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DEFINITE INTEGRALS (XII, R. S. AGGARWAL)

EXERCISE 16A (Pg. No.: 799)
Very-Short-Answer Questions
Evaluate :

1. jx* dx

Sol. Let I=:[x4 dx = 1=[i:lj = Izé[(?))s_(l)j]

242

= 1—](243—1) = 1:%242 o

5
2. j\/;afr
Sol. Let I:I'J;dr = 1=i(x)"’ e = 1:[1";—;;]4 = 1:%[;3’3]:
= =-0"] = 1-3{eT A R - Her ]
14

= ]:z(s—l) = I‘:EX? LB I=_
3 3 3

3 j'x’s dx
k

- BEadt a1 1
Sol. Let]z!x dx :>f—|:——4:|l :!—TLZY (1)4]

:>1:__l _I__l :)I:_—I_—ls Fics I=£
4116 1 4| 16 64

16
4, jx”*dx
't /4 x?“ o 4 7146 4 7/4 7/4
Sol. Let 1’=:[x3 dx 3!:{”41’ :>I=?|:x ]u 31:;[(16) -(0) :l @

% 1:%[(2“*)”} = 1:%(2)7 = 1:%128 1:1?2 @60 (’)\,

1
Sol. Let I:f% == I:[log|x|:|1 = I=log|-1|-log |-4| %
3

= I=log|l|-log|4| = I=0-log4 .. I=-log4 O Lo
N @
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6. .IT

4 1 T .
Sol. Let /= J'de = :j::c"’2 e = I=[ff_2], = =2[x“]:

1= [(4)‘2-(1) ] = I'= 2[( )" -) ] = I=2[2-1] - I=2

i3 ¥
Sol. Let lzj'—dx =5 f=j’x""'3dx = J= 3} = ]=%[x3"-”:|:)

Sol.

= 1:3[(_8)' -(1)'] = I 3[( )" - @) ‘] = I=3(2-1) = I=3

4
9. [3ax
" 4 '
Sol. Leu:jsdx => I=B[& 3 823 1=8(4-2) = B=3x2 - I=6
1
10.
;‘:14—::
i
Sol. Let /= I=[tan"(1)-tan"' (0 . ]
0 =% [tan () tan ()J 4

o
o
-

ta
ey

11. jm

Sol. Let /= j'

~dx = I= [tan x:l = Iz[tan"(ao)—tan“o]

2 | 11 _ dx <
(1 . i ot - Kg Q
Sol. Let 1’=j' =dx =] =[sm Jr:LJ = lz[sm (1)—sin (O):[ \(b %_
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Seol.

Sol.

15.

Sol.

16.

Sol.

17.

Sol.
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ni6
_.. sec” x dx
0

zi6
Let [ = Iseczxdr = I=[tanx]:"5 = :[tan%—tano]
0

1 1
5 T |l | i TS
(5 1%
x4
J.coseczxdr
-ml4

a4
Let I = _[ cosec’x dx = I'=—[eotx]" "
mi4

= ] =—[cot (z/4) —-cot(—;rM)] sI=-N1+1] . I1==2

a2

I cot’ x dx
xl/4
mi2 w2 wid 2
Let I = Icotzch. = I(cosecz x—l)dx 5y = Icoseczxdr— Idx
P T4 x4 /4
72 2 T T T T
=] =[—c0tx]m4 =1 Ly =¥ =—|:cot3—cotz}—|:5—z:|
- 1=[=o+1£+£} 1=[1£]
2 4 4
nl4
_f tan® xdx
i}
al4 x4 i g
Let /= [tan’xdx = I= [ (sec’x=1)dr = I= [sec’rdv— [dr
1] 0 0 0
= Jrf4_ /4 \ E_ ]_[E_ ]
- [tanx]o [x]a = |:tan % tan 0 3 0
T I .
= 1_(1—0)—(11 . 1_[1 4}
j:sin: x dx
0
Let I = !"sin“ixas: = I= ;“l—cgsZrdx = I=%f[l—coszx.)dx

2
. ]:%{g_oj_[sin(;;z _sini(O)J} . ‘,:%{%_0_0} ;=% \(&6 Q
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e " 14 cos 2x 1 sin2x "
Sol. Let [/ = Icoszxcﬁ’ =5 P ITd;\’ =5 1:E|:x-|— ]
g 0

=

19. Ttanxd.'x
0
Sol. Let I*Ttanxcb‘ = I:I:—lc»g|cosx|:|:3 = ]:[—loglcos;rf3|—(—log|cos O|):|
0

= !—[-Iog«;-ﬂoglJ = I'==(logl-log2)+logl

= I=-logl+log2+logl .. I=log2
ald
20. I cosec x dx
A6
24 A
Sol. Let I = I cosecx dx = [ =[log |cosecr—cotx|:|‘v;6

TG

=s f=sllo (mse&:E*wt£ —1 (;oseczﬁcont£
g Y B 5 b

= I=log(V2-1)-log(2-+3) = 1= log[j_‘/;]

21} Tcossx dx

A3
Sol. Let [= Icos3x dx
(1]
- cos3x+3cosx
B 4

We know that cos3x =4cos’ x—3cosx = cos3x+cosx=4cos’ x

"3 . /3
"cos3x+3cosx _ 1] sin3x .
= s I(f]dx = I—Z[ : +3smr}
o - 0

e R 0

22. Tsifxdx K@ Q
Sol, Let I=Tsin3xdr %’\(b Cb-
0

As, we know that sin3x=3sinx—4sin°x = sin’x= gus x4 e m@"emc formula)
NS
)
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23,

Sol.

24,

Sol.

23.

Sol.

26.

Sol.
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w2 nl2 " i xi2
1 1=Isin3xc£r = !=I§w~dx = f=lj3sinx~sin3xdx
J 4 4

1]

= = l[ 3cosx + - 3"11 = 1=%[[ 3c055+ms (”3"2)} [ cos(0) + (O)J]

X

= 1:%[(0+0)-[—3_1+§]] = 1:%[—(_?8]} = !:%xg ,r:%

" 1-3cosx

I .(ios e

S St %
" 1-3cosx (1 3cosx *e

Let[z_[ — & = I(, -— ]dx :>I=j(cosec3x~3cosecxcotx)a&
Ty Sin°X Lsin“x  sintx L

= [ =[-cot x—(-3cosec x)]:'j = [ =[-cotx+3 cosecx]:f

ve T T . T
= Jle= (—cot—+3msec—]—(—cot—+3r;osec—J
2 2 4 4

=[(0+31)=(-143+2)| = 1=3+1-32 - [=4-3V2
T\/Hcoszxdx

a4 /4 x4
LetI:I-J1+c052xdx =i ;':j\}stzx--dx‘ =5 I=J§Icosxdx
G i} 0

= I=2[sinx]* = 1=~/§|:sin§—sin0:| 2 1:«/5[%—0} = ]zﬁx%

R = |
a4
j' J1—sin2x dx
ai4

Let [ = l-sin2x dx = [= cosx sinx) dx
IJ

"4
= e I(cosx—sinx)ctx' :>[sinx+cosx]:"4 = J= [smi+cos4) (sin0+cos0)

2

LJ—(OH) Wil = I=33-1

-
S

V2

2 ,(1+sinx) 60 N ()
Let / = Jﬂ;dx =5 T 1 _O-F0l, o5 T(l_?—i“f)dx < )
.(1+sinx) ,(1+sin x) (1-sinx) _,_.4(1—5111'1‘) 6 &
"t (1-sinx) % 1 sin x K Q

IS T o = I'= " (b
" I(l st x)d" Jq(]—Siﬂ:X) l—sinlxﬂf)r %\ %-

LA

sinx

dy = .I= J' sec” xdx— J' tan x sec x dx \\

e %\/

= I= _“
= COS x COS X
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27.

Sol.

28.

Sol.

29.

Sol.

30.

Sol.
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o e, = 1| () (2))

- 1:(1-&)-(-1-\/5) = I=1-2+1+J2 = I=2

nj-l Cﬁ'
o 1+cos2x
Fap nid l I
LetI= | :1:]‘ —dx :>1_—jsecxdx
+ 1+cos2x ~ 2C08" X 2
= 1':l[tanx]:H = l=l[tam£tan0:[ =" Iz—[]—O_] Jr:l
2 ! 2 4 2 2
njl dlr
Jal—cosx
"z mi2 F/ T
Let!:J' dy =I afx :l_[coseczx(br
sJ—smsm S 2swmx 20

s 2

2 2 4 2 2
a4
I sin 2xsin3x dx

w4 x'd
Let I'= j' sin2xsin3xdx = [/ =% J' 2sin 2xsin 3x dx

T(cos (—x)—cos5x)dx

Il

I
2

w|~

I[cos(zx -3x)- cos(2x+3x)]dx =/ =

u ald
I (cosx—cos5x)dx — I:—l-[sinxmsmsx}
! 2 5 |,

M]—

- 5=l sin(EJ—SiLm [ n(0)- i )] £ le[LJ,L]

4 5
f5+1j:> 1 6 3

(5v2
"G

_‘. cosxcos2x dx

= =

| —

Let / = Tcosxcos2x dx =Sl=— I 2cos xcos2x dx 60 C’JQO
i}
- ] ml6 - 6
= = I cos(x+2x)+cos(x—2x)dx = [ e I cos3x +cos(—x)dx K Q
(2] (1]

sinS(ﬂ-J sin[’rj

" " 6 s =

= Izl[31n3x+51nx:| & ]:l 6 6 o
0

+
2] 3 1 2 3 1
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31.

Sol.

32.

Sol.

33.

Sol.

34.

Sel.
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w5 padliel]l g p Mo . a3
21372 2|6

_fsin 2x cos3x dx
Let l=_fsin2x cosdxdx = I=—;~I25in2x cos3x dx

0 0
= I:;—_!{sin(Zx+3x)+sin(2x—3):)}dx = Izé—_!(sinSx-sinx)dx

1[=cos5x i 1| [~cos57 ~¢0s5.0
= [ =—| —————+cosx = [=—|{—————+cos7T — +cos0

1 I 2 5 5

2|x 5 5 2{\ 5 5 21 35 5
‘.‘“J1+sinx dx
0

X il

"2 w3 ¥ ¥ Sin— CO5—
Let / = I\/l+sinx a = I= j (cos—+sin—)dz = N f— -2 2

% % 2 2 1 1

2 2 Iy

= I=2[Sin§—ms£} = 1:2[{5111%-—005——} {sin0— cos()}]
=% J'=2 0-1 = 24 rn B IE2

(G- o] =200
I-Jl+cosx dx

xil2
Let!—jdH xde =1I= I1l2coij = /= w/_jcos—
2
sm— - |
= 1232| =2 = IzZﬁ[(sinz)—(sinO)} = I:Zﬁ{ 2—0} s =2
2 4

Let = j‘x +: :>1=j' (x*-1)+ 4
0 X"

2 }dx :>1'=|:-§—--x+2tan"(x):|2 60 c,;\\O

=% 1:—[2-2]+2tan"' (2)] 1’=%-|—2t:;111"I (2) OQ &Q
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Sol. Let Iz-j[(x+l)(x+2) = I=[R] (1)
1 1 A B
1:J'(x+1)(x+2)dx T ) (x+2) x4l x+2
1 _A(x+2)+B(x+1)

= 1=Ax+24+Bx+B = 1=x(A4+B)+24+B

(x+l)(x+ 2) (x+l)(x+2)

Now, Equating co-efficient both side we get

A+B=0 ik
24+B=1 o 4
By, Solving equation (1) & (2) then we get A=1, B=-1
1= J'[——+—dx o L=l -1 = I [EE]
xtl x#2 x+1 x+2 xz+2

] () =l o
I

. I'=2log3-3log2

o, Hsd,

L x(x+2)
Sol. Let /= i )dx I=|1
g s -‘-x(x+2) = [ l‘
j- X+3 x+3 A B x+3  A(x+¥2)+Bx
— =—+ = =
x(x+2) x(x+2) X x+2 x(x+2) x(x+2)

>X+3=A%¥+24+Bx = x+3=x(A+B)+24

By, Equating co-efficient both side we get
A+B=1 kL)
24=3 (2)

Now, solving equation (1) & (2) then we get 4 :% B :_?l

h I[ x+2] - A-f_
: ,r:Blog|x|—%log|x+|[l :>I:{%IogZ—%logS}—{%logl—%logZ} 60 \()®

= !:%logZ—%logB +%log2 I=210g2—%log3 @

1

3 |
;_5198|x|_5108[x+2|

37. ! = %\(b %_

4
Sol. Let / =_‘.—gr— &

75 gt 2
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1 1 1 1 5 1
I=—1 | — I=—|log— oo IT=—]log5—1log3
= 4[0g[3} og(s]] = 4[0g3:| 4[og 0g3]
4

dx
38.
I[Jx" +2x+3

Sol. Let / = j

dx

Jx e S IJ(x ) +2.x1+(1) (1) +3

(x+1)+f(x+1) +( 2):

]::.:\l(x+l)l+(-\/§)z - !:[log I»

4
=1 =[log | (x+l)+\/x2 +2x+3 ]
0

= I:[log (441)+/(4) +24+3 —1og|(0+1)+J0+0+3”
= !zlog(5+3J3_)—log(]+J§) I:log[slii;lgj
». | JT
Sol. Let = j‘ = 1= SN Y (Y
alx +4x+3 J(x +2x2+(2) £(2) +3 1 (x+2)i-1
= Izlzlog (x+2) +\I(x+2) lll = L= |log (x+2)+vx’ +4x+3 ]:

= 1=log(4+J_) log(3+~/_)

40._[ 4

¢ 1+ x4 2x°
1 1
Sol Leu—_[ o I= i : 1=lj g 1
l+x+2x 2(x3+£+_J ng LR
2
1 1
2 >

Short-Answer Questions \.\\O @@
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Evaluate:
41. J‘r‘.:(a-::r:)s2 x+bsin’ x)a!r

0

a2 x/2 x/2
Sol. Let /= I(acoszx-t—bsinz x)dr = [:aI 1+Coszxdx+b5 1-cos2x

9 0 0
al  sin2x|"" b sin2x [

= ==/ x+ ol o=
20 2 L 2 z L

sin 2. sin2.—

=% [_—_E E+ 2 =-{) +£ JT_ 2 -0

22 2 21| 2 9

% ]:E £+0 +£ £—0 = I=£[£+£J I=£(a+b)
21,2 2|2 4
x4

42. I (tanx+cotx) dr

/3
Sol. Let / =Nj4(tanx+catx)3dx = T =T(tanz.\'+2tzu:|Jr.(:c::;tjrﬂzmt2 x)dx
;i3 i3
= 1 =’rjﬂ(tangJ\r+2+mt2 x)a!r = ;r':jr‘r(sec::2 x—1+2+cosec2x—l)dx
w3 a3

= I:T(sec X+ cosec’ x)dx = [tanx- cotx]

a3

:é Iz[tan%—cot%]—[tan%—éot%] 2 I=(1_I)_[J§_$)=_T§ .'.I=_T§

43, T cos’ x dx

]

iz 2
Sol. Let /= Icos xde = I= j(cos x) & = 1= I[Hc;st] dx

0

&2

176 1 1 4

= :—I 1+20052x+c05 Zx)dx =% I:—I(1+2c052x+ o x)dr
4 (4] 4 (1] 2

= :l I[ +20052x+c S4x]abc =3 I=l[3x+2sm2x+sm4x"
4% 2 4[2 2 2x4 |,

3 = sin 2:: 1 372 3z
—|—.—+sinx+ -0|=—.
4|22 4
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2 2 i‘{_ 3 2
"x:—2.a.x+[a] _[a) -a’ oo ST &
2 2 2 2 2

_E{x_e)
= ]:J' zdx ol X Jl_ log : 2
V(Ba) (. _aY )
2 2 2 2 2
iy, s 1 log\/ga+2x—a i /- 1 lo J§a+a_lo Sa-a
Vs5a Vsa-2x+a L Sa g\/ga—a nga+a

PR W PPN SVl | IS N (50 W55
“35al P51 Cdsml| | wha Cld5-1 ws-i

1 J§+l " 2 J§+l \/§+1
= [ =—=—log| —— =5 log X
Jsa |51 Jsa TA5-1 A5l
= P S+1+2J5 = B e 2 lo 2(3+J§) :I—ilo —3I'+J§
5z ¥ 5o a2 F 4 Joa | 2
| 2
45, j —
174 x—xz'
T2 (ix Cﬁ' ‘&
Sol LetI= [ —— =3 I=| 20>
ANXY—Xx" 2,

46.

Sol. Let 1=j,/x(|—x)dx = 1=in—x2 & = L—.j' —[x*-x] o %)

172
1
1/2 172 =
:>!=I - :>I=I & jf—[sin‘{ 2]
2 2 ) 2 2 1
1/4 1/4 =]
2 /s

He= T )
o e o[ e )] o ()
2o s

;!, fx(] —x) dx

| i L : 9
5 ,:Q\H(x)hz.x%{%] —Gﬂcﬁf = ’ﬂj@ _["_%) * %\(& OO'Q
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x_l 2 2 [1]2 x_l
> 1=|—2 [J-] w[x——l-) 422 G| 2

= I=32x4_l\/:+%sin"'(2x—l)]; = Hz"' lJ_l+ sin” (2x1- 1)}——5111 (- 1)}

5 Tecg i 0 bt B B  p 5
8 8 82 82 16 8
3
dix
47.
-‘.xz(x+1)
s "
Sol. Let /= jm = I=[5]
. L1 __AB _C
: xz(x-rl) ¥(x+1) x X x+1
Ax(x+1)+B(x+1 >
= T b )+, e EpElF) = 1=4x" + Ax+ Bx+ B+(Cx’
X (x+1) X (x + I)

= 1=x*(A+C)+(A4+B)x+B
Now, Equating co-efficient both side we get

A+C=0 (1)
A+B=0 «(2)
B=1 ~(3)

By, Solving equation (1), (2) & (3) weget A=-1, B=1,C=1
R B_C
B= S o
- I( x' x+1] I

a5 I =—log|x|—;+log|x+l| :>11=Iog[xT+1]—%

—dx

3
={10g[x+lJ—l] = 1=log4—log3-é—log2+] =% I=2]_og2—log3—log2+%
X X 1 ' R J 2
s 2

2 !:log2—10g3+;

[ Q)
48. —

‘,[x(1+2x)“ 60 Q

¢ dx 2
Sol. Let /] = |——— F'=
ol Le '!x(l+2x) =T=li] K@ Q&(b

1 1 A B C @
I =J.X(T2x)~dr = _\,(szf=;+I+2Jr+(l+21c)2 Q%\&Q%.

- 1 :A(1+2x)3+B(]+2x)Ax+Cx ’\\O @
x(] + 23:)3 x(l + 2x): '§ @
Y
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> 1=A(1+4x+4x°)+ B(x+2x’)+Cx = 1= A+4Ax+4A4x + Bx+2Bx +Cx
EN 1=x3(4A+2B)+x(4A+B+C)+A

Now, Equating co-efficient we get

44+2B=0 = 24+B=0 (1)
44+B+C=0 -(2)
A=1 3]

By, Solving equation (1), (2) & (3) thenwe get A=1, B=-2,C =~

11=]'i+3+ = dx:IﬁAJ'—dﬁrBj de+C| dx
x 1+2x (l+2x) 1+2x (1+2x)

M_z[_;};

= I, =log|x|-2 - TEF

= I, =log | x|-log(1+2x)+

] ]
2x |,

" 3 2
[loglx] log(1+ J\r)+1+

- [logz - log(5)+%]-—{logl—log3+%)

= 1:log2—_lcsg5+l+log3—l ,":logé—lc.g,S—i
Y 3 15
1
49. Ixexdx
4]

1
Sol. Let /=[xe*dx = I=[l],

I, :J'x &g = I =xje”a&~f[%fe‘dr]cﬁr =5 =% e"—Il.e"dx
> [wme - = ] = [%)
I=[e"(x-1)] = I=[e'(1-1)-€"(0-1)] = I=-1(-1)

50. I x° cos x dx

0
w2
Sol. Let / = j.xz cosxdx = I—[Ill;m
0

©

T =_[Jr2 cosxdx = I =x2Icosx dxﬂj‘[df]:) Icosx dx]d.'x 60 Q
= [, =x*(sinx)- jzxsmxd_’x = [, =x"sinx— 2Ixsmxdx = I, =x’sinx— 2’@ Q&(b

- It—xzsinx—2[xjsinxdr—f|: d:)jsinxdx] afx] %\' Aoy
= I, = xsinx~2[ —xcosx+ [cosxd | ’\0Q f&Q
N
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S1.

Sol.

52,

Sol.

= Iz[xz sinx+2xcosx—2sinx:|:2 = I :{{%}

2

a4

F
I X" sinx dx
0
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-

sinZ+2Z cosZ—2sin =t —{0}
2 2 2 2

a4
Let I = j.xz sinx dx = [:[4{1]:4
0

R =Ix3 siny dx = [, =x3j‘sinxc&—f{

dgf) | sinxdx}dx

=5 F=—i _cosx+‘|‘2xcosxctr 2 b= cosx+2jxcosxd\'

= I, # —xlcosx+2[xjcosx dx—f[

dg) fcosx dx] dxi|

=y L =-% cosx+"2[:x sin r—jl.sinx dx] = I,=-x" cosx+2[xsinx+cosx]

= I, ==x" cosx+2xsinx+2cosx

: 7 . J.-'.
= :[—x' cosx+2xsmx+2<:osxl
i

;rzl

= I=-

T x” cos 2x d

£ 4D =)
2

BidZE cos£+2—sm£+2ms— {0+20050}
4) T

J!,2

T
J == it +V2-2
16v2 22

1

ot

[39]
]

"2
Let [ = I x'cos2xdx = I =[Jr‘,]f:Jz
0

I, = sz cosliFdx =1 = xzjcost d\‘—‘l‘{dff)‘.'coﬂx a&-]dr

=% L =% Sin'?'x—IZx‘ siqu i =L = = sm2x~jx sin 2x dix
2 2
5 P sizn Zx{xj' sinzxafxmj[% | sinzxdx}bc] o
x*sin 2x [ cos 2x cos2x ] x’sin2x xcos2x 1 sin2x 60 ;\§)
= I = =% 1. dc| = I = + -
2 2 2 2 2 2 2 %) @Q
- x“sin2x+xcoszx 1. 6 &

2

——sin2x
4

2

\
L |:x2 sin2x xczszx 1 T’: %\(b Ao,

——sin2x
2 4

ﬂ S
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53. I X sin3x dx

0

al2
Sol. Let /= [ x'sin3xdx = I=[L]~
0

it
1, :J'f sindxdx = [, :xSIsian &—I{%jsinh dr]abr
= Il=m+j.3x:.cossrdr s ll=jx33ﬂ+jx2c053xdx

3 dx

= I = M{fjwsu dx—j[d(xl) [eos3x dx}dx}

: % c;os3x +[x2 smax_jzx.smkdx} . _(\F 03053x+x3 511133.\”_% ssin 3R

-xcos3x  x7 . 2 . d(x) ¢ .
= =T+?sm 3x+§{xj‘sm 3x th—j[?jsm 3x dx]dx]

= I :—foos3x+x“ sm3x_g _xcos3x+j-0053xdx
3 3 3 3 3
-x'cos3x x’sin3x 2x 2 sin3x
= + +—cos3x——.
3 3 9 9 3
-xcos3x x'sin3x 2x 2 .
= I = - +—C0S3x ——.sin3x
3 3 27
—x’cos3x x’sin3x 2x % e
=x I= - +—C083x——sin 3x
3 3 9 27 L

+
3 3 27

T 3 T T i % T
_(__] 305(3_—] (—) 8111[3.—] 5 5 .
I= 2, - 2 2 +—_£cos[3_£]——sin(3.£] =0
. I 2 2
-+ 2 Z B
p o e El=—mp=— X
- [ 12 27] 27 12 60 \\,Q
54, le cos” x dx @

o ) &6
Sol. Let /= sz cos’xdx = =[], ]:" %\(b %_Q

1 =Ix3 st xdx =1 =jx3 (#J & ==L =%|]x:dr @}52x
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% d 2
St %-r{x:‘.'cost dr—j‘—(‘;—ljcoﬂxdr”
i+l|ix'_3 sin 2x_J-2xsin2xdx] =7 :x_s_l_i[x: Sinzx—J'xsirle dx]
6 2 2 2 6 2

2
X sin2x
=1 :?4- 4 { jstxdr Il

j sin 2x dx]dx]

D=
Il

- 11=x—+ x'sm2x_l[—xc052x+.[c052xdx]
6 4 2 2 2
¥ x'sin2x x Ism?.x X x sm2x x sin2x
I =—+ +—cos 2x~— = I, =Sk CoS2x—
6 4 6 4 4 8
x_ X sin 2x x sm2x
6
F] [—J sm[ EJ sl 2]
2 2) 2 1fom) U2 lo g x
6 2 4 2 8 48 8
55. Ilogxa!r
1

Sol. Let jzjlogxdx = 1:[[1]1:
|

I, =Ilogx de =0 =logxII a&—j[%jdx}dx =il =logx.x—f%‘x dx

= R =x]0gx—jdx = h=LIlogE=y — 1=[Jrlﬁ)gx—x]]2
= I=(2log2-2)—(llogl-1) = /=2log2-2+1 .. I=2log2~1

56. _3[ lo6% .z

1 (1+Jr)2

3
logx
Sol. Let /= dx Ll ]
. '1'.(I+Jr)2 B [l]:

, L= I:ig: de =1 I(logx)(]-&-x) dx o
= I =l(:agx‘[(1+r)_24:3‘.':(—_[{i(l;;—f—mx)’[(]+x)_2 dr:|dr

=L =lc:-gx(1 J:J:)I —Il_(lﬂr)-l & =k =—ﬁlogx+j}(l—dx &6 Q

X -1

= P Y o fEF L o, Tee® el o T
e Ll s U e I(H.l{@(\
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Sol.
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Sol.
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_ logx logx
(1+x) (1+x)

1=——(l1°f§)+log ril I = "_H (llog;) (311]} { (llofll) [111]}]

e Io§3+10g[i) Iog(%]] = ]=|:ubg%+log3—log4-logl+log2]

+log| —

+log| x|-log| x+1| = 1, =- e,
X

=> 1= %log3—2log2+log2] 1:%log3—log2

&l 1 1
/ {logx_(logxf}d”

Let I= J. L de, Pomt=Iggx — ¢ =x m£=l = xdit=dx- = e'dt=dx
lng (logx) de x
When x=0, #=0 and when x=¢°, /=2
1 1 1
I=||-—=|edt,; H =—, f'{t)=——=dl
(1 e e -1, -
: T AP &
—_— L B s ==
:!__!e {f(0)+f (1)}t =] f(t)] [7]0 G, o 7%
ng[l-i-xlqg_x]dx
: x
Let 1= e (%de = I=[1]
1

=5 R :je‘(ﬁ%og—j =/ R= J'e ( +logx]
Where f(x)=logx, f'(x)=§:; [e[f(x)+ £/ (x)de=ef (x)+c

I =¢"logx B !:[e"logx]j = Iz(eeloge-e‘ logl) A=

;[(Hx)

Let I = ;f(l+x)a& = P=fEl 60 ‘OQ)
e ()= S L 5

= T _Ie {(I_'_—x),}a&' =1 =|e {Hx (1+x)2}dx @ &(b(’)

1 . 1
Where f(x)zm,f (x)= _(l+x)1

5 1
Jize"[LJ = I=|=
I+x 1+%x |,

i)
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T2tan3x dx
0
Let [ = TZtansx dc == 2Ttan3xtan xdxzzﬂf(sec"x—l)tan xdx
0 0
= I= 2T (se(:2 xtan x —tan x)dx = 2,rjllseo::3 xtan xdx—2T tan xdx
(9] ( 0

Put 7 =tanx = df=sec’ xdx

l "
When x=0, 1 =0 and when :%, i = grenle= 2Irdr—2[logsecx]:'4
0

Ll
= T : 1

= =9|"-] ~2}4 23 0| = 7=2|=-0]-2[10ev2 -lI0e1
{21 [0gsec4 ogsec} |:2 ] [og og]

= ] :1—2[%10g2—0:|:1—log2

2

I i Sy &
X" +4x+3
Let /= jx +4x+3dx = F=[&]
5x 20x-15
1 dx =[5
: Jf+4x+3 e [ x2+4x+3)
4x+3 4x+3
I = [5de-5 d I =5¢x-5
= 4= I(»-4-3)(;.,-4,1) N I(x+3)(x+1)
+3 A B 4x+3  A(x+1)#B(x+3)
(x+3)(x+l)_x+3 x+1 (x+3)(x+l) (r+a)(x+])

= 4x+3=Ax+A+Bx+3B = 4x+3=x(A+B)+A+3B
By, Equating co-efficient both side we get

A+B=4 (1) A+3B=3 L(2)
Now, Solving equation (1) & (2) then we get, 4 =%, B =%]
B
I'=5x~ 5I(x+3+m)dx =1, =5x— s_log|x+3| 5[ ]log (x+1)

5
= I = Sx—?log |x+3|+zlog [x+1]

!:_Sx—£10g|x+3|+£log|x+l|]2 <
2 2 | .
[ 45 5 45 5 60 &\O
=5 = 5.2——log |2+3 |+—log (2+1)]—[5.l——log(l+3)+—log(l+])] @)

2 &@

W 10~—Iog5+—log3 5+—Iog4+§log2] K Q
s s 0.)
= I:S—TI()gS+Elog3+4510g2—510g2 L = 5—— 9Iog——log—

.\\\ @fb
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EXERCISE 168 (Pg.No.: 811)
Very-Short-Answer Questions
Evaluate the following integrals:

1 1
Sol. Let 1:]‘% :1:[%;'”] :Hr:]og|22 | 10g|202 3]
2]

0

1 Gy F =
= !—E(IOgl—logB) o I-—z log3
£ 2x
2. T ah
j(l+1r"")

dx

=g Putt=1+x" =>dt=2xdx

+x2)
When x=0,7=1 and when x=1,7=2

Sol. Let /= j

j -[logt] =log2—-logl=log2-0=1log2
1

2
¥ I9x ~1

Sol. Let / = j' dc, Put, 9x*=l=1 = 18x dx =di ::3xdx=%

(x—l)

1 pdt 1 R
IE:EIT - [izg[log|9x _1|:|l
=1, =é[log|9(2)2—1|+log|9(1)2-1“ 5 ik :%[log 35-log 8]
i —I
4. _[ta" X
1+x
Sol. Let /= Im Jrafx O T
1+x° 1+x°

When x =0, 7=0 and when le,!:%

&)

x4 2 et 7 z

1= [tar :w{'—l cypmids g o 7T
0 2 2

5. j'("—dx 9

l+e“)
Sol. Let /= j(1+ )dx Put 1=¢" = di = e“dx Q
€ *

O
When x=0,7=1 and when x=1,f=¢ .\\\ @(b

Wondershare
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= = L—[tfm t] —tan"e—tan'l=tan'e- 2
AL g 4
¢ 2x
6 dx
;,[(l+x”’)
L 2y
Sol. Let /=|———dx, Putt=x> = dt=2xdx

0(l+x}

When x=0,7=0 and when x=1,7r=1

= Izj%:[tan" l]:] = tan 'l—tan"():f.—l)zg

dt

Sol. [xe¥ dx, Putf=x> = dr=2xdx S xdx

Podt 1] 1 P
Wh =0, t=0and x=11=1, |e—=—|e'di=—|¢' | =—(e-1
en x and x :.:e > 2:.:3 2[9 ]ﬂ 2(e )

2 el-’x
8. [
()
2. 1fx
Sol. LetI:fi-z-—aﬁ‘, Puta‘:l ::>£=——l, a—dfzi,dr
2 3 X dx X g

When x=1, =1 and x=2, f:%

= 1= e (=[P =[] [e-e"]-e-\E

cos X
9.
-‘. (3+ 4smr

Sol. Let [ = .[(3 = de, Put t=3+4sinx = dit=4cosxdx :%=cos‘xdx

> (3+4sinx)
’ T N
When x=0,7=3 and ng, !:3+4.E:5

di/4 b B
j—_—[l t]i—zll()gS log3]—4log3

; sin x 0 \O
10 :!-Hcoix @6 6\'

2 e 5 — .O
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12.

Sol.
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de, Putt=¢" = di=e"dx

0

When x=0, t=1and x=1, t=e

e odt . g -
:>1=I ,=[tan“r]e=tanie—tan'lztan'e——
1+1° 1 4

[— 2=

. x(log x)m

Let [= IL“, Put r=logx = dit =ldx
vex(logx) - x

When x:-l-, f=—land x=e, =1
=

[ 1;2 Vidt = [mj[ =—[ 7 ‘] I:(])I3 —(—1)21‘3] ‘—‘%(l ~-1)=0

Short-Answer Question
Evaluate the following integrals:

13.

Sol.

14.

Sol.

15.

I'\J'tan x

1+x°
gan dr Put tan 'x=1 = —dx=dt
T+x° 1+x”

Leu_[

When x=0, 1 =0 and when x=1,t=-§

JrMJ_ P Al4 2 _— 2 (= 372 1
BN = iy = = = T==|F"7 = == 3 By MR
I [3!2]0 SLgd! 3 [4] 2"

j- sinx
J1+co sx
sin x B _ r @
La[-fmdx,Putt—l+cosx => df = —sin xdx 60 ;\§)
b T, @)
Whenx_0,1~2andx_2,t_l @ &(b

. : <
I !T= Ie":"*d::—[zr":]: =—2[1—J§]=2(J§—1) \f& CB'Q
I Jsin x cos® x dx Q &Q
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Sol.

16.

Sol.

17.

Sol.

18.
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Let [ = _.:Jsinxcossxdr
0

= I= jq\/sinxcos“xcosxdr = rs/sinx(]—sinlx)zcosxdx
0 0

Put sinx=7/ =cosxdx=df, When x=0, 1 =0 and when x:%,tzl

= .N_l ~?)(1-7*)d :I_IJ_I 2% +1%) di :I(J' 2r5-+19’)d

372 172 11/2 1
= 1: = £ —2 f + ! = L =|:3,3z2_ir?a'2 _[_2‘11.-2]
3/2  7/2 11/2 3 7 11 .
2. 4 2 154—-132+42 64
> /== = [=— " [=—
3 7 M 231 231
I smxcosx
P’ ]+sm x
Let 1= IM‘& :}r:[lllgrl
(l+sm x)
= B Ismxcosx S ZI str.(:f)s.vc2 de
1+sm x I+(sin‘x)

. > - at
Put sin“x=7 = 2sinx cosx dx=df = sin xcosxafx=?

When x=0, /=0 and when x:g,t‘:]
g a1
f“zf(_mz) ey b
1 1 " 2 1|\ 7 b4
= I=[1] :Iza[tanll—tan‘O]:E[z—o}:g
N
0
Let szfwfaz -x° dx
= :J.s}a"‘—x2 o = B =2/ -2 +‘%:sin" (i)
a a
2 4 2 2 .
= I={£\la“~x3 +a—sin(£]:l = Iz{g\/az’-cf +a—sin"'(£J}-{£\la3—-0 +< sin” ’\§)
2 2 \a), 2 2 a)[ |2 2 e @
W a @ .7 EE g ol (b
:>1—25m (1) ﬁl—zsm (sz}jj_2‘2 L F @K% Q&
R X\
I 2_x2dx % %
0
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5
Sol. Let / = _[Jz-fdx
Q0

ot :.N(\E)z_(x)2 de =1, =%W+%sin" [%J

S 1=[1]" = !z[gs/z——x:+sin "(i}]‘r

V2],
V2 . af~2)] [0 2 s " ,
=5 I={742—2+sm' = —[—2-42—(}+-sm '(0)] =5 I=[0+sm ‘(1)] nI==
19.
'! a —x
Sol. Let ] = j
Ja -
Let, x=asinx —dx=acos@do
= f = (asm g) .acosfda

o Na' —a’ sin’ @

When'x=0 = 8=0 = x=a .. 9:’_;_

"2 4 =« 4 x2
. P j’f’s‘—"g.acose dé = I<q* j sin*6dé - 1=a4jsin29sin’-'9d9
0 Ja‘(l—sinz 9) [i

= I:a“j[l_cgszg](l_o:szg]dﬂ =3 !:%I(]—2m529+005229)d9

:>.1=54- jda 2fcoszade+j(1 mw}da]

~ # . 4 “ a2
9_25m29+l(8+51n49) " I=a—[ﬁ—sin29+sm49]
2 2 4 )| 4|2 g |

8

=5 I=£ [3%]—sinl[%]+5inx(zj —[3(20)—sin(O)-;-——Sin(:)(O)]

a'|3x ] .1_3}'1'04
- 16

20. !’ o %@ &fb
Sol. Let 1:_‘. ﬁx —dx, Putad’+x* =t = 2xde=dt = xdwrzﬂ (& Q
vNa +x° 2 \ %

When x=0,7=a’, & x=a,1 =24’ Q% &Q


http://cbs.wondershare.com/go.php?pid=5239&m=db

21.

Wondershare

Remove Watermark PDFelement

https://millionstar.godaddysites.com/

1[,] = 1=[i]Y = 1=VEa-a . 1=a(Z-1)

Sol. Le:f:j'xJz-xdx, Put 2-x=1 = —dv=dl = dx=—dl
(1]

22,

Sol.

23.

Sol.

. x=2-1,when x=0,71=2& x=2,1=0

i 2 2 2
= = .J- —d i - 7 =202 - [£72 di
= I _!’(2 OWNi(-d) =1 !’(2 OWtdi =1 2!: 1 !r 1

S Pl Pl p 2 5 I:i(zg;z)__z_(z)_a.z
3/24, |5/2], B 5

e e i R i)

5

i_i J'[ JJ—[S—3):8J§><2_16J5

3 15 15 15

1 y
| sin"'[ 2x2-}fx
Jet=a

0

1
Let I:-j'-sin'[ 3 Jaﬁr = F=[i]
A 14x°

=5 11=jsin-*[ 2*,]&,
1+x°

o

Put x=tand = dr=sec’d d6. When x=0, 8 =0 and when x:w:%

. f=tan'x

- !1=Isin"(lim299}sec 0d0 = I,=sin"(sin20)sec’ 6 d6

2 2 do .
e = JZ& sec’0dé = I :2[€Ise0' é dﬂ—f[ﬁ]jseczﬁ d&}d&
= k= Z[Qtané'—jl.tanﬁ a’@] =3 1, :2[6ran6+log|c0§6|]

=% = 2[813n9+]og|c059|] =% tl= 2[4 1+Iog[J5)] =5 J,:z[g——%logz]:—;{—logZ

TJHcosx dx
[i]

Let / =Ts/l+cosx o =5 = T 2c053[§] de =50 -—-ﬁTcosgdx @6 Q
0 B 0 0 %
sin - T . ‘Q

12 =l Zﬁ[sini]ﬂ = I—Zﬁ{sm:‘——o}&@—%@;

2 §

:>I=J2_.
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_.:J1+sinx dx
0

-

Sol. Let [ = _.'\!l+smx ay = I= _[ (cos-+sm2) & = I= j'-[cos%ﬁin%)dx

0

. X x "
sin— €oS— w2
= /= 2 2 = f=2|:sin£—cosi] =1=2 {sinf—cosi}—{sinO—coso}
1 1 2 2k 4 4
2 2 5
5 =2
25, j =
® @ cos x+bsin" x
Sol. Let /= j' i = L=fif"
a’cos’ x+b7sin’ x
SN A [ S—
a cos x+bsin"x
Dividing numerator and denominator by cos” x
1
P cos” x b o E=[2XEY g
Jacosx bsin’ x Ia+btan*
cos’ x c__oszx
Put tanx=7 = sec’xdr=di, When x=0,7=0 and when x= -g- 1=t
I‘;’*ILW =% & =ia_f;2dt = & =L tan"{b tanxJ
s +b°C b2 & [a ab a J|,
O+
b
1 1| x T
= I =—| tap™(oo)—=tan"' (0 = I=—|—=0| .. I=—+
ab[ ( ) ()j ab[Z :| 2ab
a2
5. [
5 1+cos™x
e Cﬁ. f2
Sol. Let/=|——— = [=]|1]
I]+cos x [']:
BN T 2
1+cos” x 0 . O
: OO
o . : 2 sec”
By, Divid tor and d tor b ’x, L= X_ &k = ]= dx
y, Dividing numerator and denominator by cos™ x A Il+cos“x_ 1 Is IQ&(O
cos” x (b
sec” x 6\’ %’
SE < 2E g _[wdE g
1+tan’ x+l

2+tan” x Q
Put tanx=7 = sec’xdx=dt, When x=0, /=0 and Jt“E t=w \\O @
RN 7
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G odt ot 1T
IR ET T =g ()]

L 1 7 V4
= I =—=|tan' (w)—tan™ (0 = == .
J_[ () ()] 22 242
2. | de
v 4+9cos” x
Sol. Let /= [ —&
% 4+9cos” x
, 1
By dividing numerator and denominator by cos’ x, /= I Lﬁ',
" #+Ycos” x
cos” x
Dy A" PGy i B .
° 4sec’ x+9 & 4(I+tan3x)+9 2 13+4tan”x
Put tanx=7/ =>sec’ x dx=df, When x=0, 7 =0 and when x:izr—, t=w
T dt 17 1 1 1
Sy e I @ = =g ' O
-!13+~4r 4'!E+tz 4I S TEN 2
4 X Qhk
= 1=d el ()] = v e () (0]
413 J13/2) | 2413 '
2
] i T
= [l T . ] A
213 2 413
28. I‘__dx_
s S+4sinx
aiz "iZ
Sol. Letfzj'_L_ =3.% | o dx
< S+4sinx s San >
5+4 2
1+tan’ >
a2 (I‘Hfmzij ni2 sec’ X
:>1:I 2 de = 1= = 2x dx 0 .OQ
9 5(1+tan2 £]+8tan£ 0"Stan® —+8tan —+5 6 Q
2 2 2 2 @ O

X 5% 1 5 X
Put, tan—=1f = sec —.—dx=dl = sec”—dx=2dt
2 22 2 @ Q

When x=0, =0 and when x:%,tzl 6\'® %.
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29,

Sol.

30.
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== T :g_ tan" (3)L tan'l[i) — i :Em“ (ﬂ) = :.?.tan“ (w] !
3 3 3 1+3x4/3 3 1+4

sec” — sec ¥

:2-([:]. 2 iy, — Ilzj—z
2 X 2 X 2 X

6+6tan” ——1+tan” — Ttan™ —+5
) 2 2

&

Put tan>=1 = seczf.ldx=df = sec’ > d = 2
2 2 2 2
When x=0,7/=0 and when x=7, 1=

=32 g:z]’Ls >g=2f- &

7 +5 7[{_+7J
3['2%'J§jﬁmn_i[ﬁ] = I,:%[tan"[%ﬂ: @60 c,;\\o
= 1=%[mn“(°°)tan"(O)]=%E—o] .-.1=% \(&6 Q

sieos (\% &
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Sol. Let [=|———— = I=[I]
;[S+4cosx [']“
1+tan? >
dx dx s
S e il A
1-tan™ — 5[1+tan*—)+4[l—tan —J
5+4 2 B 2
1+tan® >
2
2 X 2 X
s Sec i
= I = 2 —dv = I =[——2—dr
Stan” ”+5+4-4tan’ tan1§+9

Put tan>=¢ = secz—{.ldx:dt cowsec® = d = 2dt
2 2 2 2

When x=0,7=0 and when x=7, 1=

. [1:21 dt- - 11=2.ltan" I :E tan-lir
£ +(3) 3 33 3],

2 : : A S T
=5 Izg[tan'(oo)—tan'(O)] :'>1=§‘2— & f—?

31. I__dr—
 cosx+2sinx
"IZ &‘ s
Sol. Let[= | —————— = I=|I
-! cosx+2sinx [ ']“
1+tan’ =
:!izj_L_ == o = I = 2 dx
o+ 2 Imtan2£ 2':ani l—tan” —+4tan —
242 2
1+tan* = 1+tan® >
2
vy I
sec —
= I::I 2 dx
x
1—tan’ +4tan—
2 2

Put tan>=¢ = seczi..-l-drzdr = sec? =2l
2 z2 2 2
When x=0, =0 and when xzz,zzl O®
2 6\3 N
2 dt dt
L=[—4—— =L=2f7—— == (b
— +41+1 i —41-1 (;) P 2+(2) (2) L5 6 Q&

di :I—ZI;a& e by ’

(5) ~(1-2) 245 5 —1+

1

(-2 ~(35)

= L=-2f
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Sol.
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= I:Llog[MJl = :L log ﬁ -0 = }’:L log (J§—1)X(J§_1)
5 \alS-e42) | |5+ V5| 7| (V5 +1)(V5-1)
1 5—2/5 +1 1 6-245 1 3-5
= J/=—|log| —— = [=—log | ——— . =—log |——
JE[ = ] 35 o J5 o
]’- dx
® 3+2sinx+cosx
F dx : x
¢ ;[3+25inx+cosx = T=[4],
- !t=j .d" - 1,:]’ a
3+2sinx+cosx - dam>  Wetan®>
342, 2 42
l+tan’> 1+tan®>
2
1+t.':r_r12JE seczy—c
=% %= 2 = &=] 2 dx
A Zx X Ex zx X zx
3| 1+tan” = |+4tan —+1—tan" = 3+3tan” _+4tan _+1—-tan” —
2 2 2 2 2 2
2 X 2%
sec” | sec”
= =l 2 dc = == 2 dx
2tan® X +4tan X +4 2 %0 X4 @an X 12
2 2 2 2
Put tan>=1 = seczildx=dt = sec> v =2dr
2 2.2 2
When x=0,7=0 and when x=7, ==
PETEETER S S
£ +2042 (1) +2.11+( ) —-(1) +2 (1+1)" %(1)
1 -1 : | 5 3 | 1 T S
= I, =tan” (1) = I—[tan (Jf+1):|tl —[tan *—tan (0“)]_5—3 i I—z
T tan’ x
» 1+cos2x
" tan’ x "
Let /= | di Eal=ll]
5 1+cos2x
I —dx = I = Itanxdx :>I=—Itan xsec” x dx @
1+cos2x 2cos" x 60 ;\\'CJ
Put tanx=7 = sec’ xdx=dr, when x=0,7=0 and when x=%,1=1 @ CJ

Yy AT | 5]
=3 ]1 ZE‘([!‘JI =» Il —E{E:L s I—E %\® %_
”j-: sinxcosx Q &Q

° cos’ x+3cosx+2 N O @
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sinxcosx

sin xcosx
I =f

Let [ = I -
cos x+3cosx+2

cos’ x+3cosx+2dx - lz[l*]“ :

Put cosx=f = —sinxdr=dif = sinxdx=-dt
When x=0, =1 and when x=-§-,!=0

I
_—dt = ] =—|————dl
£ +31+2 i -[(1+2)(r+1)

1 4 B ‘ _A(r+1)+B(1+2)
(r+2)(1+l)_1+2+£+l (I+2)(I+l) (2+2)(r+1)

= 1=At+A+Bt+2B = t=(A+B)t+A+2B

:>11=-_[

By, Equating co-efficient both side we get
A+B=1 (D)
A+2B=0 i)
Now, Solving equation (1) & (2) then we get A=2, B=-1

1, :—[f[—A—+i]dr] = I =—[A[Ldz+3jid:J
+2 t+1 1+2 1+1
= Ir==[2log(r+2)-log(t+1)] = I:[log(£+l)—210g(r+2):|?
= I=(logl-2log2)—(log2-2log3)

= [ ==3log2+2log3
I =log9-1log8

‘T sin 2x -

¢ cos'x+sin® x
ai2

Lot s j- sin2x

——=——dx = I=[L]"
GOS x+sm X

sin2x
==
cos” x +sin’ x

sin2x
4
cos” x
s S mrly
cos” x sin"x

cos*x  cos’ x

By, Dividing numerator and denominator by cos’ x, I, = I

2tanx . i
: 4 sec” x.sec” X 2
= I, =J-sm2xise4c X = . J~1+m B = B- 2tanxsec fdx
I+tan™ x 1+tan*x 1+(tan"x)" 0 . ()6
2 z 6 ,\\
Put tanx=7¢ = 2tanxsec’ x dr=df. When x=0, =0 and when x=5,t=cc @ O

o

lf’t:’ = ‘Il:tan"l(t) = Iz[t‘fm_lf]: = I'tan"(ao)—tan'(())&(&%
T JHCOS{,dx % Q
ss(1=cosx) ) Q &
O 2
N &
@Q \
,QQ\


http://cbs.wondershare.com/go.php?pid=5239&m=db

Sol.

37%

Sol.

38.

Sol.

mm Wondershare
PDFelement

Remove Watermark g

https://millionstar.godaddysites.com/

Let 7= [ YO g o =[] f =[S
+3(1—cosx) " (1-cosx) ~
> L=[1—Z5d == 2y = h=—f— 2k
2 X S 5/2 s X 4 a8y
2sin’ > 27°8 2 sin 2

Put sinizt =% cosi.ldx:dr = cosidx:Zdt
2 22 2

When x:f-r—, z:~1— and when x:fz—-, !:—L
3 2 2

V2

g 12
L=sfHM o =iffa -1l sp--11 5L
2 2 24

r

= 1:—%[(\!5)4—(2)*} = !:—%[4—16] = 1:% I:%

j(cos" x): dx

0

Let 1=_1[(cos"x)zdx = !:[11]:); I!:j(cos“x):dx

Put cos 'x=¢ .. x=cos?. When x:O,f:Z;— and when x=1,7=0

1

J1-x°
- | T d(r) o
It:‘[r (-sint)dr = I,=—Ir‘sm:dz =% == 1‘[51nrdz—j' jsmrdt_ dt

de=dt = —dc=A1-Y’dt = dc==l=cos’t di = dx=—sint dt

dt

=S4 = —[—t: cost+Izr cos! dt] & L =1 cosz—z_[tcos! di
v el GOSI—Z[!ICOSI dr—‘[[%:)‘[cos: dt]dt:|

=5 !Izlzcost—Z[tsint—jI.sint dr] = I, =1> cost—2[tsint +cos!]
= I, =1’ cost—2tsinf=2cos1 = J=|:r"-"cc-s-.r-21rsi111-:::ms.t]:;2
= I=(0-2)-(~x) .. I=x-2
_][x(tan" x) d
Iiet I jx(tan"x):abr = I=[1]: I =[x(tan"x) & 6®
- =[t]: 1= Q
° . *\’&o&

Put tan 'x=¢ .. x=tan7. When x=0, 7=0 and when x:l,i‘:z %

1 - 5 *
_de=dt = de=(1+x)dt = dc=(1+tan*1)dt = dx it O
o)t = aefiratir = &R0

1+x°
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o L=[antPsectdt = I =[rtanisec’t dt

= ], =fftan: sec’fdt—j[#ftamsecr dt}dt

Again put tanf =y = sec’/ df =dy
L=,y afvwﬂ:Qi_Iy dy] dt =1, _12‘%2{2:‘% dt = I, _r?ta%zrwjr.:anzrdr

-
2

[ d
= 1 :%tanzr— rftan%d;_—j[%]tanz ldt] dlj|

=9 i =%tan""‘r—"rj(seczr—l)dp—j[l.f(seczr—l)dt]dt]
= I, :—tan3r—}(tanr—z)—j(tant—.:)dt] =3 0, z’—;-tan%{ftan:—:%log|cost|+g}

) I: 12 - _ !2 4
—7F zztan't— ttant +log |cost|—3} == !—[?tan't—ttanl—log'costhE]
0

(-—J —£+110g2+£— I=£—£+llog2
4) 4 2 32 16 4 2

|y

3

39. _lfsin" (\/;)afx
Sol. Let /= ]'sin 1 (J;)abc.,

-~ ; (g T
Put =sin'Jx = Jx=sint = x=sin’7, when x=0,7=0 andx=1,r=5

di 1 1 dt 1 1

—_— . > —= : S di=—— =sin2tdi=dx
de J1-x 2Jx dx  \J1—sin®¢ 2sint 2costsint

5. ]:xj'uf.sin2ttﬂ, Let 1':{11]:.2
0

I, :;jsinzrd:—j[ﬂjsiuzrd:szzx.(_c"sz‘J+j1_°°52’d: = D= G821 ¥ —sin 2t
di 2 2 2 4

Y

2 !:[_—fcoszﬁ-lsinﬁ} :[—Ewsz+i(0)+0]=—£(.—1)=£
2 4 4 4 4 4

0. Jin' | 6\\' C’;\\O

Sol. Leﬂzzsin‘\/za& =5 F=li T ;i:jsinf' ﬁdr K% Q

Pits—auin < Eondy :,mgz‘g :9=tm-l[\gj @\(bood'
\

a

When x=0, 8=0 and when xza,ﬁz% \\\ @(b
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o g =[sin” (<220 atansect0do = 1= [sin” |2 2 an6 sec’ 6 d6
a+atan @ l+tan 6
tan’ @

= I, =Isin‘ Py ——2a tanfsec’0 df = I = Ism '(sin@)2atanGsec’ 6 dO

sec”
= I,=[62a tanf sec’@ d6 = I,=2a[6 tanfsec’ 6 df

=iy P ?.¢:1|:6'I‘{an6’3{3(:2 6deo —Iliﬁ'[tanﬁsecz 8 dﬁ]d&}
d6
Put tanf=1 = sec’d df=dt
- :ZG[HII df—j[l.jr d:]dz] = I, =2a|:9%—_[%dr]
=3 :Za[t?%—%_[tan:ed@} =l =al tanza—aj(secle—l)da
= I,=adtan’ @-a(tanf-6) = [=|aftan’0-a(tand- 9)]"”_az1 a[l—zj

=3 I:2a_£—a I:a[E—IJ
4 2

i dx
01+-J;
1 i 7

Let / = i=[1V;: I= dc = I = _ dx

: —[1+J_ = i=[: &=[ope o=l o

s - [QY i
1-x 1-x 1_(\(;)
PRB/r=t = 3 —de g =R 2 dt
2Jx

.. Ii:

= 11:—Iog|l—tzl+zj%dr =3 :—log|1—12|+2_|‘:j—::dt+2j’21—_]dt

= 1, =-log|1-7’ [+2Idl’+2.%log =1

: £—1
= I, ==log |1-1*|+21+log | —
1+1 : og_l | i+

ﬁ[lz—logll—x|+2\/;+log ﬁ;i 60 ;\'\OQ
Ji-i T @

o~ I= {log +2\/_ logll x|] 6 &
e N <
& > b

ey {l"g{f 1},2\/§_1ﬂg|1_9|}—{0} = 1_1:;.g(%]+2.3-10g30Q (&Q
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1

2

1
.[4\"“\111-3.1'4 dx
0

= I=log|—[{+6—-1l0g8 = /=logl-log2+6-3log2 .. I=6-4log2

1
Let 7= [xV1+3x" dc = I=[1]; 1 =[xVi+3x" dx
0
Put 143x' =t = 12¢°dx=dt = ¥ dx:f—;. When x=0,7=1and x=1.7=4

- Ilzjwﬁ.;j—; 5 et e L = 1:-1—[(23)3'3-1]

12°3/2 18 18
st W e et
:1_18[3 1] &1 -
1-x?
—dx
‘.[(Hxl}“
Lerf:j' l*xg,dx = L1 1,:]' 1Ff,dx =N ;[=ji
0(1+.¥2)- (1+x2)' (1+x3)'
(&) F
X 1 ——1
= h=|———d = 1= ["2 de = 1= [—= dx
1 2% 4k IZ[%-!-Z-i-xZJ (L?+x3+2}
X X
R (e I e e T

:>fl=—_[;i = 11=—[—%] :>1,=} :>I=[l] = !=(%—0) I:%

g .

j- dx
.(x+1)dx3-1
" dx 2 1
Let [ = | —— = I=[l]; I =|————dx
J:(xH)JxZ—l Wk & ‘[(jx+l)\fx3—l %4
Put r+l=l — dx:-l,a'r, when x:O,t:l and when 3::=2,!=l 60 ’\§)
t 5 2 3 @ <O

[_,Tlljd' ; 1(1 1(1
-. 1{=I# x"—lz(x+1)(x—l):; e o
e - Py
&
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—~dt ~(1-21)"" )
h= :— = I,=2(1-2t
e IJ] = =5 - (1-27)
2
IR J D-rfio 12
w2
_.' (Jtanx+\!cotx)aﬁr
Lt = r(,{mnij cotx)dx - I_I Vsinx \/cosx
. w/cosx Jsmx
™2 sin x+ cos x 2 sinx+cosx
== I'= bt AR I—‘J_ SPr RO 2

Put (sinx—cosx)=17 and (cosx+sinx)dx = dr

Squaring both'sides, #° =sin” x+cos” x—2sinxcosx =>#’=1-2sinxcosx = 2sinxcosx=1-1

Also x=0, 1=-1 and x:%,t:l

L dt 1
R - =J2[sin"¢ = L=~J2{sin" (1) =sin (=1
Jpe =[], fon” (1) -sin" (=)
=3 I:ﬁ{2sin'l(1)} =3 1=\E><2><§ 1'=-J—2—;'r
3
J’ 2—-x de
SNSx—6-x7
F 2—x 2—x
Lefii=fm——-—ux = I=|I Il = | ———dx
:'J.Sx—é.—r [ r i I\}SI—ﬁ—I:
d

=2-x=A—(5x-6-x)+B = 2-x=A(5-2x)+B
dx

= 2-x=54=24x+B = 2-x=(54+B)-24x
Equating co-efficient both side we get
54+B=2 (1)

~24==1 :A:% wd2)
Putting the value of A in equation (1) we get, 54+B=2 @
=3 B84 = B=2-T> @ B=3-2 . e 60 \\9
2 2 O

/ - J. (5- 2x)+B
Vix—6-x°

=z ¥, :AJ-JSS—ZX

x—6—x:+BIJ5x—l6—x: [ ;] 2 Q &
5-2x .
]r‘..m §O @(b
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Put 5x-6-x’=t = (5-2x)dx=dt

dt i >
L=l =5 IL=— = [.=25x-6-%"
. IJ} ol : *

i = L=

IJ [x —5x+6:|

——— =24
J (x) 23> +@ _@ +6]
J ]

Putting the value of 12 & 13 in equation (1)

; 1
AR :‘[\}Sx—é—x

], =—25x=6~ x“—%sm"(Qx 5) =.d= 5x—6—x2-—%sin""(2xFS)

1
2

i =[Jm-%sin 2 (2x—5)]i
s o [ ]

= J=—tsnt {)+iem (-]) S ANEEEA 5T 47X
2 2 e NV 4 4 2
a7, [—F i
24( 6 j
COS —+5In —
22
xi2
Sol. Let I'= | L

e
et el

_J-(cosé'f2—sin6'!2)
“d(cos@/2+sin6/2) 60 ,\\F)
Puttzcosi+sm% :>£=—lsin%+%cosg @ O

do 2 2 S
0 % G?Jdg ,\’(bK Q

:>dr=—l- cosg—sin~Jd9 :>2dr=(oos—~—sin~
2 2 2 2

When x—E r=cos£+sin£; When x:E, =
4’ 8 8 2
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VY i 1 I
I= .[ T ="2|- ==2 5
Cos—+sin— 5 f eos— 4sin— 2 COs +sIn
- COS— +8in COS — +5In —
!n.-':'i]'g
I X sin xdx
(1]
{‘Y:.B-}I.S

Let [ = I sinxXdr, Put r=x = di =3x%dx
0

13 a sl
When x=0,£=0; x:(EJ ; t:[fjs ::,;:f.
2 2 2

I= (J:“sin tdt/3 =3i[fcosf :}rzz =%[cos§coso] = 7%[0,]] =%
[l

! x(1+logx)’

Let I'= IL, Put tz]-i-logx = dt :lﬂ[r
T x(1+logx)” -

When x=1 =1, =2, [ =1+15g72

1_""}@3(1:_ AT 1 1 Mlog2 1 log2
. ‘] 1+log2 I+log2 l+log2 1+log2

T cosecxcot x

2
»g=1+cosec” x

a2

LetI=I

mi6

cosec xcotx
———dx, Put t=cosecx — df =—cosecxcotxdx

l+cosec” x

When x=£,t:1; x:£,.':2
2 6

1= =[], =~ 1t 2= Bran 2] a2
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Prove that
¢ cosx 7
1. —_— —dx=—
I (sinx+cosx) 4

834)

X

Sol. LHS:, I= | ———
: j(smx+ccns:mr)

d (D)

512 cos| ——x - )
> 1= [2 j de == [—"% @
. T 4 COS X +8in x
¢ sin E—x +Cos E*x o

By, Adding equation (1) and (2), then

w2 i . xl2

CosX sSinx COosx+sinx

= 3= |4 i — | = 2I= j—asc = 2= [d
SINX +CO0SX COSXx+sinx SInx+Ccosx

= or=[ef> = 21=(-52”-—0J = 21=% n T2Z  parg

4
% Jsinx

3, ="
4

0 (J sinx + cosx)

xj_-: JE‘E
0 (‘\[Sm +m]

F 7
2 “- cosx

!:J cos X ++/sin x
o | (7 ; n
S} ——x |+, Je0SX| ——X
J [2 } [2 ]

By, Adding equation (1) and (2), then

21-?( fsine  _ Jeosx }dr :2;_I[m+wf_}

Sol. LHS, = d ()

a-(2)

'JSIHX"!-JCOSX‘ JCOSI‘+JSIHX ‘\JS]I‘II’-I--J

= 2I= jdx = 20=[f® = 20=|2-0| > 27= r 1=-Z-WHs
b 2 2 4

(1]

o sin’ x oz ¢ cos’x _X
= 0 I(sm x+cos’ x)dr_z (i -!sin3x+cos3xdx_4 @

Sol. (i) LHS,7= j i S (1)

Sl}’l x+cos’ x)

S %, I 2R

SIZI (z NS jcos.vr+smx N
I cam e o (%)
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2 . 3 3
By, Adding equation (1) and (2), then, 7, = J'[ sinfx | cos'x de
Sll’l

3 .
xX+cos’Xx cos x+sin’x

3

= 21 = I[dex = 20 = J:dx = 20 =[x]”
SIn” X+COoS X e

=5 21:[5-0J = 9r=% s 1=-E_nus
2 2 4

13

Gi)LHS, /= _[

3
— BT (1)
sin” x + COS X

cos’| X —x
/2 TR /2 e
i % % sin’ x

&S - j—-—————dx w2}
0 sin3[g—-x)+coss[g—xj
2 i <

COos X+sin’ x
By, Adding equation (1) and (2), then

Pl 3 3 &2 3 T
:2}:]{ = 2 suX }dx :ZI:I(MJdr

sin’ x +cos’ x cos’ x+sin’ x sin’ x+cos” x

&;i2
1= |d o afp]" = 21:[5—()} > 2=2  ;-Z-rHS
! 2 2 4

2 = 7 xI2 % 5
: , sSin x T o sin” x T
i e il —_— =
© ;!sin7x+cosrx 4 (i) '!sinj'x+cos’x 4

A2 i

() LHS, [= [ —————dx _(1)

* sin’ x+cos’ x

= =

- sin’| = - _
i [2 J & [_.r cos’ x

SRR
o sinT[E—x}rcos’(E—x] b XN Y
2 2
By, Adding equation (1) and (2), then

o | 7
S PR I[ sin’ x L L0s X de T (sm X +cos x]dx
T
2

(2)

sin’ x+cos’ ¥ cos x+sin’ x sin’ x+cos’ x

%2
= 2I= jdx = 20 =[x[" = 2I= (5_0) = 27% 1=§= RHS
F sin’x
i LHS /= | ———dx -
@) . ;! sin” x+cos” x ( ) @

i sin’ [E - xJ s 5 @
% ¥= | 2 dx :)I_I#dx 2 S Q

e S[JI iz
sSin ——=% |+808 | ——X%
2 2

\
O
By, Adding equation (1) and (2), then 6\' %-
= 2= jz Sy . emE |p ooy f sin’ x+ cos. \ ’&Q
sin’ x+cos' x cos x+sin’ x sin® x ®®

N
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S (LT V. T UL T T TG
2 2 2 4

= 2= j-dx :>21=[;\r]:"2
0

=2 4
5 I Cos X dx=£
4

; (sin4 x +cos’ x)

s cos” x
Sol. LHS, /= | —————————dkx A1
‘k.,. (sin*x-&cos" x) (1)
b cos*[f—x] i -
> 1= . d >I=[—2X & (2
2 .l [ 7 © cos’x+sin’x
sin (E—x)ﬂ:os (E— ]

Adding equation (1) and (2), then

w2 4 Ly | i 2 4 o
Cos X sin-x COs x+sin x
20= || == | D 2= || [
o\ S X+C0s X COS X+5In X o

= Pf = j“dx == 2;!:[:r]ﬂ'r2 =F 21:[%0] = 2l==— = I:E:R.H.S
(4]
p % cos'” x X
"3 (sin"*x=cos"* x) 4
mi2 cos].!4x
Sel. LHS, /= ——dx @
? ;!. (si1‘1"*‘x+cosl'4 x) ( )
z/2 COSIH[E—X] a2 » 174
B 2 3 sin " x
=>1I=| T = I = | -(2)
g sinl_-4[_hxj+cosl;4[ __xJ : (cos X +sin x)
2 2

Adding equation (1) and (2), then

1/4 s 174
COS Xx+Ssin X
de

e cos'* x sin'* x e
2l = I — A 7 - 14 - 14 dx = 2l = j =174 174
sin"®*x+cos"*x cos”! x+sin"*x ¢ | sin'* x+cos"* x

]

> 2= [#& = uA=[[" =>2u=[Z0| »>u-Z .i-E_Rus
< ¢ 2 2 4

a2 . 47
(-1 s e /4
% | ——dy=—
(sm “X+cos 'x) -

_'” sin” *x -
Sol. LHS,/= !(sin3‘3x+cos3'3x)dx (1) 60 \\'()
@)
« s1a| T
= I‘T - 2(2_—1-] dx = I—T oo’ 5 dx 6
N ~J cos’x+sin?x \% Q

0 gin*? [E = x) +cos>? (E - x] b
X ’ &
By, Adding equation (1) and (2), then Q &Q
R O @

0
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mi2 . ' 3/2 2 = 3f2 32
sin X COs X sin X+COoS X
21=j - Fo— — | = zfzj . = |ax
sin X

2 x+c08°*x  cos x4sinix sin’’® x +cos®*

2= [ = u=[x[" =>2u=[Z-0| > =L . -Z-rHS
. 0 2 2 1

S
sin” x+cos” x 4
Sol. LHS, /= der (1)
s sin” x+cos" x
. sin (2 —xJ S —
I= dx I= |—aw——dx .. 9
- '[ - ;[oos"x+sin"x (2)

A A T
sin”| ——=x [+cos"| —=x
(2 ) (2 J

By, Adding equation (1) and (2), then

i J‘( sin X + Cos X de s B I{Sln X +COS I]dx

sin"x+cos"x cos"x+sin”x sin” x +cos” x
= 2= _[dx = A=[x]* = 20=|Z-0| = 21=2 . 1=Z-RrHS
| 0 2 2 4

I ‘J_ JT

9,
Jtanx+Jcotx
Sol, Let I = j = ‘ﬁ”cmdx L
o -
COl X
. —dr ..
'[[J [ ] \/ (:r ] '[J cot x ++/tan @
tan| ——x |+, Jcot] — —
2 2
: 3 tan x Jeotx
By, Add d( 20 = ¥ Y dx
A o 0 we ot 20~ | TS | e
*Jtan +Jcotx -
= fm+ ol - f‘*" L™ =50 mri=g
R CTI.
v vtanx ++/cotx 4 0 0@
R Jeotx _ ’\
Sol. Let ] = fmwm () @6 c’)\

o
cot(——x) i3 Jm—x
dx == | —m———
:[Jcotx+~ftanx

. O @
By, Adding ( l) and (2), we get, .%\\ @


http://cbs.wondershare.com/go.php?pid=5239&m=db

Wondershare

Remove Watermark PDFelement

https://millionstar.godaddysites.com/

2 Jtan x tanx-i-\/cotx w a2 I T
=3 2=| d= == =f=—
Im+ !; =3 4
I(l+tanx)
Sol. LHS, /= j; ST [ i 1= [ g (1)
(1+tanx) s [l+31nxj J cosx+sinx
COsX
al2 005[2"' ] mi2 .
%5 I= | de = 1= [ -(2)

/4 . (& sin x +cosx
Y cos[—z-vx}rsm[-f—xj L -

By, Adding equation (1) and (2), then

m2 . a2 . a2
e L e T R I

COSX+SINX SinX+Cosx CosSXY +Sinx

]

=l =[l" :21:(5’-—0] = 2/=2 - j-Z_-rHS
2 2 4

2. [—edk=Z
;'_:(_Hcotx) 4
iz &2 1 iz Sil'lx
1! LHS, I= = I= | ——dx = | —%dk ) |
- P j(1+c:otx) "‘[[meJ & ‘!(sinx+cosx) 1)
sinx
*i2 sm[——xJ ~
= I=_| = de) = 1= [ X g -(2)

A T s cosx+sinx
sin E—x +Cos E—I
7

By, Adding equation (1) and (2), then

21,:.[[. sinx cosx' ]dx o B I[smx+cosx}dx s R Idr
J (sinx+cosx cosx+sinx sinx+cosx :

= 20 =[x]" = 21:(%—0] s 21:% .‘.1:%:1{}1.8

X

==
4

13. _.' For=n) 5
PR f cos’ x e (lbé ,\\()

Sel. LHS, /= I (cos x+sin x)

dx:»l_[

sin” x
[1 cos%r]
xi2 COSS E_x} wxi2 &
:>I:I (2 dx jf:ILx,dx %\’®%

o cos’ [g— ]+sin3(%_x] © sin’ x+cos’ x . OQ &Q
Adding equation (1) and (2), then ‘\\\ ®®
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x+sin’ x  sin’ x+cos’ x cos” x+sin” x

.3 xi2 2 = 3
s B _[ cos’ x L sin'x A = ZI:J' cos’x+sin’x |
cos’ P

= 2/ = j“d.'x = u=[x]" = 2u=[Z-0| > 2=-Z - r-Z_RrHS
. 0 2 2 1

E 1 z
F=Z
".(l+m’c3 x) 4
=] i ] 7 sin’x
LS = dx I= dx I= | ————dx i |
I(l+cot *x) - '! |, Cos’x - ;,[(sinsx+cossx) M
sin’ x
e sxn3(§—x) s .
5 F= | dx :>1—1de -(2)
0 sin“[i—x]-z-ooss(g—x) el
2 2
By, Adding equation (1) and (2), then
. _[ sin’ x cos’ x P J- sin” x+cos’ x PERTT TN Idx
sin’ x +cos’ x cos x+sin’ x ~ Jlsin’ x+cos’ x =
= 21P‘=[34']:}”2 = 21=(£—0J = 2/ =8 w2 —R4PS
2 2 4
xjﬁ‘.’ :f-
o (1+\Itanx) 4
Wi 1 L2 Jc_os—x‘
LHS, I'= = I= | ———dx = I= de .1
j(1+s/ ) 1.,' 1+_\/§ﬂ_ "' COS X +4/sin x ()
‘\JCOSI
z
COS(E_ ) sin x
dx o ()
J ‘j (.u' ] IJSInx+\} (2)
COS ""'x + |Sin 2
By,Adding equation (1) and (2), then
ol = cosx Jsin x o 21:” Jeos x ++/sin x b
I[Jcosxh/smx Jsin x ++/cosx '! Jeos x +/sin x
= 2f= I-a!r = =FF = 2;[£_0J = 2/=2 =T -RHS O . Q®
g 2 2 4 6 ,\'\
’T Jeot x . @ @c)
° 1++Jcotx 4 K@ Q&
Jeosx ’@ %_
Jeot x Jsmx %
o
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j _ Yoosx ()

A/sinx ++/cosx

o gli) JE= e @

’ JSin(JE_I]-FJCOS{E_IJ - Q SX+\Jsinx
2 2

By,Adding equation (1) and (2) then

) J‘[ cosx & Jsmx }dx — o] = I‘[chostr SIIIXde

Jsinx +y/cosx +Jcosx +afsinx Jsinx ++Jcos x

= 2= f-atr = =[x’ s 2u=|Z-0| == - B=Z-WHS
4 : 2 2 4

17. I-..—"'mnxdx
* l++/tanx

ke |
4

Sol. LIFE B [ -YHOX o ;[ ANEOSER
£1+ tan x ;‘;[l_ﬁ_\/sinxl

w2

[Jﬁnx]
Jeosx
== I Jeos x ++/sin x :[:;[ cosx ++/sinx
- Joosx

o sin(%—x] - s
-] . B s fop it ol
' Jcos(%—x]%—\/sin[%—x} v ingadis

-

By, Adding equation (1) and (2), then

o/ L (N o
9] = J‘( smx + CosXx J(ir wx DS J‘{ sinx + COSX]dr
0

Jeosx ++fsinx  fsinx ++/cosx -Jcosx-i- sinx
= 2I= fafr = 2=[x]" = 21:(5-0] = 21=% . 1=-Z-RHS 6\> LN
0 2 2 4 O

"¢ sinx—cosx
= ;.:l-l-sinxcosxdx:o 66 Q
X\

Sol. L.HS,I:TM& (1) %
* 1+sinxcosx Q Q
N
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- E T
- sm[i—x]—cos(g—x) "Z cosx—sinx
I= | & >I=[———d& .(2
; o | V4 * l+cosxsinx
) 1+sm[5—x]cos[5—x]

Adding equation (1) and (2), then 2/ = ‘r[

=

SINX—COSY COSXY—sinxy
- - - dx
l+sinxcosx l+cosxsinx

T sinx—cosx +Ccos X —sinx
= 21:]’ :
l+sinxcosx

]dx = 2I= J:O = 2I=0 S T=0=RHS
19. _"x(l x)’ dx—4

2

Sol. Let I:jx(]wx)sdxz.lf(l—x){ (l x)} de = I I r)(x) dx = I x —x
_[___ . 6 .
P T 42

20. j x2-x c&—i

Sol. Let [/ ——-IxJZ—_xa&' =I(2—x)1/2—(2—r)dr =j(;2—x)x1’:zcbc =i(2x"": —x“)dx
o2 28] oo 2] 26020 2

3/2 5/2 3
_sf[-——] N_Ez%
21. :}Tx cos%dx:fz;
Sol. Let / :T:rcc,-s2 x dx (1)
o
Then, / =Ij;(zt'--x)cos2 (7—x)dx or I =?(x—x)cos"x dx -(2)
> o

By, Adding (1) and (2) we get, 2/ = I{x cos’ x+(:r—x)cos“ x}a& =27 =J':frc;c:hs2 x dx

= 21:%[{;: 5‘"%} (0)} = 21:%[;:4»0] = :z.!:"%2 .-.1:": (g@zqﬁfb
p, [rmr g 5 R

® SeC.XCOSecx

_© xtanx ’Q@
ol Lk I_[!‘secxcosecxch‘ ‘\ ®®

. s 5 - 2 1+cos2x _E sin2x a .
:32}'—)?:.:005 x dx DZ[—II( E ]dfx‘ :21—2[I+ - :L 60 c’)\'\o
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Then, 7= | {rajanis-a) b owls Imdx (2)
 sec(7—x)cosec(7—x) SEC X COsec X

Adding (1) and (2) we get

T—x)tanx T =
2] = I Zin3 ( ) de =21 =Jr_[sin‘ xdv = 2I= rr_[l costdr
SEC X COSec x S€C X Cosec X % 2

- 21:£[x-5“‘2x] = 21:3[{3_5‘"2”}-{0}} = 20=Z[z-0] - 1=
2 2 | 2 2 2 4

"2 2

-.' Cos™ X (J_Jrl)

p smx+cosx J_

Let [ = j&dx 1)
J sinx+cosx

Th e cos’(i—xJ "¢ sin’x
en, I= [ — = TI=[———uk 4(2)

. (T T cosx+sinx
¢ sm(-z-—x]+cos(—2-— ] 8

By, Adding (1) & (2) we get, 2/ = _[[ o 0 ]dx

sinx+cosx Ccosx+sinx

w2y 2 el
o B o I(CQS X+sin x]d}l’

5 \ sinx+cosx
"2 xl2

:21:]’_;& :2!:1_ : dx
® SinX+cosx 7; PR 1

sinx+ ~cCosx
£ 45
B 1 xj_z Cir l HIZ

L‘s (r+)
4

l\.)

s . AT
0 COSZSIHX+SiHZCOSI

=% 21=~—12—_log cosec[%+-§]—cot(g+%) ~log cosec(O+-’ﬂ~cot[0+%JH

= 21_%-:log cc‘sec%r—00t37Jr ~log cosec%-cot%H

=" 2I=—Jl—§ ]Og(\/—+1) Iog(-J_ )] = 21.._‘/% [?1} @
1 J2+1 241 (ﬁH) 60 ;\'\O

= 2/ =—=log [J— 1 J5+J =g 755 S~

9
= 21 =-j—-_-log(\5+l) = =71_2—10g(\/§+1) %\(& Q
I xtanx _x Q «Q

secx+cosx 4 . O (b
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T
Let /= [— " —gx (1)
S SeCX+CosX
Then, 1= [—E—HElzx) o ./ ;mcﬁ )
* sec(7—x)+cos(7—x) secx+cosx

- T tanx  (7—x)tanx
Adding (1) and (2) we get, 2/ = [ = +
;‘: SECX+COSX SeCX+CosX

a b g a -
xtanx+rtanx—xtanx Ttanx sinx
:>21=_[[ ]afx :>21=_[—dr :>21=:rj —dx
SECX +COosX * SECX+CosX o 1+cos™ x

Put cosx=7/ = —sinxdy=df = sinxdyx=-df

Clearly x=0, f=1and x=x, f==1

4 (’)]].n = 21 :?r[faﬂ_l (1)—tan" (_l)]

T =dt
2=
'][1+1‘2

=5 2[=Jr[tan" (1)+tan“(1):| = 21=7t[2tan" (1)] x1 :—7-[4—:

_[ xsiflx dﬁrzrr[z—l)
s 1+sinx 2
Lewdlall, S50 (1)
. 1+smx
Then I =j(”_r,)s’"(’r__x)dx ol =Im{dx (2)
1+sin(7—x 1+sinx

Adding (1) and (2) we get

8 - . F 4 o 2 5

f| xsinxy (7—X)sinx XSIN X + 77 $in X — Xsin X

={|-= A ) dioes 27 = : dx
< | 1#sin x I+sinx I+sinx

1]

sin x sinx l-sinx sinx(1- smx)

dc = 2= j dx :>21=:rj’

F g
=% 2= I

l1+sinx I+sinx 1-sinx 1-sin’ x

]’-sm x(1-sin x)
4]

— g = J:'I:J'tan xsecx d.'r—jtanz X dx]
cos’ x A o

= 21 :z{[secx]:: —j(sec-zx—l)er = ZI=7r[{sec7c—tan;:+;r}—{secO—tan0+0}]

= 2 =g[-1+72-1 > 2=x(7-2) = I=§(7r—2) 1:.71{%—1} 60 ’\0

;}Tl+sjicn2x6k=2§§ K@ Q

—X T—X Q Q
—a‘xor! jmm—wdx ‘\.\{@ N
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Adding (1) and (2) we get,

21:j{ E }dx :>21=ﬂ’“”r x]dx =5 2f= :rj dx
o U1+sin“x  1+sm™x 1+sin’ x 1+sin’ x

(1]

= 21 2;1{ 1 a&':ﬂ':;rf — -ctr:;rj‘,sec—-x,dr
y 1-++8In° % na+sin”x » Sec” x+tan” x

=1 ZI{I sec‘xc{x put tanx=1 =>sec” x-dx=dt

- 1+2tan" x

l- -
BRI W S TR,

=>l=x =7 —— =-0|=

2 1++21° 2 J2 AT AR Y

_‘. (21ogcos x=logsin 2x)dx = —%(log 2)
o

Legl= I {2log(cosx)—log(sin 2x)}dx —il= T{Zlogcosx—log(2sinxcosx)}dr
0

]

i ey I_[-2-logcosx—10g2—logsinx—logcosx}dx

= F= Ih(logcosx~logsinx~Iog2)afr (D)
a

=1 :I(logsinx—logoosx-logZ)dx .2
0

Adding (1) and (2), we get, 27 = [ ~2log2dv=-2log2[x]"* = -2%logz

= 2]=-xlog2 = I=—%1032

I(l+x J(fl-l-x) 4

Let =

:,[(l+x)(l+x3)dr

Put x=tand = dx=sec’d d0.Clearly x=0,8=0 and x=:c,:9=%.

i O o
j—(l tan@sec’ 0 dO s P J- ltanB sin@ 6 6\

dd = = | ————dfb
+tant9 1+tan 6') +tané J-sineS’+cfas.9 @

0

Az
T2 Slll(—-—gj a2 8
Then, 7= [ . d or I = I%d& %
> sn[ F—p)+ [ﬂ'_g] ¢ cos@ +sin
sm(2 ] cos 5 Q &
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By, Adding (1) and (2) we get, 2/ = "‘( sinf ___ cosé ]d&

sin@ +cos@ sinf@+cosf

sin@+cosf i /2 T T
—_->21= ———|df8 = 2I=\|df8 = 2I=|6 = 2]=|—=8| . I=—
sm8+cosd9] -! 6] (2 ] 4
29, IL:E
s x+va —x* 4
Sol. Letfzj#dr
o X+ya'=x°
Let x=asin@, dc=acos@ dé . Clearly x=0, =0, and x=a,9=%‘
. ams?déj : = ke = acos@ 4o
5 asin9+Ja“—a‘ sin” @ 0 asin9+\{a2(1—sin39)
= L= j‘i_._"ﬁ?_*de =5 ] = j-i—%da (1)
o asin@+acosf ® sin@+cos@
P2 cos(gQJ 72 i
Then I = “' L deé or I = Iﬂdﬁ (2)
9 sin[£—9J+cos(£—9) ¥, e
2 2
By, Adding (1) and (2) we get, 2/ = I( e + S ]dﬁ
sin@+cosf cosd+siné
73 cos@+sinf’ .3 ) T 7
:21:][+]d9 Siay = [@Vo21=[6]" :21:[——0] L I==
5 \.sin@+cos@ . 2 4
30. IL@;:E
* Jx +iJa—x 2
J_
Sol. Let [ = | ————F——=dx sald
IJIH i Y
= /= ya-x d = I= j o1 @)
s Ja—x+,Ja—(a—x) s Va— x+J_
Jx Ja-x
By, Adding (1) and (2) we get, 2/ =
¥ Adding (1) nd (2] Weg I[J;+Ja i e g

= @l= j[?ig]dx :>2!=§dx = 2=[zf = 2=n .-.1:% 60 C}'\O

31. Tiw? xdx=0 (O
!sm xcos’ x & Q

Sol. Let / = Isinz xcos’ x dx (1)

o &
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Sol.

34.

Sol.
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Then 1 :Isinz(;r—x)cos3 (r—x)dx = I =—Isin3xcossx dx «(2)
(3]

0

By, Adding (1) and (2) we get, 2/ = I(sin: xcos’ x—sin® xcos’ x)dx = =), 2. Teb
0

T
Isinz"' xcos™™" xdx =0, where m is a positive integer
0

Let [ = Isinz"' xeos™ v dx wdl}
0
== Ising’" x(7—x)cos™™! (x=ux)dx
(]

When m is positive integer then, / = —_fsin”‘ xcos™™! x g% -(2)
(1]
F

By, Adding (1) and (2) we get, 2/ = J(Sinz"' xcos™™! x—sin™ xcos™"" x)dx — 21 =0
0

27 =40

I(sin x —cosx)log(sinx +cosx)dx=0

w2

Let [ = ;l: (sin x—cos x)log(sin x +cos x)dx (1)
Then I = J’ {sin {%—xJ-ms(%-x]}iog{sing—x]+ms(%—x]}
or 1=T(cos-x-sin x)log(cosx +sinx)dx w2}

0
By, Adding (1) and (2) we get
21 = I {(sin.x —cosx)log(sin x +cos x)+(cos x —sin x) log(cos x +sin x)} dx
(1]
wi2
=% A= J log(sinx+cosx){'sinx—cosx+cosx—sinx}dx
(1]

= 2I=Tlog(sinx+cosx).0dt = 2730 ppl-0
(1]
T log(sin2x)dx
1]
Lee.F= [ loglat
et ! log(sin2x)dx K@ Q
X0

Put 2x=1f ='2.de=dl :>dx=%.€learlyx=0,t=0andx=%,(=;r. %

1

I=Ilog(sin!).% = 1=E_Ilog(sinr)dr ,\\\O @@
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&2 mi2
= :%xz. I log(sint)dt = I= I log(sin?)dit k1)
0 0
Then [ = I"log{sin[%—t)}dt ar I= Iulog(cost)dl .2
o 0

Adding (1) and (2) we get,

2] = j:(logsinHIogcos!)dt - J:log(sinrcosr)dtz J'“log[s“;zth
[+] 0 0
x/2 "2
= 2I= [ log(sin2¢)dr— [ (log2)d
(1] 0
¥ 4 a2
= 2/ =%Ilogsint di~log?2 [ di [Putting 2x=1 in the 1st integral]
0 0
14\7 s xi2 T
== QIzgflogsintdt—logZ[t]:" = Ilog(sint)df—;log2
] (1]
b4 T
2I=1-Zlog2 .. I=-=log2
= 5 log 5108
T ) J'Tl
leog_(sin x)dx = i3 log2
0
Let / =Ix10g(sin xX)dx  ..(1)
[}]
= I=[(7-x)logsin(z=x)dx =T=[(z~x)logsinxdx 2
o 0

Adding (1) and (2), we get,

i 8 F 5 T
i = leogsin xdx +I(fr—x‘)logsin xdx = I(x+;r— x)logsin xdx = Irrlogsinxdx
0 0 0

(]

= 2I=-2x [ logsinxde = I=r [ logsinxds 0
[ 0
= I=# j:logsin(g—dex = I:Jrjnlogcosxdx .4
0 Q
By, Adding equation (3) and (4), we have
s g & 2sinx.cosx
2/ =x | (logsinx+logcosx)dx =x | logsinx.cosxdx=x | log—————dkx
_!( (23 2 ) ! g ( :': 2 5 @

sin2x
2

= 2l=7 _Irlog dc=rx _.:(logsin 2x-log2)dx =x I-logsin 2xdx—1 _rlogde
1] 0 (1] (1]

Put 1 =2x :ﬁzdx,When x=0, =0 and when x:£,t:7r K@ Q
) 2 2 \‘2> %-
21 =z [logsintdt/2 - rlog2[x] %
= x_! ogsintdt/2-rxlog2[x], Q &Q
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xi2 72 2 b b
= 21 =%x2£ logsin / dt —::Iogz[%—o] =% E‘: logsin xdx—%logZ [ !f(x)c&z;[f(r)dr]
n z
:21=1w710g2 [From (3)] = I=~710g2

_"Iog(l +cosx )dx=-r(log2)
0

Let / =ilog(]+cosx)dx (1)
= Izilog{l+cos(1r—x)}dx =3 I-——Ilog(l—cosx)dr «(2)

a
By, Adding (1) and (2) we get, 2I=I{log(l +cosx)+log(1—cosx)}dx
a
= 27 = [log {(1+cosx)(1-cosx)}dx = 21 = [log(1-cos*x)ex
0 0

= 21=jlog(sin3x)dx =% 2I=2jlog(sinr)dx = I:]Elog(sinx)dx
0 0 0

=> Jossl j-log(sinx)alr =% I=2 J.-log(sinx)c& = {3}
0 0
®il
=% L= Ilog(sin x)dx -(4)
(1]
Then /, = Jﬁlog{sin [%—x]}dx @ L= I_lug(cosx)dx (5)
(1] 0
xi2

By, Adding (4) and (5) we get, 2/, = I {log(sin x)+log(cos x)}dx

0

sin2x) i 2l ;j:{log(sinzx)~1032}dx

o

= 2l = Tlog(
0

= 2L =%Ilogsini dr —(log2) Jl“afr [Putting 2x =1 in the 1st integral]
Qa

i}

T B "2
= 2I, :éjiog(sinz)aw—logz[x]:* = 5 =Gx 2} [ 1og(sint)d:-log.z[§-o]
0 4]

<

= 21, =Tlog(sinr)di—§log2 5 211=T]og(sinx)dr—§log2 [ _:if(x)‘tr=jf(")d 0 ci\'\o

(&6 Q{b
Putting the value of /, in equation (3), / = 2[—§log 2] o I=-rlog2 %\' %‘

= 2l =1 —%IogZ ],=~g—log2

J'log(tanx-!-cotx)dr:;r(lcg 2) ‘\’\\O @@
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Let 1= flog(tanxa—cotx)dr = I= j‘-log(m-i»ﬂjdr = 1= _"-log(~w—m“}dr
o s Cosx smx o SINXCOSX

= I !Llog[_;}dx 5 f I“log[,;]dr o B I“[og[';)dx
A SIn Xcos x sin xcos x e 2sinxcosx

0

w2 2 w2 xl2 ) &2
=% J= ! log(sinzx]dr — :! log 2dx — }[ log(sin2x)dx = Izlog2!ak—1]

= I=log2[s]*-1, = f:logz[fzf—o}f, = I:logz[i;—ﬂ]vl,
= !=%10g2—11 (D)
Now, I, = I-log(sin 2x)dx

0

dr .
Put 2x=1 = Rdi=dt = dx:?. Clearly x=0, =0 and x:%, 1=r.

1, =_[log(sint).~‘—fi = =v1~x21-10g(sinf)dt =i f-log(sinz)di -(2)
5 2 2 o o
"2 P X2
Then [, = Ileg{sin[;—z)}dt or I, = j log(cos?)dr -(3)
0 0

By, Adding (2) and (3) we get, 2/, = J‘b(logsint +logeost)dt = 2I, = Iulog(sinl.cosr)dt
il a

X2

e
]d: = 21, = [ log(sin2r)di— [ (log2)dt
0

]

&2 .
= 2f= [ log(s“;”
o

= 2 =%jlog(sint)df—(iog2) I_dr [Putting 2x =1 in the 1 integral]
0 0

=3/, :%_[logsin! di-log2[1]" = 21, :%xz I—log(sinr)dt—log2(%—0]
0 0

xlz
= 2, = Ilog(.sint)dt——';-logZ =2f=1 —-glog2 > I, ————J—;-logZ
0

Putting the value of 7, in equation (1), 7 = -g-log2+%log2 o IT=mlog?

P cosx s
[t 2

s COSX+sinx

3m/s
[ = | —%__p (1) <

s Cosx+sinx
: PR
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T
3mi8 COS(E—X) 3x/8 sinx
=F= | d = I= [ ———dx ]
g T (7 ' sinx+cosx
i cos[a—xjwtsm[—z——r] Bk

7% cosx+sin x
i =2]= I ——dx
2, cosx+sinx

By, Adding (1) and (2) we get, 2/ = j

38 3
COs X 4 Sinx
cosxX+sinx sinx+cosx

a8
e 8 3n & 27 V4
= 3= | i =U=pl, = 21{———} = 2A=— 5 [==
a8 " 8 8 8 8
2] b3
T S
o l++/tanx 12
o 3 0 W Jeew
Let = | —F——dx 2 I=|—F"dt = Iz |———F—dx sk
;._..61+-Jtanx J- _Jsinx__ ,;L\/cosx ++/sin x M)

”'61+ ==

g B
T

T
T COS(-- ar x] Wil -
= 2 dx & J‘ Wsinx

M\N (;z- ] J [7; } ,,6Jsinx+ cosx
cos E_x +,[sin —2~—x

. ¢ Jecosx Jsin x
By, Adding (1) and (2) we get, 27 = I(Jcosx ++/sinx +Jsinx+~/cosx -

®i6

w N

d (2)

"¢ Jcosx ++/sin x #3 .
> = [|T——"p—|d& 2= [& =2=x
;.'6{ COSX ++/sinx X-L []x.-(,

ay (M) oy B Ly E iy K
3 6 6 6 12

x4

& =2
oa 1HCOSX

3mi4 3ri4 3mi4
LetI:j' 1 a— I:J] 1 xl—cosxdx - ]“_‘I l—cos‘xdx

s 1+cosx ns1+cosx l—cosx 1008 ¥ @

¥ 1—cosx 4 1—cos x o 2 60 ;\\'CJ
= = ;L = x = I= ;L Sn’x e =rf= j (cosec x—cotxcosecx)dx CJ

"4
%)
= I=[-cotx+ cosec]f:: = [ =[cosecx—cot x]:': K@ Q&(b

D)) SO

= fz{ﬁ_(_l)}_{ﬁ—1} = I=2+1-V2+1 . I=2 X OQ >


http://cbs.wondershare.com/go.php?pid=5239&m=db

Sol.

42.

Sol.

43.

Wondershare

Remove Watermark PDFelement

https://millionstar.godaddysites.com/

3n/4

}Ll+$nxdr:x(ﬁ_l)
Let!st ——dc (1)

S 1 +HEnE

Sxita - ixl4 -
Adding (1) and (2) we get, 2/ = j‘[ x  m-x )aﬁr % W I[xﬂr xJa&

l+sinx l+sinx S \ebtsimx
anld - 1 sinx 3 1=ginx
= 2= ;rj de = 2= ::_[ dc = 2=z [ ———dx
l+smx l+smx l1-sinx B, |=sin“x
3”41—8111.\’ imid ” —
= 21:;rj —dx = 21::1"[ (seC"x—tanxsecx)dx = 2/ =rz[tanx—secx]
Sy COS™X e :

=5 ’H:z{{m[%}—sec[%}}—{tan%-sec%)]
= 2]=I[—1+‘\[2-—1+\&] =% 211::[2\/—2-—2] Izn'(ﬁ—l)

3a/4

(s
Let 7 =3‘Iﬁdx (1)
o
e S '[ a 3a a 3a
s SEEER B
= !:I%dx (2)
Adding (1) and (2) we get, 21:3}:{Ja—£\/;+\/;ﬁ—x]a& 0 »\06
= 2= j {%J‘:_J{J = 2f:tj:dx = 2 =[x @6&®6\

e 4 4 2N
i 8O >
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Jx
e o -

en JT)X

e j,js {(1+4)—x} +J(1+4)-x I\IS (5- x)+J5 xdx
— @)

JLE

Jx J5-x ]dx

\
Leu:j'

:II

By, Adding (1) and (2) we get, 2/ = I[JS P \/;+JS =

> x] = 2I=_|'abr = 2I=[x] = 2=(4-1) wJ=
1

- [

qu cotx dx= El-ogz
4] 2

b | W2

Let [ = Txcotx & = I= )Txcct xdx =I= xTcotx ﬁ—kj:[%lIMx dr:|a'x
0 0 0 0
= [ =x[log(sin x)]:m - TI log(sin x)dx

- ]:{;;Elog[sin%]ﬁo}— _!-log(sinx)dx = e _!-log(sinx)cﬁr

= I=-1, -(1)
I= T log(sinx)dx  .(2)
Then [, = J' log[sm[%-x]]dr or I, -Tlog(cosx)cbr -(3)
By, Adding (2) and (3) we get, 27, = j-[log(sin x)+log(cosx) |dx
= 2= Ilog smxcosx a!x = 2I, = II [stx)

3 &2 "
= 2L = I log (sin 2x) dx— J- log2dx = 21, =%Ilog(sin!)df—(l_og 2) Idx
] 0 0 ]
[Putting 2x =1 in the 1st integral]
21, =%!log(sin!)dtw(log2)[x]:;3 = 3= (—;—x 2)‘ ’!-.logsint dt —(log 2)(1;—-—0]6®
== 2 =Tlog(sinx)ch-—£log2 = 21 =1 -Zlog2 = I,="Zlog2 (& Q
i ! P 170 T, 1779 %\ %_

Putting the value of /, in equation (1), / =§Iog2 Q &Q
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45. ;[[Sin:xjdng(logZ)
Sol. Let I:I[Smx( )}

46.

Put x=sind = dx=cosf df.Clearly x=0,0=0, and x=1, 9"%
o f S | = 9 xi2
Now 1= J’M.mwda = I= [ 6. cotd d6
.  sind J
r 3\
a2 e
= I=[6log(sin®) | - [ 1.log(sin@)a0 cosd
! * It Ologsinfd= .’t lgsind jp Siné
o . ) 2 F50° ¢ 1 0" 1
= 1=0 Elog(sing)—o ~ [ log(sin6)d6 8 &
[}
x = It - _9 x@cosf@==1x0x1=0
El \ #>0" siné J
= I1=0- Ilog(sinﬁ)dﬁ
1]
- flog(sme)dg = I=-1, ()
§= jlcg(sme)de .2)

0

xi2

Then /, = I log[sin [%—6]] dé orl, = I-log(cr:jst?)dﬁ
0 0

By, Adding (2) and (3) weget, 2/, = [ [log(sin6)+log(cos8)]de
0

> 2= rlog(sinﬂ.cosa)de = 2], = J‘"log(smzzeJdB

xl2

= 2/, = j' log(sin 26)d6 - jlogzde = 2 =— j log(sin#)dr —( logz)jda

[Putting 28 =1 in the 1st integral]
b b
27 = [Exz) Ilog (sint)dr— logZ(—— J [ !f(x)dx:if(r)d{l
= 2], = 'I.:log sind d0-Ziog2 = 2I =F=Zlog2 = I =-Zlog2 <
1 d 2 1 1 2 1 2 60 * O

Putting value of /in equation (1), / =3;-Iog2 @

ey

10g2

Sol. Let /= _f log ¥ OQ &Q

=~ §\\ @fb
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Put x=sinf = dx=cosé df. Clearly x=0,8=0, and x=1, 9:%
j Jog3ind) s s = 1—Tlog(sin9)d9
Jl sin” 0
§= J'_log(smé)dt? (2)

Then 7, = Iﬁlog[sin [%-9)] dl or I = j-log(cosﬁ)de

By, Adding (2) and (3) we get, 2/, = jg[log(sin€)+10g(cosé’)]d9

"2 s
= 2I,= Ilog(sin&cosﬁ)df) = W= Ilo [sm 29]d€
i i}

2= Iulog(sin%?)d'é‘— [ log2d6 = 21, =%Ilog(sin()dt—(log2) j“d9
0 0 0 o
[Putting 26 =1 in the 1st integral]
7 1 [ mi2 i T a2 J T
21, =[§x.2} :‘: log(sml)dt—logz[z—oj =2 = ! log sind d&——ilogz
= 21, =1 —%logZ =3 :—%logz

Now, Putting value of 7, in equation (1), / = %lofgz

tlog(1+x) T
——dx=—log?2
I 145 8 g

Put x=tanf = dx=sec’@ dO.Clearly x=0,0=0 and le,&z%.

_ “log(l+tand) | xts
. I !W.sec 0do = I= !Iog(l+tan9)d9 (1)
xi3 ta]lz"”taﬂg
Then I = Ilog[l-i-tan[—-ﬂj]d&? o = Ilog wm—4 a0 @

1+tanztan6 0 . ()
N\
I+t2an6'}d9 Qb 6\

2 x4
mg)d& = = ![Iog2—log(l+tan9)]d8 (2

(4]

x4
= I'= I[ log(H_
By, Adding (1) and (2) we get Q &Q

a4 w4 /
= flogl-rl = do :>!=J'Iog
1+tan@ o
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T4 T4
2/ = [ [log(1+tan0)+log2~log(1+tan0)|d& = 2I= [ log2 dO
0 0
ri4 )
= 2I=log2 I dé = 21 =log_.=;2[6’];H =5 ZI:logZ(%—OJ I:%logz
0

48. sz\}az—xz dx=0

Sol. Let f(x)= cNat —-x
Then, f(~x)=(-x)’ 1/a2 ~(=x) =-Va - =—f(x)

. f(x) is an odd function of x.

But If(x)dr=0, when f(x) is odd. = jxs a —x'de=0

49. f (sin"'S x+x”'5')dr =0

Sol. Let f(x)=sin" x+x"™
Then, f(=x)=sin"(-x) -1-(—Jr)]25 =—sin" x-x'* = —(&‘.in75 X+ xm) =—f{x)

. f(x) is an odd function of x.

But _Tf(x)dx =0, where f(x) isodd. .. j(s_i_n"‘ _x+x”5)d_x—_~ 0

50. Ix”singxdxzo

Sol. Let f(x)=x"sin"x
Then, ()= ()" sin’ (-x) =" sin’ =7 (x).
- f(x) is an odd function of x.

But If(_x)dr:O, when f(x) isodd. .. Ix”sinpxdxzo
1
51 [ de=2(e-1)

-1

—-x when -1<x<0 @

x when 0<x<1 0 . O
1 . 0 . 1 Ly ] 1 o 1 &\
je!"a'x = _.[eix"dx+ jef”dr = j'e"dx +_[|:e‘a!r = —[e"":l_l +|:e" :L @6 O

-1 0 -1

:—[e"—e']+el—e"=—[]—el+e1=—I+e+e—1=2e—2=2(e—]) \@K Q

52, :[|x+l|dx=5 OQ% .&Q

Sol. Clearly, | x [ - {
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—(x+l) when —2<x<-1

Sel. C]early|x+1|={ e A ——

: _2[|x+l,dx=j[|x+]|dx+i||x+l]dx=—:[i(x+l)dx+j:(x+l)dx
T T ]
1

j‘]x—5|a5:=17

—(x-5) when0<x<5

Sol. Clearly |x—5|={ (x—S) when 5<x<8

. I(x_s)dx:j’|x_.s|dx+i|x-s|dx:j! x- 5aﬁc+j(x 5)dx = -{?1-53:}:[?1-5,:]8

=— {(5) —5)(5} (O)} ﬂ xs}—{(?z—(st)H |
:_‘(2_;_25]}{(32_40)_(2_;_-25]]

L 2 2 2 k2 2

54, J- (cosx)dx =4

(1]

b4
cosx, when 0<x SE

Sol. Given I(cosx)dx=4; |cosx|— {—cosx, when %<x<%‘r
0

RY/4
cosx, when T Sx=2r

Icosxdx I|cosx|dx+ I|cosx|a!r+ I | cosx|ex

3a/2
ot 0 /2 3z/2 2
= gcosxdx— ”J'ﬂ cos.xdx + I cosxdx — i — w — .”\\} c’;\\c)@

=[sinx] —[slnx];__2 +[sm:r]m_,3 @ (b

e G . . T . T . . T 6 &

—|:sm5—sm0:|—|:51n37—sm5]+|:sm2yr—sm3?] \(& Q
=[1-0]-[-1-1]+[0+1]=1+2+1=4 6

55. _leinxkbc:z—z«/i \\\O @(b
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. /4
—sinx when —<x<0

B

sinx  when OSxﬁ-Z‘-

Clearly |sinx|= l

0

T4 0 "7l4 g
I |5inx|dr= I |sinx]afr+ I(sinx)afr:* I —sinx dx + j sin x dx
-ml4 -7 4 0 —-ald 0
-x/4

x4 .
= I sinx dx + I sin x dx :[—cosx]a'”'d +[—t::oszu']::('f4

0

:[_ccs[ 4] (_wso)] [ COSE—(—COSO)}
(-7 E)de
{22

- 34
. show that If(x) dx=—.
1 s

j £ (x)dx = if(x)mif(x)cbc E j(2x+1)dx+ I (¥ +1)ax =[2x—;”‘]j *[?”}

o [E ] [ v H“ -2

RORPRTARON SRt

3

3x"+4 when 0<x<2
9x—2 when2<x<4

Let 19~

show that If(x)dx =66

4

_:[f(x)dx=j(3x2+4)dx+I(9x—2)dr=[3~?+4xJo [9~2—~2x:|4—|:x3+4x:] [—z—z-zx}
[t s0) - {2z -{22 s

=[(8+8)-0]+[(72-8)—(18-4) | =16 +[64-14] =16 +50 =66

Z

Prove that I{|x'+|x—2|+|x«4|dr}=20
LHS =:.[| x|dx+:j|x—2 |dx+_:.:'|x—4|air:j:.xdr+z(2—x)dx+j(x—2)dx+;[(4—x)'tx 60

] sl 5] 4] 2
=8+(4-2)+(8-8)—(2-4)+(16-8) =20 %\, Cb.
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Eva!uate each of the following mtegra]s as the limits of sums.

1. _[(x+4)dx
Sol. Let f(x)=x+4ie,a=0 b=2,nh=2-0=2
o (e 4y =timh[ £(0)+ £ (0+h)+...+ £ (0+(n-1)A)]

= limh[ 4 +(h +4)+(2h+4)+..,..+((n—1)h+4)]

=1kiﬂ{4nh+.h2(";_")]~L1$[4 h+"; i ] 4(2)+ @ ) 2—20=s-+2=10
2. j(3x—2)dx
Sol. Ilet f(x)=3x-2, a=1,b=2,nh=2-1=1

; _:[(31—2)@!:=1mh[f(1)+f(1+h)+_.___+f'(1+(;;—1)h)]

=limh[ {3(1)-2}+{3(1+h) -2} +{3(1+2h)-2}+ . +{3(1+(n-1)h) -2} ]

= {H‘}h[l +(1+3h)+(1+6h) +s...+ {I +3(n— l)h}]

_hmh[n+3h 1+2+3+ +(n- ] ] llmhln+3h ("2 1)]

30 (0 - 3.4 2 2 =
=ﬁm[nh+—-—-(?; n)lzlim{nh+3‘h2n -—3"; "]:n{mﬁ(’;”) _3("")"_’]

h-»0 h—0 k0 ]

30

310
2 2

=1+

b | w2
0|

3. I xdx
1

Sol. Let f(x)=x"i.e:0 a=1, b=3, nh=3-1=2 @
. dex hmh[f(l)+f(l+h)+ ..... +f(1+(n 1) )] 60 ’\\O
=limh (l)“+(l+h)‘+(1+2h)“+“...+(1+(n—l)h) ] Q&(b

h0 |

fo‘

=limh— (l+2h+h) (]+4h+4h ..... {l+2(n Dh+(n-1) hq %

=limh n+2h(l+2+3+ A(n- l))+h (l +22+3% +. .+ (n-1) l Q @&Q

@\ \/
,QQ
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- % o 2w =3n +n
- llmh[n+2h s O 1)] =Iim[nh+h2 (n:—n)+h3gl
h—0 2 6 h—0 6
3 2 "
- lim|:nh+(nh)2 BT LI L ]
h—0 6 6 6
3 2
= 2+(2)Z _2_0+Q_M+£ =6+§=é
3 6 6 3 3

3

I(xz +l)a§c

0

4.

Sol. Let f(x)=x3+1 ie.a=0, b=3 nh=3-0=

=lim
h—0

Ta

[ ; h‘" 2n -3’ +n)]
+

(

3(3 0 30

+—: 34912

'.JJ

. _5[(3xZ —S)dr

nh+2. ("h)
6

3

+{(n- l)2 I +l”
[h i n(n—-1)(2n-1)

6

|

2 2
(nh) h . (nh) h
6 6

|

Sol. Let f(x)=3x*-5ie a=2 b=5 nh=5-2=3

5

o (5% - 5)dc=timh[ £(2)+ 7 (2+h)+ £ (2+2h)+ ...+

6.

7;;+12h,ﬂiﬂ+3h2'.w

f(2+(n-1)n)]
+{712(n-1)h+3(n=1) "1} |

+ ....+(ﬂ—]):):|

]

=lim 7nh+6hz(n3~n)+h (2" —23n‘+n)] 60 CQ;QO@
: s 3(nh) b (nh)R’ ©
=lim 7nh+6(nh)3-6(nh).h+(nh)’—3( g) 5 hz)h } K@ Q&(b
h 2 s 3300 L39 %\(b Cb_
=|73+6(3) -6.3.0+(3) - 5 2] 21+54+27=102 Q .&Q
O
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6. j.(f +2x)dy
(4]

Sol. Let f(x)=x*+2xie a=0, =3, nh=3-0=3

; j‘(x:+2x)asr:mh[f(o)+f(0+h)+f(0+2h)+ ..... + f(0+(n-1)h)]

=lim | 0+ (K" +2h)+ (44 +4h)+ (9% +6h) + ... +{(n-1)2 W +2(n- l)h}]

=limh| 2h(1+2+3+....+(n—1))+#’ (]2 +27+3° +.....+(n—l)z)]

[ — 5 - M -3
timp] 2n =0 e n(n=D) (2 1)]=lim!h2 (1) (2 =3 +n)]
»0 2 6 =0 6

=lim [(nh) ~(nh).h+ 2 i - B(Mf " B !l ]

B0 6 6 6

3 L 2
:[(3)2 —3.0+-(%)——M'—0+3;°} :9+§:9+9:18

6 6

7. j[(3x2 +2-x_)dr
1

Sol. Let f(x)=3x"+2xie a=1, b=4, nh=4-1=3

. j(sf +2x)dx=limh[f(l)+f(l+h)+f(1+2h)+ ..... +f(1+(n-1)h)]

:Liﬂh_5+(5+3h+3h)+(5+16h+12h _____ #{s+8(n-1)h+3(n-1)’ ;,1}
=§mh_5n+8h(l+2+3+ ..... +(n—1))+3}r(l"+2'+3“+ ..... +(n—1)2)]
~Timh 5n+8h_"(”_1)+3k2_"("_1)(2""‘1)]
h—0 2 6
[ i (2m* -3’
= lim| Snh'+ 4h° (n* —n)+ (27" ~3n +")]
h-30 2

=lim _ 5(nh)+ 4(nh) 4(nh).h+(nh) -

h—0

< 3(nh) h (nh)!f
2 2

3 3(3) 0,30
2

—=15+36+27=78 N O
3 60 AN
8. j(x2+5x)afr @ O

=5(3)+4(3)" -430+(3)' -

| 9
Sol. Let f(x)=x*+5xie a=1, b=3, nh=3-1=2 \(& CB'Q
X j(xz +5x)dx=kimh[f(l)+f(l+h)+f(l+2h)+.,....+f(l+(n—l)h)bo &Q
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=limh| 6n+7h. n(n _ l) B ”(" _1)(2" — 1)]

h—0 2 ’ 6

h0 i 2 i 6

_6nh+?h3 ("2 _") e (2"3 —3n° + n)]

[ 2 3 2 2
il 6 JC) T(uh) e (nh) (nh) B (k) ]
h-0 2 2 3 2 6
2 3 =
=6(2)+?(2) (120, W20 1,10 06:8-5
2 2 3 % &6 3 303
3
9. [(2v"+3x) e

1

3
Sol. Let I:I(2x2+3x)dx, ie,a=1,b=3 nh=b-a =>nh=3-1=2
1

f(x)=2x"+3x

f(1)=2+3=5
f(+h)=2(1+h) +3(1+h)
f(1+2h)=2(1+2h)"+3(1+2h)
f(1+3h)=2(1+3h)" +3(1+3h)

f{1+ (n-1)h}=2{1+(n-1)n) +3{1+(n-1)h)
Now, ;!.(ng +3x)de=limh[ £(1)+ £ (1+h)+ f(1+2h). .+ f {1+(n=1)A}]
:gﬂh[5+{2(l+h)2+3(1+h)}+{2(l+2h)+3(1+2h)}2
+{213h) +3(1+3m)) >+ 2{1+ (n-1)AY |

_11m[5n+2{h-+(2h) +(3H) + ot (n=f WY + 2 {2 L2020+ 2.0 3h+....+2.1.(n-1)h}

h—0
+{3h+32h+33h+34h+....+3. (ng‘ﬂ \}

=1h11301h[5n+2h2{12+2’+33+ ..... +(n- 1)}+22h{1+2+3+ ...... (n-1)}

+3h 1+2’+\;§ +(Qﬁ
\OQ% (&Q
N \./®
N

©


http://cbs.wondershare.com/go.php?pid=5239&m=db

Wondershare

Remove Watermark PDFelement

https://millionstar.godaddysites.com/

l;. h[5!1+2h (”'—1)6(2”"1)+7h‘"(ﬁ2*l)]

nh(nh—h)(2nh- h) 7
3

=lim [SJrh +

h—0

nh(nh h)]

:[52 2(2-0)(22-0) 72(2 0)]~}0+E+14 AL B
3 3 3 3 8

10. j'fdx
Sol. Let f(x)=x"ie a=0, b=2,1h=2-0=2
2 j‘x"afr:Li_r)rgh[f(o)+f(0+h)+f(0+2h)+.....+f(0+(n—l)h)]

=lim [ 0+ 481 +27h +__+(n-1) 1" |

=lm|h . ————= | =lim !
h—0 4 B30 4 4 4

[ff w(n —2n+1)} |:(nh) 5 (nh) b +(m’r)2 .h31|

4 ¥ 2

=(2) ﬁZA(Z) .0+(2) 0 :E_0+0=4

4 4 4 4
4

11. I(x3—3x+2)dx

Sol. I-,et f(x)=x"-3x+2ie a=2, b=4, nh=4-2=2
3 i(x2—3x+z)dx=gﬁh[f(z)+f(2+h)+f(z+2h)+ ..... +f(2+(n—1)h)]

=timh| 0+ (h+/)+(2+48 )+ (2898 )+ +{(n-1)h+(n-1) 1

hs0 |

[
::~
\—\ﬁl
|| S

=limh_h’(l+2+3+ ..... +n-1))+1 (P 42243+ +(rr—1):)]

Sl n(n-1) hzn(n l)(2n l):l_ 1m[ (:rz—;r)+hs(2n3—3n2+n)]

h—0 2 h=20 2 6

" (nh)"  (nh)h (nh)s (nh) b (nh)n’

T2 2 T3 2 e QOQ)
QY XN

(@ 20, (F0,20 )8 1 "~ oC

2 2T T2 e 3T (%)

2 2
12. :!‘(xz+x)dx %’\(b %.
Sol. Let f(x)=x*+xie a=0, b=2, nh=2-0=2 OQ QQ


http://cbs.wondershare.com/go.php?pid=5239&m=db

Wondershare

Remove Watermark PDFelement

https://millionstar.godaddysites.com/

1 j(x +x)dx llmh[f(0)+f(0+h)+f(0+2h) ..... +f(0+(n#1)h)]

~tim A 0+ (i + 1) + (4" + ) + (98 +38) ...+ {(n=1) "+ (n-1)h}

[, n(n-1)(2n-1) +h‘n(n~l)]
2

2 -3n° +n) K {(n’-n
= limh| i*. —hm[h (2 -3 vm) B )]
h—0 6 h—0 6 2
ik (nh) 3 (nh): h % (nh).1® = (m":)2 N (nh).h
0 6 6 2 2

3 2 2
_2) 320,20, 20 8., 14

3 6 6 2 2 3 3
13. j(ZJr'1 +3x+ S)dx
0

Sol. Let f(x)=2x’+3x+5ie a=0, b=3, nh=3-0=3
. i‘(zxi'+3x+s)dx=13§3h[f(o)+f(0+h)+f(0+2h)+ .... +f£(0+(n-1)h)]
= limA| 50+ (20" +3-+5) + (8" + 6+ )+ .6 {2(n=1) I +3(n-1)h+5} |
=timh Sn+ {31423+ (1)} 20 (B 42+ 3+ (-1 1) |

g'n(n—l)(%—lJ]

6

i
’ Iimh[5n+3h."(” ).\ 24
h—0 2

3n° (HZ —n) n (2!73 -3 +nq
=lim| Snh+ 4
A0 2 3
B 4 2 3 2 2
Wi 5"}1_}_3(.‘?]?) _3(:rh)‘h+2(nh) _3(nh) .h+(nh)Ah ]
A0 2 P 3 3 3
=5(3)+ ( ) . = 2(3) '-3(3)_'0 +£=15+£+18:33+£:2
: 3 3 3 2 4 3
1
14 [|3x-1]ar
0

ol. Let :1 x— 0 ‘\O
Sol. Let / !]3 1|dx - 1{3+Ve - @6 c}

3x-1=0 :>x=% &6 Q
I= _[|3x tlde == j|3x 1|dx+j|3x llax =1=[-(3x- 1)@@8\

= I= !(I—Sx)dr+l£(3x—l)ctr ‘\\\ @@
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= 1=1+1,, where I, = j(l ~3x)dx Ij (3x—1)dx
13 1
! 1-3x)dkx, nh-——O—;
f(x)=1-3x
/(0)

f(0+h)=1-3(0+h)
f(0+2h)=1-3(0+2h)
F(0+3h)=1-3(0+3h)
{1+ (=) =1-3(n-1)h

143

[ (1=3x)ax=limh[ £ (0)+ f (0+h)+f(0+2h) +....+ f(0+(n=T)h)]

[}

=limh[1+(1=3h) +1-32h+(1-3.3h)+....+1-3(n~1)A]

:Eﬂh[(lﬁ+I+"'")_3h{1+2+3+ ..... +(n—l)}]

3 l[l— +Oj
= Ilmh[n 3h. ( 2+ l)] hm [nh 3nh—— (’m;h)} >33 J =

L
3 2 3

; 1 2
L=|0Bx-1)dcnh=1-—==
o 573
f(x)=3x-1
1 1

3—1=0
f\3) 3

1 1
—+h}=" —+h|-1=3h
e "(3 )

) - 1
S| =+2m(=3| =+2h |-1=32h
2

<
I (3x_1)m=l,,igh[f[] f[ +h]+f( ]+ _____ - f{%+(n—1)h}] b\} c,;\\o
=limh[0+3h+3.2h+33h+...+3(n=1)h] =limh3h[1+2+3+.. +({@]®Q<b

n(n+1) e 3nh(nh+h) 3'%(3*0] 2 6\® %.
C 3 3

:lhi_%3hj? h=>0 2 B ; OQ &Q
_1,2_144_5 \ (o)
So, [ =c42=—cm== §\\ %

VY
N
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j.e‘afr
0
Sol. Let f(x)=e"ie. a=0, b=2, nh=2-0=2

...... +f(0+(n— l)h)]

o T——

e*dx:Li_%h[f(o)+f(0+h)+f(0+2h)+

l: m_{_erj-:qn--nh:l
€ 1) a1 4 €
—l1mh[l+e () +.... +(e")"“] =1imh[1.—-—-J =Iimh[eh _l]= o I N
—30) 1]

limh| e’ +e’e" +e’e™ +.... +e’e'™
-0
el

b0

16. ie""dx
1

Sol. Let f(x)=e¥ie a=1, b=3, nh=3-1=2

'- j'e‘*dx: Einoh[f(l)+f(l+h)+ .....

=1 mh[e“ e \h g 42h
h—l

e K n\2 _p ) Y 4 (e_h)"_l
=lime h[l+(e )+(e )+ AAAAA +(e ) }=_l;}£he SIEw

_afer ). ). {ez—-‘J_ez—l
-1 e e &

17. jcosxdx

Sol. Let f(x)=cosx i.e. a=a, b=b, nh=b-a
+f(a+(n—1)h):|

= Iﬁi_};rcl'.h[cosa+ cos(a+h)+cos(a+2h)+..... +cos(a +(n- l)h):l

sin@cos{fu("—‘l)h} hsin ﬂc:t:is(——2a-|']’1h_h]
2 | : 2 2

. [h] =N —m/2) h
s E =

B0

hi2 2
. (b—-a 2a+b—-a-0 . (b
=2sin - Ccos > =2sin

i'cosxdr:giﬂh[f(a)+f(a+h)+.....

=limh

h—0

—a] [a+b}
cos| —
2 2

: [b—a a+b] .[b—a a+b] -
=sin T+T +5in| ————— | =sin

=sin(b)+sin(—a)=sinb—sina

(g
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