V1 —sin” 6 cos 6 do
0 0
1 12
:—/ (1 +cos26)do
2 Jo

_ 1, sin20]*
2 2

0

:1(g+0—0—0)

INESEN

(b) %[(1 —xNix] = (1-x)7 + %(1 %) (-2x) (x)
= V1 -x2[(1 —x%) —3x?]
= V1 —x2 —dx*V1 —x2

(C) By (b),4x2\/1 _x2 — \/1 _xz_%[(l —xz)%x]

1 1
1 1
/ x? l—xzdx:Z/ Vl—xzdx—z[(l—xz)gx]
0 0

1

0

1
7(0-0)

1X7r
4 4
T

[um—

6

45. Letx = sin’ @, where 0 < 6 < g Then dx = 2sin 6 cos 6 dx.

3 z .2
i 6
/ al dx:/ _Sme 5 -2sinf cos 6 do
0 1-x 0 1 -sin“ 0

3 .
:/ 2sin” 0 d6
0

3
:/ (1 —cos26)dé
0
:[9_ sin26?]gr

0

w

=S

il
3

46. (a) a(sinx +2cosx)b(cosx —2sinx) = (2a + b) cosx + (a —2b) sinx
We have 2a + b = 13 and a — 2b = 6.

Solving, we have a = 4 and b = 5.

(b) Letu =sinx +2cosx. Then du = (cosx — 2 sinx) dx.

17
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47. (a)
(b)
48. (a)

7 13-6t
/ anxdx
0 tanx + 2

s .
4 13cosx —6sinx
0 sinx + 2cosx

sinx + 2 cosx

0
7 7 cosx — 2sinx
:4/ dx+5/ ———dx
0 o Sinx+2cosx

ks 32
4 3Tzdl,t
=4|x| +5 —
0 2 u
V2
2

)

=nx+5|In|ul

32

= S5In—
T+ n—

2

é+ Bx+C A(l+x?)+ (Bx+C)(x)
x  14+x2 x(1 +x2)
_(A+B)x*+Cx+A
B x(1 +x2)
Wehave A+ B=0,C=0and A = 2.
Solving, we have A =2, B = =2 and C = 0.

2 2
2 2 =2
/—dx=/ L P
1 x(1+x2) o\x 1 +x2
2 /2 x dx
-2
1 1 1 +x2
Letu = 1 + x2. Then du = 2x dx.
2 2 5
/—dx=2(ln2—ln1)—
1

x(l +x2) 2
5

:2[ln|x|

= 21n2—[ln|u|

2
=2In2 - (In5-1n2)

=3In2-1n5

sin® x tan” x
= (1 -cos?x)(sec’x — 1)

=sec’x — 2+ cos’x

1
=sec’x -2+ 5(1 + cos 2x)

2
=sec x + —cos2x — —
2 2

18

_/er 4(sinx+200sx)+5(cosx—251nx)dx

du

u
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%
(b) / sin* x sec? x dx
0

Rkl

= / sin® x tan® x dx
0

7 1
=/ (seczx+—cos2x—§)dx
0 2 2

—4x 13 3 —4x
. } J (e )
x° X - (2x) dx
-4 1, Jo -4

98_12 36_12
= - - +

1

4 8 8
21e 12 1

~ e — (e

8 32
85 1

32 T3

e—4x 3
=

0

50. Letu =x+ 1. Then du = dx.

1 2
29, _ 2
‘/0 [In(x + 1)]" dx —‘/1 (Inu)” du

2

2 1
=|u(lnu)?| - u u
—[ (In )]1 ./1 (2)Inu x

2
:2@&%—2/'mum
1

2 2
:umm2—2HMn4l—[

=2(In2)>-4In2+2fu

=2(In2)>-4In2+2

19

96_12 1 [ (e—4x):|3 /3 €—4x
- + =[x - dx
4 2[ 4, Jo 4

—du
u
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51. (a) / e? sinx dx :[2e2 sin x —/ (2e?)(cosx) dx
0 0 0

=2e4—2“282 cosx] —‘/2(2e2)(—sinx)dx}
0 0

LY

Y 7 X
=2e4—4(0—1)—4/ e sinxdx
0

L]

ezsinxdx =2e% +4

X 2 T
e?sinxdx = —(eZ +2)

cﬁh

&N

(b) / e*(sinx + cosx)>dx = / e*(1 + sin2x) dx
Let u = 2x. Then du = 2 dx.
bd T
Wh = = U, h = — = —.
enx =0, u =0; when x 4,u >

T 1 2 .
/ e*(sinx + cosx)? dx = 5/ e2 (1 +sinu)du
0 0

u

/Y 1 T
:e1—1+§(e1+2)

o
2

l =
+§(e? +2)

0

|
3(66’Z - 3)

52. (a) / sin(Inx) dx = xsin(Inx) — / cos(Inx) dx

= xsin(Inx) — x cos(Inx) — / sin(In x) dx

2/ sin(Inx) dx = x sin(Inx) — x cos(In x) + constant

/ sin(Inx) dx = x(sm(lnx)z— cos(Inx)) + constant

(b) Letu =x+ 1. Then du = dx.

e’ -1 e”
/ sin[In(x + 1)] dx = / sin(Inu) du
0 1

_ u(sin(Inu) — cos(Inu)) |°

2
e +1
2
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in k. in k
54. (a) /xcoskxdxzx(smk x)—/SIHkxdx

x sin kx N cos kx
Tk k2
T

7 1 12
(b) / xcosxcos2xdx = 3 / x(cos 3x + cosx) dx
0 0

+C

s
2

_1 xsin3x+cos3x +1

2 3 9 |, 2

1 T 1 1r/m
—z[(—a“’)—(o*@) 315+
T 5

6 9

6 3 6o 1\
55. () /x«/_x_ldxz[xxw} _/ 2<x31> "
! 1 1

4 518
= (20V5-0) - E[(x— 1)2]
1

:2()\/__203_\/g
_40V5
=

(b) Letu =x—1. Then du = dx.

/Iéx\/mdx:/os(uﬂ)\/ﬁdu

5
=/ (u% +u%)du
0

_[2u§ 2u3r

5 73
_40V5
T3

0

21

xsinx + cosx}

L]

0

)—(0+1)]

IM+1A
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56.

57.

(a)

(a)

dx
Letu =Inx. Thendu = —

1 1
/ DX g = / wdu
1 0

_l+e 1|x
=3 737,
_1+e2 e’ -1
T2 4
3+e

4

Z Zz e 2x
- / ( ) (=2 sin2x) dx
o Jo \ -2

z ) e 2x
/ e " cos2xdx = cos 2x
0 -2

1 - o ox o
=—(-e"-1)- e “*sin2x dx
2 0

e_ﬂ2+ L_ H (e—;x) sin2x]2 - /2 (e—;x) (2 cos2x) dx‘
_ 0 0 _

D 2
¢ 5 +O—/ ™ cos 2x dx
0

1[#*}’5 1 e 7+1
0

21 =2 2 4
1 x e T+1
=——(e" -1
i )+ 3
_3—6_”
-8
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58. (a) /x(x+2)exdx=x(x+2)ex—/(2x+2)exdx

(x+ 1)e* —/exdx}

= (x> +2x)e* —2(x + e +2¥ + C

[l
1 1 X

:(ez+e—0)—/ xe* dx
1

o

e

= (x*+2x)e* -2

=x?e*+C

x2e* Inx

(b) /ex(x +2)e* Inxdx =
1

=€2+e—(61+e—€)+ X

1

=Mt —et pet (€ —e)
— 62+e _el+e + e¢
s L s

i Lo

—/4ex(20082x)dx
0

T T
- / e’ (—2sin2x) dx

0 0

e*sin2xdx = lex sin 2x

0

=(eT-0)-2 “excosbc

e*sin2xdx = e7 —=2(0—1)

(91
c:o\a
&

T 1 =
/4 e*sin2xdx = = (e¥ +2)
A 5

60. (a) / e* cos(mx) dx = e* cos(mx) + n/ e* sin(mx) dx
= e* cos(mx) + me” sin(mx) — 7 / e” cos(mx) dx
(1 +7°) / e”* cos(mx) dx = e” cos(mx) + me™ sin(mx) + constant

[e* cos(mx) + me™ sin(zx)] + constant

1
* dx =
/e cos(mx) o2
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(b) Letu =2 —x. Thendu = —dx.
2
/ e>~* cos(mx) dx
0

0
= - / e cos(2m — u) du
2

2
=/ e" cosudu
0

2
1
=TT [e“ cos(mu) + me* sin(mu)
n

0
ez -1

1+ x2

61. (a) Letx = atan6. Then dx = asec’ 6d6.

dx _/ asec? 6do
x2 + a? a’tan? @ + a?

1
o[ ao
a

1 X
“tan ' = +C
a a

3V3 X X 3V3 3V3 1
(b) '/O tan ngZ[xtan §:| —A XX3deX

0

33
T X
=3V3x=-0-3
V3 3 /0 x2+9

Letu = x> +9. Then du = 2x dx.

3vV3 36
3 d
/ tan_l)—cdx:\/gﬂ——/ &
0 3 2

9 u
3 36
=V3r - —[ln|u|]
2 9

=V37r-3In2

62. (a) /lnxdx:xlnx—/x(%)dx

= xInx — x + constant

1
b) Letu = +vx+ 1. Thendu = —— dx.
(b) Vx NG

2

e ] +1 e+l

/ de:2/ Inudu
0 Vx I

e+l
= 2[u1nu - u}
1

=2(e+1)In(e+1) —2e
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xInx

63. (a) /lnxdxz
1

e e 1
—/ x X —dx
1 1 X

e

=(e-0)—|x
1
=e—(e—1)
1

e e 1
—/ x-2lnx x —dx
1 1 X
:(e—O)—Z/ Inxdx
1

—e-2

(b) /le(lnx)zdx :[x(lnx)2

s

64. (a) / '
0

0 2
_fxﬂ_0+0052x%
187 4 4 |,
_mV2 V2 1
3 8 4

3 275\ 1%
(b) / x? sin 2x dx :[x2 (—COS2 x)
0

n V2 5
_[6_4X T -0 +/0 x cos 2x dx
R
256 3 8 4

2 2[sin3x s
108 5(0‘0)‘5[ 3 L
B n? 2
~ 108 27
66. (a) /sin(klnx)dx:xsin(klnx)—k/cos(klnx)dx

= xsin(k Inx) — kx cos(k Inx) — sz sin(k Inx) dx

(1+k?) / sin(k Inx) dx = x[sin(k Inx) — k cos(k Inx)] + constant

x[sin(k Inx) — k cos(k Inx)]
1+k2

/ sin(kInx)dx =

25

+ constant
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e 1 e
(b) / sin(mrInx) cos(mInx) dx = E‘/ sin(27 Inx) dx
1 1

_ 1 |x[sin(27 Inx) — 27 cos(2m Inx)] ¢
2 1 +4n2 !
_(I=-e)n
© 1 +4n2

67. (a) /xzexdx =x%e" — /(2x)exdx

=xzex—2[xex—/exdx]

= x%e* = 2xe* +2¢* + C

1
(b) Letu = vx. Then du = §x-% dx.
8 8
e%dx = 3/ x%eé/} . %x_% dx
1 1

2
= 3/ u*e" du
1

2
= 3[u2e“ —2ue" + 26"
[

1
(4e? — 4e* +2¢%) — (e — 2¢ + 2¢)]

3
= 6¢” — 3e

8 8
(©) /2'3/)7dx:/ e VX2 4
1 1

Letu = VxIn2. Then du =

8 8
[2Fasd (e 22y,
1

In2 _2

X 3

ln2 1
3 2In2 2

= — (L) e" du

In2 In2 In2

3 21n2

= 3 [uze” —2ue" + 2e"

(In2) In2

42 36 12

== _ +
In2 (In2)2 (In2)3

iy i
6

5 2in3 2 %
68. / x2c0s3xdx:[x S x] ——/ x sin 3x dx
0 0

3 o 3
2 % 2 %

:%+§ X COS 3x . —5‘/0 cos 3x dx

n? 2 5
=—+0-—|sin3

108+ 27[sm x]o
B 2 2
© 108 27

26
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69. (a) Letu = ;—r — x. Then du = — dx.

I

e G a== P

1
T

:/Gln(cosu)du

iV
T

:/Gln(cosx)dx
i

5 T 5 _
(b) . In [cos EZ - x)] dx — ‘/17r2 In(cosx)dx =0
s

dx=0

/ cos % cOS x + sin % sinx
n

s COS X

1
/6 [—§1n2+ln(1+tanx) dx=0

+/°1n(1+tanx)dx=0

2

/ In(1 + tanx) dx =
ll

Sy

N

mln2
24

(c) tan % = tan (% - %)

T T
tan T tan 3

T JT
1+tanztang

1-% V31
1+\/T§ V3-1
_4-2V3
2
=2-13
(d) Note that%ln(1 +tanx) = 1S.fi:1€x'

27
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70. (a)

6 (x+7r)sec2xdx
x 1 +tanx
12
T

5 xsec? x 5 sec’x
= dx + 7 dx
z 1 +tanx z | +tanx
12 12
z e

6
—/ In(1 +tanx)dx + 7

12

=)

[~

=[x In(1 + tanx)]

I~

6 6/ 12 12) " 24
n 1 137 mln2
=T+ —) - 22 (3— 3) -
6 n( +\/§) 2" Vi) 24

= %T [ln2—1n(3 - \/§)] - B_ﬂln(3 _ \/5) _min2

12 24
Orln2 O9rx
-8 1 ln(3 - \5)

_.z —1n2+1n(3 - \/5)2]

_ _%’T [—1n2+ln(12— 6«/§)]

- —%’T 1n(6 - 3«/5)

A B AW?+4)+Bu*+1)
u2+1+u2+4_ (U2 +1)(u?+4)
_(A+Bu*+ (4A+B)
W+ D +4)
Comparing like terms, we have A + B=0and 4A + B = 1.

1 1
Solving, we have A = 3 and B = -3

1 1 1
Thus, _ _ .
SN +d) 3@+ 32+ 4)

(b) Letu = —x. Then du = —dx.

(©

/_:f(x)dx:/_:f(x)dx+/0af(X)dx
:—/aof(—u)du+/0af(X)dx
=/Oaf(u)du+/oaf(x)dx

=2 / ’ f(x)dx
0
(i) Use the result of (b).

6
In(1 + tanx)]

=zln(1+tan£)—lln(1+tan£)—ﬂln2+nln(1+tan%)—ﬂln(

1

[5

¥

V3 du A 1 .
[\/g W2+ D) +4) [\/3 (3(u2+ ) 32+4)) "

Let u = tan 6. Then du = sec’ 6 d.

28

m
1+ tan —
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Letu =2tan¢. Thendu =2 sec? ¢ do.

/V3 du _1/’§ sec§
i 2+ D)u2+4) 3 ~z tan? 6 + 1

1 3 1 tan 1
S -4

3 7§ 6 — tan
_ ] tan~! v
9 3 2

i1) Note that = .
(i) tan?(—x) +4 tan’x + 4

Let u = tanx. Then du = sec? 6 dx = (u* + 1) dx.

s

/3 dx _1/’§ dx
o tan’x+4 2 ) x tan’x+4

_l/‘/g du
2 ) R+ DU+ 4)

T ltan_lv§
9 6 2

71. (a) Letx = V3tan 6. Then dx = V3 sec? 6 d6.
/ / V3sec? 9
x2+3 3tan29+3

\/_/de
\3

tan 3x + tant
= — constan
3 3

(b) Letr=tanx. Thendr = sec? x dx.
/ 1 dr = / sec? x dr
1 +2cos?x sec?x + 2
3 / dr
) 2+3

V3 V3t
= —tan

—— + constant
3 3

V3 -1 V3 tan x
?tan 3

+ constant

29

3

/

-1 V3
tan™" 25602 ¢

2
tan—1 2 4tan” ¢ + 4

d¢

1A

1A

M

M

1A

M

IM

1A

IM

1A

1A



(¢c) Lety=2m—x. Thendy = —dx.

Sn 3n
3”4 f(x)ln(l+esmx)dx:— 5: f(zn—y)ln(1+esi“<2”—Y>)dy M
N w
:L“ )i (1475 dy 1A
PE e
== /. f(y)ln( iy )dy
;

Sm
T

—£4 FO (14 e ) dy+ [ 7 f()sinydy
Tﬂ' T

o)

Sn T
il . e
£(x)1n (1 + eW) de+ [ F(x)sinxdx
3

3n

K T
¥ ’ 1 ¥ .
/ f(x)ln(1+e“nx)dx=§/ f(x) sinx dx 1
sin x
d) Put ek
@ Put fx) = 1+200?§ ) .
sin(27 — x —sinx
27— x) = = == IM
fm=x) 1+2cos?(2nr —x) 1+2cos?x £t
‘/Sf sinx (1 + e*n¥)
—dx
ix 1+2cos2x
1 * sin” x
2 in 1+ 2cos?x
5t
1 7 1-cos’x
2 iz 1+2cos?x
1 57"1——(1+2cos x)+1
=3 dx M
2 ) 1+ 2cos?x
3 [ N
_Z'ﬂf 1+ZCos2 /
3[V3 1\/_tanx TOoq0F
= —|—=tan - —1|x
4 3 3z 4 3x
4 4
_‘/_ﬂ n o
12 8
2. () 1+sin2t: 1+ 2sintcost M
I +cos2t 1+ (2cos?t—1)
_ 1 +2sintcost
a 2cos?t
1 2t + tant |
= — sec an
2
(b) [erma=erw- [erwa M
/ex[f(x)+f'(x)]dx=exf(x)+constant 1

30



(¢) Let f(x) = tang. Then f'(x) = %sec X

T (1 +si T (1
/ wdxz/ e* —secz—+tan)—c dx
0 1 +cosx 0 2 2 2

d) Letu =g—x. Then du = — dx.

‘/72' 1+co§x dx:—/o 1+cos(7—x) 4
o e*(1+sinx) z ef_“(1+sin(§—u))

Pis .
_xz ["2 e"(1 +sinu)
—e 2 — ~ du

0 1 +cosu

Il
Q
(STh]
S|

- e

Il
—

d —(sin @ -2 0 — (t 0 -2 20
@ () in(escd+cotg) = SO cosd - (tan)7 sec
de cscl + cotl
—cscHcotf —csc2

cscd + cotd

= —cscél

Thus, / csc60df = —In(csc O + cot §) + constant.

1
(i1) /,—dx:2/cs02xdx
sinx cos x

= —In(csc 2x + cot 2x) + constant

(b) Letu :g—x. Then du = — dx.

/9

[rgf<x>1n(1+esin’“0°”)dx=—/6f(g‘“)ln[”e““(z et a

€1nu C0§u+1
/ f(u) 1n ( smu cosu ) du

—/g‘nf(u) In(1+ €570 di
3

+ f(x)(sinx — cosx) dx

6
s

3

27 fo 1n(1 4+ Sinx- ““x - /3f(x)(sinx—cosx)dx

o
6

o
3

1 r3
f(x)ln(1+e““x C‘“x = 5/3 f(x)(sinx — cosx) dx
5

sinx — cosx

(¢) Put f(x) =

sinxcosx
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sin(£ —x)—cos(Z—x
f(g—x)z (2” ) Erz )
sin (5 — x) cos (5 —x)
_cosx—sinx
~ cosxsinx
=—f(x)
/3{ (sinx — cosx) In(1 + ¢Sinx=cos ) N
z sinx cos x
1 3 (<in oy — 2
:_/ (sinx = cos )"
2 )z sinx cos x
1 (3 1-2si
-1 [ o,
2 )z sinx cos x
1 (5 1 x
N S T A
2 Jx sinxcosx x
6 6
=5 —In(csc 2x + cot2x)| —|x
e Ul
1 n
=— 1] 3__)
2(n 3

74. (a) (i) Letu=ux— g Then du = dx.

L]

T
31n X sin (u + )
/ - dx / du
= sin® x + costx o sin? ) +cos* (u+ %)

2
y
/2 cos* x
0 sin*x + cos?x

b -4
. sin® x
(i) / —
0 sin®x + cos*x

s . .
2 sin® x 4 sin x
— dx + - dx
sin” x + cos? x z  sin® x + cos? x

Il
s 5 s

3
- 4 z 4
sin” x 2 cos* x
— dx +/ — dx
sin” x + cos? x 0 sin”x +costx

L]

dx

1]
—
=
| S
S N

ST

32

M

M

1A

M

M

IM

M

1A



(b) Letu =A—x. Thendu = —dx. 1M

2 0
/ xf(x)dx:—/ (A=—u)f(A—u)du
0 2

P
2/ (A—u)f(u)du M
0
Pl Pl
2/1'/0 f(x)dx—‘/0 xf(x)dx
1 A
-5 [ rwa !

4 sin® x — sin® 2x
(c) Put f(x) = 7

sin”* x + cos42x ) ) )
4sin“(mr —x) —sin“(2wr — 2x)  4sin” x — sin” 2x

We have f(r —x) = = = f(x).
! sin* (7 — x) + cos*(7 — x) sin* x + cos* x /
T Axsin® x — x sin2 2 T Asin?x — sin? 2
/ xs'1n4x X sin xdx:/ x( sm4x sin x)dx
0 sin” x 4+ cos* x sin x+cos4
z/”4s1nx sin® Zxdx IM
2Jo sin*x+costx
) -2 2
z‘/ sin? x — (2 sinx cos x) & M
2 Jo sm 4 x +costx
7 4 | -
z‘/ sin® x(1 — cos x)dx
2 Jo sin x+cos4
=27r/ sin* x _ simx
0 sin*x + cos*x
2 (" M
=21 =
2
1A
75. (a) Let u = V3k tan §. Then du = V3k sec? 0 dé. M
k zZ 2
k 6 k-V3k 0
/_du:/ k- NBkse?o M
o u%+3u? o 3kZtan?@ + 3k2
3 I
R
3 Jo
3 16
2
3 0
3
_ V3n A
18

33



(b) Letu =a —x. Thendu = —dx.

a 0
/ xf(x)dx:—/ (a—u)f(a—u)du
0 a

/0 (@ - ) f () du

a/oaf(x)dx—/oaxf(x)dx
4 [ row
sinx

(C) Put f(X) = m

sin(m — x) sin x
Th - = =
en f(x =x) cos(2mr —2x)+7 cos2x+7

/” xsinx dx:E/ﬂ sin x e
o cos2x+7 2 Jo cos2x+7
_n/” sinx
“2Jo 2cos?x—1+7
- .
:z‘/ sin x dr
4 Jo cos?x+3
Let u = cosx. Then du = —sinx dx.
F/g : -1
d
/ X sinx dx:—z‘/ u
o cos2x+7 4 )1 ur+3

/1 du
-1 uz +3

= f(x).

TSN

o\
:I\)
+ | &
w

(ST
—_——

2R
~—————

2
A8}

(O8]
(@)

76. (a) Lett=m —x. Thendr = —dx.

b/g 0
/ xf(sinx)dx = —/ (m—=1)f[sin(wr —1r)] dt
0 T

/n(n—t)f(sint)dt
0

n‘/oﬂf(sinx)dx—/oﬂxf(sinx)dx
T (", .
:5/0 f(sinx) dx
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(b) Letu =m —x. Thendu = —dx. 1M

‘/Oﬂxf(sinx)dx: g/oﬂf(sinx)dx

n T o
_5[‘/0 f(s1nx)dx+/72t f(smx)dx] M

z 0
=g/0 f(sinx)dx—g‘/g Flsin(r - u)] du

T T T fr
=—/ f(smx)dx+—/ f(sinx) dx M
2 Jo 2 Jo
T
:n/ f(sinx) dx 1
0
(©) Note that smx2 _ sinx —_ s1nx2 .
1 + cos X 1+ (l-sin"x) 2-sin"x
sinx
Put f(sinx) = .
f 2 —sin®x
P . z .
/ X sinx dx:ﬂ/ sinx d IM
o 1+cos?x o 1+cos?x
Let u = cosx. Then du = —sinx dx. 1M

T . 0
d
/ Xxsinx dr = _ﬂ‘/ u
o 1+4+cos?x 1 1+u?
/1 du
=
0 1 +u?
Let u = tan 6. Then du = sec” 6 d6. 1M
7 : T 29
/ X sinx dr = ﬂ/ sec 40
o 14cos?x o 1+tan?6

%
:ﬂ/ do
0

%
=m|6
0
2
n
= 1A
4
X
(d) Put f(x) = . IM
2 —x2 s Ly
Since f(—x) = = = —f(x), f(x) is an odd function.

2-(—x)?  2-x2

35



Note that (—x) f(sin(—x)) = —x(—f(sinx)) — xf(sinx) = X sinx

1 +cos?x’
T T
/ xf(sinx)dsz/ x f(sinx) dx
- 0
o (ﬁ)
4
)
#0
The claim is disagreed. 1A
77. (a) Letu =m—x. Thendu = —dx. IM

b/g 0
/ xf(sinx)dx:—/ (m—u) f(sin(mr —u))du
0 b/s
=/ (m—u) f(sinu) du M
0
:n/nf(sinu)du—/”uf(sinu)du
0 0
:n/nf(sinx)dx—/nxf(sinx)dx
0 0
2/Onxf(sinx)dx:7r‘/onf(sinx)dx

Vs T T
/ xf(sinx)dx = —/ f(sinx) dx 1
0 2 Jo
(b) (i) Letv=—x. Thendv = —dx. IM
0 0 ,(_
/ g(X)dxz_/ 8(=v) 4,
_l+e* < l+e™V
_ [T g
_/0 e'(l+e™) dv
_[rea,
0 1+ev
[Ty, |
0 1+ e*

8(X) 4.  gx) " 8
()/ 1+ex /_,r1+exdx+‘/0 1+exdx
[, [T,
0 1+ e* 0 1+e*
[
B 0 1+ e*

:‘/0 g(x)dx 1
V2 + cosx

V2 +cosx + V2 —cosx

() Putg(x) =

36



V2 + cos(—x) V2 + cosx

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

/” V2 +cosx
—z (1 +e*)(V2+cosx + V2 —cosx)

=/O"g<x>dx

=[xg(x)]0 —A xg'(x)dx

g(—x) = =g(x)

2V2+cos x

—sin x — - —sinx siny
(\/2 + COSX + \/2 Ccos X) (\/2 + cos x) (2\/2+cosx + 2V2—cos x

g'(x) =

(V2 + cosx + V2 — cos x)2
—sinx

2V3 +sin® x + (3 + sin®x)
—X

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

2V3 +x2+3 +x2

/” V2 +cosx
—z (1 +e*)(V2+cosx + V2 —cosx)

- inx) dx
[xg(x) . -/0 x f(sinx)

ng(m) — g/onf(sinx)dx

~rgm -5 [ g0

V9

ng(m) - g[gm]
0

( -1 V2+1

+
V2=1+V2-1 V2+1+V2-1

IR NN

2 2
3cos2x+5  3(coslx—1)+5
2

6cosZx +2

SeC2 X

T 3+sec’x
(b) Letu =tanx. Then du = sec? x dx.

T 2 T 2
/ dx:/ sec” x d
o 3cos2x+5 0o 3+sectx

b
=/ du
0 4+Lt2

78. (a)

37

M

IM

M

1A

IM

1A

M



Let u = 2tan 0. Then du = 2 sec> 6 dé.

% 2 tanl% 2 29
/ _dx:/ _2sec’b
0o 3cos2x+5 0 4 +4tan2 0

n 11

(¢) Letu = —x. Then du = —dx.
/ f(x)In(e* + 1) dx

0 @
:/ f(x)In(e® +1)dx +/ f(x)In(e* + 1) dx
- 0

0 a
—/ f(—u)In(e™ + 1) du +/ f(x)In(e® +1)dx

/ f(x)ln(

) / f(x)In(e* +1)dx

—/ f(x)ln(1+ex)dx+/ f(x)lnexdx+/ f(x)In(e* +1)dx
0 0 0

=/Oaxf(x)dx

6 sin 2x
(3cos2x +5)2°
in(—2 —65sin 2
Then f(—x) = 6 sin(—2x) _ 6sin 2x
(3cos(=2x) +5)2  (3cos2x +5)2

Note that d 2 B 6 sin 2x
dx \3cos2x +5)  (3cos2x +5)%

T 6sin2
/ 2 et + 1) dx
~z (3cos2x +5)?

_ / 4 6x sin 2x d
o (3cos2x +5)2

(d) Put f(x) =
=—f(x).

T 1
/ — &
[3cos2x+5 0 o 3cos2x+5
T
_ _l _1 1
3(0) + 5 2 ( )
dl t
=———tan" =
20 4 2
.. sin3x 1 . . .
79. (@) (1 - —(2cos2x + 1) = —— [sin3x — 2 sinx cos 2x — sin x|
sin x sin x
1
= — [sin3x — (sin3x — sinx) — sin x]
sinx
=0
sm3x
Thus, =2cos2x + 1.
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(i1)) Putx = % +y.

sin 3
M :20052(z+y)+1
sin (£ +y) 4
sin =% 3” cos3y+cos s1n3y 2 80y 4 1
- +
smzcosy+coszs1ny —
cos3y—sm3y 2sin2y + 1
cosy +siny
sin3y — cos 3y — 2sin2y— 1

sinx + cosy

(b) (1) Letu =a—-x. Thendu = —dx.

'/O‘af(x)dxz—‘/aof(a—u)du
=‘/Oaf(a—u)du

a
= / fla—x)dx
0
in 3
(i) Put f(x) = —0r
sinx + cos x
p sin3 (§ —x) — cos 3x
/(5-4)- :
2 sin (5 —x) +cos (5 - ~ cosx + sinx

s

T
2 sm 3x 7 —cos 3x
We have —dx
o sinx sinx + cos x cosx sinx + cosx

s s s
2 sm 3x 2 sin 3x 2
2 ————dx +
o sinx sinx + cosx cosx sinx + cos x 0

(SR

sin 3x 1 7 sin3x — cos 3x
— = dx=- ——dx
o sinx +cosx 2 sinx + cosx

3 1 172
©) f _sindx 4 —/ (2sin 2x — 1) dx
smx+c0sx 2 Jo

1 3
= —[—cost—x}
2 0

—1-

I

1-cos2x 1—(1-2sin’x)

80. =
@ I+cos2x 1+ (2cos?x—1)

2sin’ x

2 cosZ x
= tan2 X

39
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(b) Letu =a —x. Thendu = —dx.

/Oaf<a—x>dx=—faof<u>du
:'/Oaf(u)du

:Aaﬂm¢r

(c) Letu = cosx. Then du = —sinx dx.

/tanxdx:/ Slnxdx
CcOS X

B du

u

= —In|u| + constant

= —In| cos x| + constant

(d) /xseczxdx:xtanx—/tanxdx

= xtanx — (—In|cosx|) + constant
= xtanx + In | cos x| + constant

© /Z (cosx — sinx + y/x)(cosx — sinx — i)
0

dx
1 + sin2x

1N

(cosx —sinx)? —x

dx
1 + sin2x

2 2

X —28INXCOSX + COS“X — X
1 + sin 2x

bl

sin

dx

T 1—sin2x—x
1 + sin2x
T1-sin(5-2x)- (5 —x)
1 +sin (5 — 2x)
71 -cos2 F x-Z
/ cos xdx+/ I 4y
o 1+cos2x o 1+cos2x

n o T
4 ) 4 X—Z

= tan” x dx + 5 dx
0 0 2cC0s*x

T 1 % T
:/ (sec2x—1)dx+—/ xseczxdx—z‘/ sec? x dx
0 2Jo 8 Jo

dx

| T T
:[tanx—x + —|xtanx + In(cosx)| - —= tanx]
o 2 0 0
T 1
=1--—--In212
4 3"
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T
81. (a) /cos4xdx
0
7 (1 2
:/ ( +cos2x) &
0 2
T (1 cos2x cos?2x
= -+ + dx
/0(4 2 8 )

_/” 1+0032x+1+cos4x dx
“Jo \4 2 16

T

3x sin2x sin4x
=— + +
8 4 32
B 3
8
(b) Letu =k —x. Then du = —dx.

0

k 0
/ F)g(x) dx = - / F(k - wg(k - u) du
0 k
k
_ /0 F)g(k - ) du

k
- /0 F)g(k - x) dr

k k
3| [ reeware [ rwet-nax

k
=5 | e + gk =01 g

k
a
= 5/0 fx)dx
(¢) (i) Put f(x)=cos*xand g(x) = ;
1+esmx

f(2r —x) = cos* (2 — x) = cos*x = f(x)
¢(x) + g2 - ) = 1

1 + esinx + 1 + esin(2m—x)
1 1 esinx
1+ esinx + 1+ e—sinx X esinx
1 esinx
1+ esinx + 1+ esinx

=1
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Letu = 27 — x. Then du = — dx.

2 4 2r
1
COS—.xdxz— cos* x dx
0 1+es1nx 2 0
1 V.4 2r
= 5(/ cos4xdx+/ cos4xdx)
0 V.4
1 [~ 1 [°
:5/ cos4xdx—§/ cos*(2m — u) du
1 0” 1 ﬂ”
ZE‘/ cos4xdx+§/ cos* udu
0 0
B 1 (3n N 1 (3n
218 218

3

8
(1]) /27r qu COS x /
1 + esSinx
3n
8

1+ esmx 1 + esinx

2r
cos* x
cos* x dx —
1 + eSlIl.X

(1 + ein%) cos* X cos* x ]

__”__
_8 8

82. (a) Letu =k —x. Thendu = —dx.
k 0
/xf(x)dx=—/ (k—u)f(mr—u)du
0 k
k
= [ k= p an

k
- /0 (k =) f(x) dr
Put k = 7.
/ xf () dx = / (- ) f(x) d
0 0

1 T T
:—[/ (7r—x)f(x)dx+/ xf(x)dx]
2 1Jo 0
T T
-3 [ s
0
(b) Letu = cosx. Then du = —sinx dx.
/” sin x dx:—/_l du
o 1+cos?x 1 1 +u?
_/1 du
B _11+u2
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Let u = tan 6. Then du = sec” 6 d6.

s

T . T 2
/‘ sin x dx:/ sec” 0 40
o 14cos?x x 1+ tan? 0

[T

Il
—
S
S

|

cos (g - x) —cos (% +x)

(©

3 + cos2x
_ —2sin £ sin(—x)
3+ (2cos?x—1)
1 sin x
2 I+cos?x
sin x
Put = —
flo) = 1+cosz( ) _
sin(mr — x sinx
Then f(m — =
A )1+cosz(7r—x) 1+ cos?x
T x|cos (& —x) —cos (X +x
JEEI TN
0

3+ cos2x
- .
X sinx
o 1+cosx
- .
sin x
o 1+cos*x

| =

N NX

83. (a) Letu =m —x. Thendu = —dx.

= f(u)du
= [ flx)dx
xsinx (7 (m—x)sin(r — x)
®) / T+cos2x — Jo 1+cos®(x—x) d

T (m—x)sinx
o 1+cos?x

1 T xsinx T
= — - dx+
o 1+cosx 0

2
x .
:E/ sinx dx
2Jo 14cos?x

43
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(¢c) (i) Letx=tan6. Thendx = sec? 0 do.
1 2
/ dr = / sec” 0 40
1+x2 1 +tan% 6
- / a6

= 6 + constant

= tan~! x + constant

T (x + cos® x) sin x

(i1) dx

0 1+ cos?x

T . T 5
X sinx cos’ x
- —dx+/ SO X gy
./0 1 4+ cosx o 1+cos?x

b/g . F/g 5 :
b1 sin x cos” x sin x
:—/ —zdx+/ —2dx
2Jo 1+cos?x o 1+cos*x

. cos’(—x)sin(—x) —cos’xsinx . | .
Since 5 = > itisan odd function.
1 + cos?(—x) 1 +cos”x
Let u = cosx. Then du = — sinx dx.
T (x 4 cos’ x) sin x
3 dx
0 1+ cos*x

-1
T du
= —— ——+0
2/1 1+ u?
_n/] du
_2 _11+M2

-z tan~! x 1
=5 .

2

3

sin 2x

84. (a) /g(x)dx:sinzx( )—%/(ZSinxcosx) sin 2x dx

1 1
= isinzxsian— 5_/ sin? 2x dx

T l T 1 T
(b) / gx)dx = = ——/ sin? 2x dx
0 2 o 2Jo

1 T
:O——/ (1 — cos4x) dx
4 Jo

sin? x sin 2x

B 1 sindx | ™
__Zx_ 4 ]0
7
T4
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(¢) Letu =m—x. Thendu = —dx.
F/g 0
/ xg(x)dx:—/ (m—u)g(mr —u)du
0 b/s
= ‘/n(n — u) sin® (7 — u) cos(2m — 2u) du
0

T
=/ (7 — x) sin” x cos 2x dx
0

:ﬂ/()ﬂg(x)dx—/oﬂxg(x)dx

(d) Note that (—x)g(—x) = —x sin®(—x) cos(—2x) = —x sin® cos 2x = —xg(x).

Thus, xg(x) is an odd function.
Letu = x — n. Then du = dx.

‘[inxg(x)dx = /_:xg(x)dx+‘/:ﬂxg(x)dx

2n
= 0+/ xg(x)dx

Ve
= / (u + ) sin® (u + ) cos(2u + 27) du
0

=/O”(n+x)g(x>dx

=7r'/0ﬂg(x)dx+‘/0nxg(x)dx

2 x
sin” &
85. (a) sinx+ sinxtanzg = 2sin§cos§ (1 + —i)

2
X X Lo X
= 2tan 5 (cos2 = + sin? )

2 2
X
=2tan -
an2
2 342
(b) Note that x> + ax + a® = (x+g) +%.
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3 3
Letx + g._ ﬁtan@. Then dx = ﬂseczadﬁ. IM
2 2 2
a dx 3 %secze
[ e, "
0 X“tax+a z 4 tan?6 + 24
2 /s
= — do
V3a Jz
o) 3
=—1|6
Val |z
n
= 1A
3V3a
_in
"~ 9g
(c¢) Use the result of (a).
sinx+sinxtan2§ = 2tan§
] 2tan 5
sinx = ————
1 +tan? §
1 1+
Lett=tan§. Thendtziseczgdx: 3 dx. 1M
T dx Lo 2
/ - 2 =/ 57 1 5 dr M
0o SInx+ 0 m+2 +17
_/1 dr
“Jo P4+l
Vi
S 9(1)
V3r
_ 1A
9
@ i( .cosx ): (—sinx)(sin).c+2)—Cosx(cosx) IM
dx \sinx +2 (sinx + 2)2
_ —2sinx — 1
~ (sinx +2)2
_ —2(sinx+2)+3
© (sinx +2)2
2 3

—— + —
sinx +2  (sinx +2)2
Integrate both sides with respect to x.

T

1 o 5 dx
= —2/ - +3/ _ 1M
0 o sinx+2 o (sinx +2)2

Y L oy
2 9 o (sinx +2)2

/’z’ dx 2V3x
0

(sinx +2)2 -7

COS X
sinx + 2

Note that

[cos(—x) + 2] - (cosx +2)2°

46



1 . .
Thus, —— - isaneven function.
(cosx +2)

Letu =g—x. Then du = — dx.

T

7 dx 7 dx
/ 2= 2/ 2
—z (cos+2) o (cosx+2)

_ 0 du
B 2-/— [cos (£ - u) +2]2

o
2

‘/IZT du
=2 S
o (sinu+2)2

e

27 6

_4\/571_1
T 27 3

Ve 1 Ve
86. (a) / x%cos?xdx = 5/ x%(1 + cos 2x) dx
0 0

T T

x3 1 [~
:[— + = |x? sin 2x —-/ x sin 2x dx
6], 4 o 2Jo
3 1 T 1 V.4
:ﬂ—+0+—x0052x ——/ cos 2x dx
6 4 o 4Jo
o oor T
ZF+Z - sin2x0
_zr3+7r
6 4

(b) (1) Letu =-x.Thendu =

/f(x)dx /f(x)dx+/ £(x) dv
- / F ) du + /0 £x) d
=/Oaf(—u)du+/oaf(X)dx

- [T1r@+ rennas
(i1)) Letu = a —x. Then du = —dx.
a 0
/0 xg(x)dx = —'/a (a—u)g(a—u)du
- [Tz

=a/0ag(x)dx—‘/0axg(x)dx
5 [ eww
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(©)

&7. (a)

Put f(x) = In(1 + €*)(sin’ x + x) cos” x.

F(x) + f(=x) = In(1 + €¥)(sin’ x + x) cos® x + In(1 + =) (sin® (=x) — x) cos?(—x)

X

=In(1 + e*)(sin’ x + x) cos>x — In ( ) (sin® x + x) cos? x

= In(e*)(sin’ x + x) cos’ x

= x(sin® x + x) cos® x

Use the result of (b)(i).
T T
/ In(1 + €¥)(sin® x + x) cos? x dx = / x(sin® x + x) cos? x dx IM
- 0
i T T
=/ xsin3xcos2xdx+/ x? cos® x dx
0 0
s 3
= / x sin’ x cos® x dx + T + il
0 6 4
Put g(x) = sin’® x cos> x. Then g( — x) = sin® (7 — x) cos?(m — x) = sin’ x cos? x = g(x).
Let u = cosx. Then du = —sinx dx. 1M
T T T
/ xsin3xcoszxdx:—/ sin® x cos® x dx 1M
0 2 Jo
x -
= —§[ (1 — Mz)l/lz du
_—
= Ef_l(uz—u4)du
o [u3 u5]1
213 50,
: 2
15
Combine the results.
4 2 o oor
In(1 + e*)(sin® x + 2xde= 4 |—+=
/_ﬂ n(1 + e*)(sin” x + x) cos” x 5 et
3
> 23w
=— + — 1A
6 60
sin36  sin26 cos 6 + cos 20 sin 0 IM
sing sin @
3 2 sin @ cos? @ + cos 20 sin §
B sin @
= (1 + cos20) + cos 20
=2cos26 +1 1

48



3

sin 3x cos 4 3

sin [3 (x+§)] + cos 3x sin 2

sin (x + %)

sin x cos 4 + CcOos x sin %

‘/75+cos3x-‘/7§
V2

Vv

s x - T+COS)C' 5

—sin3x -

cos 3x — sin 3x

CcOS X + sinx
©) () Letu= g — x. Then du = — dx.
x 3
2 cos3x cos (77{

IM

0
COS X + sinx ,/2
0

J

sin 3u

sinu + cos u
0

s
2
sin 3x
= —  dx
z COSX +sinx
cos3x
(ii)
COSX + sinx
T cos3x 0 sin 3x
== ————dx+ | —————dx
2 0 COSx +sinx z COoSx +sinx
S .
cos 3x sin 3x

i

1
2 COS X + sinx

/’5
0
)
1 gsin(3x+%’r)
=—/ o &
2Jo sin(x+7%)

%/Og[2cos(2x+%)+l]dx

CcOsS X + sinx

]

cos 3x — sin 3x
COSX + sinx

1 r3
=—/ (1 —2sin2x)dx
2 Jo
1 3
—x+0052x}
2 0
T
4

88. (a) Letu =a —x. Thendu = —dx.

/Oaf(a—X)dx=—/a0f(u)du
:‘/Oaf(u)du
- [Mrwa
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7 (m —x)sin(mr — x)

® O I= o 1+cos?(mr—x)
T (mr—x)sinx

o 1+cos?x
(i) Use the result of (b)(i).

/ X sinx
1+cos2x
T
sinx
n [,
2 Jo l+cos’x

Letu = 7 — x. Then du = —dx.

i 7 sinx T
Ry
2(Jo 1+cos z
s
T /2 sin x /0
2 1+cos2x z
by 7 sinx 7
= — 2 +
2 1+ cos“x 0
% sin x
[T,
o 1l+cos*x
(iii)) Letu = cosx. Then du = —sinx dx.

I:n/g sin x dr
o 1+cos?x

3 1 du
__ﬂ[ 1 +u?
3 ' du
—71'—/_1 1+ u?

Let u = tan 6. Then du = sec’ 6 dé.

~
Il
N

z 2

4 sec”d
/ Sl
_x 1 +tan?0

89. (a) Letu = ;—r. Then du = — dx.

0

Y

N

12 6

N

IV

I

[r’éln[cos(;l_x)]dx:_/u

T (mr—x)sinx
1 + cos?x

sinx

1 + cos? x

sin(mr — u)
1 + cos?(m —u)

sinx

1 + cos? x

Incos(u) du

50
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S

(b) %ln [cos (%—x)]dx—[rgln(cosx)dxzo
i)
%

/ oS 7 cosx + sin 7 sinx
In

s COS x

1
51+t
/ln X =0
V2

% 1
/ " In(tanx + 1) dx = (5 ln2)

12

N

N O

s

6 Vs
In(t +1)dx = —1In2
/1”2 n(tanx + 1) T
) @) tanlﬂ—zztan(g—%)

tan 5 — tan 7

= JT T
1+tan§tanz

_V3-1 V3ol
1+V3 V3-1
=2-V3
d sec? x
ii) Note that — In(t 1) = .
(i1) oi adécn(anx+) Po——
o
/ xsecxdx
x tanx + 1
12
© s
=|xIn(tanx + 1) —/ In(tanx + 1) dx

i)
i i bl by by
_gln(tang+1)—Eln(tanﬁ+1)—ﬁln2
. (V3+3)* =« 2 n
=—Inh——— - —In(3-V3] ——1n2
24" 3 24“( Vi) "
n [ (3 +V3)* (3+«/§)2]
= In X

Sl

24 {342)(3-V3)2 (3+3)?
(3 +3)°
(39)(2%)
s 3+43
4 3\2
T 1 V6 +3V2
3"

="
24

In
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90. (a) Letu = cosax. Then du = —x sin x dx.

1
/cos“nxsin3 axdx = ——/ ut(1 = u?) du

n
1

= ——/(u4—u6)du
Vs
w ou

= —— + — + constant

St In
cos’ tx  cos’ mx
=— + + constant
S5t Tr

(b) Letu =3 —x. Then du = —dx.
3 0
/ x cos* 7rx sin® mx dx = — / (3 — u) cos*(3n — mu) sin’® (3w — 7u) du
0 3
3
= / (3 — x) cos* mx sin® 7x dx
0

3 3
2 / x cos* xmx sin® rx dx = 3 / cos* 7rx sin® 7x dx
0 0

3 3[ cos®mx  cos’ax ]’
4 . 3
/ xcos mxsin® rxdx = = | — +
0 2 St r
0
_ 6
35

91. (a) Letu =k —x. Thendu = —dx.

k 0
/ In(1 + tan k tanx) dx = —/ In[1 +tank tan(k — u)] du
0 k

k
:/ In
0

k
:/ In
0
sec? k

k
= ln—d
‘/0 1 +tank tanu .

k k
:/ ln(seczk)dx—/ In(1 + tan k tan x) dx
0 0

1+tank -

tank —tanu
1 +tanktanu

1 +tank tanu

k k
2/ In(1 + tan k tan x) dx = 2 In(sec k) [x
0

0

k
/ In(1 + tan k tanx) dx = k In(sec k)
0

T
b) Putx = —.
(b) Putx 1
%
‘/0 ln(1+tan%tanx)dx:gln(sec%)
%
/1n(1+tanx)dx:%1n\/§
0
_7r1n2
-8

52
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8602 X

d
(C) a[h’l(l + tanx)] = m

(d) Letx = tan#. Then dx = sec’ 0 de.

s

1 -1 z
t 4 0
/ an xdx:/ — sec’6dd
0 1+x 0 1+tan@

iors

=|01In(1 + tan ) —/ In(1 + tan 6) d6
0 0

—fan—’”nz

4 8

_7rln2

-8

92. (a) /xexdxzxex—/exdx

= xe* — e* + constant

(b) Letu = x°. Then du = 2x dx.

1 ) 1 1
/ X dx = —/ ue" du
0 2 Jo

(¢) Let f(x) = e,
F(=2) = (=% = %X = — £ (x)
f(x) is an odd function.

9
Thus, / e dx = 0.
-9

93. (a) Letx =3tand. Thendx =3 sec? 0.do.

-11

/1 1 dx—/m 3 3sec’d »
o X249 o 9tan? 6 + 9

tan- 1

= —tan~ -

3 3

2 1 — si’ @ 2

I —tan” 60 o2  cos” 8

l+tan?6 {4 si260  cos?6
cos2 0

cos? 6 — sin”

() ©

cos2 6 + sin
= cos 26
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(ii) Let? = tand. Then dr = sec>0d0 = (1 + ¢*) d6.

/Z ! de—/l ! L g
o 4cos20+5 Jy 4(i)+5 1+12

1+12

1
1
= dr
/0 ?2+9

-1

= —tan
3

W =

0 1

© Letu= ;—T — . Then du = — do.
4cos (4 —2u) +5

%—1 dé
,/0 4cos20+5
1

- [ 4
/0 Asin2u+5

1
= ——df
/0 4sin26 + 5

@ /2’ 45sin26 + 4 cos26 + 10
o (4sin20+ 5)(4cos26 +5)

du

|
R

bl

&N

T T 1
—do+ ——df
o C€0s20+5 /0 4sin260 + 5
3 1
=2 ——df
/0 4cos20 +5
1
3

1
tan”! =
an 3)

94. (a) Letu =atané. Then du = a sec” 6 d6.
2 2002
u a“tan“ 6
——du = —  .asec’6do
,/a2+u2 " /a2+a2tan29 “
:a/tan29d9
=a/(sec29—1)d0

= atan 0 — af + constant

i u
=u —atan = + constant
a

(b) Letwu = —x. Then du = —dx.
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(c)

b
/ (%) 10gys (5h<x) + 1) dx
-b

0 b
= / g(x) log,s (5”("> + 1) dx +/ g(x) logys (5h<x) + 1) dx
-b 0
0 b
= —/ g(—u) 10g25 (Sh(—u) + 1) du +/ g(x) 10g25 (Sh(x) + 1) dx
b 0
b b
= _/ g(u)logys (5—h(u) + 1) du +/ g(x)logys (Sh(x) + 1) dx
0 0

4 b
) _/ 8(x) logas (Sihm " 1) dx +/ 8(x) logys (5h(x) + 1) dx
0 0

b 1+50)
— h(x) JE
_/0 g(x)logzs[(S +1) ( o )]dx
b h
- / g(x) 1ogys (5 (x))dx
0

1 b
-1 /0 ¢ (Oh(x) dx

2
16 — 167

16+ 16-* — 1
N (e (Al
Y T toxr16n -1
h(—x) =47 —=4* = —h(x)

Both g(x) and i(x) are odd functions.

Letu =4 -4 Thendu = (4* +47")(In4) dx.
L (16¥ = 167) logys (54 4" +1

/ ( ) logys ( ) dx
1

Put g(x) = and h(x) = 4% —47%,

—-g(x)

_ 16% + 167 — 1
1 /1 (16" - 167 (4* =47
2 Jo 16X + 167> — 1

_ l/l (4x+4—x)(4x_4—x)2
=3 A
1

(4 +4-)2 +1

)
- d
21n4/O T+uz "

15
p)

1 [ .
X —tan " Xx

T 4In2 o
15 Lo ls
=— - an~ —
16102 4In2 4

95. (a) Letu = —x. Then du = —dx.

/_:f(x)dx=[:f(X)dX+/Oaf(x)dx
:—‘/uof(—u)du+'/0af(x)dx
:/Oaf(_u)dmfoaf(x)dx

- / [F(0) + F(=0)] dr

a
0
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b T 2tan g M
tan (= + =) = ———
®) an(8 8) 1 —tan? %
2tan g
1 —tan? %
1—tan2—:2tan%
bl n
1 —2tan= = tan’> = 1A
an8 an A
1 tan
(© / — =
1 (I+e¥) (x2+1-2tan §)
1 tan £
=/ . M
“1 (1+e*) (x? + tan? %)
1 tan & tan &
:/ + IM+1M
o |(I+e¥) (x2+tan?§) (I1+e)((—x)%+tan® %)
/1 tan % e*tan
= +
o |(I+e¥) (x2+tan2 %) (e¥+1)((—x)? +tan’ §)
' tang & A
_,/0 x2+tan2%
Let x = tan % tan 0. Then dx = tan % sec? 0 d6. 1M
/1 tan
dx
1 (I+e¥) (x2+1-2tan §)
¥ tan%-tan%seczg
=/ 1A+1A
o tan? % tan?6 +tan? %
3T7r
=/ do
0
3n
8
“Jo
0
3
_ 3 1A
8
96. (a) (i) Wehave p+q=0and p(4+V7) +q(4-V7) =1.
pA+VT) + (-p)(4-V7) =1
1
p__
2V7
Thus ! and ! 1A
us, p = —— qg=-——.
2V7 2V7
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1
] 3 1
(i) 0t2+8t+9dt_/0 (t+4)2—7dy
_/lp(t+4+\/7)+q(t+4—\ﬁ)dt
o 44V +4—T)

) 2\1/7/01(t+41—\/7_t+41+\/7)d

1
=—[ln|t+4—\ﬁ|—ln|t+4+‘ﬁ|
2V7

1 @4+V)(5-V7)

S V)51V
_ L 134T
C2VT o 13-

(b) (i) sin2x = 2sinxcosx

2 sinx cos x sec? x

sec? x
2tanx
1+ tan2 x

cos 2x = cos> 2

X —sin“x

(cos? x — sin® x) sec x

sec? x
1 —tan®x
1 +tanZx

(ii) Lett = tanx. Then df = sec® x dx.

@ 1
['= "
o 4sin2x+4cos2x+5

1
1 1
- / 2t 1-12 . 241 dr
0 4(m)+4(m)+5
1
1
:/ 1 4
o t2+8t+9
L, 13+V7
=——1In
V7 13-v7
© Letu=;—r—x. Then du = — dx.
T 8 i
/ . sin2x + 5 dr
o 4sin2x+4cos2x+5
/ 8sin (5 —2u) +5 q
" s 4sin (2 - 2u) + dcos (Z-2u) 45
—/er 8cos2u+5 d
= u
o 4cos2u+4sin2u +5
_/er 8cos2x +5
~Jo 4sin2x+4cos2x +5
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@ /X 16 sin 2x + 11
o 4sin2x+4cos2x+5

_2/3 8sin2x +5 dx+/1’ 1
" Jo 4sin2x+4cos2x +5 o 4sin2x+4cos2x+5

4 8sin2x + 5 k) 8cos2x +5 4 1
= - dx + - dx + - dx
o 4sin2x+4cos2x+5 o 4sin2x+4cos2x+5 o 4sin2x+4cos2x+5

7 8sin2x + 8cos2x + 10 i 1
= - dx + - dx
o 4sin2x+4cos2x+5 o 4sin2x+4cos2x+5

T 1 1
:/42dx+—ln 3+V7
0

V7T 13 -W7
[2 %+ 1 11113+«ﬁ
=|2x B ——
o 27 13-v7

n 1 13+V7

+——1In
2 27 13-V7

97. (a) Letu =T —x. Then du = —dx.
T 0
/xf(x)dx=—/ (T-uw)f(T —u)du
0 T
T
- [ a-w s
T T
:T‘/0 f()c)d)c—/0 xf(x)dx

Z/OTxf(x)dx:T‘/on(x)dx

/OTxﬂx)dx . gforfmdx

(b) (i) Letu =cosx. Thendu = —sinx dx.

n .3 -1 2
1=
/ sm.x2 :_/ u _ du
0 2-sinx 1 2-(1-wu?)
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(i1)) Letu =tan@. Then du = sec? 0 d6.

T -3 1
1
/L_);mzz/ —— dudu -
0 2-—sin“x a1l+u

=a1-2
. 3
(© Putf(x)=—2*_
2—513nx 3
sin® (7 — x) sin” x
T—Xx)= = R
A ) 2—sin*(r—x) 2-sin’x e
/” x sin’ x dx_ﬂ/" sin’ x de
0 2—sin®x 2Jo 2-sin’x
:g(n—Z)
1 cos? x
98. i = -
@ O 1+2sin’x 1+2(1—-cos?x) cos?x
B sec? x
"~ 3sec?x -2

(i1)) Letu =tanx. Then du = sec? x dx.

7 1 T 2
/ - dx:/ se;:x dr
o 1+2sin“x 0o 3seccx—2

_/1 du
“Jo 3w2+1)-2
_/1 du
B 0 1+ 3u?
Let V3u = tan 6. Then V3 du = sec? 6 d6.
/Z 1 \/_/' sec2 6
0 1+25in2x 1+tan29

Sh,
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(b) Letu = —x. Then du = —dx.

m 0 m
/_mg(x)h(x)dx:/_mg(x)h(x)dx+/o g(x)h(x) dx
0 m
:_/ g(—u)h(—u)du+/o g(x)h(x) dx
_ /0 ¢ (—uyh(ur) du + /O g ()h(x) dx
:_/0 g(_x)h(x)dx+/0 g(x)h(x) dx
= [ st - g1

_ / " th(x) dx
0
. sin 2x
(C) Putg(x) = ln(e' + 1) and h(x) = m
h(x) = sin(—2x) —sin2x = _h().

(1+2sin2(—20))2 (1 +2sin22x)2
gx)—g(=x)=In(e*+1)—-In(e ™ + 1)
—In(e* +1) —In (1 +xex)
e

=lne”
=x
T In(e* + 1) sin2
/ n(e ) sin X i

—z (1 +2sin’x)?

Y

py in 2.
=/ xsm.;c dr
0o (1+2sin”x)?2

7} T 1
0 0o 2(1+2sin“x)

—x
2(1 + sin’ x)

_ -4 +l(\/§7r)
2(1+2sin2z) 2\ 9
_(8V3-9)n

144
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