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1:

joz cos? xdx

Solution:
| = IOZ cos? xdx (1)
B z o7 0 o h
=1 _.[Ozcos (Z—Xde (_[0 f(x)dx= ) f(a x)dx)
=1 =Iozsin2xdx -(2)

Adding (1) and (2), we obtain

2] = joz (sin2 X + C0S? x)dx

=21 =j021.dx
=21 =[x]2
—21="

2

T
==

4
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dx

.[ sm
\/sm X +\/COSX

Solution:
SInX dx

.[ Sin
0 /sin x ++/cos x

Let =2 Sinx = (1)

\Jsinx + COS X

/sm ——x ) .
_J'O dx (jo f(x)dx=| f(a—x)dx)
\/sm(z—x) (2 xj

dx Q)

cos
=1 _J
Jcos x ++/sin x

Adding (1) and (2), we obtain
o1 = J Jsin x ++/cos x dx
\/SIH X ++/Cos X

E.F=
2
= -
4
3:
3
T M 2
2 sin? xdx
2
J-o 3 R

sin2 x4 co0s? x

Solution:
3

7 sin2 xdx
Let | =IOZ§—(j3dx (1)
sin2 x+cos? X
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= | =_[072r " (Z_Xj dx (_[Oa f (x)dx:jo61 f (a—x)dx)

3 3
sin? [72[ - xj +C0s2 (72[ - x)

3
4

z 2
s I ZJ‘OZ%dX (2)
sin2 x+cos? X
Adding (1) and (2), we obtain
3 3
T Qin2 2
1 = [ SINT+COS" X g,

0 3 3
Sin2 x4 c0s? X

=2l = J?l.dx

=2l =[x]%

0

=2 =

NN

=1==
4

4:

V4 5
Z  cos’ xdx
2 X

0 sin® X +c0s° X

Solution:

V4 5
Z oS’ xdx
Let | =|2———————————dx (1
-[0 sin® x+cos”® X @)

~1-[: COSS(Z_X) dx (j:f(x)dXZ Oaf(a—x)dx)

° sin® (7[— x)+cos5 [”— xj
2 2

Z sin®x
=>l=|2—dx (2
-[0 sin® X +cos’ X 2)
Adding (1) and (2), we obtain
T oind 5
ol :J-Zs!n5x+cos5 de
0 sin” X+C0S> X

=2l = J?l.dx

=2l =[x]§
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:>2I=z
2

=1 _Z
4
5:

5
I |x+2|dx
-5

Solution:
Let | =I5|x+2|dx
-5
It can be seen that (x +2) <0on[-5, 2] and (x +2) >0 on [-2, 5].
-2 5
o =j_5 —(x+2)dx+j_2(x+2)dx

X c IR :
| =—] —+2X| +| —+2X
2 -5 2 -2

= (-5) (5 (-2
= T+2(—2)—T—2(—5)}+{T+2(5)—T—2(—2)

=— 2—4—2—;+10}+{2—25+10—2+4}

=—2+4+§—10+§+10—2+4
2 2

=29

6:

8

j |x —5ldx

2
Solution:

8
Let | = [ |x—5jdx
It can be seen that (x —5)<0on|[2, 5] and (x —5)>0on [5, §].

I :E—(X—S)dXJrI:(x—S)dx (J': f(x) =E f (x)+'|‘cb f (x))

2 5 2 8
:—{X——Sx} {X——Sx}

2 2 2 5
:—{2—25—25—2+10}+[32—4O—%+25}

=9
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7.

.[:x(l—x)” dx

Solution:

Let | =j§x(1—x)" dx

1= (1-x)(1-(1-x))" dx

= [ 2= (x)" ox

[

{ M} (ff(x)dx= Oaf(a—x)dx)

n+l n+2

|ram
(n+2 —(n+1)
(n +1)(n+2)

(n +1)(n+2)

8:
I04 log (1+tan x)dx

Solution:

Let | :J'Ozlog(l+tan X ) dx (1)

. _ . T

o __[04 Iog{lﬂan(z—xﬂdx (I (x)dx = j a—x dx)

T
z tan ——tan x
:>|=j04|og 1+—4 Ui
1+tan%tanx

= [41 d
= -[0 09(1+tanx) X

== J'OZ log 2dx—J'OZ log (1-+tan x) dx
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= | :_[Ojlogde—l [ From(1)]
=2l :[xlogz]O%

21 =Z10g2
=3 7109

T
=l ==log2
3 g

9.

IOZ x\/ﬂdx

Solution 9:

Let | = joz x~/2 — xdx

I ='[02(2—x)\/§dx (J'Oa f (x)dx='f0a f (a—x)dx)
=_[02{2x; —xg}dx

r 2

3 5

:&/E 82

3 5

402 -24\2

15

162

15

10:

_[02 (2logsin x —logsin 2x) dx
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Solution:

T

Let | :J?(Zlogsin x —logsin 2x)dx

= | =I§{2Iogsin x—log (2sin xcos x)} dx

=1 =J'(:2[{2Iogsin x —logsin x—log cos x—log 2}dx
=1 =J'(:2[{Iogsin x—log cos x—log 2} dx (1)
It is known that, (J: f(x)dx= Joa f (a—x)dx)

= =If{logcosx—logsin x—log 2} dx -(2)
Adding (1) and (2), we obtain

21 =If(—|092—|092)dx

— 21 =—2log 2]051.dx

VA
| =—log2| —
D H
:>I=£(—Iogz)
2
:I—Z{Iogl}
2 2
:>I—zlog1
2 "2
11:

T

2 ain?
J'_i,,sm xdx
2
Solution:

Let | :J._E,,sin2 xdx
2

As sin? (—x) = (sin (—x))? = (—sin x)? = sin? X, therefore, sin? x is an even function.
It is known that if f(x) is an even function, then f f(x)dx= ZIOa f (x)dx

| = 2_[055in2 xdx

_ ZF 1-cos 2x dx
o 2
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wm

(1 cos 2x) dx

0

o)

z
2

12:
In xdx
0 1+sinx

Solution:

= Xxdx
Let | =] o (1)
(7%

0 1+sin(z — X)

dx ( [ fo0dx= jo”f(a—x)dx)

== —)dx (2)

Adding (1) and (2), we obtain
21 :IO” G

x (1-sinx)
=2l= 7[-[0 (1+sinx)(1-sinx)

Il smx
0 cos®x

=21 =

=2l = ﬂ.[o sec? X — tan xsec x}dx

=2I =7r[2]
=l=x
13:

T
J‘Z,,sin7 xdx
2

Solution:
Let | =.[_72;sin7 xdx (1)
2

As sin’ (—x) = (sin (—x))’ = (—sin x)” = —sin’ X, therefore, sin? x is an odd function.

It is known that, if f(x) is an odd function, then I dx 0
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V4
o :_..Zﬂsin7 xdx =0
2

14:
2 5
jo cos” xdx

Solution:

Let | =L2ﬂ oS> Xdx (1)

cos® (277 —x)=cos° x

It is known that,

[ £ ()dx=2["f (x)x, iff (2a—x)= f(x)
=0if f(2a—x)=—f(x)

= ZI:cossxdx

=1=2(0)=0 [cos’(z—X)=—cos’X]

15:
I’z’ Sin X — CoS X
0 145SIiNnXCOoS X

dx

Solution:

Let | = [2 T2 %y (1)
0 1+sIn XCos X

q T T
Lz SINf ——=X|—C0S| ——X
2 (2 j (2 j d

j|:j02 e p X I:f(X)dXZOaf(a—x)dx
1+S|n(2—xjcos(2—xj ( )

. .

2 €0SX—SIn X

=1 :IZ—_ dx -(2)
0 14SINn XCOS X

Adding (1) and (2), we obtain
z 0

:>2| :IE_—dX
0 1+4SINn XCOS X

=1=0

16:

IO log (1-+cos x) dx
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Solution:
Let | =Ioﬂlog(1+cos X) dx (1)
= | :J‘O”Iog (1+cos(z—x))dx (j: f (x)dx=J‘0a f (a—x)dx)
= | :Ioﬁlog(l—cosx)dx .(2)

Adding (1) and (2), we obtain

21 =_|?{Iog (1-cosx)+log(1-cos x)}dx
=2l = J: log (1 cos” x) dx

=2l =J.:Iogsin2 xdx

=2l =2_[:Iogsin xdx

= | =_[0”Iogsinxdx -(3)
sin (1 — X) = sin X

o :ZIOZIogsinxdx .. (4)

z . T z
== 2j02 Iogsm(g— xjdx = ZJ'OZ logcosxdx ...(5)
Adding (4) and (5), we obtain

2l = 2_[05 (logsin x + log cos x) dx

T

=1 :J'f(logsin x+log cos x+log 2—log 2) dx

== J?(Iog 2sin xcos x—log 2)dx
== J‘OE logsin 2xdx—_|.0E log 2dx

Let 2x =t = 2dx = dt
Whenx=0,t=0and whenx=n/2,t=n

1~ . V4
o :EJ-O Iogsmtdt—zlogz

:I:l—zlogZ
2 2
I Via
=—=—-—log?2
2 2 J
=1 =-rxlog2

17:
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. x
.fo mdx
Solution:
Let | =j:%dx ()

It is known that, (I (x)dx = I a-— xdx)

_e ~a-x
1= N -(2)

Adding (1) and (2), we obtain
. Jxafax
o Tridax

=21 =j01.dx
=21 =[X]Z

=21 =

a
===
2

18:

J‘:|x—]4dx

Solution:
4
I =_[O|x—]4dx
It can be seen that, (x — 1) <Owhen0<x<1land (x—1)>0when1<x<4

1 =[x+ [ x-gox (Lr00=[r o0+ ¢ )

I =Jj—(x—1)dx+j§(x—1)dx

1 [x )
el
2 0 2 1

n%
_1_14_&_4_&_}_1

T2 2 2

=1—1+8—4—1+1
2 2

=5
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19:
Show that j: f(x)g(x)dx=2 joa f (x)dx, if f and g are defined as f(x) = f(a — x) and g (x) + g
(a-x)=4
Solution:
Let ["f(x)g(x)ax  ..(2)
:Ioaf(a—x)g(a—x)dx (Ioaf(x)dx= :f(a—x)dx)
=[f(x)g(a-xd  ..(2)

Adding (1) and (2), we obtain

21 :Ioa{f (x)g(x)+ f(x)g(a—x)}dx

=2l =Ioa f(x){g(x)+g(a—x)}dx

=2l ='[:f(x)><4dx [9(x)+g(a—x)=4]
=3 :Z'f:f(x)dx

Chose the correct answer in Exercises 20 and 21.

20:

The value of ﬁ(x3+xcosx+tan5x+1)dx is
-

0o w>
~ 3 N o

Solution:

Let .[_;l(x3 +XCOS X +tan® x+1) dx
2

T T T V1
=1 =I2” x3dx +j 2 cos Xdx +I 2_tan® xdx +_[ 2 1.dx
2 2 2 2

It is known that if f (x ) is an even function, then fa f(x)dx= ZI: f (x)dx

if f(x)isan odd function, then fa f(x)dx=0

and | =0+0+0+2_|.051dx
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=2[x]?

27

T2

=7

Hence, the correct Answer is C.

21:
The value of IZ(dex S
0\ 4+3cosx
A. 2
B3
4
C.0
D.-2
Solution:
Let|= |2 A+3sinX ) gy (D)
0\ 4+3cosx
B 4+35in(ﬂ—xj
= =_[02 ~ dx (IO f(x)dx=jO f(a—x)dx)
4+3c0s| ——X
2
Z 4+ 3Cc0s X
| =|2log] ——— |dx (2
- IO g(4+35inxj ( )

Adding (1) and (2), we obtain
21=2 Iog(4+33lnxj+log(4+3c95xj .
0 4 +3c0s X 4+ 3sin X

”(4+3sin X 4+3cosx)d
=2l =_[2 X - X
0{4+3cosx 4+3sinx

= 2| =j05|og1dx

= 2| :IEde

=1=0
Hence, the correct Answer is C.
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