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

EXERCISE 13A (Pg.No.: 621)
Evaluate the following integrals:

Very-short Answers Questions
L [(2x+9) a

Sol. Let I=I(2x+9)5dr, Put 2x+9=¢ = 2dx=dt = c&:%

s ; ; 2x+9)’
1:I,v_ﬂ :;1:1],-‘ A = 7=1l .. _-_,r:( x+9) -
Z 2 2°6 12

2. [(7-3x) @

Sol. Let 1= [(7-3x) dr, Put 7-3x=1 ::-dr:—%

ol ) .,y lpp =12 O 728 (53,9
1__[:.( 3] % I= 3]: di = I=—2ote v L= (1-3x) +e

3. J‘Jsx—Sdr

1 dt dt
Sol. Let /= |(3x—3)2dx, Put 3x—5=1 =>3=— =dr=—
0 I(x ] ut 3x 7 3

Nz

1=_[.f”ﬂ = 1=lj:'3dr — IEN
3 3

N_tc o [:E(3x—5)5:2+c
e 9

Jax+3
1 - dt dt
Sol. Let /=[———=dx = I=[(4x+3)2 dr,Put4x+3=1 =>4=— Sdvr=—
(4x+3) ~ dx 4

= =1 2 1
=[S 1=%I13d{ S Fot et = I=%(4x+3)5+r: !=%J4x+3+c

)

1 dt

Sol. Let [ = mdx =5 Izj(3~4x)_%cfx. Put 3—4x=¢ :>dx:—? 60 c,;\\'o
) ar-Litae &=L o
lmjt (_4] ! 4[: d . 1=-—3-4 K‘b QQ



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

mm Wondershare
PDFelement

Remove Watermark g

https://millionstar.godaddysites.com/

. Let 1:_[;__,& =N 1:]’(2x—3)""2dx, TV e SN
(26-3) de 2

l -2/ l
ITe=r%dt = Ils——%c & I== +c
2-‘ P J2x+3
[
Sol. Let I:Ie‘“"”a!r, Put 2x—1=7 = 2=ﬁ :>cir=£
dx 2

Izje‘.% =" 1=%j(e’)+c & F =%‘ez"' +c

8. Ie“_s’] dx

Sol. Letl:_[e““"’dx,Putl—sx=r =>~3=£ :>dx=—£

&

1:[@.[—%) B ]:—%Ie'df = I:—%e'-i-c B=-

9, j 33 gy

Sol. Let I=I33’3"dx,Put2—3x=f :>—3=% :>ctr=—%

dt 1 1 1
I=13=—| =I=—|3dt = I=—=|3dt~. = I=——23"/log3
| [ 3] 3'[" 3-[ g B
132—31
__Elog3
10. Isianu‘fx

-+

Sol. Let I=Isin3x dx,Put 3x=1t = 3=£ :>cbr=£
dx 3
3
J’z‘jsin!’ﬂ = Izljsint @y = Iz—lcost+r: 1=—M+c
3 3 3 3
Short-Answers Questions
11. Icos(5+6x)dx
dt dt
Sol. Let /= [cos(5+6x)dx, Put5+6x=1 = 6= >di="
dt | sin(5+6x)

Izjcost.— = Izlj.cosrdf = I=lsin!+c ~ B
6 6 6

12. Isinx-JI+cost dx
Sol. Let I=IsinxJI+c052x dx = 1=Isinx 2cos” x dx K@ Q&@

e <

. . dt fb
1=+2 .dx , Put =1 =— de=dt
= f_[smxcosx sin x = COSX = = CcosX 6\ %_

:>I=J-2-I!‘dt :!zﬁ.%ﬂ; ._']:si\r};x*_c N Q &Q
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13.

Sol.

14.

Sol.

15.

Sol.

16.

Sol.

17.

Sol.

18.

Sol.

15

Sol.

Wondershare

Remove Watermark PDFelement

https://millionstar.godaddysites.com/

Icosec3 (2x+5) dx
5 dt dt
Let I = [cosec® (2x+5) dx, Put 2x+5=1 =2=— dr="—
dx 2
2 2 2x+5
Izjcosec‘ (Jr)ﬂ =5 !:ljcosec:' tdt = I:l(—cotr)+c ]:__COt( X+ )+c
2 2 Z 2

_fsinx cosx dx

Let I=jsinxAcosxdx,Put sinx=1 :msx:% = cos x dx=dt

o

1=[1.dr :>I=£2—+c * j 2R Xag

Isin3 X cosx dx

" s dt
Let I=Ism3x cosxdx, Put sinx=1¢ :cosng = cos dx=di

44

1=[¢.dt = I tc i I=
4
_f\lcosx.sinxdx

. @ dit :
Let Irchosx.smx dx, Put cosx=1 = —smx=z = sinxdx=—dlt

sin® x

{2

f:jﬁ(—dr) = 1:—[:"’3 dt = ral

+e N 1=—g(cosx)3':2+c
3/2 3
sin ' x
dx
sin ' x ;3 1 dr 1
Let [ = dx, Putsin'x=t = = = de=dlt
I\h 2 1-x* dx 1%
2 sin”' x)’
Meft.dt = =L G 1=( ) te
2 2
sin(2tan ' x
fenlaens)
1+x
sin 2tan x) 1 dt 1 dt
Let [ = j—dx Put 2tan 'x=1 = 2. L b Zr
+x° 1+x° aﬁc 1+x° 2

!:jsin(!).% =" !:%Isint d = 1=—%cos(f)+c I:—%cos(Ztan' x)+c O
cos(log x) 2 0 ’\
s - d QG SO
cos(logx 1 't 1
LetI=Ide Putlogx=1 =—=2 = —dv=d (&@ Q
!=Icos(r)dt = I=sin(f)+c .. I=sin(logx)+c %\ %-
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Sol.

21.

Sol.

22,

Sol.

23.

Sol.

24,

Sol.

25.

Sol.

26.

Sol.
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j-cosecz (logx) =

x
Let I:jL(logx)dr, Y R B
x x dx x
!=Icosec3(1)dr = I=—cot(t)+c .. I=—cot(logx)+c
et
xlogx
Legd= I dx, Put logx =1 :,l:ﬂ :ldxzdt
xlogx x dx X
!:j;dt = I=log(t)+¢ .. I=log(logx)+c
I(r+1)(x+logx): -
x
1) (=1
Lt F= j(“' (x+ ogx) dx,Put x+logx=1 él+l:£t- =% [f-—‘i-'—l}ﬁ'dr
X dx X
3
1=Ir°.dt ==Ly 1=—(x+logx) +c
3 3
J-(logx)zdr
X
Let]zj(lo‘;x)a{r,Put logx =1 l=ﬂ :>ldx=dr
x x dx x
3 a
:j;r2 dt = Il I--————(Ing) +
3 3
o)
| dx
Jx
COS( ) s/_ 1 dl
= 5 dx , Put P =>—= J_ = J_ctr 2dt
Izjcos(t).Zdr = I:ZIcosl.dr = [ =2sint+c .. 1:25in(J;)+c
je“""seczxdr
I:je‘“‘.sec"'xtﬁ',Put tan x =1 :>sec”x=£ = sec’ x.dx=dl
d <

I:Ie’.df = I=te 7 =" +¢ 60 %O
Iems:’sian dx 6® O
Let [ = _fe *sin2xdx, Put cos’x=1 = 2cosx(— sinx)=% = sin2x dx=— (& Q

!=Ie‘(—df) :>I=—Ie’d! = [=—€+c .. I=—e"*+c % Q

©
NS
\{‘x
&

N
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Sol.

29.

Sol.

30.

Sol.

31.

Sol.

32.

Sol.
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jsin(ax+b)cos(ar+b)dx

. Let I = [sin(ax+b)cos(ax+b)dx

Put Sin(m+b)={ :}cos(m+b)_a=% — GOS({ZX'*‘b)dI:ﬂ
a
I= j:— :>[=_J';d, Syt E e o [:sm'(ax+b)
a 2 2a
Icos' xdx

Let Izjcossx dx = Izjcoszx cosxde = 1'=j(l—sir|3 x)cosxafr

g dt
Put sinx=1¢ :msx:a = cosxdx =di

5 .3

Il= (l—fz)dl :Izt—r—+c I:sinx—sm +c
3 3
1
5
1
Let IZILZB *dx , Put —l:t = ],:ﬂ :i,dx:d:
X x x°  dx x”
1
1=je'.dt = 1=€I+C s l=e*+e
_fi,cos(ljdx
x° X
F
: l)dr,Putl=r :}—L_‘zﬂ :>L..d&7=—d1
X X Yy 2 X

I=[cos(1)(~dt) = I=—[costdt = I=-sini+c .'.I=—sin[lJ+c
X

le *x‘ﬁ
e +e
— ex
Let [ = je i = 1= j lxdx :>[—I(ex)3+l
e
Put e* =¢ :>e‘=ﬂ = e'dx=dt
dx
dt B oy
&1 b = I=man ()¥c . I:tan’(e)+c

2x

= O L

o L. @2 &
dx 2

e3’—2|+c %’\'® %‘

d! g d
]:ET :>I——log| |+C w5 ]—2
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33,

Sol.

34.

Sol.

35.

Sol.

36.

Sol.

37.

Sol.

38.

Sol.
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Icotxlog(sin x)dx

dt
.Cosx=— = cotx dx=dt
sinx dx

Let / :Icotx log(sinx)dx, Put log(sinx)=¢ =

I=fra = 1=bae opLoEn)

2
I cot x
log(sinx)
Let / =_f cot-x dx , Put log(sinx)=1 = ;.cosx=£ => cot dx =dlt
log (sin x) sinx dx
1 =I%.dr = I=log(t)+x .. I=log|log(sinx)|+c
I2xsin (x: +1)dx

Let I :J'?_xsin(x: +l)dx, Put X’ +1=7 = 2J|r:ﬂ = 2xdx=dt
dx
I=jsin(!).dt = e —costie .. 1=—cos(x3+l)+c
Isecx. log (secx+tan x)dx

Let /[ = Isecx.log(secxﬂan x)dx

Put log(secx+tanx)=! =1 (secxta.nersec: x) =%

secx +tanx

secx.tan+sec’ x  dif secx(secx+tanx) df
=— ( )=— = secx dx =di

secx+tanx dx (secx +tan x) dx
"']:j’ P I=§+c [={10g(secx2+tanx)}' e
tan +Jx sec? Jx
=
Let /= tan(‘/;};fcz (‘[;)dx
-

Put tan(\/;)zr :secz(\/;).—é%=% = Seci[(;\[;)dxzzm

2

I:II.Zdl :>1=2.£2—+c :I:mnz(s/;)-t-c Iztanz(\/;)+c @

xtan ' (x° 0 ’()
". l+Jr(“1 )abc @6 c’)\\

xtan"(xz)

Let I:I dx, Put tan"(xc):t =5

2 2 ~lify? 12
]:I:_ﬂ = 1=L’—+c s Pt _ig I=M+ OQ é
2 a2 4 4 .\& @

1+x"
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39.

Sol.

40.

Sol.

41.

Sol.

42.

Sol.

43.

Sol.

44.

Sol.
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c i fo2
Let Izjm%g)dr, Put sin"(xz):r = l-l—x" 2x=% = lifdx:%

1=j’:ﬁ :>1=lj:dx sy ful gp = 7=
2 2 2

+e

f——a

J1-x’sin'x

LetI:_f;dr,Putsin"x=t T S S S
Ji-x*sin'x Jl-x? dx J1-x

]:I}dt = I=log|t|+e = I=log|sin"x|+c

I,f2+logxdr

X

Let I:IMW‘#,M 2+logx=t1 :>l—% :>—1—dx=dt
p o X X

!3'2

2 343
I=|Ntdt = [= +¢ . I=—(2+logx) " +c
[N 3/2 A +loen)
Iseczx '
l+tanx
Let I:I SC X i, Put 1+ tan¥=1 :>sec3’3|r-~--£ = sec’ xdx =dli
l+tan x dx
!=j~‘§l— = I=log|t|+¢ . I=log|l+tanx|+c
J- sinx
I+cosx
Let I:j = dx ,Put 1+cosx=1 :>—sinx:ﬂ = sin xdx = —dl
l+cosx dx
dit
!:—J'—;— = I=-log|t|+c .. I=-log|l+cosx|+c
I[l+ta.nxjdx
1—tanx
1+Sil‘l).’_
Leu:j‘l“a""dx Sp=[—o0sk g gy P [SEXECRY 4
T _sinx cosxy—sinx
cos X

. . dt .
Put cosx—sinx=1¢ :—s;nx—cosxza :>(smx+cosx)a!r:—dt

dt

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

46.

Sol.

47.

Sol.

48.

Sol.

49.

Sol.
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1+tanx 3 1-sinx
—_— (11 I—,a&'
X+cos X

@) I 1+tanx 5

x+log(secx)

Put x+log(secx)=1 = 1+

.secx.tanx:% = (I+tanx)dx=dt

secx
I:jldt = I=log|t|+c .. I:log|x+log(secx)|+c
4
(ii) Izjﬂdx, Put x+cos’x=1 = l+2005x(—sinx)=£ = (1-sin2x)dx=dr
x+cos x dx
I*I% = I=log|t|+c .. I:loglx+coszx|+c
LY
a +b7sin” x
in2 B o B Fine dt . dt
Let[=j%dx,]’ut a +bsin"x=f = b 2sinxcosx=— = sin 2x dx=—
a +b sin"x dx 2
log| a® + b* sin®
lzlﬂjﬂ = I:L,Iog|r|+c 2 o . l‘|+c
) b- b
I sin 2x
a’ cos’ x+b>sin’ x
Let:'zj' i qsm2x? ___ &
a cos  x+b sin” x

5w 2 y " o dt
Put @’ cos’ x+b*sin“x=t = a'2cosx(—smx)+b'25mxc—osx=E

= —a sin2x+b’ sin2x=£ = sin2x(b3—a3)=éf— = sin2xdx = qdj .
dx dx —a
1 dt 1 i & % B
I=|-—— .. I=——log|a cos x+b sin” x|+c¢
1 b -a b -a? gl x|

[2cosx—351nx]
(oo BiE )
3cosx+2sinx
2cosx—35!r1x e
3cosx+2sinx

Let I:(

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

l:j? :>I=loglt|+c .'.1=logl3cosx+2sinx'|+c 60 .\O

4x
I2x3+3dx @ (b
Let /= A% & PurdedsS=t X 4x dx = dt Kg Q&
et—2x2+3,ux+—::>x—dr:>x— ’@%‘

l:j? = I=log|t|+c .. I=log|2¢ +3|+c Q% &Q
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50. Ix—Hdr
X +2x-3
Sol. Let /= [—1
X2x—3
5 dt dt
Put x* +2x-3=t = (2x+2)=z = 2(x+1)dx=dt = (x+1)dx=7
1:% % =3 1:%10g|r|+c 1z%log|x3+2x—3|+c
51. Iflx——S
2x° -5x+1
Sol. Let /= _[f”—‘sdr, Put 263~ SEHIE! = dx—S=il = (4x—5)dx =dt
2x" —5x+1 dx
]=I;d1 = I=log|t|+¢ H.I=log 2x2~5x+1|+c
52, J- 39x'—f‘rx-t—5
3x’ —2x" +5x+1
Sol. Let /= | xS
3x" —2x" +5x+1
Put 3x° 234 5x+1=t = (9x:—4x+5)=% = (9% —4x+5)dc=di
!=I%dt = I=log|t]|+c .. I=log|3x’—2x2+5x+1|+c
SEC X Cosec X
5. |————
Ilog(tanx)
Sol. Let I=Imdr,Put log(tanx)=r = sec3x=ﬂ = secxcosec xdx = dt
log (tan x) tan x dx
I=j}di = I=log|t|+ec = I=log|log(tanx)|+c
4. Iﬂ‘gx
(x+sinx)'
Sol. Let Iz_[ I+cosxjtfx,Put AT LG = (1+cosx)dx =dt
(x+sinx) dx
A W S
1 o 2(x+sinx) @
ss. IL"qu O ’\O
(1+cosx)” @ c’}.
sinx s dt : (b
Sol. Let Iz_"—,dr,PutHcosx:r = —sinx=— = sinxdx=—dlt 6 &
(1+cosx) dx (& Q
4 XS
i —% =% 1=—Ir'3dr s F=l 38 == 1 +c % %.

-1 1+cosx OQ &Q
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56.

Sol.

7.

Sol.

58.

Sol.

59.

Sol.

60.

Sol.
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I 2x+3 e
Jx:+3x—2
Let I:Iidx,l’m ¥ +3x-2=t > (2x+3):ﬂ = (2x+3)dx=dt
VP +3x-2 dx
1/2
]:I% :,-,;'::f—2+c s I=20x"+3x-2+¢
2x-1
—_—dx
'.-\jxjvx 1
2x-1
Let / = Put x¥’—x—1=¢t = (2x-1)=— = (2x—-1)dx=d!
fﬁ“’ ety =i
F= j =—+c o I=2Fr-x-1+c
112
j dx
x+a++Jx+b
1 1 -Jx+a—w}x+
Let I =|————dx = [=
"-Jx+a+\/x+b ij+a+Jx+b Jxda=Jx+b
= ]:I Jx+cr—\/x+b & == Fs J-w)x+a Jx+b O I:j-\/x:a—\/x-fb-bdx
x+a—x—

(Jx+a)- —(-Jx-!-b)i (x+a) (x+8)

3/2 3/2

3(a b)l:(x+“) -( )3’2]

dx
IJ]—-3x-J§—3x
| 1 J1=-3x+J5- 3x
Let f:j
J1-3x

dx = 1=
—J5-3x J'Jl—Bx—JS—S:c J1-3x +/5— 3r
":j -Jl—3x+-JS-—3x g ]:I-Jl—3x+s}5~3xdx

(Vis3x) ~(v5-3x) 1-3x—5+3x

1/2 12 —3x 312 537 32
= 1=—%[_[(1—3x) dx + [(5-3x) dx] = ]=_%{(;xz(-)3)+(3/2(_)3)]

=% [(1 3x) " (5-30) e f:%[(1-3x)3’3+(s-3x)33]+c 60 (’}'\0

+x

~dx,Put X’ =1 :>3x‘_£ = x2dx= &
2 =ratcS

:_I] = = I=%tan'1(1)+c !=%tan"(f)+c ‘\’\\O @(b
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6l.

Sol.

Sol.

63.

Sol.

64.

Sol.

65.

Sol.

66.

Sol.
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[

1+x

Let / = _[ d% = =} x % Pt i =t >4 -2 S Pa-2
1+x° 1+(x4)' dx 4

1
:— F = I:—tan 1(!)+C f:ztan l(J(")+c

[

1+x

Let [=[——dc = I=] R DO . RS
1+x° 1+(x) de 2

1 i 1 i3
= jl+! = 1=Etan '(r)+c I:Etan '(xz)+c

x
dx
'..Jl+x3
x X
Let I—Jﬁdc . I—Iﬁdr
Put 7 =g = ¥’ =1-1 :>3x3=£ :xldxzﬂ
dx 3
e AT IR :>1:E];~|:Ir""3dr—‘[f_;dr]
%L{W;f_z}r - ;=§[(”’; 7 '(1+x3)“}c =20y Z(1ee) e
5
J‘-Jl-w»xd&r
Let 1=IJ%dx,Putl+x=t = y=t-1 >dr=dt
_[ Lint PR de: Ij;dr :I:%—%H .-.1:%(1+x)3"3-2(1+x)”+c
1
dx
Ix xt=]
1 X
Let /= [——=dr =51=f——F =k
e = e 5 @
. oo A A8
tx =t >2x=— = 2xdx=dt = xdx=— @ O
dx 2 ®
1 dt 1 5 . 1 475 6 &
= !:—j = I=—sec'()+c . I=—=sec’(x’)+c K Q
279 (P -1 2 2 \(b %_
I=Ix\/xfldx Q% Q
Let Izj'xdxul de, Put x—1=t = x=t+1 = dx=dlt * O @ﬁ
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67.

Sol.

68.

Sol.

69.

Sol.

70.

Sol.

71.

Sol.

72.

Sol.
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312

: .
I=[(+O)Ntdt = 1=[trdr+[odat = 1=[r"di+ |1 =it

. 1:%(3:_1)“%@-1)““

[(1- )i as

Let I =[(1-x)Vi+x dc Put l+x=t = x=t-1 = dc=dt

I=[{i-(t-DWiat = 1=[(—1+)Nide = 1=[(2-1)Vi ar

y . 2!3;2 15-2
= . 1/2 3/2 el
:>1_2_|'J?dr—_|'r~/.7dr :>!_2j'r dr—_[r dt :I_m—mw
L 1=204x) 72040 ke
Ix x> —1dx

Let I:Ix x* g Put X* 1= = 2x=£ — Jr(.ilr:ﬂ
dx 2

I:j\/;'% = IZ%J‘I":: o = 1:%',3-'2 p—_— I:%(xg_l)srz_‘_c

3/2
Ix\f3x—2dx
Let;:j'xJ3x—2 de Put3x-2=t .. x:% :3:%

1+2 dt 1163 7 1| &= 277
= || — Wt.— =—| | #3 1'% dt =] —t—
I j( - ]‘/':'3 =y 9[]’ di+2 d] = 9[5/2+312]+c

= [:%[%(31’—2)5-'3 _,_;(3:{_2)312]4.0 3 I :_42;(3x_2)51‘2 —|—%—(3x_2)3 5 -~

J- dx
xcos® (1+logx)

LetI=j-xcosz(ll+logx)dx,Put1+logx=r :%:% :%dxzdt
’:j#-(:)"” = I=[sec’(f)dt = I=tan()+c .. I=tan(1%logx)+c

[ sin ()

Let I = [ sin(x*)dx, Put x* =2 :>3x3=% :>x3dr=% S O@
1=jsin(r).-°§ :>I=%J'sintdt :>!=—;—(-cos!)+c f=_°°Z(x3)+c @6 C}'\

[(ax+4)Vx +4x+3 ax (&6 Q
Let I=I(2x+4)~.}x:+4x+3 dx,Put x’ +4x+3=1 :>(2r+4)=% :(2](@_6%-

!=IJth :>I=~;E+c 1=-§—(x2+4x+3)"3+c \\\O (&
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74.

Sol.

75.

Sol.
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I sinx e
sinx—cosx
cLet/=[—"—dx = Izljﬂdr
sinx—cosx 27sinx—cosx
lj(sinx+cosx)+(sinx—cosx)dr - __jsmx+cosx _Ismx cosX
(sinx—cosx) sinx—cosx sin x —cos x
. . dt .
Put sinx—cosx =1 :>cosx+smx=a = (cosx+sin x)dx = dr
=—I—+—Idfx =5 l=llog sinx~cos,x|+l..r+c 1=£+llog sinx—cosx |+¢
2 2 2 2
e
1-tanx
Let /= & = r=—24 :I:ILSX_ :—J‘ Reos¥
1—tan x e COS X —SInx cosx— smx
cosx
o !_lj(COSI-I—Sinx)-&-(COSX—Sinx)dr - ljcosx+sinx _J-cosx smxdr
2 COS X —Sin x 2+ cosx—sinx cosx—sinx
Put cosx—sinx=7 = sinx—cosxz% = (sinx +cosx)dr = —dt
1edr 1 1 1 1 5
I=—— —+~_{a§r > I=——log|t|#¥=x+c = I=——~Iog|cosx—smx|+£+c
&2t 2 2 2 2 2
e =£—llog|cosx—sinx|+c and !=£—llog|sinx—cosx|+c
2z 2 > 2
o™
1-cotx
Let I'= ]' dx e Y
—cot x < sinx—cosx
sinx
sinx+cosx)+(sinx—cosx
- =_jﬂdx ) f 53) + ) i
sinx—cos x 2 (sinx—cosx)
P ]:_ISIDX+COSX _Ismx osX
sinx—cosx sinx— cosx
Put sinx—cosx =1 :>oosx+sinx=—§— = (cos x +sinx)dx = d
g=i £+—Id =1 I—llog sin x— cosx|+ X+c o I=—+—log|51nx cosx |+¢ @
271 '

—dlx
(sinx+cosx)”

I cos 2x 60 ’\\0

Le”:jo,dx oy [ £ >
(sinx+cosx)’ (sinx+cosx)” %’\ %_
(cosx— smx)(cosx+sinr) cosX—sinx

= d=

=l g™ (O

cosx+smx) cosX +sin x) .
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= : dt :
Put cosx+sinx=f¢ :>—smx+cosx=a :b(chx—smx)cﬁc:dt

I= j— = I =log|t|+c .. I=log|cosx+sinx|+c

Icosx sin x
(l+sin 2x)

cosx—sinx cosxY—sinx

. = PR, ,
1+sin2x (cosx+sinx)

; y di ’
Put cosx+sinx =1 :.>—smx+cosx=3 = (cosx—sinx)dx=dt

1

_"H =% I—-+c & I== —tC
cosx+sinx
J-(x+1)(x+logx) 2
x
1 |
Let I—I(x+ | ngx) dx, Put x+logx =1 $l+l:_di = x—”dx dt
x x dx ; -
3 3
I=[f.dt = I=Zxc - jlxtlond]
3 3

Ix sini(xz)cos(xl)dr

Let / :Jlxsin3 (x*)cos(x*)dx , Put sin(x*) =1 = cos(x) 2x :% —%" cos(xﬂdx:%

1=Ir3.£ - 1=lfr” amag L) ¢ el (r)+c
2 272

8
j sec’ x
sec” x 2 di 5
Let I=I —dbx, Put tanx=7 —sec’x=— = sec xdx=dl
V1—tan® x dx

Isz;fT = J=sin 3(l)+.c I=sin"(tanx)+c
Ie”‘ cosec” (Ze"‘ +5)dﬁr
Let [ = J.e“ cosec” (Ze" +5)dx, Put 2¢ *+5=¢t = 2e"(—1)=% =S¢ o=
b o :lcot(Ze"' +5)+c @
2

| %
I2x sec’ (x2 +3) tan(x2 - 3)dx (& Q
Let ] = I2xsecz (x2 +3)sec(x: +3)tan(x2 +3)dx %\ Q%-

5 dt . Q &
Putsec(x“’+3) f :>sec(x +3)tan(x +3) s — =% 2xsecx(x &9(:«'2 =dt
& NN~

]=Icosec3(f).i; = !=—%Icosec2(!)a? = I=~%—(—cotr)+c 60 . O
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3 sec’ (x* +3
I=[fa = 1=Z+c - 1=¥+c
3 3
I sin 2x i
(a+bcosx)
Lt Iz_f sin2x _ e ]=J- 23mxcosx1
(a+bcosx) (a+bcosx)
Put a+bcosx=1t = cosxz;a = sinxdr:ﬁ '.'—b*s.inx:ﬂ
b = dx
a |1 1 2 f a
[=2|—— —— — —d.f | =——| | —=dit— | —=dt
[y = Tl = 1= - [Ral
2 2 |
= ]:_ = 'Ith—aL—zdI] =5 I=_—b§|:log|t|—a[—;)+c]
2 [ 2
= I =—|log|la+bcosx|+ ]+c 3 1=——,[Iog|a+bcosx|+—]+c
5N a+bcosx b a+bcosx
I
3—-5x
Let F= - —ﬂ :>aﬁ-=£
dx -5
1 dt el , 1
= ?_—5 = I:—EI; dt = Iu—glog|3—5x|+c
IJl+xdx
Lctf:j'Jnxdx,Put l+x=1 =dv=dl

I1=|iar = 1=%+c 1:%(1”)3" +e
Ixze"‘ t:.os(e"J )dx

LetJl'z.[Jrze"}t:(m(e”‘))dx,Pute"}:if = e").3x3:% = ¥ xdx—d;

i s gt 1 relal
!—jcos(i).? :>I—3J'cos(t)dt :>1—3sm(r)+c & I—3sm(e )+c

mian ' x

B
1+x°
Let I:jemmhlxdx Vi A=t = D 3 i <
g i dx 1+x° m 60 ;\\'()
1= Ie — = 1=;e e X !=-;:e"'““_"+c @ O

(x+1)e* &6
jcos: (xe”) i %’\'® %_Q

Let [ = Iia&',Put =1 = xe‘-t-e‘.l:% :>e"(r+l)=ﬂ &4& =dt

Cos” (xe )


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

89.

Sol.

90.

Sol.

91.

Sol.

92.

Sol.

93.

Sol.

94.

Sol.

mm Wondershare
PDFelement

Remove Watermark g

https://millionstar.godaddysites.com/

1: COSE(!) = Iz_[sec:(")d’ = f=tan(t)+c o I:tan(xex)_‘_c
e";cos(e"’;)dr
-
Jx ( J;) .
e"" cosle i
Y . . V5 _ gl :ﬂ o
Let Iw_f 7 de,Put e =t e W e =, J;dx i

!:jcos(r)Zdt =5 I=2J'cos(f)dr = I=2sin(t)+¢ .. I:ZSin(e‘E)Jrc
I\/er—l dx
dt

LetI:_[\/e’—IdX,Pute‘—I:r: —Swe®= 1 +1 :>e‘=2!; ::»dr:z—:dr = = a
e

=

dt
1

;:NF. - B 1:_[%«#=z_[’3+'_1d:=2_[[1—;Jdr

*+1 £+1 F+1
= !=2[r~tan“!]+c=2[\fe"~1~tan" w}e‘—l]+c
|
I= dx
=
1 1 1 dt 1
Let [ = | —=dx I=|——————dx, Pu —1= —_— = ~—ax =24
et fx—J; = IJ;(J;—I) , t\/; I:’2J;dx:>\/,\_— 1
tde ., 1 1 |
!:j;? * I—Elog|r|+c-5]og(\/;—l)+c
sec:(Ztan"x)
'f 14+x? -
] 2 -1
LetI:jLwdx,PutZtan"lxzt =2 l,=£ =5 1, i
1+x 1+x° dx 1+x” 2

> 1 S .
Izjsec (I)? = !:Etan(r)ﬂ' = !—Etan(Ztan 'x)+c

Il+si_n?xdx
X+sin” x
1+sin2x - " dt "
Let Izj ——dx,Put x+sin"x=f = 1+2sinx.cosx=— j(l+sm2x)ait=dl
x+sin"x dx
!:Fi{ =5 .’:log|r|+c I:log[x+sinzxf+c
!

l-tanx O
I x+log(cosx)dx 60@6)\'\
. x+log(cosx)=t = ] —sinx =ﬂ = i
bt I_jx+log(cosx)m' P £ 108 )= Hcosx( ) dx f;(b@ovk

Izjéldr = I=log|t|+c - I=Iog|r+log(cosx)|+c %
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I 1+cot.x i
x+logsin x
1 dt
Let [ = J'+c—ot.xdr Put x+log(sinx)=1 =1+ T (1+cot x)dx = dr
x+log(sin x) sin x dx

1 =j? = I=log|t|+c .1 =I0g|x+log(sinx)|+c

tan x.sec’ x
(IR ¥,
l-tan~ x
Let [ = dex Put 1-tanx=7 = 0—2tanx.sec’ .r_ﬂ :tanxsec*xa‘x—ﬂ
I—-tan”x -2

]:-"?[—_2] = I:——;—log|1|+c I:—%Iogll—tanleﬂc

sin (2 tan”' x) ”

o

sin{2tan” x
Let [ —I(——)-dx Put 2tan 'x=1t = 2. k - =£ = : 1.:ibc=ﬂ
1+x l1+x dx 1+x° 2

s ol 1 _ 1 .
I=jsm(t).? = 1=—5cos(t)+c =T =—Ecos(2tan 'x)+c

J' 1
Y

1 +x1-‘3
LCM of 2 and 3 is 6. Then put x=/° = dx=61dr

61’ 41§ 1
I=|=——dt
-[13+r

1+1

= I= 6—dt = [= 6]‘

= 1=f g

1+1 i+1

~ (t+1)(.f2—.'+1) | & &
= I=6 I dt—j d| = 1—6|:-3—-§—+i-log|t+l|:|+c

=3 I=[213—3t3+6r—6log|t+ln+c s T=20x—3x"3 +6x' 5_6Iogll+xl'6 |+c

j(sin" x)z dx

Let / =j(sin‘l x):dx, Put sin'x=/¢ .. x=sin/
1 dt

Jioe d

= Ji= j! costdt =1I= !Icos!df I|:( J‘cosrdr}dl

= dr=\1-X di = dc=yl-sin’1 di = dx=cost dt

= I=£ sint—IZI.sinrdr = £ sinr—2{l_[sintdl—I[%g-lfsin!dl}df} %(&

=5 1=13sint—2[—fcost+.[1.cosldr:| = I=1sint+2fcost—2sint+c Q

S

N4
,QQ

RO ¥
i

<
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L I= x(sin" J\')2 +2J1-x*sin' x-2x+c¢

2xtan' x?

100. j o

2xtan” (x )

xJ

Sol. Let [ = I dx , Put tan™ ( ) i =5

1=jr.dt = !=1.%+c =5 1=%+c

X +1
101. Ix4+lcﬂ'

x+1

Sol. Let [ = j

- j(sm X+ cosx)
. aan

Sol. By given integral we get

Idt =sin'¢ =sin"'(sinx—cosx) 1
I=1 SIN X —COS X
:tan_,[sinx—cost :m_,[tanx—lJ

\sin2x 2tan x

Put sinx—cosx=t¢ ) ) O
= 1-sin2x=1> = sin2x=1-¢" l(smx — )z ‘@ C,JQ

and (i) :>(xos:\’+sinx)cir:df @
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EXERCISE 13B (Pg. No.: 658)
Evaluate the following integrals:
L (i) [sin’xax (ii) [cos® x dv

1-cos 2x

Sol. (i) Let /= jsm xde = I= J‘ & = I=

[+ e

(ii) Let /7 = Icos xide = 1= j
L I==—+

}w 3
(ii) [cot? (g]aﬁr
G -

%(x+sinx)+c
(ii)LetIchot"[ de =% J= I{cosec

sin 2x . !_i_stx

2 4

]+cos2x

= 1=
Z

dxr =

sin 2x
4

sin2x X

[=—|x+

i) Jcos2 (g]dx

(i) Let 1:_[cos1

1+cosx
Sol.

=% i

5 12

—cot —
2

1/2
(i) jsin’ nx dx

= I'= -x+c .. I=—2cot(§)—x+c

(i) [sina dix

1 2
Sol. M &

(@) Letad= Ism ncde S = I

|+

sin 2nx
4n

sin 2nx
2n

. I:i_-
2

= =] x=
2

(i) Let /= [sinxde = 1=[(sinx) sinxdx = I=(1-

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

Ad

1=[(1=£) (~dt) =1=[(1-27 +1*)(=dr) :I:—[

= [= —-:-:1mr+£cos3x—lms5 x+c
3 5

Im53(3x+5)dx

Sol. Let / =’fms3 (Bx+5)dx =1 =J’cosz(3x+5)Acos(3r+5)dx

= I= I{l—sin3(3x+5)}cos(3x+5)dx

Put sin (3x + 5) =

o

: Z B L.
: Izgcos x—cosx—gcos X+c

= cos(3x+5)3=% = cos(3x+5)dr=?

Wondershare

Remove Watermark PDFelement

1
EI(I —c0s 2x) dx

I= %j(] +cos2x)dx

Ja!r =] =%I(1+cosx)ch'

o 5

cos 2nx ) dx

cos” x)' sinx dx

Al 2
lsd—+—
3

+e
5]

dt
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1=[(1-7)= :>1——j1 r) :1:%[:-ﬂ+c

e =%sin(3x+5)—w+c

Isin’(B—Zr)dr
Let / :Isin’(3—2x)dx
= I= I{sinz (3—2x)}3‘sin(3—2x) & = j{l—cos2 (3—21‘)}3 sin(3-2x) dx

Put cos(3-2x) =1 :>—sin(3—2x)(—2)=£- = sin(3- 2x)dr—£’—

1=j(1—r3)“;’ 1=—j{(1) ) =3(1) 7 +3(1 1}dr

7 3 5
= J’zlj(l—t‘5 —3r3+3:‘)dr = ;:l 1'—"——3L+3L +c
2 2 7 3 5

w d= %cos(3 ~2x) -—1—14 cos’ (3 211')“%'::053 (3—2x) +li0cosj (3-2x)+c

1 0052.\’ . 14 cos2x
i I=|———
© -[l+(:052x (i) Il—coslx
i) Leu:jl'mszxdx = I= j‘zs"‘ “ds = I=[tan’ x dx
1+cos2x 2cos” x
= !:j(seczx—l)dx s I SEarx—x 48
I+c032x 2¢cos’ x
(ii) Let / = j == I Ry = 1= Icotxdx
cost 2sin” x
= Izj(cosec'x—l)dx S I=—cotx—x+c
1- cosx 1+ cosx
0 | Gi) |3 d
I+cosx 1-cosx
2sin” —
(i) Let I'= jl Zae = 1= 2
+COSX ensly
- Izjtanl[ﬁjdx = [= (sec35—1 & - I=2tans-x+c
2 2 2

2 .1'
(ii) Let / = J’”“’“dx =~ I=] ga& = I= _[cot X i 60 O

o8 2sin* =
2

X

9
1 =j[cosec2%—1]dx = J= ”22 -x+¢ o1 =—2cot§—x+c \é Q
Isin 3x.sin4x dx Q &Q
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- ; 1 ; ; 1
L T8t I:Ism3xsm4xd5r =5 I:EJ-251n3xsm4xdr = | =EI{cos(Sx—4x)—cos(3x+4x)}dx

=» 1:%!(005x~cos?x)afx = Izé[sinx—sm?x]+c . I=1sinx—Lsin7r+c

jcos4x cos 3xdx

Let / = [cos4x.cos3x dx = 1=%I{cos(4x+3x)+cos(4x—3x)}dx
!=%j{cos?x+cosx}dr - !=%|:Sin7x+sinx}+c

Isin 4x sin8x dx

Let [ = Isin4x sin8xde = [= %I2sin4x sin 8x dx

I= %I{cos(% —8x)—cos(4x+ Sx)}atr =% F= %_"{cos(—élx) - cos(le)}ctr

= !=%j(cos4x—c0512x)dx = I:%[smttx_smlzx]_!__c . o Sindx  sinl2x

=
4 12 8 24

Isin6xcosx dx

Let / =Isin6x cosxde = [ :%J'2sin6xcosx dx

= 1:%I{sin(6x+x)+sin(6x—x)}dx = fz%j{sin?x+sin5x}a&r

1| cos7x cos5x cos7x cosSx
= J=—| —T—= ¢ o l=—— Fc

2 7 5 14 10
Isinx\h+c052x dx

Let I=Isinxdl+c052x s> I =Isin xv2cos® x dx

= !=Isinx~/§cosxa§r = !=J§Isinx cos xdx

. di
Put sinx=7 = cosx:E = cosx dx=di

Izﬁj.!.dt :'>I-\E.%u+c I=Sl\l}-§x+c

j'cos"‘ x dx

Let [ = Icos xde = 1I= _[cos x.cos’oll 1= I[H—cosl\'] dx 60 c,;\\()

= ZI(]ﬂ1~2c052,!r+ccns.2 2x)a‘.'r = 1=—de+2jcos2xdx+jcosz 2xafx] K@

= I:%[r .'Zsmz2Jr J'(]+COS4XJ]dx =>I=- [x+sm2x+ Sm4r (b

= 1=l|:3—+sm2x+ 4x]+c o —§x+ 1 sm2x+Lsm4x+c &
4| 2 8 8" 4 \\ (0
%

@
,QQ
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ICOS 2x cos4x cos6x dx

Let / =_fc052x.cos4x.cos.6x dc = 1| =%‘[20052x.cos4x.c056x dx
= 7 =-%_‘.0052x(2c054x cosbx)dx = l:%J'coszx{cos(4x+6x)+cos(4x—6x)}afr

= ] =lj0052x(c0510x+c052x) e =1 =ljc052x cos10x dx+ljcosz 2x dx
2 2 2

=5 if =-]».v1—_.'20052x.c0510x dJHLJ'M dx
22 2 2

1 1
= I :Ej{cos(2x+10x)+cos(2x—10x)}dr+zj(l+cos 4x)dx

=% 1:%I{c0512x+c058x}dx4 }T[I+ sm4x]

1 sin4x
4

4. 12 8 4 16 48 32 4 16

x sind4x sin8x sinl2x
o l==+ - - +c
4 16 32 48

Isin3 x cosx dx

1|sin12x sin8x sinl2x sin8x x sindx
] =— - +c = I= + +=+ +c

Let I=Isin3 x.cosx dx, Put sinx=1 = cosx:% = cos x dx=dlt

4 o
1=[fda = I=%+c 3 7=30gk

+c
Isec*xdfr
Let I=Isec"x dc = Ja’zj.sec2 rsec xdx = I=I(l+tan2x)seczxdx

. dt .
Put tanx=/ = SCC'.!‘:E = sec x dx=dl

I:j(l+f2)dt = 1:r+§+c I:tanx+tan3

L ]

2

X
+C

Icos’ x.sin® x dv

Let / =I0053 v.sin‘xde =1 :Isin“ x.cos’x.cosxde = 1 =_|'sin4 x(]—sin’x).cosx dx
; dr

Put sinx=¢f = cosxzz = cosx dx=dlt

. sin>x sin’x

7 A 7 ’
Iz“.ﬂ(l—r“)dt =5 IZI("d!—J';ﬁ at =i ]:g_-?_+c e ¥ L e 60 ,\\'()
Icos"xsin’ x dx @ O

Let / chcs" xsinfxdx = I :_[0084 e :Icos" xv(l_cosf x%@r Q

Put cosx=1 = ﬂinx:% = sinx dx =—dt 6\

]:jr*(l—fz)(—df) :>1=jt4(lz-])dt = =L ¢ ‘\\\ @(&
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7 5
COs ¥ COSs X

7 -

J'sin:’3 x cos’ x dx

. l=

Wondershare

PDFelement

Let / :Isin“ xcos'xdyx = I= J'sin:"3 x.cos’x cosx dx = I:Isin: : x(l—sin:x)cosx dx

; dt
Put sinx=¢r — cosxza = cosxdx=dl

I= j: l t dl = I= Ir Bt — Ir dt :>I=I13'3dr—jts’3dt
15 f“
51’3 119’3

J.cc;s”5 x sin’ x dx

8 = I:zsins"3x——3—sin"'3x+c
5 11

Let ] = Ioosz”"‘ x sin” x dx
=5 lf':_“coss'jxsiﬂ2 v.sinxdx = 12]0053'5x(1—c052 x).sinxa!r
Put cosx=f = —sin:rzﬂ = sindx =—dlt
dx
I=[f*(1=)(-dt) = [f*(P-1)dt = I=[r"Fdi—[r"a

rls-i 18'5 3

ey I:jlisfsd{'_j.s.-ﬁdl s e _ e &
18/5 8/5 18

_fcosec“ (2x)dx
Let / = jcosec‘ (2x)dx
= I's I{cosec: (Zx)}2 & e I{] +cot” (zx)}cosec: (2x)dx

Put cot(2x)=r = —cosec:(Zx)z:% :cosec:(Zx)a!r:i;

1=j(1+f)[-%] = f:—%j(uf)d: = 1:—%[”2]“:

3 ]:—%cot(Zx)—%cot3(2x)+c

Icost‘h_
cos X
Let Iz_fcoszxabc = = Imdx =5 Izzj'cosx d\'—fsecrdf
cosx CcosX
. I=2sinx—log|secx+tanx|+c
I cos(x) e
cos(x+a)
Let Izj.&abc, Put x+a=t = x=t-a = lzﬁl- = g —df
cos(x+a) dx

:jccnﬁ(f—-fr)dlr - I:Icosr.cosa+sin!‘sinadt

cos/ \\\

cos/

1 ==cos"" x~§cos.8

s
X+E&

@
Q
® &

\/

N

c\‘f ¥

©
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24.

Sol.

25,

Sol.

26.

Sol.

27.

Sol.

Wondershare

Remove Watermark PDFelement

https://millionstar.godaddysites.com/

= =cosa_|ldt+sinajtanrdf = [ =cosa.l+sina(-log cost)+c
. I=(x+a)cosa—sinalog cos | x+a|+c

I = xcosa —sinalogcos| x+a |+¢
jcoss x.sin2x dx

Let / ZICO53 r.sin2xdx = 1 =Jcces3 x2sinx.cosxdxr = [= 2jcos“x sin x dx

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

5

= !z2If‘.(—dx) = —2’—+c I:—Ecossx+c
5 5
9

Ioc?s xdx

sinxy

< Ccos” x) .CosXx l sin” r)4
Lot 1= [ A o r=(EEomn g cosxde
sinx sinx sinx

2 di
Put sinx=¢ — cosx=3 = cosx dx=dt

Iz"‘@dt = 1:_[[1_4’2+6t‘—4r“+:st1

t
6 rs

= 1:5}:11—4_"1 di+6[rdi-a[rdi+[rdi = I:Iog|r|—4%+6%—4%+§+c

I=log| sinx|—25in2x+isin“r—zsin"x-l-lsins p B
2 3 8
Icos4(2x)dr
Let I = [cos* (2x)dx = I =[cos®(2x).cos® (2x)dx

= I=I(l+m54x)[l+0054x)dr =5 !=%J'(l+2cos4x+cosz4x)dx

2 2
” ]:l[x+25m4x+I[l+c038x1d‘_] s ]:l[x+31n4x+l[x+sm8x)]+c
4 4 2 ) 4 2 2 8
1 [3x sin4x _sin Sx] ) 3 sin4x sin8x
I=—=—+ £ ¢ . k==x+ F t+c
4| 2 2 16 8
J- sin” x
(1+cosx)” . ()®
sin’ x 1-cos® x (1+cosx)(1-cosx) 60 ’\,\
Let [=[——"—d¢ = I=[——"dv =I=] dx %) <O
(1+cosx) (1+cosx)” (l+cosx) &(b

ﬂ]zjmdx 2 T jzsmﬁidx ¢ = jtan Xk %\(b Ny

(l+cosx) o x
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28.

Sol.

29.

Sol.

30.

Sol.
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x
an—
= !:j[seczg—l]dr = I= ”22—x+c I=2tan§—x+c

I
3cosx+4sinx
1

————dx, Put3=rsin@ ..(i) & 4=rcos@ ..(ii)
3cosx+4sinx

Leu:j

Square both side and adding equation (i) & (ii)
9+16=r’cos’@+r’sin’6 = 25=r*(cos’O+sin’6) = r’=25 .. r=S5

Diving equation (i) by (if). rsmg =% = tané):% = A=gm [%}
r.cos

1
r(cosxsin9+ sin xcosB)

1
I=[— :
rsin@cosx+rcos@sinx

= I:I

1 ] 1 x+8
= /= |—————=dx = I=—|cosec(x+8)dx = [=—log|tan +¢
Irsin(x+9) r-[ ( ) 5 8 [ 2 ]
1 x 1. .3
I =—log tan(—+—tan —) +c
S 2 2 4

I 1

(acosx+bsinx)’

L ~dx, Put a=rsin@ ..(i) & b=rcos@ ..(ii)
(aCOSx+bsinx)'

Leuzj

Square both side and adding equation (i) & (i}, @ +b* =r’sin*f+r*cosf
=> a+b=r (sin3 6 +cos” 9) = @F+b=r* - r=\Ja*+b

L - tanf=2 .'.9-tan"(£)
rcos@ b b b

Dividing equation (i) by (ii),

1:_[ : BN 1:]‘ - ) _dx
(rsinBcosx+rcosfsinx) r*(cosxsin@ +sinxcosf)

& = !z%fcosecz(x+9)dhr —1 fz—l-{—cot(x+6’)}+c

r

2
r

1
l=|——
¥ jrg sin’ (x+9)

e cot(x:i; [EDH . (,@
fmrag® QG oS

1

— L, Putl=rsing ()& 1=rcosd _(ii 6Q
p——— ut 1=rsin@ ...(i) reos@ ..(ii) (&
Square both side and adding equation (i) & (ii) 6\’

1+1=r"sin@+r’cos’ @ :>2=r3(sin:9+00839) = r’=2 o%éo

Leu:j'
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31.

Sol.

32.

Sol.

33.

Sol.
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rsind 1 V4
Dividi ti i) by (i =— tanf=1 .. 8=—
ividing equation (I) y (n), e =5 y
| 1 |
= dx = [=|————dx = [=— 6-x)dx
jrsin6'cosx—rcost95imr Irsin(&—x) rjcosec( x)

= I:—llogtan(?Jhc — Iz—Llog
r

V2
| b -
W S, G e
N "[8 2)

I =j(2tanx—3cotx)ldt

tan l_f_f +c
24 2

+c

Let !=I(2tanxu3cotx)3dx = 1’:_l'(4tan:x~2.2t:mx.3c:¢:3t3.r+9c:ot2 x)dr
= 1=4[(sec’ x~1)dv—12[ de+9|(cosec” x~1)dx
= I=4(tanx—x)—12x+9(—cotx—x)+c .. I=4tanx—9cotx=25x+¢

Isin x.sin 2x.sin 3x dx

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

= 1=%Isinx‘(25in2xsin3x)dx = I:%Isinx{cos(Zr-3x)-cos(2x+3x)}dx

== !=ljsinx{cosx—c055x}dx =5 [=ljsinxcosx dx—ljsinx.coSSxet\'
2 2 2

=% Izl.lj-Zsinxcosx cfx——l-.—l-PsinchSSxdr
2 2 2

= =%jsin 2x dx—%_ll{sin(x+ 5x)+sin(x—5x)}dx

=3 = _—l[ e Zx] - [&I(sin 6x—sin 4x)dx}

4 2

1 1 cosbx 1 cosdx . cosbx cos2x cos4dx
=> [ =——cos2x+— - +c s I= - - +c

8 4 6 4 4 24 8 16
Il—cotxdt

1+cotx
§_cosx

Let 1= [—S% X g o5 p=f—SiDE g o, g [SDXCCOX,

1+cotx Jg e SINX+CosXx

sin x @
Put sinx+cosx=t¢ :>cosx—sinx=% = —(sinx—cosx)dx =dt D(Sinx—msx)m§c§)

dt

I=- T :>1=—log|t]+c !=—log|sinx+cosx|+c K@ Q
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34. _[ i .
2sinx+cosx+3
i 2tan 1-tan> >
Sol. Let 1=I - dx, Put sinx = G0 -
2sinx+cosx+3 i tan {icignd X
2 2
X
1 l+tan™ —
I:j dx = I:I E dx
2tan 1—tan® ¥ 4tanf+l~tan~’f+3(l+tan25]
5 2| 2 | 2 2 2
1+tan> > | | 1+tan®>
2 . 2
2 X o X
sec” — sec’ —
> 1=[—— 2 —de = [=[———2 ——dx
4tanE+l—tan:E+3+3tan25 2tan” —+4tan —+4

df >
=— = sec'fdxzzdt
dx 2

I,L alzzj,;dt :)Izj 2 ,l = =
21" +4t+4 279 +2t+2 (,f) +21_1+(1)'+(1}'—(l)'+2

= I=I—3—;dt = I:tan"[ﬂJH: l=tan"[tan£+]]+c
(1) 1 N

(£+1)


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

Wondershare

Remove Watermark PDFelement

https://millionstar.godaddysites.com/

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

1.

Sol.

Sol.

Sol.

Sol.

Sol.

Sol.

J'x e dx
Let I=Ix etdle = 1=x_[e"cir—j|:$je’ dx]dx =5 I=xe’—IIAe‘ dx

= !:xe"—fe"dx = I=xe*—e*+c . I=e"(x-1)+c

Ixcosxair
Let [ = Ixcosxaﬁr == [Pss xjcosxdx j|: Icosxdr:ta{r

= szsinx—jl.sinxdx = I=xsinx—Isinxafx oo I=xsinx+cosx+c¢

Ixez"dr
Let / =Ix e = 1= xjez"dx—’l-‘:%gxi)jehdx}

= I =£ezx—l_[ej"dx =51 =£eh—i.£+c N =£el" —le"" +c
2 2 Z i 2 4

Ixsin 3x dx

Let I = J'x sh3xde = I= xIsin 3x dx~jl|:%jsin 3x dx:|dx

3

1 sin3x xcos3x sin3x
:>]‘——-003 +—. + 5 e + +c
3 3 3 9

N\
= =% —COS}X —Il. c0s Ji§ iE = I=-—£cos3x+lfcm‘.3x5&
3 3 8

Ix cos2x dx

Let I = Ixcostdr = J= xjcostdx I[ Icos2xdx]cb'

= I=

xstr_j-lvsmzxdx s Foaens T _cost)+c
2 2 2

0s2x
+e

., f=£sin2x+c
2

I=Ix10g2xaﬁr 0 ,\0
Let [ =log 2x[x dx— I[m—gzﬂjxa&}dx @6 (?J\'

= I=

* & = 1z£log2x—lfx dx
2 2 2 %
=4 =%log2x—%.%+c I=%log2x—§+c Q «Q
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Sol.

Sol.

10.

Sol.

11.

Sol.
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Ixcosef x dx

Remove Watermark

L LetJ= Ixcosec e == T= xjcosec x dx— “'[ J'cosec xa‘x:|dr

=5 I:x(—cotx)—jl,(—cotx)dr = [=—x cotx+jcotxdx

. I=-xcotx+log|sinx|+c

Ix" cos x dx

Let I = _fx3 cosxdx = I= xzjcosx dr—j[i—fifljmsx dx]dx

= I=xsinx I2x.sinx de = szzsinx—Z[xIsinx aﬁr—j[%jsinx dx-|dr:i

= I=x1sinx—Z[—xcosx—J'l.(—cosx)dx] = I=r’sinx—2[—xcosx+fcosx dx1

= ]:xzsinx—Z[—xmgx+sinx]+c s I=x"sinx+2xcosx—2sinix+c
fx sin” x dx
o 0 1- cost 1
Let I:J'xsm xdx = I=I =— x xcost)d.'x
) 2

=5 =—;—dex —%Ixcostdx =%x%—5{xfm2xﬂ— I[%]cos 2xdx]a§r

=5 I =I—-—l xsm2x_jsm2rdx =x_'__l_ fsin2x+coszx +c=£—£sin2x—lcos2x+c
4 2 3 2 4 4 4 8

2
Ix tan” x dx

2 4

Let I = _"xtang xde =1 =xjtan3x dr—j[%ftanlx dx}dx

= I= xj(secz x= l)dx— _ﬂ:l.j(sec: x— l)dx] dx

= I:x(tanx—x)—j(tanx—x)a{r = I:xtanx—xz—jtanx dr+jxdx

= I=xtanx=x" +log|cosx|+%+c sd =xtanx-x—2:+log| cosx|+e

J'xze” dx

Let [=[¥e*dv =I=x[e" de- j[ i )je z&"dx

=" !=x2.e”—_|'2x.e" dx = 1::(2.:3"—Z[x‘r.«f‘d'.yr—j'~

= I:x"'e"’—Z[xe‘—e"]-!-c = J=x"¢"—2xe* +2¢* +¢

d(x)

RO

0
RN fb
N\ \./@
O
N
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12. If cos’ x dx

Sol. Let I = jx gosgdy: = ds xIcosxdx I[ ( )_[cosxafx‘]dx

= I=x’sinx—[2x(sinx)dr = 1=xzsinx—2[xjsinxdx—j'[dg)jsinxdx]cﬁ}

= I=x sinx—2[—xcosx—.[1_(—cosx)dx] = I=x"sinx-2(-xcosx+sinx)+c

sin3x

. I=xsinx+2xcosx—2sinx+c¢ :)%cos3x+ = (4+3x3)

13. _fxze”‘dlr

Sl Tetd :jx283xdt - I-—-x:‘[e”d; _I[dgz)je?-xdx}m = I=x2’3;x _j'[Zx.%de

o T B jxe3*¢zr — 1—?? 3*—%[::]@*&4[5@.](;%%4

14. If sin” x dx

Sol. Let / :Ix: sinxde =1 :xzj-sinzx &—j[dgl)fsinz x dedx

= I= fjl‘c‘z’szxcbc—j[zx.j“c‘z’szx dx} dx

2 . - 3
- 1:x_[x_stx]_Ix[x_stdex "~ sz__x sm2x_I a‘.’x+—jxsm2x¢bc
2 2 2 2

3 p A 3
=, :x__x_stx_x_+l|:xIsin2x dx—f[ﬂjsirﬁx ah'] dx:|
2 4 3 dx

3
P . 5 sm2x_i 1, _xcost_J-]_[_GOSZdex
2 4 3 B 2

¥ x'sin2x L) x 1 sin2x .
= IZ?— 2 -+ 2|-—EGOSZx+E. 2 -'-1 £ 60 \§)
| G 1 1 - Q
S I=—x ——x"sin2x——xcos2x+—sin2x+c¢
6 4 4 8 K%
15. Ix3 log 2x dx \® %.
Sol. Let /=[x'log2vdx = I=log2x|xde[ [d(]"gzx Ixjafr] Q ,&Q
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16.

Sol.

17.

Sol.

18.

Sol.

19.

Sol.
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x* 1 x* x* |
= I=log2x—~|—2—dv = I=—log2x——|x'dx
B sz 4 P 4-[
4 4 4 4
= !=x—log2x—l‘x—+c I:x—logZx—x—+c
4 474 4 16
I(1+x)logxcir

Let / =j(l+x)]ogx de =1= IogxI(]+x)cﬁ—f|:%I(l+x)dx:|dr
x* 1 x? X 1

= I:logx[x+?]—_f;(x+7}afr = I=[—2—+leogx—jdr—Eder
% 1 x° 5 Pl

= I=|—+x |logx-x——Sr+a & I=|—+x |logF=| x+— |+¢
2 29 2 4)

J-logxdx

X

Let / = j'°gxdx =1 =[x "logx dv :f—1ongx-"dx-j’[{@](x-ﬂdx)]m

—l —n+l

x x " logx 08X
0 ) & = 1= N
-[ (-n+1) = -n+1 Ir.(—n+1)

= I=logx.
—n+1

m| -n+l 1=n 1-n
—s B logx 1 X . logx v x b2

(—n+1) (—n+1) (-n+1) (1-n) (1-n)
IZx’ex'dr

Let I=I2x3€x2dx = I=[252? &dx, B ¥ =t 2= = 2x dv=dt

_jﬁ-la-

!=jne‘dt :>I=Ihe"dt :>I=!je’dt [

&

:>]—-te—jle dt = I=fe—é'3ec = I= e(.' 1)+c . e (x'—l)+c

Ix sin’ x dx
I/ =jx sinfxdx = 1=xjsin3 X drﬁj‘ d(i)jsin"’x dx | dx
dx
- !:x..-[Bsinx—sin?)x] C&_I[]_J-[3sinx—sin3xji| &
4 4
=7 :i‘[(}sinx—sinh)dr—lj‘(—licosx+ mﬂx]a&'
4 4 3

X cos3x ) 1 ] sin3x
= !:—(—3cosx+ ——[—3smx+ +c
4 3 4 33
3x xcos3x 3 . sin3x %
[ =——-cosx+ +—sinx— +c
4 12 4 36
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21.

Sol.

22.

Sol.

23.

Sol.

24,

Sol.
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Ixcos3 x dx

L LetJ= J-xcos e = I= xj-cos x dx— f[ “.cos xafr]a‘x

. !:xj[cosh-;kosxjdr_I[l.j(cosk-‘:?’ccsx]dr]dx

sin3x

= ]-—j cos3x+3cosx)dx— I(

!_4(sm3x+3 in J—%[—M—kosx)ﬂ: L =

%)

+3sin x]afr

xsin3x 3x . cos3x 3cosx
+—sinx+ + +c
12 4 36 4

If cos(xl)afr

di

Let 1=j'x2.xcos(x2)air, Put ¥’'=t = 2.\’=ﬂ = xde=—
2

1=Ii.cos(t}% :>]=%Ircos(!)dt :I:%[rj'cosrdr [ ()j‘ tdt]dt]

=5 ]:l[; sinz—jl,sintdr} =5 !:lltsim+cost]+c I:x sm(x’)+cos
2 2 2 2

+c
J'sin xlog(cosx)dx

Let I=Isinxlog(cosx)dr, Put cosx=1 = —sinxz-g_-« = sin xdx = —dt

I=[log(r)(~dt) = I=—[log(r)dr :I:—[logtjdr—j(@jdr}dt]

= I:—[logr.f—j%.r dr] e 1:—[; logr—_[dt] = I=—[tlogt-t]+e

. I=—cosxlog(cosx)+cosxtc

Ix sinx cosx dyx

Let f:jxsinxcosxdr :>I=ljx.25inxcosxdx :>I=%Ixsin 2x dx

=¥ !:% xIstxdx I[ )Istxdx c&:|
N l X cos 2x cos2x _ Xcos2x pcos2x
== (-2 J] ]"[ i dx} S e 4
- ;:l—_x0052x+l sin x]w g Fewe xcos2x+sin2x+c 6 ’\,\
20 2 2 2 4 8 (b
o) & Q¢

Let I = _fcos( )dx Put(s/_) F =X

w 0" qy
- = d=2/x dr :m%\i
’O
N SO
N
D
N
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25.

Sol.

26.

Sol.

27,

Sol.

I= j'cos(r).zr dt =1 :2J't. costdt = [= 2{.‘]003.‘4!.‘—][%[(}051 dt}df]

=¥ 1=2[!sin!~jl‘sin!dr] = I=2[!sin!f_fsinrdr] = 1=2[lsinr+cosr]+c
. I=2[J;Asin(\/;)+cos(\/;)]+c
Icosec’*rcﬁ'

Let I = J'cosecs xdx =1I= j'cos;ec2 x.cosecx dx
= I= cosecx_l'cosec! x dx—f[chc}se& % dx}tx‘
dx

= 1 = cosecx(—cot x)—j(—cosec xcotx)(—cot x) dx

= [=-cosecx cotx—‘[cosecx cot’xdx = [=-cosecx cotx—Icosec x(coseczx—l)dx

=3 I=fcosecxcotxffcosec3x+jcosecxcix = [ =—-cosecxcot x—/ +log tan% -
x 1 1 x
= 2/ =—cosecx cotx+log tan2 +& A I:—Ecosecxcotx+510g tanE +c
J‘x sin’ x cos x dx
xsin*x |
Let Izjx sin’ x cosx dx = I = —Zj-sin"xdx

= I:isin"r—lfsinzr,sinzxdx = I:isin"r-—l-j. 1_—c052_x)|_(1—cos2x dx
4 4 4 4 g L 2

= I=Zgin* x—ljl(]—2cos2x+cosz 2x) dx
4 16

==X sirig x~~1-J'c£r+—1».2Icos 2x d:rﬁi_l'ca:)s2 2x dx
4 16 16 16

. ]:isinu_ix_‘_l‘stx_l l+cos4x "1
4 6" 8 2 16 2
E g x sin2x 1 sin4x X . 4 3x sin2x sin4dx
= A== r——t+———hX+ +¢ l=—sit" XA +c
16 16 32 32 16 128

Isin x.log(cos x)dx

Let Izjsinxlog(wsx)dx, Put cosx=r1 :>~sinx=% = sinxdx——dt @
I=[log(t)(~dr) = I=—[log(r)ar = 1:—[10ng'¢—]’(de:}#] 60 c’;\,\o
dt @

=5 I:—[logu—_l'%.f dr] = I:—[r logr—jdr] = I=-[tlogi-1]+c,

=1 =—tlogl+t+c, = I =—cosxlogcosx+cosx+c , where [ =cosx 6\’ %’
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38 J-log(logx) g
) x
log(log x) 1 dr

de, Putlogx=t = —=— :)lafx=dl
X x dx X

I= jlog(r) d =1 :logrjdr —I[%J‘dx} dt = I=logtt —E.x dt

Sol. Let / =I

= J=1 logt—Idt = I=tlogt—t+¢c = I=logx log(logx)-log(x)+c
2 !=logx|:log(logx)—l]+c
29. Ilog(2+x3)afx

Sol. Let /= [log(24x")ax = 1—log(2+x3)jdx—jld—{$ﬂfct}dx

= !=log(2+r"’).r-f l ~(2x)xdr = I=xlog(2+x*)-2 r—dx

2+x° x +2
o restog(2+¢)-of T e = nea(a) 2] R

1

z T
x)"+(~/§)

= J'=J“Og(z+Jf2)~2x+4.itan“ [—{—]+c ~I=x log(2+x2)—2x+2ﬁtan“ [L}.c

=5 ¥= xlog(2+x3)—2ja!r+4ji

V2 2 NG
x
30.
Il+sinx
— g1 1—si
Sol. Letlzj ——dx j]:]' x o anx Izj'x( _S",u)
1+sinx l+sinx 1-sinx (I—sm'x)

= Izj&s?in—ﬂdx = 1=Ix(sec2x—tanx.secx)cbr
cos’x

= f= Jur_..(se:-::2 x—tanJr.s’.ec.wc).:ix—I|:%j'(sec2 x—secx.tan x)dx]
= 1=x(tanx—secx)—jl.[(tanx—-secx) dx] 60 6\'

= f:x(tanx—secx)—_[tanx dx+Iserdx S
7, !=x(tanx—secx)+log|cosx|+log|secx+tanx|+c (&
X\

- !:I{lolgx_(]og]x)z}dx OQ QQ
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Sol. Let!:_f L — |dx.Put r=logx, ¢ =¢"** =x :>£=e‘ = de=e'dl
(logx) (Iogx)_

dr

I :IG—%]e’df = l = +¢ Ie‘“ (f(x)+f’(x))dx =e"f(x)

¢t logx
32. I:je"co52x cos4x dx

Sol. Let / =%J'e * 2cos2x cosdx dx = I=%Ie"‘{cos(2x+4x)+cos(2x—-4x)}cbr

= I =lje"t (cos6x+cos2x)dx = I =lje'xc056x dr+lje" cos 2x dx
2 2 2

1 1
:)]:—]+—1-, el
Shs L M

1= Ie“ cosbx dx = I, =e“jcm6r¢r—j[d(;:) Icos6x dx]dr

_, Sin 6x _Ie_x (_1] sin 6x

= k=e
6 6

dx =1 S g sin6x+lje"sin6x dx
6 6

= N =%e"( sin 6x+-;~ e ’Isin 6x dx—j[d(ed) Isin 6x a&:| dr]

dx
= :le"‘ sin6x~!—l g _cos6x -—I(—e"‘) )05 €
6 6| 6 6
= 1, :le"sin6x—w—ije" cos 6xdx
6 36 36
- Il :l e_x Sil'l 6x._,i e_x cos6x—i 1] = EI] :le—x Sin 6x"ie_r cOSs 6x +Cl
6 36 36 36 6 36
=3 :_Eg"‘sinﬁx-iae"‘(:rt:»stSur+Cl 5 &= 2 (6sin 6x~0056x)+c,
37 37 37

1, = Ie" cos2x dx = I, :e"‘J'cos 2x dx—j[%ljcosh dx-’dx

= Lxe™ .2v +Ie"" Sinay a S~k =le"‘sin 2x+lje“sin2x dx
- 2 2 = 2 2

‘::) [sin2x dx] dr]

- e “sin2x +l e cos 2x _Ie_, cos2x p
- 2 2 2 2

d

=% 1',—_-le“‘sin2x+l e"jsian dx—f
gl 2

= I =le"‘sin 2x—le"’ cos 2x—lj.e"" s 2xide =51, =le""sin 2x—le * cos,é.@l
= 2 4 4 = 2 4 4

P 1 51 ., \(bcb.

= L+—1,=—e " sin2x——e * cos 2x+¢, = —I,=—e *(2sin2x—cos2

47 2 4 4° 34 s
e’ Q &Q
e Wy = (2sin 2x—cos 2x)+c, ’§\\O @@
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Sol.
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Putting the value of /, & /, equation (1), /=¢* [71—4(6sin 6x—cos6x)+ %(2 sin 2x — cos 2x)] +c

Ie&dx

Let I:_[e"; de, Put Jx=1 = %:% = de=20xdt = dc=2dt
I=ZII. edt = I=2[r]e’ dt~J' %:)Ie' dt:| dr} - I=2[t.e'uj.l.e’ dr]

= 1:2[!,9’—3‘]+c =5 I:e'.2(r—l)+c s I=2 e&(\/;—l)h':

Ies‘“" sin2x dx

Let Izje‘i"".sinzxdr, Put sinx =1 smsxz% = cosx dx=dt

1=je"”.25inx cosxdx = I=2fe'1 dt

- ]=2{f§e’ dt—j{{%_[e‘ dl] a’z] = 1=2[1e' ~f1e di]

= f=2[!.e’—e']+c = IT=e'2(i-1)+c . I=2g8{Eng Y+c

xsin 'x

dx
N
s -1
Let / = [ —dx ‘
l—'.'.l'i l
Put sin'x=¢f = x=sin/ o \
1 dt 1 A e

= — = =, B
Jl-y* dx 4
!=jsinr tdt - I=rj'sinzdr—_[ m_[sint dt | dt

i dt
= [ =—1 cost +J'l.cos! di = [ =-tcost+sinf+c
=5 !':—s.in"xms(sin'l :r)+sin(sin‘l x)+c s I==1-x* sin' x+x+e€

J-x: tan~' x

2 |
LetI=Ix tan‘xa{,’r @
1+x” 1+x3 S O
Put tan'x=7 = x=tant ¥ \\ 60 c;\\
1 dt 1
1+x? =Ex' - 1+x3dx:d{ : @&6 Q
I=[@n’ced = I:r_[tan%dr—j[%_[tanﬁd:]dr 6\' %’

=4, =.'I(sec’ f—l)dt—I[l .I(seczr—]) dt] dt \’\\O @
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Sol.
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Sol.
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2

= I=t(tant—1)~[(tani—t)dt = I=1 tanruﬁ+log(cos:)+%+c

x+tan' x—%log(l + xz) —%(tan'1 x): +c

| s | .\ (tan>x)
; PRt % —Elog(l+x )— g e
Ilog(x+?)‘&
(x+2)
1 2
Letf:jﬁ(‘i,_)-dx, PubsrT=i = de=d
(x+2)°
log 2 3 d(logt) ¢
= | — £= i ] df— || ——=
I jr‘ dt = I=[logtst*dt = I=logi(t r_[[ = [r*ar |
-1 1
leog:.-—’——]’l.’—d: oo ot l . g e R
(=) Y (-1 £ i (x+2)
Ixsin"xaﬁr
Let ;:’=J.xsin'1 xdx
1
Putl:sin“x,%:sinl xl\
dt 1 dt 1
= —=— = —=————=c0sldl =dx \h_ P
dx  \1-x* dx  J1-sin’t g

I =Isinr.t.cosldt =ljt.25int.eostdr
2
1 . 1 . di ¢ .
=5I1Asm 2idt = E[fjsm 21 dt —I[;{—{-Ism 2t dt]dl]
=lr _cosZt]+J-c052tdf 3 _icosszer -
| 2, 2 2| 2 4

1[ 2sin7 cost r .. v
7 —(—l.cos2t+%ﬂ+c=z[—sm 'x(l—231n'l)+xdl—xz]+c
:% —sin"'x(1—2x3)+x\h—x3]+c

Ix cos ' x dx

Let Iz_"x_clos xdxx — \ 60 c’;\'\o
Put f=cos x :>T:cost @ &(b

X
iy e e e e IR (&6 Q
NI J1—cos’t 6\.

I =jcos:.t.(—sinrdt)=-_2—1_"r.25inr.cos:dr =-_2—]j'tsin21dr \ &Q
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— lIsinZ!.dtg(E{j‘sinZIdt)dr s | 2 ”‘3052!]+J't:052!d’

s —n:c:~524'+smzI P —cos"'x(2coszt—l)+23m1'c°51 +c
- 2 4 2

= _Tl[_ cos ' x(sz - 1)+J1 -x’ .x] +te= _?l[—(sz —l)o::os‘1 x+xyl1-¥ ]+c

Icot" x dx

Letf:jcor'xa!x :>1=c0t"xjc&—j|:w_‘.dr]dr

=3 Izcot"x.x+I L —%xdc = I=xcot"x+j 2 —dx
+Xx° 1+x”
Put l1+x’ =t = 2x=£ B x(ﬁ':ﬂ
dx
I=yootpr L - I:xcot'!x+llog(l+x:)+c
2 t 2

Ix cot ' x dx

Let 7 =[xcot'(x)dx = I=cot” x[xdx— I{ijdx]dx

= I'=colbilik. X +‘.. = [=—cot™xt=|——dx
l+x 2 2 S 1 |
x*#l)-1
= F= x’ —cot~ 1+ljl ) = [ ="—a0t™ x+_l_jdx7l .__lﬁak
2 x” 1 2 2 2] #x

2 sz—cot" x+l‘x—ltan 'x+e
2 2 2

_fxz cot ' x dx

Lét I = Ix cot 'xdx = I=cot xj.x dx— J'[ ad xjx ]

3
= !=cot"x.£—+j ! .—dx = !=—cot r+
3 3

1+x* 3 x* +1

= IZ%GOt'ix+%I(x— de => I—icot x+——Ix dx——f

Xl x+1

Put ¥’ +1=t = 2x= Sxdi=—

I=£cm’13r+l x——l.lj—.dr — I=x—c0t"x+x—-—llog'r|+c
3 3 2 3 2%¢ 3 6 6
x°

r 1
. I=—cot x+———log|x +l|+c
3 6 6

PDFelement
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Sol.
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Sol.
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Sol.
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Isin" (J;) drx
Let /= [sin" (V) v

Put f=sin'vx = fx=sint = x=sin’t &I\,\
di_dsin'Jx dx d 1 7
= —= X

1
el = —= —
dc  dx  dx de N1-x 2Jx -
ﬂz 1 ; l :>£:; = sin2tdt =dx
dc  \J1-sin?t 2sint dx 2sintcost
=5 It.sinzrdr=:Isin2rdrmj(-t£)sin 2tdt =—t cos2!+J-c052!dr =_—"0052:+sm2!+c
dt 2 2

:%lsin" ,/,7?(1-25in2 t)+m+c :%‘(1 -—2x)sin" x+%\/;1'1—-x+c

-
-1 v 1 1
= ?(] —2x)sm -J; +E,/x(l —x) +e
Icos" (\/;) dx

I'=—[rsin2rdt= —[rIsin 2 di —I(%-Isin 2 ]df:| . _[f(—c;)szt) I(~03823ﬂ\
S
7

I g ; ' t(2cos’1-1)
_ tcos2t+sm2! +C:Ic052!_sm2!+C= ( )_sm!cost_‘_c
2 4 2 4 2 2 Vx

cos ' Jx Jx) -
= [2( ) IJ—JP—xXJ;+C=%(2x—l)ms"J;—%Jx(l—x)+C

2 2
_fcos"' (4Jr3 = 3x) dx

Let I=[cos™ (4x° —3x)dx ;
Put x=cosd .. O=cos'x = dr=-sinf df =3

I :Icos" (400536’—3c056)(—sin9)d9 o
= 1= [cos'(cos30)sin@ df = 1=-[36sin6 db

= I= —3Lejsina dﬂ—j[%fsinﬂ de}dﬁ}

= 1=-3[-6cos0+ [licos@d8] = I=306 cosf-3sinb+c
= I=3(cos 'x)x-3v1 ¥ +c . I=3xcos x-31-¥ +c 6\} »\Q
feo !5 o 2

| Car

Let I:Icos"[:;x: dx
=

Put x=tan@ .. @=tan'(x) = x=sec’d.dO
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I= Ic "[ ] ec’0df = !=J'cos"(c0526?).sec:9 do
1+tan’ @
— fzjzese&ed& - I:2j95e029d€
= I= 2{9!&3 20 do- j{ [sec’ 8d9}d6] = 1:2[9 tane—jl.ranede]
= ]=2[9 tan 6 +log(cos®) ]+c = [ =20 tanf+2log(cosf)+c

== T=2% tan"x—%,Zlog(l+x3)+c = I=2x tan"x—Iog(1+x3)+c
jtan"( 2x,)dx
J=%=
Let 1=jtan*( zx,)ak
- X

R 1+x°
X
Put x=tané .. €=tan"'(x) = dx=sec’0 do '\\

oA 2tan !
!ujtan'[l_

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

fg]se&e d9 = I=[tan"'(tan26)sec’ 6 df

= =20 tan@+2log(cosf)+c = [=2x tan"‘x-%.Zlog(l+x’)+c
A I=2xtan"x—log(1+x2)+c

3x—x%
[tan”

[l 3x* }

Let [ = _[tan e dc, Put x=tan@ .. O=tan'(x) = dx=sec’d
1-3¢°

lzjtan"[s tand  tan’ @

—~ | sec*8 dB :>:=j39sec39d9 :1:3]’95&23419
1-3 tan" @

= I=3[9[scc29d9—j|:%fseclgde}de?" = 1=3[9 tane—jl.tane de]

= /=36 tanB+log(cosf) |+C = =36 tand+3log(cos®)+C

=3 !:3tan"xtan(tan" x)+3log|cos(tan"’ x)|+C @
:>!=3xtan'*x~~£.3|og(l+x:)+C I=3xtan"‘x—-3—log(1+x3)+(‘ 60 ;\\'CJ
2 2 @ O
Isin"xdx
x:
e Ism xdx

Put x=sind .. @=sin'x = dx=cos 8 db
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Sol.
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= I&(m‘?ﬂl cos@ df8 = [= f@ cosec” @ cos@ d@

= e je cot @ cosecO d = I = 9jcosec9cot9d9 j[ )Icosecﬁmt9d9-|d6

= !:—Scosec9+j'1.cosec9d6 = [ =-Bcosech+log | cosecd—cotd |+c

sin ' x 1 J1-¥°
L d=— +log [—— +c
x * x
Itanx.seczx
1-tan” x
Let 1= [BESCE 4 it tanxst = secix=9 = secivdv=d
l-tan"x dx
!=I-—-;dt,Putl—!3=z :>—2:=—‘1"- :rdr:iii
-t dt -2
11 1 1 3
F=—|—i2 = I=—log|z|+c = I=——log|l={"|+cC
2"2 20g| l 2 gl |
. I:—llogll—tan2x|+c
2
Ie5‘sin4xdr

Let /] = fe”‘ sindx dx = J’—suwl:.rj'ehr dx— J[ M_[e"“ a!r:|dx

ix
= f=

dx > I=lsin4x. eh—ijeh cos4dx dx
3 3

= [ ;e sm4x—;[cos4xj. e — Imfes’ dr]

3x 3x
= !:l e sin‘ﬂix—i c054x_e—+j-sin4x_4.e dx
3 3 3 3

= I:l e sin4x—ie3"cos 4x—£j.e3"sm4xdx BN th Ie m4x—ie3" cos 4x+C
3 9 9 9 9
3x

;S (3 sin4x—4ecosdx)+c

= !:ie”sintix—i M @sedx+c - I=
2 25

j'e“ sin x dx
Fd (sinx)

Let / :j‘ez‘ sinxdx = [ =sin xj'ez" dr—jl-TJ'elxc&Ja& 60 (?;QO
e 1 1% o @

dx = 1=—ez"sinx——fe“cosx dx
2 2 2

=X
5 B
=5 lrsmx.T—Icosx.

= 7 :%e:‘ sinx—%[cos xIe"‘“dx—f[@jehdx]dx] %
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2x 2x

= !=le2‘sin x—l COs X. +J'sinx.e | = lzlez"sinx—leh t::c-sx—l Iel‘ sin x dx
2 2 2 2 4 4
1 1 1 5 1 1

= J=—e" sinx——eZcosx——I => —=—e"sinx——e* cosx+C
2 4 2 4

2x

M — (25inx—cosx)+c

Iez" sinxcosx dx

Sol. Let / :Iez"sin xcosxdx —= I :%Iez‘ (2sin xcosx) dx

54.

= !=5Ie3‘sin2xdx - I:%[sin2rf e”&—j[@fe”aﬁr]dr}

2x 2x 2x

= I=l in2x.< 28 _&| = 1=—l~ = sinzx—jez"costair

2 2 2 2| 2

= I oo
= J= stx——_[e‘ cos2x dx

2

—] 1:8- sin2x—l[c052xje3xdr—I[mjez"cﬁr](ﬁr]

4 2 dx
= Jze-:r sin2x——1- co .e-x i ; .e-x

4 2 2 2
— - Sinzx_e:’cos2x_ljensin2xdt_ez"sian_ezchSZx_[

B 4 2 \S 4 4

el.t elx eEx
== 2] = sin2x——4—cos2x+c I = (sin2x—cos2x)+c
[e** cos(3x+d)ax

d 3x+4 .
Sol. Let /=[e cos(3x+4)de = I:cos(3x+4)je:‘a&—I[MJ‘e“‘dx:|dr
dx

==
= ~ )+§—Iez"sin(3x+4)a5:

= ['—*e—cos(3x+4)+—!sm(3r+4)-|. b~ I[@na:::—*-ﬂj °‘dx}dx:l

=5 P

“ <
=2 I= 62 cos(3x+4)+%e:‘ sin(3x+ 4)—%_[(?3" cos(3x+4)dx \@K %.Q

= %I-%{2005(3x+4)+3sin(3x+4)} Iz%{Zcos(3x+4)+35i 4) &Q
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55. _fe"‘cosx dx

Sol. Let / :J-e“ cosxdx = I :wsxje“dr—f[wje“dr]dx

= I =cosx. ——e"”cosx—je"sinxdx

= I=—¢"cosx —[sin x!e"‘dr—j{d(%mje"ak] dx]

=% =

e e . . _
[ : - ld{l =I=—e cosx+e"smx—je"cosxdx

= 2/ =—e " cosx+e “sinx+e

56.  [e* (sinx+cosx)dx
Sol. Let / = [e*(sinx+cosx)dx, where f(x)=sinx, f'(x)=cosx
= I=[e{f(Def (xde = =& f(x)+ec . [=¢simx+c
57. J'e"(cotJr—cosec2 x)a&
Sol. Let / =Ie’ (cotx—cose& x) dx, where f(x)=cotx, f'(x)=~cosec’x
= T=fe{f(x)+ f'(x)} dx = I="F(¥)+e . I=e cotx+c
58. Ie"(secx+secx.tanx)dx
Sol. Let 1’=Ie’(secx+secxtanx)cﬁc,_where f(x)=secx, f'(x)=secxtanx

=5 !:je’[f(x)+f'(x)]a& >R f(x)+¢ .. I=€"secx+¢
X o 1
59. Ie [tan x+l+x:)a‘.'x

Sol. Let Izje’(tan" X+ .
1+

Jt.:)abr, where f(x)=tan"x, f’(x):%

1+x

= I=[ei[f(x)+ /' (¥)]dx = I=e"f(x)+c - I=c"tan” x+e
60. Ie" {cotx+log(sin x)}dx
Sol. Let !:_fe” {cotx +log(sinx)}dx. where f(x)=log(sinx), f"(x)=cotx

= I=[e[f(x)+f'(x)]dx = I=ef(x)¥c - I=e"log(sinx)+c <
61.  [e*(tanx—log(cosx))dx bo ’\,\O
Sol. Let /= [e"(tanx—log(cosx))dx, where f(x)=—log(cosx), f'(x)=tanx {b

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

fo‘
Sol. Let [ = J'e [secx+log(secx+tanx):|dr where f(x)=log( secr+tan§l\@?) %Q

\/
N
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Sol.
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Sol.
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= 1=Ie‘[f(x)+f’(x)]dx = I=e"f(x)+c .. e"log(secx+tanx)+c

b
J.e‘[ +sm:fcosx]dx
cos’ x
e ]zje,[]+smsfoosx]m. & P J-e ( _i_suuuc.n:‘:owr]d!r
cos’ x cos’x  cos’x

= ]=Ie’(sec2x+tanx)ak-, where f(x)=tanx, f'(x)=sec’x
=5 ]=Ie*{f(x)+f'(r)}dr = I=e"f(x)+c . I=e"tanx+c
j-e,([sinxcosr—]]aﬁr

sin” x

Let I_Iex(smx_cgsx—lex a4 I:Jce_,(sm_x.fosx_ 12 de
sin” x

sin” x sin~x
— f:jefr (cotx—cosec:x)dx, where f(x)=cotx, f'(x)=—cosec’x

== !=Ie’{f(x)+f’(x)}ck = I=€"f(x)+c .. I=€"cotx+e

Iexfcosxfsm x}k

Cos™x

L AR

cos” x Cos° X COS” X
= I=je’(secx+tanxsecx)dx, where f(x)=secx, f’(x)=secxtanx
= 1=Ier[f(x)+f'(x)]dr = [=é"f(x)+& . I=e"secx+c
-‘-ex[Z—sinZJr]d)r
1—cos2x

Let]:J'ex(Z—stx]‘ﬁ_ 4 Iz_[e (2 stJchjr . Ie[ .21 _251nj\r(fosx &
J1—cos2x 2sin” x 2sin” x 2sin” x

e !=je’(cosec:x-cotx)ch', where f(x)=-cotx, f'(x)=cosec’ x

= !=_‘.e"{f(x)+f'(x)}cbr => I=€f(x)+c .. I=—€"cotx+c

\ 2

J-ex[1+sinx}ix
1+cosx
Lt I:Iex(l-#-sinx\dx

1+cosx

3 . X P @
; 2sin —cos —

:>1:je” 1+sinx v = P I ] + --2—2-dx 60 ;\\'()

2cos’ ~ 2c0s7>  2cos X @ O

\ 2/ 2 2 (b
=5 IZIe (lsec —+tan de where f(x)= tan f'(x)=sec px 1 K@ Q&

2 22 \(b

=5 !:Ie‘[f(x)+f’(x):|dx = I'se’f(g)re = Ize‘tan%-;-c Q% &Q
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68. Iex [sm 4x— 4]dr
l1—cosdx

Sol. Let fzje*[s‘““"'““]dx = fzjex[s'"4’f"4jdx

1—cos4dx 2sin” 2x
ST THER Y,
2sin” 2x 2sin” 2x 2sin” 2x sin” 2x

=5 [:Ie‘(coth—zcosecZZx) dx, where f(x)=cot2x, f’(x)=-2cosec’ 2x
= 1=Ie‘[f(x)+f’(x)]aﬁr = I=€"f(x)+c .. I=e"cot2x+c

e’ l:-\)I—x2 sin”' x+1]

69. j’ W dx

[ =< sin”!
Sol. Tk ]:[ﬂr, 1-x sm, x+1 i, P j l X sin x+ 1 -
. L \/l—X' ~[| — Jl_xz

= ):Iex{sin"x+J]T1m where f(x)=sin"x, f'(x)= ﬁ
=5 !=je"[f(x)+f (x)]dr = I=e'f(x)+c .. J=esin x+e

0. J-ex[1+xlog:-:]d‘
X
Sol. Let I:I;ﬁ[ﬂ} = T [ [1 xlogx)
X

= I= j [ +logx]a’x where 7 (x)=logx, f(x)"—

= !rje*[f(x)+f‘(x)]dr >d=ef(x)+c .. I=¢"logx+c

71. j'e{ 1+xx) }dx

_ el (*D) el 1 ]
Sol. Let /= e {Hl)} :>1-_[e{(x+l) } = I=fe {ﬁ_(xﬂ)z}d’(

=5 = |t _1_(x+l) }d,’x where f(x)—— 7(g= & +l)
=" ]=jex[f(x)+f‘(x)]dx = I="ffx)+e = I=e‘.i+c 1—:;1+c

7. ;ex{(;‘f}m
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= |e* 1.~ 2. . where f(x)= 1,,'x=~ 2
e ) {(m). (m).,}atr bore £ S B
= I:je"[f(x)-kf'(x)]dx = I=e"f(z)+ec l:ex‘(.ﬁl-l): +c

2| 2=
Ie {(l—x):}dr

X . (1-x)+1 (1-x) 1
sa-feilite = sl e <1l {(l e

:Ij{ X(l—x)}dx whcref(x)( )f()*

(1- )
=5 !:Iex[f(x)-rf'(x)]dx = B=&f(x)+c - !=e".11

p x-3T-
J.e {(x—l)'?'jdx
o X—3 A x=1 2
Let I =e {(I_l)s}dx = I=[e {(r l).}dx 2 Iple {(x_l)s (x_])s}dr

=|e* 1,— 2 where f(x)= 2.
-l {(H)- =) }“ﬁ e )l SOy

:>]:Ie*[f(x)+f'(x)]dx S P=cSf(x)re - I==" -

: —¥c
(x=1)
Ie*" [;’;—_}Jdr
o
dt dr

Let [ = j”[3x l]a&' Put 3x=1¢ :ak‘? :3:5
x

& j[ )ﬂ :l:%!e’(}—%}dl,wheref(r):%,f'(;):__
= 1=[e[f(0)+ 1/(1) ]

+cC

t
= ]:le'.f(t)+c = Pbglic 3 B=d.P o
3 30 3 3x <

e $ O
I=§+c @60 c’)\o\

I"~”’{(:cx+.+:;)’}mr %\(&6 .
aviefimple =il «rifie
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:!zje‘{ R e ,}aﬂr, wheref(x)z}%,f'(x)zu

*+2 (x+2) (x+2)°
:I:Ie"[f(x)-kf'(x)]dx :>)'=e‘.f(x)+c .'.fze’.x_1'_2+c
77. j’””h,dx
(1+2x)
Sol. Let 7= [ &, Pitaz=r 52=2 g ®
(l+2x) dx 2
rdt
I'=|¢€. — 1_—
>1=Je 2(1+1) 2 ik {(m)}
=5 I=l‘[ (I+l) dt ]_,_j g, T ] dr
4 (t+1) (t+]) (1f+])2
:_I {(JH o }dt where f(x)_mf( )_—(r Py
X "W _ox _l :L ) . ez::
_*>]—Ie [f{x)+f(x)]abr = I=¢"f(x)+c :>I—4,e,r+]+c O 4(2x+1)+c
2e| 2x—1
8. [e [4x2)
Sol. Let /=[¢’ [Zxr Dk, Put 2=t :2_% :>dx:%
L s
!—Eje[f ]d: :>1_2j'e [f ﬁjdr
i1 W o L
:!-Eje L ’zjdt,wheref(x) (,f(x) p
= ]=Ie"[f(x)+f’(x)]a§' = I=e f(x)+é = I=%.e'.; B =% 1:;;+c
. ]:ZZA'-'-C
X
. 1
79. Ie [logx+F1dx

Sol. Let 7= [e"| lo x+—15-d.'x = I=[e*| |10 x+%+—%+% de O WO
(a7 o)+ -5 7] & &

& <
= I=e [logx+ de [e (;—?de, 5 {b
\ Q
= 1= [ £(x)+ 4 (x) e~ fer | £.(x)+ £ () e 6\@ X

where f,(x)=logx, f,'(x):—@):
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= I=¢f(x)-¢fi(x)+c = ]=e".10gx—e’.l+c Ize"(Ing—lJH:
X X

I log x i
(l+10gx)'
Let 1=IL",dx, bulipesr 5 gt s3 2 syl cdh o5 desibil
(1+logx)" x dx
I=[e——dr =1I=[¢ i d P = I=[¢ s S N P
(1+1) (1+1) (r+1) (r+1)
:>!=Ie’ = ],ldi :>1=e‘.-l—+c 5 B aonp
1+1 (.'+l)" 1+1 logx+1
I{sin(logx)+cos(logx)}dr
Let / :j{sin(logx)+cos(logx)}a§r
Putloga=r amed =1 sl wd v
x dx

1= Ie’ (sinz+cost)dt, where f(x)=sinz, f'(x)=coss

= ]=je"[f(x)+f’{x)]dx = I=¢" f(x)+c = I=¢'sint+c .. I=xsin(logx)+c

1 1
I{“’g"  (logx)’ }a&

Let I:I : —+dx, Putlogx=1 2 x=¢'
logx (logx)

=£ :ldrzdt s AT xdl) — de=¢' di
dx X

= | =

!:I[;u%]e‘ dt, where f(x)z%, f’(x)=+;1?

= Izjex[f(x)+f'(x):|dr = I=€ f(x)+c > I=e"%+c Sk

I{log(log x)+—(—logl—x)1}¢r
Let J= I{Iog(logx} + (Iogl 7 }dr

, di <

Putlogx=t .. x=¢ = —=— Ddr=xdt =Ddx=edl 6

—_

x dx

1 1 11 N
!=Ie’[log!+~;}df = I=Ie’[(logt+;]+{—-f-+}—2-de %\(b cb_

= I=[¢ (logH}]dt—Ie’ [F_t_:}ﬂ‘ ‘g\\o (o)
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= 1=[e| £+ £ () [d-[e | £(O)+£ O)]ar = 1=¢7(0)-¢ L)+
where f,(1) <logt. £/ (1)=7. £(0)=7. £ ()=

]+c
logx

= !=e\logr—e"%+c => lze'[logl—%}-c ® il x[log(logx)—

o J.sin( ) cos‘(\/;
sin( )+cos‘(\/;

sin i(‘/; e (J_] [.. sin ’x+cos"'-\‘=£]
sin 1(\/;)*505 ( ) :

sml(&lj‘:’s = fzij{sin"(J;)—E—sin"(&)}a&
=2 i (V) Z-sin () - = 1= 2 f{2sn (FF)- L

= 1=3j{2sin‘(\l§)-f}dx — 1=ij.sin" (J;)dx—j'dx - 1=%1,—x (1)

)
|

=

Sol. Let / = j

SEE

=% i

1 J'sm( )d.'r PutJr=r = —=ﬂ = dc=2Jx dt = dce=2tdl

2\[ X

= I, =[sin"' ()2t dt =1, =2[tsin (r)dt

2

= I, =2¢in 't J'rdt—_"[——(siﬂf: d:-| NG —2{3111 1. -——I—— ﬁdt]
4

Ia 1.0 7 (1-r)-1
=S8 =2| lin't+— |5 dt I, =2| —sin"'r+— dt
ik e ) = {2 e ]

1 1
_sm f+ Iﬁd—gfﬁdf}
= 1, =2 —sin"r+—IJ1—!: a’!—lsin"'t] +c
2 2 2

r 1 1
= 1, =2|—sin" U+ LI+ Losin ™ 1 - =sin™r
g 4 4 2

= 1,=2 %sm H_Z 1 —%sm l]+c =5 Il:|:xsin"(w/_) J_Jl x—Esm" - -60

Put the value of /, in equations (1), . 1:% [xsin"(J_) ‘/_Jl—x——sm‘ . -\f@ Q
85. [ .5 5t % Y
Sol. Let /= j's 5% 5%dx, Put1=5" = log/=5"log5 :>-dt 5‘@ &Q
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= dr=1.5(log5) dx = di=5" 5 (log5) dx = e -=5" .5%dx
(log5)
o dr 1 % 5 5
.—.I : - = - +c= —+c= —+c
(log5)" (log5)™ log5 (log5) (log5)
Iezr[l+sin2x]dx
1+cos2x
yosk I:Ie2’[1+5in2x]dr
1+cos2x

Put 7=2x jﬂzdx‘, Ie'(ﬂ ﬂ:lje‘( 1 Lsint )
Z l+cost)2 2° \l+cost 1+cost

. ¥
2sin—.Cos —
=lje’ } 3 2 2 df:-I-Ie’(lsech+tani)dr
2 5 2 1 2 2 2 2

cos’ = 2cos’ z
2 2

Here 7(1)=tans = f'(1)=sec' -
t i dt 4 ' t 2x
j" [11:2::;]_2‘ 2‘;“_."3 {f(1)+f (!)}d{z-;-e S()+e =}ie _tan—;-+c

[21‘] -
=—e  tan| — [+c=—e~ fanx+c
2 2 2

jeh[i—sinu}ir
1—cos2x

Let 1:Ie3r I-sin2x
l—cos2x

Again Let 2x =1

Diffi on the both side w.r. to x, we get -‘%(Zx) = i(:)

dx

e

S N c,}\o@
[:% J l#ZSin(;)cjos[;] B KQQQ&(O

\ 2Si"2(i] %\(b L

T 1 2sin(1/2)cos(1/2) Q
I_Eje \ZSinz(h’Z)_ 2sin’(1/2) ! ‘\’\\OQQQ&
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iy 1 cos(1/2)
! _E-"e {ZSin2 (1/2) 3 sin (1 /2)}(;
I =%je’ Gcosecz (1!2)—cot(112)}1:
I= —%j‘e’ |:c0t (¢/ 2)+[—%cosec2 (r/ 2))}#

Let F(1)=cot(1/2)
Diffination on the both side w.r. to t we get

d d
= F(t)]:Z[cot(Hz)]

F'(f) = —cosec® (:;z)x%

F'()= —%cc:)sec2 (1/2)
Using Ie’ [F()+F'(t) e =e'F (1) +c

|
I=—F(t)+c
L)+
I:—%e‘cot(h’z)-l-c
. [Zx]
[ =——e"cot| — |+¢
2 z

1 2x
I :—Ee cotx+c

mm Wondershare
PDFelement

Remove Watermark g



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



