METHOD OF INTEGRATION (XII, R. S. AGGARWAL)

EXERCISE 13A (Pg.No.: 621)
Evaluate the following integrals:
Very-short Answers Questions

1. I(2x+9)5 dx

, d
Sol. Let /= [(2x+9) dx, Put 2x+9=¢ = 2dx=dt = dv=—

Izjrs.% :lzéjr*dr = 1=2.
2. [(7-3x) @

Sol. Let /= [(7-3x) dx, Put 7-3x=1 :dx__%

ol ) .,y lpp AP e pe Lo e
1__[:.( 3] % I= 3[: di = I=—2o+c o I=——(1-3x) +e

3. I\Bx—ﬁ dx

1
Sol. Letlzj(3x~5)5dx,Put 3x-5=1 :>3:ﬂ :>a|£r:ﬂ
' dx 3
32
1:_[:”% - 1=%Ir“dr - lzé,;zﬂ I1=2(3x-5)" +c
1
4. dx
".\/4x+3
=
Sol. Leu:j;_dx = I=[(4x+3)2 dx,Put 4x+3=1 sl g B
(4x+3) ~ dx 4

1

=l =t 2 i
I:J‘F.ﬂ =5 Izijfzdr == ’—+c — I—](4x+3)5+c I:%J4x+3+c

|
4 Z[_l_] &
2
£ | L_ &
v
Sol. LetI:IJsdex =% !:J'(Sgé!x)_%dx_ Put 3-4x=1 ﬁdx:—%

L1 di 1 s o
1=j:-{j4-) = 1:—er g 1_—5\/3—4”.:




Sol. Let 1:]’%& = I=[(20-3) "dv, Put sp-uresoa® g X
(2x-3) d

roLfe S
2

7 [eVax

Sol. Letf:_[e”-“”dr, Bt i v BB eyl P
dx 2

Izje’_% =" 1=%j(e’)+c [=%Ae3"'+c

8. [
Sol. Leti:j'e“‘”'dx,Putl—sx:r :>—3=£ :dx:—ﬂ
dx 3
1-3x
I:Ie’.[—ﬂ] = Iz—lje'dr = 1:—1e’+c Pir--L -ia
3 3 3 3
9‘ ’[33--3‘\"#
Sol. Let 1’=I31"""dx,Put o D, e R
dx 3
!zjs'.[—ﬂ] = 1:—1_[3' d :»1:—1_[3' dt = I'=——3Nilog3
= 3 3 =
]32—51
=—— +C
3log3
10. jsins.xdx
Sol. Let I=Isin3xdx,Put 3x=t ::>3=ﬂ :>dx=-€£
dx 3
3
)‘z_.‘s,int.ﬂ = !:ljsintdt = Iz—lcosi+c I':—M'FC
3 3 3 3
Short-Answers Questions
'y Icos(5+6x)aﬁc
Sol. Let I:Ioos(5+6x)dx, Put 5+6x =1 ::>6:ﬂ :'>cz!rr:ﬁ
dx 6
in(5+6
;(:‘.'czost,ﬂ - !=ljcost d = Izlsint+c I=M+c
6 6 6 6

12. jsin xv1+cos2x dx

Sol. Let I=Isinx\)1+c052x dx = 1=Isinx 2cos” x dx

= Izﬁfsinx cosx.dx,Putsinx=1 = cosx= = cosx dx=dlt

5%

in” x

+C
V2

zl:ﬁjf.df :>I=\E%+c .'.Izs



13. Icosec: (2x+5) dx

Sol. Let /= [cosec’ (2x+5) dx, Put 2x+5=1 o, gl
dx 2
2 2 t(2x+5
I:Icosec‘ (!)ﬂ = I:lfcosec“ tidt =s 1:1(—cotr)+c ]:__co( X+ )_,_C
2 2 2 2

14. Isinx cosx dx
Sol. Let / =jsinxcosx dx,Put sinx=f = cos x=% = cos x dx=dl

1= 1.d :1:%“« 8 SR

15. jsin3 X cosx dx
- S dt
Sol. Let /= Ism x cosxdx, Put sinx=¢f = cosx= Z =>cos dx =dl

4 =
I=[f.dt = i i J=2%
4

16. cosx.sinx dx
I

2 ; dt :
Sol. Let I=chosx.smx dx, Put cosx=1 = —smx:d— = sinxdx =—dt
fx

¥ o]

2 re . o 312
[=[Ni(-d) = 1=-[1"ai = I=—g—+e o I=—Z(cosx)" +e

sin ' x
17. r—dr
Sol Let!—J'Sin_lxdx porsiese 52t =% o 1 e
J-¢ 1—x* dx 1-x°
2 sin” xY
Izj!_dt :>1=’—+c .'.Izuﬂ:
2 2
sin(2tan ' x
o e,
1+ x"
sin(2tan ' x
Sol. Let.":j(—,)tfx,l’utiltan"x:l =2 1,=i =3 ],dx=£
1t 1+x  dx 1+x° 2

!=f5in(!).—‘§- — !=%j‘sinfd: = 1:—%cos(1)+c ]=—?12—cos(2tan 'x)+c

|
RS
X

1
Sol. Letf:‘llmc#,l’ut logx =1 :>l=% :ldx=dt
4 x x

J:Icos(r)dt = I=sin(f)+c .. I=sin(logx)+c



I cosec’ (log x) =

20.
x
Sol. Let I:IL(Ing)afr, Put logx =1 :>l:£ :>ldx:dt
x x dx x
1=Icosec3(r)d1 = [ =—cot(t)+c .. I=—cot(logx)+c
21 | L
xlogx
Sol. Let /= _[ dx, Put logx =1 :lzi :>ldx=d!
xlogx x x
J’=I;dt = [=log(1)+c¢ .. I=log(logx)+c
- I(x+1)(x+logx):dr
x
1 1
Sol. Let !—I(I+ )(x+ ogx) dx,Put x+logx=1 :>l+l:f£ =% [x“}dx dt
X x dx X

] 3 I 3
refia oYLy bl
3 3

3. | (logx)

X

Sol. Let!zj(k)‘;x)cbr,Putlogxzr :lzg :>ldx=dr
X X X

3 3
!:jf di = 1:%+c I—Mh:

. Icosg;)dx

-
2

Sol.

cos( .r) dr
= de Put Jx=1 = ——dx =24l
Jx J_ dx J_

Izjcos(t)_Zdr == I:ZIcost.dr = [ =2sint+c .. I:ZSin(J;)H:

25. I tnx secx dx
lanx 2 2 dt 2
Sol. !:Ie .secx dx, Put tan ¥=¢ = sec x=E =5 sec” X.dx=dl

I:je’.dr = I=tde 7 I=e" +¢

26. Iems:xsin 2x dx
Sol. Let / = Ie““‘z’sin 2xdx, Put cos’x=1 = 2cosx(-—sinx) :% = sin 2x dx =—dft

fzje‘(—d:) = f=*f¢"df = I=—¢'+¢ .. I=—€""+c



27.

Sol.

28.

Sol.

29.

Sol.

30.

Sol.

31.

Sol.

32.

Sol.

jsin(ax+b)cos(ax+b)dx
Lt = Isin(ar+b)cos(m'+b)dx

Put sin(ax+b)=1 = cos(ax+b).a=-§i_— = ms(m+b)dx=gi
a

[ij‘ﬂ = Izlj‘.fdf = [:L"—-+c [:M‘?C
“ * a 2 u

Ic053 xdx
Let I = jcoss xdy: =1 :I0053 x cogXide S=l= I(l—sin3 x)cosx dx

: dt
Put sinx=7 = cosx:—g = cosxdx =di

5 e

I= (l—rz)dr s F=t-L e w [=sinx- 21 %, .
3 3
1
ILe'-‘dx
o
1
Let 1 = [ “d;Put —~=1 LY g
X x x°  dx x*
|
1=je'dr = I=é'+¢c . I=e*+c
IL‘cos(inx
g x
P
Let I:_fiﬂcos\ l}dt Put l=r = — lﬂ :ﬂ =g l,dr:—dr
¥ Ax X x dx o
!-—-jcos(i‘)(—dt) = 1=—Icosf di = I=-sint+c .. f=—sin(lJ+c
¥
I X I 'x‘h.
e +e
1 e’
Let I = g — 1= dy == -
j.e"+e“= Iex+ lx I(e‘)'+l
Put e* =¢ :>e"=ﬂ = e'dx=dt
dx
1=[-2L = I'=tan'(t)#c .. I'=tan'(e")+c
r+1
I el\- ‘ix
e -2
Let Iz_f ,eh dx, Put e -2=¢ :e:‘.2=£ :)»(:'z’fafx:ﬂ
er -2 dx 2

1 pdt 1 1 -
]:E - = 1:§log[t|+c 1:510g|e" —2|+c



33,

Sol.

34.

Sol.

35.

Sol.

36.

Sol.

37.

Sol.

38.

Sol.

Icot xlog (sin x)dx

Let I=Icotxlog(sinx)dx, Put log(sinx)=7 = .cosx=% = cotx dx=dt

sinx

]:I.’,df e ]:%_I_c s IZM_FC

2
I cotx
log(sin x)
Let i = j&dx, Put log(sinx) =1 = _L.cosx .. s = cot dx =dl
log(sinx) sinx dx

1:]}.0’.’ = I=log(t)+x .. !:Iogl log(sin x]|+c
Iszin(x:+1)dx
Let IzIszin(xl #1)dx, Put x* +1=7 = TeTEL_ppmp—
dx

Izjsin(r).df = I=-cost+c .. I=—cos(x3+l)+c
Isecx. log (secx + tan x)dx

Let [ = Isecx‘log(secx +tan x) d

Put log(secx+ tan x) =t = (secxtanx+sec: x) = %

secx +tanx

secx.tan+sec- x  df secx(secx+tanx) df
= = ( )=— — secx dx=dt

secx+tanx dx (secx +tan x)
g log(secx+tanx)}
-'-Izjf dt => I:%_{.c f:{ g( = )} te

jtan XSCC“‘J;dx
Jx

— jtan (J;}EC (\/;)

Put tan (J;) =1 = sec’ (J;) et e — 2

1 _di
2Jx  drx Jx

!:Ir.de iIZZ,-g—-!-c :>1:tan2(\/;)+c .‘.Iztanz(\/;)+c

dx

SEC: (\[;)

xtan"(x:)
o
1 2
Let I—Ide,Put tan"(xz):t = 1 . .2x:£ e 4dx:£
Lt 1+(x—)' de  l+x 2
2 2 1 f-3Y]
1=I1.%{ = 1’=l.f—+c = [.—,L+c ]={tan (x )j £

22 4 -



Sol. Let [ = j—)dr Put sin '( :):1 =

Sol.

Sol.

xsm )

B |

L2
Xsin (

Nl-x J1~x4‘ dx - {=x"

1=j:.ﬂ :>1=ljzdz sy Jaul an = F=
2 2 2

+c
4
J——
J1-x’sin'x
LetI:Iq;dr,Putsin'lx=t 3;=£ :’;s;,dx:dt
Ji-x*sin'x 1-x> dx 1-x

I:I}a’r = I=log|t|+e = I=—-log|sin"x|+c

I,/2+logxdr
X

¥ ik x

Let I=I“‘2+10gxdx bkl st eyt
p o

312 .
1=[idi = I:%+c 1:%(2+10g):)3'+c
|

2
. Isec X
l+tanx
. — 5
Sol. Let I:j e 3 de Put 1+tanx=1 —sec x=— = sec xdx=dl
I+tanx dx
!=I—‘;£ = I=log|t|+c .. I=log|1+tanx|+c
3. [
I+cosx
Sol. LetI:j ot dx , Put 1+cosx=1 ::»—sinx:ﬂ = sin xdx = —dt
l+cosx dx
di
F=— T = I=-log|t|+c .. I=-log|l1+cosx|+c
4. j[lHandex
I —tan x

1+sinx
I+tanx cosx+sinx
Sol. Let /= de = [=[—SSX e = [= [T g
I-tanx _sinx COSX —SInx
cos X

. . dit .
Put cosx—sinx=1 = —smx—cosx:d— = (sinx+cosx)dx = —dt
x

I=- % = I=-log|t|+c .. I=-log|cosx—sinx|+c



45,

Sol.

46.

Sol.

47.

Sol.

48.

Sol.

49.

Sol.

1+tanx l1-sinx
] s
@ -[x+log(secx) ) (“)-[ :

() _[ l+tanx

x+log(sec x)

Put x+log(secx)=1 = 1+ .secx.tanng = (1+tanx)dx=di

S€CX

I:jldl = I=log|t|+c .. I:log|x+log(secx)|+c

(ii) 1=Iﬂdx Put x+cos’x=¢ = 1+2cosx(— str]—i = (1-sin2x)dx=dr
X+cos” dx
!:IT = I=log|t|+c .. I:log|x+coszx|+c
J‘ i SinﬂZ-xl, &
a +b sin" x
in2 dt ; di
Let [ = Ismz—xdx Put @’ +b°sinx=t = b*2sinxcosx=— = sin2xdr=—
a +bh sin"x dx b
log|a® +b” sin”
’=Lq_[£ 2 Jo— E = r|+c
b7t b
I sin 2x
a’ cos’ x+b"sin’ x
Lt T'= J- sin 2x e
a*cos’ x+b7sin’ x
Put @’ cos’ x+b*sin“x=t = az2cosx(—sinx)+bz2sinxcosx=%
. 5 . dt . s L an U = di
= —a sin2x+bh°sin2x=— = sm2x(b'—a')=— = sin 2xdx = ———
dx dx T—a
] 1 2 2 7 « 9
I'sg|- % o deee 1[0g|a'005'x+b'sm'x|+c
t b —-a b —a

[20031'—351111’)
(fooe-zainx)
3cosx+2sinx

Lt ;:(dex

3cosx+2sinx

Put 3cosx+2sinx=7/ = 3(—sinx)+2cosx=% = (2cosx—3sinx)dx =dt

I:I? :>f=|oglt|+c .'.1=logl3cosx+2sinr|+c
I
2%°+3

=i 15N 4x=£ = 4x dx=drt
dx

1—j? = I=log|t|+c .. I=log|2¢ +3|+c



50 I’r—Ha&
’ x> +2x-3

Sol. Let /= [—1
X+2x—3
. dt dt
Put x* +2x-3=¢ = (2x+2)=a = 2(x+1)dx=dt = (x+l)dx=7
| pdt 1 _ 1 2 .
I:E 3 =% I:Elog|r|+c & I:Elog|x +2x—3l+c

51. jf"‘—‘sdx
2x" —=5x+1

M0 e Put2vi-syrl=r o 4v-5=L = (4x—S)de=dr
2x" —5x+1 dx

Sol. Let I=I
I=I;dl = I=log|t|+¢ H.I=log 2x2~5x+1|+c

x> —4x+5

52. j L
3x’—2x" +5x+1
Ox* ~
Sol. Let!z_[ 1x flx+5
3x7 —2x" +5x+1

Put 3x’ -2+ 5x+1=1 = (9x:—4x+5)=% = (9 —4x+5)dr=d

Izj-:—dt = I=10g|r|+c i=log|3x; —2x3+5x+1|+c
SEC X Cosec X
33 J' log(tan x)

SEC X COSEes X " dt
—_— sec” X =— —> secxcosec xdx =dlt

Sol. Let /= | dx, Put log(tanx) =1 =

log (tan x) tan x

Izj}dt = I=log|t|+c .. 1=log|log(tanx)l+c

54, jl+cosx d

(.r+sinx)3
Sol. Let [ = I—l—&dx,Put x+sinx=¢{ = 1+cosxz£ = (1+cosx)dr:dl
(x+sinx) dx
]:j‘i’; = I:—L,+c :——l,-+c
t 2t° 2(x+sinx)
55 I sin x
’ (l+cosx)2
Sol. Let sz-L&,Put l+cosx=1t = -sinxzﬁ = sin xdx = —dt
(1+cosx) dx

=1
Izj—ir =5 1=—Ir'3dr m Fud w5 e : +c
i -1 1+cosx



56.

Sol.

57.

Sol.

58.

Sol.

59.

Sol.

60.

Sol.

I 2x+3 e
Vx* +3x-2
2x+3 5 di
Let [ = | ———=dx,Put x +3x-2=1 = (2x+3)=— = (2x+3)dx=d!
e sy T
I..
1= j _ﬁﬂ' s I=2x¥ +3x-2+c¢
I }_ix—l e
Jx'—x—l
Let I = dex Put x* -x-1=¢ :(nl):% = (2x—1)dx=dI
x—1
1/2
Iiji 1::,1_2-“: L I=2WP—x-1+c¢
j dx
x+a-++/x+
LetI:I;dr :>1:j : bl
Vx+a++lx+b Jx+a+x+b Jx+a—1fx+b
= T Jx+c;—a]x+b :dx e T J-Jx+a Jx+b s IZJ-\/x+a—s]x+bdx
(Jx+a) —(-Jx+.b) (x+a) x+b) X+a—x=b

=

3/2 3/2

e o] = rm bl e

- 3(a2— ) [(x +a)3": —(x-f-b)m]-rc

IJ1—3x

Leu:j

1
dx
-J§-3x
1 J1-3x++/5- 3x

g = I=
J1-3x-+/5-3x J'Jl—3x—\/5—3x J1-3x +/5— 3x

:!:I

(Vis3x) ~(v5-3x)

1-3x ++/5-3x - ]:I-Jl—3x+a15—3xdx

—dx
1-3x—-5+3x

:>!=—%U(1—3x]l2dx+f(5—3x)”cbr:| 8 P {(1 39 (5~ )'2]

3/2(= 3) 3/2(-3)

:%[(1-3;;)”+(5-3x)3”]+c f:i[(1—3x)“+(5-3x)”]+c

18




61.

Sol.

62.

Sol.

63.

Sol.

64.

Sol.

65.

Sol.

66.

Sol.

1+x
3 3
dx :I:j d —dx , Put x* =1 :>4x3:£ :L\*"‘(.z'x:ﬂ
1+(x‘)' dx o
I:— 19 = I:ltan"(!)+c [:ltan"(x‘)+c
49 141° 4 4
[
I+x
—dx,Put x° =1 :>2x=£ :>;m{:t‘=ﬂ
1+(x v 2
- _l =1 : _l -1 (59
= " =5 l—ztan (!)+c & I—ztan (r )+c
x
dx
IJl+x3
L= (-5 o = 1A4XE &
'[\J1+Jr3 'l.\./I+Jr3

Putl+¥’ =1 = x¥*=71-1 = 3x° —d’ :>x3dr:£
dx 3

I= j’ Lt :!:%j%dt—%}%dt :1:%[[:"342‘!—]‘!_20?]
=

1=l{:r“ ﬁ}rc =2 1=£{&(1+x3)1:}+c
313/2 1/2 3 3

X
dx
J‘\“-H\’
Let I'= — =1 = x=t=1 —=de=dt
=D
il = e lhe 1 i
g = 1=l = 1=
1
dx
J.x\}x*—l
1 x
Let [ = | ————=dt =] =|———————=dx
=l Iy
Put x* =t :32.\*:% =2xde=dt = xdc=—
1 dt 1 K 1 Er k-
1=—If =3 I=Esec‘(r)+c !:Esec’(x )+e

1=jxm dic

Let Izj'x\)x—l de, Put x—1=f = x=t+1 = dx=dt

I=§(l+x3)3 :f§(1+r‘)l e

I :%(1”)3-22(1”)'  ve



67.

Sol.

68.

Sol.

69.

Sol.

70.

Sol.

71.

Sol.

72.

Sol.

3/2

I=[(t+0)Widt = I=[trde+[Nidi = I=[r"di+ [ sr=t s

5/2 312
Iz;(r—l)5:+5(r—l)“+c
[(1=x)V1+x ax
Let I =[(1-x)Vi+x dc Put l+x=t = x=t-1 = dc=dt
I=[{-(-)Wrdt = 1=[(-t+1)Vrar = I:I(zwr)J?dz

!52

1 =21+t d 1 d 1=2|1"d dl I——v——
= J'J_r _[rJ_r = _[r r_[r T T
4 3/2 502
I=—(1+ ——(1+ +
(10 - 2(1a0) v
jx x> -1 dx
Letf:Ix x* i Put x> -1=f = 2x—£ ::u\’aEr:ﬂ
dx 2
di 1¢an 1 7 1z 3/2
!:j\/?? ZHZEI'I = 1= e !_E(x 1) #e
Ix\Bx—Zdr
LetI=Ix-J3x—2dx,Put3x—2=! x:% :3:%

(12 fdt I Pan - |~
!-I[ 2 J\/.:E- =¥ I——g[_[r di+21 dr} =5 !—§[m+m]+c

= é[-ﬁ—@x -2)™ +i;-(3x~2)"’2]+c % o f—s(u—z)s” +%(3x—2)” e

J‘ dx
xcos” (1+logx)
1 1 di 1

Let /= : de Put 1+logx =1 =>—=2 = _dx=d

et Ixcos'(1+logx) t1+logx =1 :> Fa :;.x 1

—jcos (l dt :I:Isecz(r)dt = I=tan(t)+¢ .. I=tan(l+logx)+c
Ix'sm x
LetI:Ix:sin(f)aﬁ',Putfz; 2>3x3:£ ﬂxzdx:g
D

I=Isin(r).% :>[=%J'sini d = r’=%(—cosr)+c fz—cos( )+c
[(2x+4)Vx* +4x+3 dx

Let 1 = [(2x+4)Jx* +4x+3 dr, Put x* +4x+3 =1 :>(2x+4)=% = (2x+4)dx=dt

3/2
I=I~/t_df =5 I=;12+c

o =%(x3 +4x+3)3 e




73. j’_sLdr
sin x—cos x
Sol. Let /=[—30X g = j-2[ 20X 4
sinx—cosx Sinx—cosx
sinx +cosx)+(sin x—cos x
31“1_‘( : )+( )air = :_jsmx+cosx _Ismx cosx .
2 (sinx—cosx) sinx—cosx sin x—cosx
. . dt .
Put sinx—cosx =1/ :>cosx+smx=a~ = (cosx+sinx)dx =dlt
1 ; 1 x 1 ;
=—I—+—Idx = I==log smx—cosx|+—.x+c o I =—+—log |sinx—cosx |+¢c
2 2 2 2
2o L &
I—-tanx
Sol. Let /= & > I-——4 B I:IL”_ :—j goas
l-tanx l_SlﬂX cosXx—sinx COSX — smx
cosx
cosx +sinx)+(cosx—sinx i
g j( ) ( )a!r - ljcosx+5fnx _Icosx smxcbr
COS X —Sinx 27 cosx—sinx cosx—sinx
Put cosx—sinx=¢ = sinx—cosx:% :>(sinx+cosx)dx:—dt
1edr 1 1 1 1 ;
I=— —+~jaﬁr > I=——log|t|#¥=x+c = I=——Iog[cosx—smx|+£+c
&2t 2 2 2 2 2
1 =£—llog|cosx—sinx|+c and / =£—llog|sinx—cosx|+c
2 2 2 2
s | 1 &
1-cotx
1 ;
Sol. Let /= de = I=[——d = I=[——"—dr
I—cotx S5 Sin X —cos x
sin x
sin x+cosx)+(sin x—cosx
- =-Iﬂ s p=1pk 53) + ) e
sinx—cos x (sinx—cosx)
P !:lj-s?nercosx _Ismx cosx .
sinx—cosx sin x — cosx
Put sinx—cosx=1 :>cosx+sinx=% = (cosx +sinx)dx = dt
1=—j£+lj‘dx = 1=llog sinx-cosx|+l.x+c I=£+llog |sinx—cosx +c
Zer 2 2 2 2 2
2
76. IL(&
(sinx+cosx)”
Sol. LetI=ILx,dx sxng 1=dex
(sinx+cosx)’ (sinx+cosx)”
cosx—sinx cosr+sinx
— ]:I( )( A o j-cos.\' sinx
(cosx+sinx) (c05x+smx)




; : dt :
Put cosx+sinx=7f — —sinx+cosx=— :)(cosx—smx)dx:df

dx
dt .
I:.‘T = I=log|t|+c . I=log|cosx+sinx|+e

cos X —sinx
77. |—
j(1+s.ir12:r)

Sol. Let /= [SOSX_SINXy _, ;[ _coSX-siny

1+sin2x (cosx+sin x)'

; ’ di .
Put cosx+sinx=f¢ :>—smx+c05r=z :>(c05r—smx)dx=dr

fzjif = I=—~1-+c !=-———l;—+c
. ! COosX+Ssinx
28, J-(x+l)(x+iogx)zdx
x
l 2
Sol. Let I—I(XH)(JH %) dx,Put x+logx=1 :>l+l:£ = x—”.dxzdf
x x dx x
r (x+logx)
I=[r.a = 1=Cxc - [=T08%) L,

3
79. jx sinE(xl)cos(xz)abr

Sol. Let I:Ixsin3(x:)cos(x:)a‘x,Put sin(x:):r :>cos(x2)_2x:§ :xcos(xz)dxz%
=ia g
1=jfﬂ - 1=ljr‘ & 3=l p el = )+c
2 2 2 4 8

sec’ x
o

sec’ x
VJ1-tan® x
dt
b= = [=sin'(t)+¢c .. I=sin"'(tanx)+c¢
I5= 9 (1an)

81. Ie"“ cosec’ (Ze”‘ +5)dx

Sol. Let!=j dx, Put tanx =1 :>sec3x=% = sec” x dx=dlt

Sol. Let I = [ecosec® (2 +5)ax . Put 2¢ *+5=1 = 2e"(—1)=% =5 e"dx=i;

2o dl I : o
!=Icosec (.f)—2 = !——E_I'cosec (ar = I——E—(—cotr)Jrc

e o :%cot{Ze""JrS)Jrc
82. IZx sec’ (x2 +3) tan(.vr3 + 3)afr
Sol. Let /= I2xsec:(x: +3)sec(x3 +3)tam(x2 +3)ctr

Putse:c(x2 +3) =f = se:c(x2 +3)1tan(J|r2 +3).2x :% = 2xsecx(x1 +3)tan (Jr2 +3) = dt



3 sec’ (x*+3
1=[fd = Fes ad & 1=¥+c
3 3
83. I&dx
(a+bcosx)
Sol. Let !=1Lx2dx :]:J’de
(a+bcosx) (a+bcosx)
Put a+bcosx=1t = cosxzf——a = sinxdx:ﬁ '.'-bsinx:ﬂ
b -b dx
1=2j’_—“.L.l,dr o P % = 1:i“édt— idr}
b (-b) 7 =b*? 7 sl ke & r
2 1 1 2 |
= l=—||-dt-a|=dt| = I=—-|logl|t|—a| —— |+c
el ] = 1= el ] o<
2 2
= I =—|log|la+bcosx|+ +¢ o I=——=log|la+bcosx|+ +e
—b” a+bcosx b- a+bcosx
84. | L
3—-5x
Sol. Let Izj' : dx,Put 3-5x=t1 :>—5:ﬂ :>dx:£
3-5x dx -5
1 dt I ¢l 1
I=|\-— = I=——|-dt . I=—log|8-5x|+c
s sjr SPE -5 |
85. j'J1+xdx

Sol. Let 1:]’J1+xdx,Put l+x=1 =dx=dl

I1=|iar = 1:%4».9 1:%(|+x)”+c
86. lee" cos‘.(e‘J )dx

Sol. Let / = _[xze‘) cos(e‘))dx, Pute® =t = e* 3% :% = e"‘.x:dr:%

!=Icos(f].% — I=%J'cos(t)dt = Izlsin(t)+c Izésin(e")-t-c

3
87. [&—ar
1+ x
Sol. Let!=je —dx,Put mtan"'x=1t = m. 1ﬁ=£ ! ﬂdx=£
1+x° 1+x~ dx 1+x° m
I=Ie’.£ o I=tere Tl
m m m
x+1)e’
88. jgdx
cos‘(xe’)
+ X
Sol. Let / = de,Put =1 = xe”-c—e“.l:ﬂ :>e"(x+l)=% = (x+1)e'de=dt
e

cos’ (xe"') dx



89.

Sol.

90.

Sol.

91.

Sol.

92.

Sol.

93.

Sol.

9.

Sol.

= I ) :>I=Isec:(f)dt = I=tan(1)+c .'.1=tan(xe‘)+c

cos’ (1)
e cos(e
il ) .
e“rcos( o 1 d Vx
Let I = I J_ )dx,Pute‘E‘zr :e&'z\/;:d_; :%dx:de
!:Icos 02dt = I=2J.cos(!)dr = I=2sin(t)+¢ .. 1=25in(e‘l;)+c
I\/e*'-l dx
Letfz.[sje"—lcix,Pute‘—I:F L

& o 2
-7 = 12

—Swe=’+] = &= :>dx:£dl = dr:,z—rdt
dx e’ “+1

di = 2_[’ #l= ldr_z_[[l—mjdr

= s 2[r~tan“ r]+c=2[de"‘— —tan' \/e‘—l]+c

1 1
Letf:j‘;_—J;dx :1=Im , N

1 1
1 =Elog| r|+c =Elog(\/;—l)+c

e
2

sec:(ZIan"x)

I 14+x* -

sec 3(2tan x)

Let[:_[ S

dx,Put 2tan ' x=¢ =2

dx Put\/;—lzr =5 1 o

1 dt 1
> =— = el
1+x° dx 1+ x°

!:Isecz(r).% = 1z%tan(t)+c !:%tan(Ztan"x)-i-c

Il+sin2xdx

x+sin’ x
1+sin2x

Eét T=
J'x+sm x

!=IT = I =log|t]|+e

I 1—tanx
x+log(cosx)
tan x

et [ = |——————=
¢ IX+IOg(COS.¥')

f:j?d! = I=log|t|+c

dt
dx,Put x+sin“x=¢f = 1+2sinx.cosx=—

dx, Put x+log(cosx)=1 =1+

ad= 10g| x+sin2x|+c

Cos X

= Iog| x+Iog(cosx)|+c

. dt
(—sinx)= =

1
= —
Jx

—adx=2d!

= (1+sin2x)dx = d

= (1-tanx)dx=dr



95.

Sol.

96.

Sol.

97.

Sol.

98.

Sol.

99.

Sol.

I 1+cotx i

x+logsin x

l1+cotx

Let I:I dx,Put x+log(sinx)=1 =1+ cosr:% = (1+cotx)dx =dr

x+log(sinx) sin x
l:j% = I=log|t|+c .1 =log|x+log(sinx)|+c

tan x.sec” x
[y,
l-tan~ x

Let I:ledx Put 1-tanx=7 = 0—2tanx.sec’ x—% = tan x.sec’ xd.'x—d!

1-tan"x =
J:I;[_—ZJ EN I:—%log|r|+c 1:—%log|1—tan2x|+c

sin(.’ztan" x)

i

sin{2tan” x
-j(——)-dx Put2tan'x=t = 2. L S = I,d\-:ﬂ
1+x° 1+x° dx 1+x° 2

1 =jsin(t).? = l=—%cos(t)+c =T =—%cos(2tan" x)+c

fﬁx—“”‘

Let [ = j _dx

x4+ x!
LCM of 2 and 3 is 6. Then put x=16 = dx=6rdr

61’ 41§ 1
=gt = 1=|7 (H)’ = 1=sf i = 1=

(1) (7 =141 1 £
= I=6 I ( )J!-—j d| = 1=6[?~E+t—log|r+l|j|+c

i+1 r+1

=217 =[2!3—3tz+6r—6log|1+l|]+c o I=20x-3x"" +6x"¢ —6Iog| 1+x"° |+c

j(sin" x)zdr
Let I=I sin' x :dx, Put sin'x=/¢ .. x=sin/

cﬁ

= dr=J1-X di = dc=+1-sin’tdt = dx=costdl
—x: dx

= Ji= j! cos 1 dt ::»I—!Icos!dr I|:( _[cosrdr}dr

= !=t:sinr-j'2!.sinldr = !3sinf*Z{IJsinldt-I[E%Isin!dl]dr}

=5 1=tzsint—2[—!cost+.|‘l,cos!dr:| = I =tsint+2fcost—2sint+c¢



I =x(sin" Jr)2 +2J1-x*sin' x-2x+c¢

2xtan ' x’
100. IT
2xtan (x) P 1 dt
Sol. Let [ = I—Jd.'x,Put tan (x‘)zf =5 —2x=— dx =dt
1+x l+(x3) dx Tix*
= 5 -1 2\
I1=[tdt = Pt g = pel ap o I=M+c
2 2 2
X +]
101. jx +|
Sol. Let /= _[x Fld

ms. I(sm X+cosx)

Jsin2x

Sol. By given integral we get

Ild'f =sin'¢ =sin"'(sinx—cosx) 1

SIn X —COS X
—— [sinx—cosx] B tan"[mx_l]
\sin2x 2tanx

Put sinx—cosx=t1 .. (1)

= 1-sin2x=1> =sin2x=1-¢° l(sinx—cosx):

and (1) :>(xon’+sin x)dx =dt

=4/sin 2x



EXERCISE 13B (Pg. No.: 658)

Evaluate the following integrals:
L (i) [sin’xax (ii) [cos’x dx

Sol. (i) Let /= jsm xde == I= Iﬁdx =3 I=%I(l—c032x)at\'

1 sin 2x X sin2x
= J=—|x- +¢ o I=—- +c
2 2 2 4

(ii) Let /= Icos sk =1= jmdx =5 I:%j(ncoszx)dx

1 sin 2x x sin2x
= i:Ex+ - +e - I==% +

2" 4
2. () Icosz (%de (ii) Icotﬂ(gjaﬁr

Sol. (i) Let I:Icos::’g:]dr = 1:](”‘2’”]@ :;zéj(ncosx)a&
b4

= ]:%(x-l—sinx)-i—c I:—+—+c

(ii)Let]:Icot[ de = /= I{cosec[ }dx = I= Ioosec[ ]dx jdx

X
_.cot_

=3 iI= 2 -x+c .. I=—2|::c¢t(£ —Xx+c
1/2 2
3. (@) [sin*nxdx (i) [sin"x dx
2 1
Sol. (i) Let /= Ism e = I= Jﬂdr = I:EJ-(I—cos2nx)dx
| sin 2nx x sin2nx
= I=—|x= +¢ ;. I=—- +C
2 2n 2 4n

(ii) Let !:Isinjxdx = !:J-(sin:x)z,sinxdx =% I:j(l—cosz x):.sinxdx

g di :
Put cosx=1f = —smx:d— = sinx dx=—dt
X

1=[(1=£) (-dt) =1=[(1-20 +1*)(d) :>I=—|:t—2§+%}+c

=I= —cosx+gcos3x—lcoss viie o I :30053.\'—005 x—lcosj x+c
3 5 3 5
4. jcoss (3x+5)dx
Sol. Let / = joos3(3x+5)dv =1 =Icos: (3x+5).cos(3x+5)dx
= I'= j{l—sin3(3x+5)} cos(3x+5)dx

Put sin(3x+5)=t = cos(3x+5)3 :% = cos(3x+5)dx=%



1=[(1- :)‘;’ :>I:%J'(l~r“)dr :!:%[p%}rc

e =%sin(3x+5)—w+c

5. [sin’(3-2x)ax
Sol. Let /= [sin’ (3—2x)dx
= I:j{sina(3—2x)}3,sin(3—2x)dx — J‘{]—cosz (3—2x)}3.sin(3—2x]dx

Put cos(3-2x)=r = ~sin(3—2x)(—2)=% =Y sin(3~2x)dr=%

1:_[(1—:1)3% = 1:%]’{(1)3—(:3)3—3( ) 2 +3(1 1}dr

7 3 s
N !:lj(l—r" —3r3+3r‘)dt = 1:l r—f——l+3r +c
2 2 5

w d= %cos(3 -2x) —1—14 cos’ (3 2x)—%cosj (3—2x) +%cosj (3-2x)+c

1 cost 1+cos2x
6. il —dx
© -[Hcost Qs II cos2x
Sol. (i) Let 1:]1'“’52’ =z g= 258 = I=[tan’x dx
1+cos2x 2cos” x
= !=I(sec:x—l)dx s I =tanx—x+¢
(ii) Let ,':J’Hcoszx :>1:j'2°f’s:xdx = I=[cof'x dx
1—cos2x 2sin” x
N ]zj(coseczx—l)dx s I=—cotx—x+c
. l-cosx l+cosx
O ae (i) |
l1+cosx 1- cosx
. o
2sin”
Sol. (i) Let!z_[] SOBT & = &= 2 i
I+cosx Yeos
2
= Izjtan [ ]a&' B L= I( ——l)tﬂ: I=2tan£—x+c
2

(ii) Let / = Il+cosxdx = !=I 2dx = I= Icot‘—dx
e ae 2sin® X
2

%
—Col—

!=I cosec’~—1|dx = I= —x+c o I=-2cot=—x+c
2 2

8. Isin 3x.sindx dx



iyl 1 ; ; 1
Sol. Let I:Ism:xsmélxdfr =5 ]:EJ-2sm3.rsm4xa§' = I=EI{COS(SX—4x)—cos(3x+4x)}cfr

. 1 .
- | =%smx——sm Tx+c

. in7
= I:%I(cosx~cos?x)dx - !=%[smx-sm x]+

9. jcos 4x cos3xdx

Sol. Let I=Icos4x.cos3xdx = f=%I{cos(4x+3x)+cos(4x—3x)}dr

I=%j{cos‘!x+cosﬂdx =% !=%[sm7x+sinx}+c

10. Isin 4x sin8x dx

Sol. Let / =jsin4x sin8xde —= [ =%I2 sin4x sin8x dx

| |
!:Ej{cos(4x—8x)—cos[4x+8x)}a[r = § :Ef{cos(—4x)—cos(12x)}ctr
_ sindx sinl2x
8 24

=% I=lj(cos4x—c0512x)afx =5 Izl ks S e A
2 2] 4 12

11. Isin 6xcosx dx

Sol. Let [ =Isin6x cosxdx = 1 =%J'2sin 6xcosx dx

=5 1:%I{sin(6x+x)+sin(6x—x)}dx = I:%I{sin?x+sin5x}dx

1| cos7x cosSx i cos7x cosSx
= /= —— +¢ o [=—— +c
2 7 i4 10
12. Isinle+cos2xdx
Sol. Let [ =Isinxd1+m52x g =7 =J.sinx\f2cos:x dx
= !=Isinx«/§cosxdx = !=J§Isinx cos xdx
. di
Put sinx=7 = cosx:E = cosx dx=di
' sin” x
I=2[ta = I—\E.—+c = +c
I 2 JE
13. J'cos"‘xdr
Sol. Let I:Icos"xcir < Izjcos:x.cos:rdx B I:I[H%zi] dx

l 2 o 1 2
= ZI(1+ZCO52x+COS 2x)dx =5 I—Zde+2Ic052xdx+Ic05 2xdx:l
=5 I:l x+25m2x+J'(l+COS4xJ e = I:l x+sin2x+l[x+sm4xj +c
4 2 2 4 2 4

= !:l £+sin2x+sm4x +c .. !=ix+lsin2x+-1—sin4x+c
2 8 8 32



14. Icos 2x cos4x cos6x dx

Sol. Let [ = Icos 2x.cosdx.cosbx dv = | =%IZCOS 2x.cos4x.cosbx dx
= 1=%I0052x(2c054x cosbx)dx = ]:%J'cost{cos(4x+6.r)+cos(4x~ﬁx)}dx

= e %Icost(cosIOx+cos2x) de =1 =%Icos2x cos10x dx+%jcosc 2x dx

=% !=~I—.lf2c052x.cosIOx afx-+ljM dx
22 2 2

=% :%j{cos(szOx)+cos(2x—10x)}dr+ij(l +¢os 4x)dx

=5 1:lj{c0512x+c058x}dx4 B x+sm4x
4 4 4

1{sin12x sin8x| 1 sin4x sinl2x sin8x x sin4x
=S == + —x+ c = I= + +—+
4 12 8 4 16 48 32 4 16
x sind4x sin8x sinl2x
I=—+ + + +c
4 16 32 48

15. Isin%cosxdx
e . dt
Sol. Letlzjsm x.cosx dx, Put sinx=1r = cosng = cos x dx=dt

4 o
1=[fda = 1=%+c 3 7=0F o

16. _fsec“x dx

Sol. Let I=Isec"x dc = Ja’zj'set::2 xsec xdxy = I=I(l+tan3x)seczxuﬁr

. dt .
Put tanx=/ — seC'x:E = sec” x dx=dl

3

X
—+c

B g B £ o tan
!_I(IH‘)dt ::>!_t+3+c s I=tanx+ :

17. Ic053 x.sin® x dx
Sol. Let sz'c{)s3 v.sinfxde = I =Isin‘x. cos’ x.cosx dx = ;|'=_|'sin4 x(]—sin:x).cosxdx
; dr
Put sinx=¢f = cosxzz = cosx dx=dlt

I:Iﬂ(l_{:)d’ = I:Iﬁd!_flé d = f:%—-§+c f:sin;x_Sir;]x

18. Icos"xsin’ x dx
Sol. Let /= Icos‘ xsinfxde = I= jcos* xsin"xsinxdx = [= Icos‘ x.(l—cos’ x)sinx dx

. dt .
Put cosx=1 = —smx:d— = sinx dx =—dt
Ay

I={t(1-2)(-a) =I=[¢(P-1)ar = Pl



- cos’x cos’x
i 5
19. J'sinz ? x cos’ x dx

Sol. Let / :j‘sin:'3 xcosxde = I:Isinz'sx.cos: xcosxdx = 1 :Isin3 3J\r(l—sinﬂ\r)cosx dx
; dt
Put sinx=¢f — cosx:E = cosxdx=dl

1:[:3'3(143)0’: = !:jf 3dr-fﬁ fdt > I:If 3dt—_ff"'3d1
15.3 Il] 3

L -
5/3 11/3
20. Icos"5 x sin’ x dx

T =isin” x—isin”""x+c
5 11

Sol. Let / :j'mtns5 *x sin® x dx

= I= _"cos3 Sxsin’y sinydxy = I= _[cos’ 0 x(l —cos” x).sinx dx
. dt .
Put cosx=¢t = —smxz; = sindx=-dt

I=[f*(1=)(-dt) = [f*(P-1)dt = I=[r"Fdi-[r"a

IIB-S 18'5 ) 5 - 5 =
+¢ .. I=—-cos x—gcos x+eé

= 1:_[1‘3”‘:!1— ol = I= -
18/5 8/5 18

21. Icosec“ (2x)dx
Sol. Let /= jcosec* (2x)dx

= I= j{cosec: (Zx)}2 & = I= I{] +cot? (2x)}ccsec: (2x)dx

Put cot(2x)=r = —cosec:(Zx).Z:% = cosec:(Zx)cﬁ-:i;

I:I(l+r’)[~%} =5 I=—%I(1+r3)dt = !=—%[r+§]+c

I= —%cot(Zx) —écot3 (2x)+c

22. IM-dx
cos X
Sol. Let Izj-costdx =3 I=I2—mw—dx =5 Izzjcosx dx—j'secxdr
Ccos X cosXx

. I=2sinx—log|secx+tanx|+c

COS(.'()

23. |—————d
Icos(er) -

CcoSX dt

Sol. Let I=I dx, Put x+a=t = x=ft-a = ]:Ex" = g —df

cos(x+a)

dr

cos(i—a cOS’.cosa +sinf.sina
o ;:j#m 5 =
cosi cost



= =c05aId1+sinaItanrdt = I =cosa.l+sina(—log cost)+c
I=(x+a)cosa—sinalog cos | x+a|+c
I = xcosa —sinalogcos| x+a |+¢
24, jco53 x.sin2x dx

Sol. Let / :_fms3 r.sin2xdx = 1 =_[cos3 x2sinx.cosxdx = I= chos“r sin x dx

5 dt .
Put cosx=ft = —smx=§ = sinx dx=—drf

5

:>]:2Ir*.(—dt) - —2t—+c I:—Ecossx+c
5 5
25. j"’?s'xdx
sSinxy
) (1-sin’x)
COS X COsSX —Sin x
Sol. Leu—j°°s IF = 1= j’———dx = I'=[~— _cos xide
SITENE sinx Sinx

: di
Put sinx=¢ —= cosx=E = cosx dx=dt

Izj‘(l—::r 5= Izj[l—4:3+6r:—4r°+t“}dx

6 rS

= I:j}a’:—ztf: di+6[rdi-a[rdi+[rdt = ]:log|!|—4%+6%—4%+§+c

I =log| sin x|—-2sin’ x+isin" r—gsin° x+lsins xX+e
2 3 8
26.  [cos*(2x)dx
Sol. Let /= [cos*(2¥)dx = I = [cos’(2x).cos’ (2x)dx

— I[HCOS"I]F*COS‘”JQ&. g ]:%I(l+2cos4x+cosz4x)dr

2
” !:l[x+2sm4x+‘[(l+c038x}d‘_] s I:l[x+sin4x+l[x+sin8x)]+c
4 4 2 ) 4 2 2 8
1[3x sin4x sinSx] ) 3  sin4x _sin8x
= [=—|—=—+ - c . l==x+ - +c
4| 2 2 16 8 8
- J- sin” x P
) (l+cosx)]
o e - ]
Sol. Let fz_[ sin® x Yo I=I 1-cos® x J-( +cosx)(1-cosx)
(1+cosx) (l+cosx) (l+cosx)
(I1-cosx) 2sin” >
= fzj—dx = Is _[ 2 gy =% = Itan —dx

(l+cosx) o E



28.

Sol.

29.

Sol.

30.

Sol.

= I:j(seczgmljdx =y f= 1122—x+c 1:2tan§—x+c

J- dx

3cosx+4sinx

Let Izj';_dx, Put 3=rsin€ ..(i) & 4=rcos@ ..(ii)
3cosx+4sinx

Square both side and adding equation (i) & (ii)

9+16=r’cos’@+r’sin°’d — 25=r3(00539+sin:6') = r’=25 . r=5

Diving equation (i) by (if). rsmg:% =5 tamg:% gztan-u[%}
rcos

1

r (cos xsin@ +sin xcos@)

1
I=[— :
rsin@cosx+rcos@sinx

= I:I

1 1 x+6
= Iz Imdx = [—;ICOSCC(I'FB)C!X = I——gl()g tal'l[ > ] +C
1 1 1
I =—log tan(—+—tan —J +c
5 2 2 4

1
I(‘f.rcevs.xﬂbsin ;vc)2

Let I:j : —dx, Put a=rsiné (r) & b=rcosf (u)

(acosx +bsin x)'

Square both side and adding equation (i) & (i}, @’ +b* =r*sin®*f+r’cosf

> a3+b:=r3(sin30+c0539) = @+b=r" - r=Ja+¥

Dividing equation (i) by (ii), E smg 7% = tané‘:% S.@=tan™ [%]
F COs
—I = =1 =I .

(rqmﬁcostrrcosé'sm x) r*(cosxsin@ +sinxcosf)

= 1= Imdx :I:?-J.cosecz(x+9)d£r :>I=;_l—:{—cot(x+9)}+c

cot| x+tan'| =

b
o I=— — +¢
a +b

1
—_—dx
J.(cosstin x)
Let = |———dx, Put 1=rsi )& 1= i
et Icosx et ut 1=rsin@ ..(i) reos@ ..(ii)

Square both side and adding equation (i) & (ii)

-

1+1=r’sin@+r° cos’ @ :>2=r3(sin39+cos:9) = r2=2 . r=+2



31.

Sol.

32.

Sol.

33.

Sol.

rsinf 1 T

Dividi ti i) b i — =4 tanf=1 _ . 8=—

1viding equation (1) y (H), - sg 1 = tan 2
1= dc = [=|——dv = I=—[cosec(0—x)d
jrsinﬁ'cosx-—rcosf)sinx Irsin(g_x) r!co (6-x)dx

= fi= —llogtan[g-
r 2

1——Llog tan[ﬁ—i)
V2 8 2

g= I(2tan x—3cot x): dx

x}_c — = —Llog

NG

|
tan| —.——— ||+
24 72

+C

Let I=I(2tanx—3cotx)2¢15c = !:I(4tan1x—2.2tanx.3cotx+9cot:x)dx
=% !:4‘[(56(::x—l)dr—lzfdr+9f(cosec“’x—l)¢&
=5 1:4(tanx—r)—12x+9(—cotx—x)+c .. I=4tanx—-9cotx—25x+¢

_"sin x.sin 2x.sin 3x dx

Let [ = Isinx.sin Psmivdy =% b= %I2sin x.sin 2x.sin 3xdx

1¢ . 3 : 1p.
= I=E.|.smx‘(231nzxsm3x)dx = I=Efsmx{cos(2x*3x)—cos(2x+3x)}a§r

=" ‘—*ljsinx{cosx—cosSx}aﬁr =5 =lIsinxcosx dr—l_[sinx.cosSx dx
2 2 2
11 . 11 .

= J =—.—I25mxcosx dx——-.—'IZsmxcosSx dx
22 22

= I=%jsin 2x d.'x—%_[{sin(x+5x)+sin(x—5x)}dr

= =__'(°°5 Zx]_Bj(sinsx—sin 4x)c£r}

4 Z
1 1 cosbx 1 cosdx . cosbx cos2x cosdx
= I =——cos2x+— - +c 5 Jd= - - +c
8 4 6 4 4 24 8 16
j-l—cotxdx
l+cotx
1 S0s¥
Leu:j"_c"”a& STE[—SEg o = [T2E
I+cotx ]+COSX SIN X+ COSX
sin x

. . dt s .
Put sinx+cosx=1 = cosx—smx=$ = —(sinx—cosx)dx=dl = (sinx—cosx)dx=—dt

Ty %’_ — 1=—I0g|!]+c !=—log|sinx+cosx|+c



34 _[ .
’ 2sinx+cosx+3

x 5 X
1 2tan— I-tan” —
Sol. Let 1':_[ - dx, Put sinx"—-—zx, cos=—§
2sinx+cosx+3 it 1+tan?
2 2
1x
1 l1+tan™ =
I= dx = f:j - dx
2tan> 1—tan® X 4tan£+l—tan*’£+3(l+tan3£]
1+ tan’® I+tan2x
. 2
A X » X
sec” — sec” —
ihj*'x x2 —d :»1=j . - v
4tan —#1-tan’ = +3+3fan” = 2tan” = +4tan —+4
2 2 2 2
2 ] dt 2
Puttanizr = sec‘f-.-z—— = se>0'£a'x=2dar
2 2 dx 2

_2'[,L :IZEI,;LII =1=[— ) S
207 +41+4 27 +2t+2 (1) +221+(1) +(1) (1) =2

1+1
= ]:I—z—-df = [=tan I(TJ‘i—C o I =tan '[tan§+lj+c

1
(£+1) +(l)2



EXERCISE 13C (Pg.no.: 678)
Evaluate the following integrals :

1.

Sol.

2

Sol.

3.

Sol.

4.

Sol.

Sol.

6.

Sol.

Ix e dx
Let / =Ix etde = 1 =x_[e‘dx—j|:$je“ dx:}dx = ] =xex—jl‘e“' dx

=5 !:Jrex—jeJt dy = l=xe"<e*¥e o l:e‘(x—1)+c

Ixcosxair
Let I = jxcosxdx == xjcosxdx j|: Icosxdx}dx

= szsinx—fl.sinxdx -~ I=xsinx—Isinxdr oo I=xsinx+cosx+c¢

Ixel’"a.'x

Let =[x ™M = ke xjez-wx—chgxi) | e“dr}

1 e ®ow 1.
: +¢ S I=—e"——e" +c
2 2 2 4

= J=Xe> ——I Hge o> [=Xe¥_
2 2

Ixsin 3x dx

Let 1=jx sin3x dx = 1=xjsin3x c&j[dg)jsinh dx]dx

- N
= =% - —IL eo83 de = [=—£cos3x+lfcns3xdx
3 ¥ 3 8

J

1 sin3x xcos3x sin3x
ﬂ!*——oo3 P € 5= + +c
3 8 3 3 9

Ix cos2x dx

Let I = Ix cos2xdx = 1 =xj-c052x dx—j[d‘g) Icos2x dx]dr

=% =

xsm2x_“-l'sm2x P Iisian—l[—coszx)+c
2 2 2 2

cos2x

1=Zsin2x+
2
I=Ix log 2x dx

Let / =log ZxJ.x dx— J-I:m—gzﬂjxc&}ix

X’ I & x 1
= I=log2x ——|—2—dx = [=—Ilog2x——|xdx
g 2 '[2.\’ 4 2 g 2'[

3 2 2 3

= lzx—log2x—l‘x—+r: I:x—log2x—r—+c
2 2 2 2 4



70

I):c::t)sec2 x dx

Sol. Let [ = Ixcosec iy =g I= xjcosec x dx— f[ J'oosec xdx]dx-

=5 I:x(—cotx)—jl.(—cotx)dx = J=-x cotx+jcotxdr
. I=-xcotx+log|sinx|+c

jx‘? cosx dx

Sol. Let /= Ix3 cosxdx = I= xzjcosx dx—j[i—gllfcosx dx]dx

.

Sol. Let 1'=_[xsin3xdx — ]=I [

10.

= I=xsinx IZx.sinx dc =d=1 sinx—Z[xIsinx dx—j[%[sinx dx-|di¥]

= I=x? sinx—Z[—xcosx—Il.(—cosx)dx] = I=r’sinx—2[—xcosx+fcosx dx—l
= I=x Sinx—2[—xmsx+sinx]+c s I=x"sinx+2xcosx—2sinx+c

J'x sin” x dx

= costW 2J(x xcost)afx
J

=5 =%de.'x —%Ixcoslrdx :Ex%—E[xIcos 2xdx— I[%]cos 2xdx]dx

=5 I =I—-—l xsm2x_jsm2xdx_ :x_'_l —{sin2x+coszx +c=£—£sin2x—10082x+c
4 2 2 2 4 2|2 4 4 4 8

Ir tan” x dx

Sol. Let J= Ixtan: xdx =T =x_.'tan3 x dx—j[%ftang x c&'}dx

11.

Sol. Let Iz_fxle” & = sz:_[e" dx—f{ﬂje‘ dx | dx

= fzxj'(sec’x—1)dx-]’[1.j(sec3x—1)¢r] dx

= I:x(tanx—x)—j(tanx—x)a{r = I:xtanx—xzh_"tanxdr+jxd.’r
= I=xtanx=x" +log|cosx|+x7-+c I=xtanx~x—2.+log] cosx|+¢

J'x:e" dx

dx

= !zxz.e"-J'Zx.e‘ & = I:xz.e"—zlee‘dx I x)j ‘afr}b]

=2 !:xze‘—Z[xe‘—e"]+c = [ =x"e"—2xe" +2¢* +c¢ x —2x+2)



12. _fx: cos’ x dx

Sol. Let / = J'x2 cosxdx = [= x:Icosx dxm_l'{%f)_[cosxdx] dx

= I=x sinx—jff_‘x(sin ¥de = I=x" 5inx—2[xjsinx c&—j[dg) Isinx dx]dx]

= I=x sinx—2[—xcosx-—Il.(-cosx)afr] = I =x’sinx-2(-xcosx+sinx)+c

sin3x

I =x"sinx+2xcosx—2sinx+c :)Ews3x+ = (4+3x1)

13. _fx%“dx

L I e

2 ~ S " d(x

= =2 —~2—J'x de = [=2 .e”“‘g -"Ieﬂd’c—j L_Iehdr R
3 3 3 3 dx

=3 !:Jr—w.e”‘—E v —Ile—aﬁr = J=X S| BF _l.e' +c
3 3 3 3 3 3

= Ll P zxek-i- e +c F= h(ﬁ_z_x-l-i e
3 9 3 9 27

14. If sin” x dx

Sol. Let / :Ix: sinxde =1 —x:_l'sinz x dx—j[d(r:) Isinz x dectr

dx

= f—xljl“";’szxcmj[zx.jl_cgszx dx} dx

2 - . 3 r
= 7=E x_sm2x —jx x—smszdx - ==X szx—_[x:dx+l_fx sin2x ol
2 2 2 2 4 2

3 p A 3
= I:x__x_w_i.FlI:xIsiuzx a&—j[ﬂjsirmx dx] dx:|
2 4 3 2 dx

= I=—-
6 4 2

¥ x*sin2x 1] x Isin2r-'
8LX+—. 4 £

v & =lx3 —lf sin2x—lxcos2x+lsin2x+c
6 4 4 8
15. Ix3 log 2x dx

Sol. Let / :If log2xdx =1 :logZxIxsa&‘I[%‘[xsdx}a&



16.

Sol.

17.

Sol.

18.

Sol.

19.

Sol.

x* 1 x? x* 1
= I=log2x—~|—2—dv = I=—log2x——|x'dx
B sz 4 P 4I

4 4 4 4
= I:x—logZx—l‘x—+c I:x—log2x—x—+c

4 4 4 4 16
j(1+x)logx dx

d(l
Let [ = “'(l+x)]ogx de =1= Iogx_l'(l+x)cﬁ'—‘.'|:—-(:x——gﬂj'(l+x)ch':|dx
x* 1 x? X 1
= I:logx[x+?]—_f;(x+?}dr = I:{—2—+leogx—j.dr—Edex
= !:[%+x]logx—x—%.%r¢- I:(%+r]logx—[x+x—J+c

J-]ogxdl

n

X

Let / = j'c’gxdr =1 =[x "logx dv :>1—longx‘”«fx-jﬁ%}(wdx)}dx

—n+] —n+

x " logx ¥y
I=j] —|— dx I'= -
2 o, —n+1 I -n+1) = -n+1 Ix.(—n+1)
“og x 1 x ! X" logx X"
= : ; £l - ]
- (—n+1) (-n+1) (—n+I)+c (1-n) (1_")2 e
I2xsex:dr
x 2 a2 2 dt
Let1'=j2xje dx :>1=j.2x.x e dx, Put x” =t :>2x=a = 2x dx=dt
I=(te'di = I=[te'dt = I=t[e'dr-| d—('—)je’ dr | dt
‘ ‘ dt
:)J':r‘e'—‘[l.e'd! = I=te'-e+c = I=€(1-1)+c - I:e”:(xz—l)+c

Ix sin’ x dx

I= Ixsm xlk = I= xjsm x dx— J‘|: )Ism xaB:Jdr

. !zxj-[3sinx;sin3xJ ‘h_j[l_f{3sinx;sin3x]:|‘&

=7 :ij(Ssinx—sin 3x)cfx—lj(—3cosx+ cos3x]a&
4 4 3

X cos3x ) 1 ] sin3x
= !:—(—3005x+ J——(—Ssmx+ J+c
4 3 4 33

3x xcos3x 3 . sin3x
[ =——-cosx+ —sin
4 4




20.

Sol.

21.

Sol.

22.

Sol.

23.

Sol.

24,

Sol.

Ixcos" x dx

Let [ = Ix cos’xdx —= I= Jnr'.'u::css5 X dx—j[d(x) IcosB X dr] dx

dx
. !:xj[c053x+3cosx]dx_J-[l.j(cos3x+3costdr:|dx
4 4

= !=£I(cos3x+3005x)cfx—lj sm3x+35inx]dfr

4 43 3

x( sin3x ; 1{ cos3x ) xsin3x  3x . cos3x 3cosx
= f=— +3sinx [-—| —————3cosx |[+¢ .. I= +—sinx+ - +c

3 9 12 4 36 4

Ix’ cos(xz)dr

5 4 . dt di
Let !=Ix‘.xcos(x‘)dx, Put ¥ =1 B 2x=g = xdr=?

I=[i. cos(t}% = f:%j‘r cos(t)dt = !z%[!}cos!dt—j[%[costdt] dt}

=X ]:l[a‘ sint—jl.sintdi] =5 I:l[tsint+cosr]+c ]:x'sin(x')+cos(x‘)+c
2 2 2 2

Isinxlog(cosx)dx

Let I:jsinxlog(cosx)air, Put cosx=1 = —sinxz% = sin xdx = —dt
d(logt)
I=\log(t)(—dt) = I=—|log(s)dr L=-|logt|dl - || ——=|dt |dt
1og(r) (-~ flog(nyar = [ogf I( = IJ]

= Iz—[logt.t—f}.f dr} => 1:—[1 logf—jdr] = I=—[tlogt-t]+e

. I=—cosxlog(cosx)+cosx+c

jr sinx cosx dyx

Let l:jx sinxcosx dx — I=%Ix,2 sinx cosx dx —= 1/ =%Ix sin 2x dx

= =l—x [sin2x dx—I[d(x) — dfx]
2| e )

" ;:l X cos 2x_I1{_0052dex - ]:l _xcos2x+jm52x "
2 2 2 2 2 2
1[ xcos2x 1 sin2x xcos2x sin2x

= I==|- +—. . == + +c
3l 2 2 2 4 8

Icos(«/;)dr

Let I:Icos(\/;)dx, Put (JE):: s b W s onalE &=

2y  dx



25.

Sol.

26.

Sol.

27,

Sol.

I:Icos(r).z.* & =1 :ZJ'(. costdt = 1 =2{rfcosrdf—_|'[%jcost dr}di]

= 1=2[tsint~[Lsintdt| = [=2[tsini[sintdt| = I=2[rsint+cost]+e
1=2[J.sin(Vx)+cos(Vx) | +¢

[cosec’ x dx

Let /= [cosec’x dr = I=[cosec’ x.cosecx dx

= = cosecx_[cosec:: X mﬂf[g(cﬁxﬁjcosmz X dx:ldx

= I = cosecx(—cot x)—j(—cosec xcot x)(—cot x) dx

= [ =-cosecx cotx —Icosecx cot’xdx = [=-cosecx cotx—Icosec x(cosec:x—l) dx

%
=3 1=fcosecxcotxf_[cosec3x+jcosecxdx = [ =—cosecxcot x—/ +log lanE -
x 1 1 x
= 2] =—cosecx cotx+log [tan—+¢ .. I =——cosec x cotx+—log [tan—|+¢
2 2 2 2
| x sin” x cosx d
xsin® x

LetI=jxsin3xcosxdr = I= —l_'-sin"xdx
4

= I:isin"x—i‘[sinzx,sinzxdx = I:isirﬁxﬂ—l—j‘ I_—cosZ_x}l_(_l—cc)SZx dx
4 4 4 i g L 2

= I=Zgin* x—LI(] —2cos2x+cos’ 2x) dx
4 16

==X sirig x~—1~J'dx+L.2]’cos 2x d.'r—i_l'cos: 2x dx
4 16 16 16

¥ - o 1 1 sin2x 1 1+cosdx
= J=—sin"x——x+—. - dx
4 16 8 2 16 2
5 3x sin2x sindx
X — +c
32 16 128

Isinx.log(cosx)dx

Let Izjsinxlog(cosx)dx, Put cosx=r :—sinng = sinxdx——dt

I=[log(t)(~dr) = I=—[log(r)ar = 1:—[1og:jdf—j{@jm}dz]

=5 I:—[logu—‘[}.t dr] =5 1:—[: logr—jdl] = I=-[tlogi-1]+c,

=1 =—tlogl+t+c, = I =—cosxlogcosx+cosx+c , where [ =cosx



I log(logx) g

28.
x
Sol. Let I= jwdx Batlopret cwaal oyt
x dx X
lzjlog(r) ] [:longdI—I der & =3 I:logu—jl!d!
dt r
= I:tlogr—jdt = I=tlogt-t+c = I=logx log(logx)—log(x)+c
3 !=logx|:log(logx)—1:[+c
29. Ilog(2+x3)dx

Sol. Let I=Ilog(2+x2)air = !—Iog(2+x3)fdxf[£c%§—ﬂfdx] dx

= I=log(2+x:).x—12

1
—(2x)x d I =xlog(2 2—:&'
+x'( X)xde = xog( +x) P,

(x*+2)-2

X' +2

= ]:xlog(2+x3)~2j dc = 1=xlog(2+xl)~2jx:+2c& 4 —dx
=

V2

= 7 :xlog(2+x:)—2Idr+4I—

;e
()
= !=x|0g(2+x:)—2x+4.%tan" [%)H: 3 =% log(2+x2)—2x+2\/§tan"[%J+c

X
30.

jl+s:inx

e I
Sik TAI=[— 2 = p=f 2 Lty ., (Al S"’x)
1+sinx I+sinx 1-sinx 1 sin” x
= I= jmdx = Izjx(seczx—tanx.secx)cbr
Cos™ X

31.

= I={{soc%e—tan . Sl j[% | - x)dx]

= /= x(tanx—secx)—jl.[(tanx~secx) dx]
= I= x(tanx—secx)—Jtanx dx+Isec x dx

= x(tan x—secx)+log | cosx |+log|secx+tanx |+¢




Sol. Let / = I ] de Putr=logx, e =" =x = ﬁ=e' = dx=é'dr
(1081') (logx)” dt

I- ;(___] i =

32 I= je"cos 2x cos4dx dx

. Ie“ (f(x)+f’(x))ct\’=erf(x)

log x

'-‘i._‘

Sol. Let / =%J'e * 2cos2x cosdx dx = fzé_fe *{cos(2x+4x)+cos(2x—4x)} dx
¢ . e . I
= :—Ie (cos6x+cos2x)dx = I :—Ie cos 6x cﬁr+—_[e cos 2x dx
2 2 2

| 1
I=—1 +—1, A
= I=ch+ 1, )

Il = Ie cosbxdx —= I, =e Icosza!r I[ ( Icos6raﬁr:|dr

=X :e"*'M—Ie"‘ (_1)51n6x dx =1 S g sin6x+lje"sin6x dx
6 -6 6 6

> B =ée'* sin 6x+-15~ e "Isin 6x dx—j[d(;:x) Isin 6x dx:| dx

=7 =%e"'r sin6x+%_e_x(— 60366x]”.[(_8_x)(_0065 6x}t}

= 1 :le"“sinﬁx—w—ij ~* cos 6x dx
0 36

- [1 = l e_x Siﬂ GX_L e_x (;()56_1&-——l I] = EI] :le—x Sin 6.\'"‘ie_r cOos 6x+Cl
6 36 36 36 6 36

—-X

- 65sin6x —cosbx)+c¢
7 1

= I,:%e"‘sin&'u%e'x cosb6x+C, .. I

L —Ie cos2xdx = I,=e J'cos 2x dx— I[ Ic052x dx-’dx
= Lxe™ S.2v +Ie""' San £% a S~k =le "sin2x+lje“sin2x dx
- 2 = 2 2

=L =L oigarsl e“J.sin 2x dx—f[d(e_x)'l‘sin 2x dr] dx
2 2 dx

= [ ———
2 2

1 e “sin2x | o ccosi!:r_je_‘r cos2x p
- 2 2

= I =~l—e *sin 2x—le * cos 2x-—l=j'e *cos2xde =1, =—l-e *sin 2x—-1—e * cos 2x—-l~],
2575 4 4 g 4 4

= L+l I,:le"" sin2x—le”‘ cos 2x+c¢, = 2!.2£e”‘(25in2x—cost)+c,
- 4 ° 2 4 - 4 ° 4 -

—X

£ 95 (2sin 2x—cos 2x)+c,




33.

Sol.

34.

Sol.

35.

Sol.

36.

Sol.

Putting the value of /, & /, equation (1), /=¢* [_;—4(65in6x—cos6x)+%(2 sin 2x—c052x)]+c

je&dx
di

Let!zje‘!';dx, Pt Je=i = o= i de=p = A=

2Jx dx
I=2fte'dt = I=2{!J’e’ di | “5:)]& dt] dr] = I=2[te'-[1¢ dt]
= I=2[te' ¢ ]+c = I=e'2(t-1)+c - I:Ze&(\/;—l)ﬂz
[e™*sin2x dx
Let I = [e™* sin2x dx, Put sinx =1 :>cosx=% = cos¥x dx = dt

1=Ie“'”.25inx cosxdx = 1=2J'e‘.r dt

- !z{!fe’ dx-j{"}—:)je’ dl] d:] = 1=2[1e' - f1Le' di]

=5 !=2[!.e*—e']+c = T=2(i-1)+c . I=2&(sinx-N+e¢

J'XSlﬂ x
—
s -1
Let I:Ixsm fdx
UI—I' l
o
Put sin'x=¢f = x=sin/ \
= : ‘=£ = : =dx = dI Jl—r"’
J1-x* dx 1-x

. . d(r) ¢ .
!=Ism!_ Edi = 1 =rIsmt d!~j|:7_[smt dl:| dt
= [ =—1 cost +J'l.cosl dt = I=-fcost+sinf+c
=5 !:—sin"xcos(sin'1x)+sin(sin"x)+c s I=—1-x* sin” x+x+€

x“tan"' x
I dx

xtan b

Leuj' dic

Put tan 'x=7 = x=tant \

1,=£ = —dx =dlI 1
1+x°  dx It o

1 =jtan: ttdt = I=1Itan31 dt—j{%f’[anzf dt:}d!
=% 1= II(se(f t—l)dr—I[LJ(secct—l) dt:l dt




= I=t(tanl—r)4_|.(tantft) d = 1=ltan{gt:+log(cost)+%+c

x+tan"x—%log(ux:)—%(tan'lx):+c

(t‘em'2 x):
2

!=xtan"x3—-;-log(1+x3)— +c

i Ilog(x+2)dx

(Jr+2)2
I 2
Sol. Let I = I&;))dx PabarT=i = de=di
log ¢ 2 - 3 d(logt)¢
j—-—df :>1=_[logu dt = I=logi|r d:—j{T_[r dt | dt
logf I ]:_lo_gr_l.pc f:_lo_gw.FC
() t (x+2)
38. Ixsin"xdx
Sol. Let f:jxsin-‘m
1
X

. ¥ o
Put 7=sin 'x, 2 sin’

e

de _ 1 — £=;=cosrdr=dx 1-x°

dc 1-x* dx  \[1-sin’t

I =J'sinr.t.cosldl =ljr.25int.cosfd!
2

=%jr‘sin 24dt = %[f!siandrﬁj(%jsin 2;dt]dt}
=ir _coszr]*hil-coszfa,f _3 _icosszer -
2 2 2 2| 2 4

i 2sin7.cost IF .. = -
—(ﬂl.0052r+$ﬂ+c=z[—sw 'x(l—231n'f)+xd1—x‘]+c

:%-—sin £ x(1—2x3)+x l—x:]+c

39. jr cos ' x dx

Sol. Let Iz_fxcos"xdx 1
% 1—2*
Put r=cos ' x :>T:cosr

X
-1 -1
= dt= dx = di=——=dx = —sintdt=dx
[-x? V1—cos’t

I =jcosl.t.(*sin!dl)=_?1_fr.2sin!.cosrd! =~_2—]_[tsin21dr



_— !Isian.dté(ﬂjsinZJdt]dr W 3 _W52’J+j’cos2!d{
:l[—tco521+sm2!]+c__—l[—oos"'x(2c053!—I)+—25m!'°°s’}+c
- . 4 5

=_TI[—cos“ x(sz _])“‘\l']_x: -x:l+c=_?l[—(2x2 —l)o::os'I x+x\/1—7:|+c

jcot" x dx

Sol. Let [ = jcot" xdx = I=cot’ xjdr—j[w_[dx] dx

= I'=eolt xx+I xdx = J=xcot x+j

l+x°
Putl+x’=t = 2x=£ = xdx:ﬂ
dx
o -1 1 pdi 3 _ -1 1 2
I=xcot x+§!7 o I'=xcot x+§log(l+x )+c

41. Ix cot ' x dx
Sol. Let [ = Ix cot (r)dx = I=eob xde.'x I{ija&’]dx

J\r2 x> 1 & &

= J=cot x—+‘.' . =% ]*——cot’x+—“' —dx
1+% 2 x +1
2 x‘+1 =1 2
=5 I=Lcot'1+lj+~—-;)—dx = I= f:ot_lx-k-]—’l'drfi ~-1—7d£r
2 x +1 2 y., 2% #x”

-

x 1 1 1 4
I=—-cot x+—x——tan x+c
2 2 2

42, sz cot ' x dx

Sol. Let /= Ix cot 'xdx = I=cot x_[x dx— J'{ ad x Ix ]

= I =eot r—+I

.—dx oy fts cot r+
l+.l' 3 3 _r+]

= IZ%BGOt'Ix+%I[x— de => I—--icot x+—I dx——j

x 1 X +1
Put x”+1=¢ :>2Jr=ﬂ ::»xa&:ﬂ
dx
n’:ic-:)t’IJrJrl x__l l_l.] da = [=x—c0t"x+x—-—llog|r|+c
3 32 32 3 6 6

3
1
1=Zcot” x+x———log|x +l|+c
3 6 6



43.

Sol.

44.

Sol.

45.

Sol.

46.

Sol.

Isin '(J;) drx
Let /= [sin" (V) v

Put7=sin'vx = Jx=sint = x=sin’t J;l\
dt  dsin'Jx dx dar 1 )
= —= x = .
J1=x°

= —=

]
dc dyx d dc Ji-x 24Jx
dt 1 1 dt 1

— — o> —=—————— = sin2tdi=dx
dc  \J1-sin?t 2sint dx 2sintcost

cos2tdt —t sin 21
S =—CO0s 2 +

= jt.sin2tdt=r!sin2rdt~j(£]sin 2tdt =—t o +J' +c
dt 2

-1 . ) 2sint.cost -1 . 1
:?sm i\/;(1—251r| l)+—4——+c=?(1-—2x)sm' x+EJ; 1-x+¢

-1 i 1
=?(]—2x)sm -J;+E.,fx(l—x)+c
Icos" (‘\/;) dr

= —_[tsin 2 dt= —[rjsin 2tdr—j[%-fsin 2t ]df] = _[f(—c;)sm) _J‘(—C(;SZI)d; | \
=X
1

" ~tcos 2t sin2!:| . fcos2t sin2f "(2005:’—]) sinfcost
== + +C = = +C = = +(
2 4 2 4 2 2 Jx
cos '\/;[2(\/;)2—1] —
= > - l—zx‘/;+(‘:%(2x—l)cos 'J;—%Jx(l-x)+(."

jcos '(4x® —Bx) dx

Let / :joos"(4x3 —3x)dx |
Put x=cosd .. O8=cos'x = drx=-sinf df =

I :jcos" (400536'—3c059)(—sin9)d9 *
= I=[cos"(cos30)sin@ d0 = I=-[30sin6 db

= 1= —{ejsine dﬂ—j[%z)jsine a‘é?}dﬁ}

= !=—3[—6’c059+1'1.0056 de:l = =30 cosd-3sinf+c

= !=3(cos"x)x—3\h X +c o I=3xcos x—3VJ1-¥ +c
Icos ‘[l_x:]dx
1+x°
Let I:Icos"[i_x:]dx
I+x

Put x=tané .'.9=tan'(x) = x=sec' @ .d6

1+x°




47.

Sol.

48.

Sol.

49.

Sol.

I= Ic "[ } ec’0df = !zJ'cos'] (cos20).sec’ @ dO
1+tan’ @
=9 I:I26‘se03€dt9 s !:219 sec’ 8 d@
= 1=2|6[sec’d de—j{ﬁjse&ade}de = 1:2[3 tan6- [1.tan @ da]
dé
= !=2[9 tan9+log(cos€):|+c = [ =20 tanf+2log(cosf)+c

== T=2% tan"x—%,Zlog(l+x3)+c = I=2x tan"x—log(1+x3)+c

[tan” (] f’; )dx

Let I:Itan'l( 2x,)dx 3
\.l_x_ £ 1+x
Put x=tané . @=tan'(x) = dr=sec’d db e

o[ 2tan@
/= |tan”’
Ian [1— ‘6

= 1=2[0sec’0d0 = [=2[6 tan0-[1.tand dd| = I=2[6 tan6+log(cosd)]+c

]secla d9 = I=[tan"'(tan26)sec’ 6 df

= =20 tan@+2log(cosf)+c = [=2xtan 'x—-%.Zlog[l«l-x:)-!-c

I=2xtan"x—log(l+x2)+c
[3.:\r xJ
[tan”
1-3x°

Let [ = jtan ﬁx;ﬁ}ir Put x=tand .. f@=tan'(x) = dr=sec’d

js Itan" 3 tan@ - tz:n o
1-3 tan~ @

J_se&ede :!=I36’se039d9 :>]=3].6?sec219d9

- f=3{9[sec29d9—j|:%fsec39d@}a’&" = 1=3[6 tan6 [1.1tan0 46 |
= /=36 tanB+log(cosf) |+C = =36 tand+3log(cos®)+C
= I=3tan™ xtan(tan" x]+3log|cos(tan"’ x)|+(_'

1 = 3 %
I=3xtan"'x——=3log(l+x*)+C . [=3xtan'x-—=log(l+x*}+C
= x tan " x— og( x ) x x=2 og( X )

e |
sSin x
j Y dx

x>

Sln x
Let /= [T de |\
X
Put x=sind .. O=sin'x = drx=cosfdbf




——
f, :Iw cos@ df = I= Ié?.coset::& cos@ d@
51

n’

= J:j‘a cot @ cosecf df = fzajcosece cotd d@—j[ d

d(g) j‘cosec 9 cot O d9-| de

=% =—6’cosec€+j1.cosec€d€ = !:—Gcosec8+log| cosecd —cot 8 |+c

1 =%

X X

s -1
sin  Xx
== +log
X

Itan x.sec’ x

50. -
l—tan" x
tan x.sec” x , i )
Sol. Let I:I—,—dr, Put tanx=7 = sec'x=— = sec xdx=dl
1-tan~ x dx
!=I—-f—,dt,Putl—!:=: = —2a'=£ = fdfzﬂ
1-r dt -2

!:—%I%.a’z = I:—%log|z|+r: = I:—%log|1—11|+c

I:—%logll—tan2x|+c
51 [esindxdv

Sol. Let / :j'e’* sindx dx = f:sin4xje3-‘ dx-j["%jek dr}zx

3x 3x

- jcos4x.4.e

-

3

= !=sin4er dc = I——-%sin4x. e'“—%jeh cos 4x dx

" d 4 x
= L=t sin4r—i[cos 4xIe""c!x—IMI€"I d.r}
3 3 dx

= !:l e sinf-tx—i cosdx. & +Isin4x.4.e dx
3 3 3

3

= I:l e sin 4:r-~i & cos 4x~EIe3‘ sindx dx = o I =le3‘ sin4xmie3" cos 4x+C
3 9 9 9 2 9
3 .. 4 " P

=% !:2—e sm4x—ge cosd4x+c . I= (3 sm4x—4cos4x)+c

52. j'e“ sin x dx

. . T d(si i
Sol. Let /= Ie“‘sin xdx =1 =sinxfe“ dx—IL (3: x) J'e"ch-Jdr
= 1 :sinx‘e-x —J.COSXASJ dc = 1 =lez"sinx—lj‘e:’r cosx dx
2] 2 2 2

= /= le:‘ sinx — l{ms x_[e"“dx e I{M Iel’”dx} dx}
2 2 dx



53.

= !:le:”sinx—l cosx.% +J'sinx.e | = !=l.f.’:"sinx—lel’“n::osmrul Iel‘sinxdx
2 2 2 2 4 4
T 1. BF 1. T :

=S[=—e" sinx——e " cosx——] > —=—e"sinx——e " cosx+(
2 4 2 4

2x

. !:E‘

(25inx—cosx)+c

J‘e:" sinxcosx dx

Sol. Let / :jez" sinxcosx dxr — I:%Ie:‘ (2sin xcosx) dx

54.

= I= éje:" sin2vdr = 1 =%[sin 2xj' e’*‘dr—f[@fe“dr]dx}

2x 2x
= &l = I:l = sin2x-—_[e3‘0052x¢ix
2 2| 2

2

2x

= J= l|:sin .3 Icos 2%2.
2

ix

= I= sin2x—%_[e:‘c052x dx

e:‘ sin2x — %[cos 2xIe3"‘dr — I[Mjez"dx}ﬁ’]

dx

=5 I'=

2x

= 1:—‘8—-sir121|r—l coszx_e- +Isin2x‘2.£aﬁr
4 2 2

2

o !:isian—e_ coszx—lje:‘sinhdx:e_ sm2x_e‘ 0052le
4 4 2 4 4
elx ) el_\: e}x .
= 2] =——sin2x———cos2x+c L I= = (sin2x—cos2x)+c
Ieh' cos(3x+4)dx

dx

Sol. Let Izjez‘ cos(3x+4)dx = f:cos(3x+4)jezfa&-_I[d{m5(3x+4)} Ie:‘dx:|aﬁr

e:x ) e!x
= J= cos(3x+4)_-5-+fsm (3x+4).3-2—dr

e-x 3 s
= /= - cos(3x+4)+—z-je' sin(3x +4)dx

e 3l . 5o dsin(3x+4) ¢ ..
= ——2-cos(3x+4) +E[sm(3x+4)-[e dx—j’r—-dx—_[e dr-|dx:l

= I= e; cos(3x+4)+%sin(3x +4).%—Icos(3x+4)_3 —e;—dx
= I= e; cos(3x+4)+%e:‘ sin(3x+ 4)—%_[(?2‘ cos(3x+4)dx

2x 2x

84 {2cos(3x+4)+3sin(3x+4)} .. I:(i3

= ?1 = {2cos(3x+4)+3sin(3x+4)}



33,

Sol.

56.

Sol.

S7.

Sol.

58.

Sol.

59.

Sol.

60.

Sol.

61.

Sol.

62.

Sol.

_fe" *cosx dx
Let I = Ie"‘ cosxdx — I= cosxje“dx—j[%je“dx]dx

e

= I=cosx;

-X -
. e ) -
l +Ismx.—a5r =y f==g™ cosx—je *sinx dx

= I=—¢"cosx —[sin x’fe"‘dx—j{%mje""‘dx} dx]

—-X —X

e e . . _
~J'cosx.—lafr} =>[=—e cosx+e"smx-je‘cosxdx

= I=-" cosx—-[sinx

e-x
- (sinx—cosx)+c

= 2]/ =—e“cosx+e “sinx+e X I=
[ (sinx+cos x)d

Let / = [e" (sinx+cosx)dx, where f(x)=sinx, f'(x)=cosx

= I=[e{f(Yef (e = =& f(x)+c . I=¢sinx+e
J'e" (cot x — cosec” x)dx

Let / =J'e“ (cotx—cosec*‘ x) dx, where f(x)=cotx, f'(x)=-cosec’x
= I=fe{f(x)+ f'(x)}dx = I=e"F(x¥)+e - I=e"cotx+c
Ie" (secx+secx.tan x)dx

Let I:_fe‘(secx+secxtanx)dx,where f(x)=secx, f'(x)=secxtanx

= !=je*[f(x)+f’(x)]dx = I=e&"f(x)+¢ .~ I=e"secx+é

Ie‘[tan" X¥ - - }afr
1+x°

4

" r " 1 — o] o -
Let I—hj'e (tan x+l+x:)dx, where f(x)=tan"'x, f'(x)=

1
1+8°

= I=[ei[f(x)+ /' (¥)]dx = I=e"f(x)+c - I=c"tan” x+e

[ {cotx+log(sin x)} dx

Let !:Ie" {cotx +log(sinx)}dx. where f(x)=log(sinx), f"(x)=cotx

= I=[e[f(x)~f(¥)]dx = I=ef(x)¥e - I=e"log(sinx)+c
je"(t:mx—log(cosx))dx

Let / = [e*(tan x—log(cosx))dx , where f(x)=—log(cosx), f'(x) = tan x

= I=[e[f(x)+f'(¥)]dx > I=€f(x)+C - I=—¢{log(cosx)}+C
Ie" [secx+log(secx+tanx):[dx

Let Izj'e" [secx+log(secr+tanx)]dx, where f(x)=log(secx+tanx), f’(x)=secx



— 1:!e’[f(x)+f’(x)]dx = I=¢"f(x)+c¢ .. e log(secx+tanx)+c

@a. Iex[l+srn.'fcosx]cfx

Cos™ X

l+sinxcosx Sin X.cos x
Sol. Let!z_fe’ S e = 0= je * 2 e
COos™ X COS X cos™ x

= 7 =_.l¢."'(s.ef:.2 x+tanx)abr, where f(x)=tanx, f'(x)=sec’x

=5 !=Ie*{f(r)+f'(x)}dx = I=e"f(x)+c . I=e"tanx+c

” Ie,((suur.c(fs,\'—]]aﬁr

simn- x

Sol. Let I_J'e*[wiil};x 5 I:J'e*[s‘"_x-fosx_ 1 de
sm x sin” x sin” x

— % :jefr (cotx—cosecax)dx, where f(x)=cotx, f'(x)=—cosec’x

= 1=je”{f(x)+f’(x)}dx = I=e'f(x)+e - I=e*cotxta

é5. ff"( w}dx
 Cos X

Sol. Let 7= for( LI g o - [or( SBX, ST )y
COS X COsS X cCos Xx

= I=je”(secx+tanxsecx)a5r, where f(x)=secx, f'(x)=secxtanx

2% ¥ =jex[f(x)+f'(x)]dx = [=e"f(x)+& .. I=e"secx+c
& je*[z_‘“’inz")m
I=cos2x

Sol. Let ]I-[ex(Z—stx]dr o Jo J- ( smzxjm . I [ Zsm.x(‘:osx]dx_
J1—cos2x 2sin” x 2sin” x 2sin” x

e !=Ie*(cosec:x~cotx)dx, where f(x)=-cotx, f'(x)=cosec’ x

= !=Ie’{f(x)+f'(x)}dr => I=€f(x)+c .. I=—€"cotx+c

67 J-ex( 1+smx]a&
1+cosx

1+-8in x
Sol. Let 1=je’=( L4 72
1+cosx
) < % 2
, T ZSmicosi
=¥ lzje” e —=> = _f gt — = dx
+ X 2 X
2cos” — 2cos = 2cos” =
\ 2) 2 2
1 100 X X ey ik
= [ =|e*| —sec’ —+tan— |dx, where f(x)=tan—, f'(x)=sec’ — —
I 2 2] f( ) 2 f( ) g

\ 2

=¥ !:Ie“[f(x)+f'(r):|dx = I'se’f(g)re = I:e‘tan%ﬂc



68.

Sol.

69.

Sol.

70.

Sol.

71.

Sol.

T2.

Sol.

Iex(51n4x_4]dx
1—cos4x

Let / :j'e*(""““"“‘]dx =y :Ie‘[sm_""fhi‘de
1—cos4dx 2sin” 2x

= 1’=_"e"r 51‘11;‘-11' = .4» dx = I:J'e"' 25111?1’::052.\’_ - 2 dx
2sin” 2x 2sin” 2x 2sin” 2x sin” 2x

=5 F= Ie" (cot2x —2cosec” 2x) dx, where f(x)=cot2x, f’(x)=-2cosec’ 2x
= I=Ie“[f(x)+f’(x)]dx = I=€".f(x)+c .. I=e*cot2x+c

e’ [\‘I —x*sin™ x+l]

dx
j Jl_xz
I'\)1 —x" sin ' x+1 Jl-x’sin ' x 1
Let /= |e dx E= ¢ dx
“ [ L Ji-¥ - “e Ji=x -'-\/l—x2
= I:je*'ﬁn"'x+ J_“dr where f(x)=sin"x, f'(x)= I -
1=¥ 1=&°

=3 !=je"[f(x)+f (r)]dx = I=e"f(x)+c .. I=e"sin" x+e
. 1+xlogx
Ie [__—x }dx
_ .+ 1+xlogx 1 xlogx
Let I_Ie [—x } = I= I [ )

= I=e ( +logx]dx where f(x)=logx, f'(x)~

-
x

= {:je"[f(x)+f‘(x)]dx = I=€"f(x)+c .. I'=¢"logx+c

Je {(1 +xx)2 }dr

—— I {x+1)} =y ‘[ {(:;12 }dx 3I:"‘(fc{ﬁ_(x-ltl)l

1

| 1 | 1
=>I=|e {_l_(xﬂ] }dx where f(x)—_ f'(®)=-
B

(x+1)

:J=Ie f'(x)+f(x:[dx = I =e"fif{x)+e Y I YL TP

x+1

X

x+1

2

}d,

(x+1)- +1
<] # {(m) }dx FP=] {(m)-’ }dx =5 e {(m) (x+1)

+c

}dx



73.

Sol.

74.

Sol.

75.

Sol.

76.

Sol.

=|e* : 2 where f(x)= 1,,'x=~ 21
F=} {(x+1) (x+1) }dx here 7 (x) (x+1) /() (x+1)
=> I:Ie"[f(x)+f (x)]d\’ = I=e"f(z)+ec ]:ex.(xil): +c

AW
Ie {(l—x)z}dr
Let [ = e”{ z_x,}dr =5 [P e”{(l_x)tl}dr = I= e*{(l"x),+ : ,}dx
(1-x) (1-x) (1-x)" (1-x)

= I= ex{l‘lx+(]_lx):}dx, where f(x).—.

1 )=
(1-x) (1-x)°
=5 !=Iex[f(x)+f'(x)]dx = B=&f(x)+c - J’:se".l1

ol X3 X1~ ] XL 2
Lot I {(H)} 3.1 {(r : } 5. 7=s {(x_l)s (x_l)s}dx

=|e* I,— 2 where f(x)= 2.
- {(x—n- (- }dx e 10~ O

= !:je"[_f(x)+f'(x):|dx = P=’ f(x)re = I=2 :

; —+c
(x=1)
Ie3_\,[3x—“lJ‘&
Ox-
dt dr

Let 7 ={¢ [3"‘ 1]0& Putdx=t = de=T = 3=2
x

1=[e [ )9’1 1_-j [w—ﬁde wheref(r)—— f(;)—__
= 1=[e'[ f{O)+ f'(1)]ae

1, | | 1€
= I==€' f(t)+t¢ = F=2e=+c 3 F=——+c
3 L R 3 3x
3x
s I=5—4c
9x

. x+1
Ie {(r+2)2 }dx

< | 26l M. ] EHE B 1
Let!zje {(x+2)2}dﬂr :>I—Ie {(x-'_z):}dx :>I—_|'e {(“_2)3 (x+2)z}dx
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Sol.

78.

Sol.

79.

Sol.

= !=Ie"{ : : }aﬁr where f(x)——f( )=— 1

x+2 (x+2) (x +2)3

+C

= I:Ie"[f(x)+f'(x)]dx sy I=@fx)re o I=d"

x+2

I Xxée ,dx
(1+2x)
—dx, Put 2x =t :2:£ :;,dx:ﬂ

(1+2x) dx 2

Lt dr 1
- I:Ie'z(lﬁ)z‘? ol J {(Hl)}

1+1) Mg ]
3 {(m) }d' e {(m) (;+1)3}d'

}dt where f(x)_— f(x)=-

Let / :J.e:‘.

1
:_I {(HI (t+1) (1+1)

== I [f(x)+f(x:[dx =% = ef(x)+c :>f——e L.,.

o e
t+1 4(2x+1)+c
f 31[2.\'-1]
e 2
4x°
dt di
2

Let fz_fe:"(z:_,l\lah‘, Put 2x=¢ :2:; =% =
X

I=lje’[l—_,]-]df - 1=lje’£é—%)d:
2 : o 2 &=

L _1 ek PO
= I-zje (! ’ZJdt,where f(x) t’f (x)

2x

= J= Ie [f(x)+f(x)]air = I =& f(x)+¢ :I—% '.; re = J=—

2%

&
4x

;er[logx%]dx
tefe(m o = e et 22
o gl e
= 1= | fi(x) 1) () Jate— [ £, () () o
where £,(x)=logx. £/ (¥)=1. £(9)=1. A ()=-

|' 1:

+C




= I=¢f(x)-¢fi(x)+c = !:e‘.logx—e‘.l+c I:e‘(logx—lJH:
X X

80. j’l"de

(l+logx):
Sol. Let /= J.loidx Put logx=t . x=¢ :>l=£ D> dc=xdt = dx=e'dt
(1+logx)" x dx
I=fe¢—oar = r=[e{SUar o 1=fed P a
(1+1) (r+l) (r+1) (r+1)
= I= j o 3 ldt I L ey L. S
1+1 (,-+1) r+1 logx +1

81. I{sin (log x)+cos(log x)]
Sol. Let /= j{sin(logr)+cos(log x)}a&r

Put logx=¢ = x=¢' :l:% =3 de=xdl = W= i
X

!=Ie‘(sin!+cosr)dt,where f(x)=sinz, f'(x)=cosr
= 1=je"[f(x)+f’{x)]dx = I=¢" f(x)+c = I=é'sint+c¢ .. I=xsin(logx)+c

1 1
82' I{l"g"  (logx)’ }a&

1
log X log x)

Sol. Let /=

}dx Puttlegx=1 = x=¢'

i :—dxzd.f = dce=xdl = dc=¢"di
dx X

!:jG—%]e‘ 2\ ihides f(r)%» g

= | =

1
I=|e j dx I'=g". I=¢'- I F
= je [_f(x)-f-f (x)] = I=€ f(x)+c > I=e +e logx+c
83. I log(logx)+;, dx
(logx)”
1
Sol. Let /= |4log(logx)+ — v
I{ e (logr)“}
" 1 dt ,
Put logx=17 .. x=e¢ —=— Dde=xdt =dc=¢dt
x dx

1=[e [Iongde = I=[e [(logale {-}+{Hdr

1 1 1
= I=|é'|logt+-|dt—|e'|-———|dt,
fe (gt ar-Je (37



84.

Sol.

85.

Sol.

= !=Ie’[f,(t)+f1'(t)}dr—_l'e‘[_);(r)+j’2'(t)]df = [=¢f(1)-¢'f,(0)+c
where f,(7)=logt, f; (f):% : ~ f:'(r):“—g

= 1=e“logr—we"l+c =h I:e‘[logt—l]-t-c * = x[log logx)~ J
1 1 log x

j,sin ( ) cos‘(x/;)
sin( )+cosl(\/;)
sin (\/;)-—cosl(\f;]
sin” (J?)«Lcos'l( )
& o ) 2 () i )
= =-Hsm ( )—[-—sm (J-)]}dx = 1:;2;_[{2sin g—}a&

= 1:%_[{2sin*(\/;)-%}dx N 1=%jsin'(\l;)dx—jdx - I=%I,—x (1)

dx

Let I = I [.. sin ‘x+cos"'x:§]

5

1= J'sm'( )dx PutJr=r = —aﬂ = dc=2Jxdt = dc=2tdl

2Jx

=¥ :Isin"(r).zr d =1 :2_[1 sin”' (1) dt

dlsin! 2 2
= 11=2sin-'r_[:d:—j[ (sin ‘)]'rdz] d = 1,:2lsin-':_12~-j 11*:1 _%df]

1 f)—l

>@= { sin” :+-j J_dr] I 2[25111 4 — IJ: d:]

= I,=2 —sm Y — .[ —%I%df}
="

= 1 =2 t—sin ‘r+l_[\/l—t: d!—lsin 'x-|+(°
| 2 2 2 5

r 1 1
= L=2 Esm !+Z 1= +—sin"' 1 —=sin~ I:!-H.'

=4 & =3 %sm H-Z —%sm r]+c =5 Il:|:xsin"(~/_) J_JI x——sm 'J_j|+c

SHES

Put the value of /, in equations (1), .. /= [xsm (J_) J_J x~~sm ‘J_]

| 55 55 5 gy

Let =[5 5% 5%dx, Put1=5" = logr=5"logs = L =5 10u5 loa 5
1



= dr=1.5(log5) dx = di=5" 5 (log5) dx = A _ 5% s
(logs)
di - ; 5 57

l:IS’. —= - +c= - —+c
(log5)” (log5)™ log5 (log5) (log5)

86. Ieh L+sin2x dx
1+ cos2x

Sol. Let /= eEI(Mde
1+ cos2x

Put 1 =2x :>£=a!x, Ie,[nsmr ﬂzlje’( 1 " sint -
2 2 1+

14 cosr /) 2 cosf l+cost
Zsini cosi
:lje’ ; 5 2 2 |di =1Ie’ lseczivtanL dt
2 5 2 1 ! 2 2 2 2

cos’ = 2cos” —
2 2

Here f(t):tan% jfr(f)zésec:%

je'[”smfjg :%je’ {f(1)+f'(1)}dr =%e'.f(f)+c :%e:“.tan%+c

1+cost

:lez’tan — |+¢ :l-t=.’3‘1r tan x +¢
2 2

87, jeh[ 1-sin Zx}l’r
1—cos2x

Sol. Let [ :Ie:" (1—_%}&
1—cos2x

Again Let 2x =1
4 ; d d
Diffi on the both side w.r. to x, we get —(2x)=—(1)
dx dx
_a
dx
_d

2

dx

4 1 _ 2sin(7/2)cos(1/2)
29 | 2sin’(1/2) 2sin’(1/2)




Ty 1 cos(1/2)
"Eje {ZSin:(HZ)_ sin(1/2) }”
I =%j‘e’ (écosec: (1/2)—cot(t/ 2)}!1
I= —-;- Ie’ |:cot (¢/ 2)+[—%cosec3 (r/ 2))}”

Let I (t)=cot(1/2)

Diffination on the both side w.r. to t we get
% F(1)] =%[cot(n‘2]]
F'(t)=—cosec(1/ 2)x%

F'()= —%cosec2 (1/2)

Using Ie' [F()+F'(t) e =e'F (1) +c

|
[=—F(t)+c
LE()+e
!:—%e’cot(n’z)-l-c
. [Zx]
I =——e"cot| — |+c
2 z

1 2x
I = —Ee cotx+c



