Chapter- 3

Integration

Integration By Parts:

If we want to evaluate the integral I f

Formula:

Results:

— ) — = —

x)g'(x)dx , we may use_integrajiorriy ‘pars(

o fe?*-.raf-.(x-)._. f (y\]ux = éaxf (x)+c

[ [\» i

J. A A

SV = UV — jvdu

EXERCISE 3.4
Q.1  Evaluate the following integrals by X 1
arts :—Inx——jxdx
p : 2 2
i Xsin x dx 2 2
() I :X—Inx—l(x—}rc
Solution: 2 2\ 2
Ixsinxdx =X—22|nX——2+C
Integrating by parts ) ) 4
(iv) Ix In xdx
= X(—C0s X) - [ (—cosx).1dx
Solution:
:—xcosx+jcosxdx Iln s x2dx
=—XCOSX+SINX+C Integrating by parts
i In xdx 3 3
i) | :Inx[X—J— j(X_j.ldx
Solution: 3 3 )X
3
_[Inx.ldx =X—Inx—l.[x2dx
Integrating by parts 3 3
1 x| 1(x3 22,
= | x= =—Inx—=| — HL=—InX-
(Inx) (x) jx.xdx iy 3\
=x|nx—j1dx i ] (/ [ Inxdx | ™
=xInx—x+c \ AT\ ( SLIJtLﬂLJ AR L
. — W 1 I'._.'. / .'I "I
(iii) len yaXx) \ \ 0 o \ - Jlnxx dx
Solution \ = Integrating by parts
|m> xd

Y|
) tegratlng by parts

=In x(%}—](%z}%dx

4 4
=In X(X—J—jx—.idx
4 4 X
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4 4
:X_(mx)_l("_jm
4 4\ 4
X4

=?(In x)—%x“rc

(vi) _[x“ In x dx-
Solution: \Wom

Ingcradingoy parts

_ -_;": ;|nx(§)—j(§j-@dx

5
=X€(In x)—%.[x“dx

x° 1 x° x° x°
:—(Inx)——(—]+c=—lnx——+c
5 5 5 5 25
(vii) j tan~* x dx
Solution:
Itan’lx.ldx

Integrating by parts

—jx.1+lxz dx

=tan " x(x

=xtan‘1x—lln‘1+x2‘+c
2

(viii)

_[xz sin xdx

Solution:

Ixzsin xdx

Integrating by parts \ _ j_

X" (~cosx) - ( cosx)( XK |
=—Xx* (S x+?Jxm.f.‘xd

_ Integrating, by part" '
N R Js,\+2Lx. (sinx) —_fsin x.ldx}
~ =-x?cosx+2xsinx—2(—cosx)+c

=—X*COS X + 2XSiN X+ 2C0S X +C

x\"

VoA
P X2 XZ 1
=tan'x| — |- [
(2] 15 (1+x2
X2

Integration
(ix) sz tan™ x
Solution: Y
rhn X [}
.m 20retinig Dy ajts
IR B W
Stan x| X[ X 1 - dx
3 3 1+x
=—tan x—— ax...... i
3 1+ x? @
3
> Is an improper fraction,
1+x
therefore by long division
X2+1 | X°
+x° £ X
—X
3
so =X 5 =X— 2X
1+x X“+1
Hence (i) becomes
3
~Xtantx-t J' X — ZX dx
3 3 X“+1
3
~Xanix-t de ! 22X dx
3 29 x°+1
3 2
_ X tantx-1 X——lln(x2+1) +C
3 3| 2
3
:X—tan‘lx—1x2+lln(x2+1)+c
3 6 6
() I xtan™ xdx . o~
70|U'[I0r1 AN "-_' | ;“'._e'; \ o
\ pr. -
\ [ an XXLX \ '

i’nteg ating by barts

2

jdx
2

+ X
2_
X_Ztanlx_llij.wdx]
2 2
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X2 1] f1+x 1
=—tan " Xx—— dx — dx

2 ZUHX2 I1+x2 }

2

=X?tan‘lx—%UdX—_[1_,1,.z

X2

e 1
=?ta;1-.lx—.-:|_x tan) Ty 42 4

(-
(W41

X2 i AR TR
== tar X\~ k4 =tan tx+c
N A
I e

| : L]ztan xj(x2+1)—%x+c

(xi) _fx3 tan™" x dx
Solution:
Itan x.x* dx
Integrating by parts

=tan'x X—4 —j X—4 1 X
4 4 1+x>

4 4

Integration
1 X3 l
=—(X4—1)tanflx—_—_+—x+c__
4 T 2N
—ixii)  [xCessdx, N |
. . L
_ Solution: |\ |

J['x'* c05 X dx

Integrating by parts

=x(sin x)—J'sin x(3x2)dx

=x3sin x—SIxzsin x dx

Integrating by parts

=x’sin x—3[x2(—cos x)—j(—cos x)2xdx]
= x3sin x+3x* cosx—GJ.xcosxdx

Integrating by part
=x3sin x +3x? cosx—e[x(sin x)—_[(sin x).ldx]
= x*sin x +3x? cos X —6XSin X +6C0S X +C

(xiii) j sin ™ xdx

=X—tan’lx—1_|' X ~dX ... (i)
4 47 1+x Solution:
4
X ~ is an improper fraction, Isin‘lx.ldx
1+x )
therefore by long division Integrating by parts
x2-1 .
i1 [ ¥ =sin lx(x)—J.x.
4 2
XX xsin™ x— ( jf —2X
2 =
:Xz_ V1-x?
FXx°F1 .
1 = xsintx+= .[1 x) (2x)d
x* ) 1 TN (1
=(x2-1)+ . [
1+ x* ( ) x* +1 _ s 1\1_)('?)?’., R
So, (i) becomes - AT ERRIR ?‘*'5'7.1—)F"’r’b
:XZ‘an?x-"ﬂ Ko -'d‘ff} WA AN \2
IV VAU oy WA AU Pt .
AR 1“ = = xsin™ x+41-x* +c
=—* —| .'-(2 -1 I LL . R .
s “CM [ +x2dXJ (xiv) jx5|n‘lxdx
N N TN LA IES 1 Solution:
SN = tan T x-S - xtan T x| e -
Y \ 4 4| 3 .[sm X. X dx
x* X x 1 L Integrating by parts
= tan'-—+>-Ztan" x+c
4 12 4 4
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Chapter- 3 Integration
2 2 HJ
X X 1 . SIN“ X 1Xesm2x1
=sin" X —I dx I = ——e +— _——ITL "
2) 72 1-x 4R A
) ) L Ansin?dx|) A letsingy
1 —X Vi [ b H———|— e +Cl
—sin" X+— =dx_ 2 | M
1-x | - .'EI-'— L sinf X -iex+ex sin2x
X 0] eyl VL " T2 4 g
:?SLQ r r+':)lj . /_==2 d)’ 2 _— 1 . 1 . 4
SRR AT SR | =Ze*sin’ x—=e* +-—e*sin2x+—c,
AR = 5 5 10 5
REE Sy 1
AN dx—j dx
2 \/1_)(2

e dx} ...... (i)
Asj'x/a —X dx— ’l;

and I dx =sin*x+c¢

NG

So (i) becomes

XZ

:—sin‘1><+E 1sin‘1x+5 1-x* —sin™*x |+c
2 2|2 2

X . 4 1. 4 xyJl-x

=—sin""X—=Sin" X+———+¢C
2 4 4

(xv) Iexsinxcosxdx

Solution:
Let | = Ie* (sin xcos x )dx
Integrating by parts

=12 =2
I:eX[SIn xj_j(sm Xj.exdx
2 2

e*sin’x 1 (1—c032x) .
= —-= e*dx

2 2 2

= __.'

esmx 1

1 r
= de+ [e C.’)“Z‘ dx

2~ 4 G
Integra*-fnq by parb h ™ \

.(isLn X-,l :'. L fsnzq .[ m‘xedx}+cl

e sm2x 1 2sinXcosx
- e*dx+c,

% I " dinf? Y A
L ]

(sin®x 1, e'sin2x 1
I=e —-—e'+ —=|e*(sinxcosx)dx+c,
2 4 8 4

(xvi)

Put fcl =C
5

| = 1eX [Zs,in2 X—1+ 1sin 2x}+c
5 2

_[xsin X COS X dX

Solution:

'(Kv'-\ J ‘0" s (S

Ix(sin x cos xdx )

Integrating by parts

_ x[s"‘; Xj_j(smzz XJ.(l)dx

- gsin2 x—%J'(Zsin2 x)dx

— gsin2 x—%j(l—cos 2x)dx
= %sin? x—lj'ldx+lj.0032xdx
2 4 4

X ., 1 1sin2x
=—SIiN“X—=X+= +C
2 4 4

X . 2 1 1 ATy —
=Zsin X——X4:--.‘J'H1_Z)\-.+C =Tl
2 A .&H_. o

= - L L ‘ -__.'._ -
“ | | # = | h, et

Soth on: | L

i .-'

]

\ ""'chos x dx

1+cos2x

) dx --cos?x =

(1+cos2x
ZIX—

:%dex+%fxc052xdx

Integrating by parts
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Integration

, _ .
:E(X—J+l[xsmzx—J‘Slnzx(l)dx}
20 2 2 2 2

1X2+xsm2x 1J.sm2xdx
4 4
Ly, xsin2x 1f-cosgy)of)
4 '-_4-.._ A - 2 AR
1., xs"_n’_ CHS X,
=2 .—-_j;_—-.-- .— _:— £

N Y ¢ 1
=l Lx +x3|n2x+20052x

(xvii) [ xsin® xdx
Solution:
Ixsinz X dx

= J- X(—l_ COSZX]dx .- sin? x = 120082
2 2

:%dex—%jxcoﬂxdx

—EJ.XCOSZXdX
2

Integrating by parts
x2 1] sin2x_Isin2x }

A= 1)d
T4 2|0 2 y (Lo

2
=X——1xsin 2x+l_[sin 2xdx
4 4 4

1 , . (—cost)
=—| X“—XSIn2X+ +C
4 2

=1{x2 —xsin 2X—10082x:|+c
4 2

(xix) I(In x)” dx - )
Solution: e '
I (Inx flf!.}_.df.( e
Integrating by Darts |

frr)n &)= Jx2(|nx) 1dx
. X
_x(lnx ZIInxldx

Integrating by parts

2

:x(lnx) —2{(Inx)x [Xidx—l

.,

.2)\|h 2:1 ;_d)'

L

——.)"('r.-lx)
( nx‘; -4 2X1InNXx+2x+C

£ Inx[lnx 2]+2x+c

() Iln(tan X)sec” x dx

Solution:
jln(tan x)sec” x dx

Integrating by parts

_ _ 1o
=In(tanx)(tan x) j(tan x).tanxsec xdx
=tan xIn(tan x)—J'sec2 X dx

=tan xIn(tan x)—tan x+c

ocxi) | XS"‘J—X
Solution:
xsin~ x
e
= [sin™ x—dx

N
:__D.sm ff(-0)7 - ZX)}d}

Integrating by parts

-1 . . \il—xz J1-x2 1 w
=—|sin™"x. dx
2 1
(ZJ g 2/

\ _}ci'.-{lf'-xz gin] )i+ Xx+c

—gEvaluate the following Integrals.
(i) Itan“ x dx
Solution:
_[ tan* x dx

:J'tan2 X.tan? x dx

= J.tanz x(sec2 x—1) dx
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- J’sec2 xdx+jtan2 xsec? xdx

3

X
=tan x+ +C

(iii) J'exsin2xcosxdx
Solution:
Let | =J'eX sin 2x cos dx

1 ‘s
I :Ej[e 23|n2xcosx}dx
Using 2sinacos S =sin(a+ f)+sin(a—j)

I :%jex[sin(2x+x)+sin(2x—x)]dx

I :EJ‘EI_(S'I'n?)XjL?n_-X)dX"- \
___.-' '.I ..I I--'\-I.":.. xﬂ\" ..-. | =
| = lj> §in3 \(.dx._+'1 Lel sinx dx-
AR RO T
N A
=25 4= i
JI Il\.ll .:'2_1—+22 ()

Now I, = Iex sin 3x dx

Integrating by parts

I e Lln‘(-I-['l‘ '|n-v< J‘sInve‘t

Chapter- 3 Integration
= [(tan” xsec® x—tan” x)dx I—e( COS3X] ( C033X1
=
= [(tan )" sec® xdx — [ tan” xdx TS\ |
] = q—'—e +3—’Ie £0SINGR™
tan® x . R
= —J'(seczx—l)dx - VAL AT
3 S ntegrating Dy,:)a-'rts
tan® x' AT x - :
- 3 C Xr(+[1dl ' Ilz—cos3xe l[exsm?,x_jsme.exdx}
LA 3 3l 3 3
K13 ) ) —

: Iz_f-fHB_X_ Ve l, = C0353Xex+éexsin3x—éje*sin3xdx
I_—cosBxX lx.3 1I
4i) jsec“xdx 1= € gesindx-cli+g

1 —C0S3X 1.,.
Solution: I1+§I1=—ex+§exsm3x+c1
Isec“xdx
10I _—cos3x , 1 , . 3
:jseczx.seczxdx g =g ¢ +gesindg
=J'(1+tan2x)seczxdx 9[—cos3x , sin3x ,] 9
L =— e+ e” |[+—c¢,
10 3 9 10

1, :f—o[—3cos3x+sin3x]+%c1
Now

I, :Iexsin X dx

Integrating by parts

I, =e*(—cos x)—j(—cos x).e*dx
1, =—€"cosx+ [ " cos xdx

Integrating by parts

)

\ 'j ~—e tocx el smx—l +C,

21, =—€*cosx+e*sinx+c,

I —Eex[sinx—cosx]+1c
2 2 2 2
By putting the values of I,and 1,in

0] I——{ O(sm3x 30053x)+%c}
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171 . 1
+=| =e*(sinx—cosx)+=c,
212 2

1./1. 3 1.
| ==¢e"| —sin3Xx——c0s3X+—=sinX
2 |10 10 2 }

1 .19
—=COS X1+ 4—iC| H—1
"-_-.._?-'-J-O 42

-.—.41ex{-"-sin;‘.x--}mss,wsinx—cosx}rc
_ NP
SN N 9 1
.~ Where c=—c,+-¢,
20 4

(iv) Itan3xsecxdx
Solution:
Let | =J'tan3xsecxdx

| = [ tan” x(tan xsec x) dx

Integrating by parts

| =tan® x(secx)—Jsecx(Ztan xsec” x ) dx

| =secxtan? x—ZIsec xtan x(1+tan® x)dx

| =secxtan2x—2fsecxtan xdx—2.|.tan3xsecxdx
| =secxtan® x—2secx—2l +c¢,

31 =secxtan® x—2secx+c

I :l[secxtanz x—25ecx]+&
3 3

I zl[secxtanz x—23ecx]+c
3

Where c:&
3
(v) J' x’e**dx
Solution: )
I x%e>dx -\ )

Integratiqa-bv parts

~ JI

N | __Il'"iﬂg catiig hizrarts

)'(”eSX 3 , e5x e5x
c —g{x [ 5 J—I?(Zx)dx}

1"' oWV T s 25L 5 '5°

F, .'._ I'__ \ W ‘_1 1
3 (ES_XJ-\ __J(';'dj43’2d’ ™ \ . i k
VAR ™

3™  3x%e™

= - .5 fxeSde N
5 25 —35° -
Integrat'nc, 0y |»arts

Xaesx 3y zbSX ' I i ej o }

cxe 3xe™ 6xe™ 6 ¢
= + ———|edx
5 25 125 125
X3e5>< 3X2e5X 6xe5x 6 e5X
= - + -——| —|+c¢C
5 25 125 125( 5
X3e5x 3X2e5x 6xe5x B 6es><
5 25 125 625
14| 5 3x* 6 6
=—e7 | X’——+—X———|+C
5 5 25 125
(vi) Ie’x sin 2xdx
Solution:

Let I ='fe‘X sin 2x dx
Integrating by parts

(222 (2222

| =— “*dx

Integrating by parts
_ _e; _; x Hsin;xj_]-sin;x(e,x)(_l)dx}

—X

® cos2x—tesin ZX—EJ'e**sin 2xdx+¢,
2 4 4

—-X

| =% cosax—Tesin2x— 1| +c,
2 4 4

1 —e7cos2x 1
l+==— 20

4 2_ 4'__
(5 -~ L.L \ P
e Cas X 28 Yoy
Ikﬂ- .ji_ '4_ CO::X Zla-’ Ty 1—01

|_7x )

_—Ze‘X {cos 2x+lsin 2x}+c
5 2
Where gcl =C

(vii) Iezx cos 3x dx

Solution:

172
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Chapter- 3

Integration
— [ 1
Let | = [e* cos3xdx Wherec:Ecl _
Integrating by parts Ik
) Q3 ShOW-.nci. | 1 -
2XS|n3x sin 3x o2t A >
| = - j x 20x 1 (. b
3 e JP snnxlb—T/.z__e siffox—tan 2 | +¢
avils e a
sin3x . 2 vy RLE
I = 3_ v ! [Sln .JI\\: 1 1X W x | ko L "\)0 U"'N'T
Integraiing '_)y [__ar.'_S' R L Dl Let I_J. e” sinbxdx
- SBX oo —7[I—°%3—XJ J'—c%s3x 2x(2)dx+c} Integrating by parts
[ ) 2 cosbx cosbx
MAY lzea(——j— (——j e™)(a)dx
i = m:)(ezx+§e2xcosSx—gJ‘ezxcos3xdx+c1 b I b ( )( )
ax
sin3x 2 4 __€ Al
| = : SINSX g2x 4 262 cos3x— 2 | 4, I = 5 cosbx+bje coshbx dx
4 sin3x - 2., Integrating by parts
I+§| =3 e COS3X+C, | b g{em(sir:)bx)_ sir:)bx(eax)(a)dx}
13, sin3x 2 R a
El :Tezx 9 2>(COS3X-|-C I:Ecosbx+z{ebsinbx—zje""*sinbxdx}
- 2
| :3|:Sln3Xe2X+3e2XCOSSX:|+gC]_ I = %cosbx+§e sinbx—%'fee‘xsinbxdx+c1
13| 3 9 o e
e2x I=—cosbx+—2e sinbx——1+¢
I :5[35|n3x+20053x]+c b b b?
a®, —e* a o .
Where 9 I +—1 :Tcosbx+ge sinbx+c,
c=—¢
, 13 a’ +b? | _ | DCOSbx+asinbx]
(viii) jcosec xdx b2 - b2
Solution:
3 2 ax 2
Let | ZICOSGC xdx I:(azb bzJZZ[—bcosbx+asinbx]+cl[azb bz]
+ +
| = [ cosecx(cosec” x)dx R _ y
_ | =———[asinbx—bcosbx]+c —. 7"
Integrating by parts a“+b e~ [
I =cosec x(—cot x)— [ (—cot x)(—cosec xcot x) dx - e N N I e R R ety
( ) .[( )( )- =1 . \Vc'lflere & =Cl‘(_2_ _|.3.; " 1 s
I=—cotxcosecx—J'cot2xcosecxdx,i LA ATV e res
I =—cot xcosacx— [ cosec X1 )c-yecxox L) Pt rcosdlh=rsing
I =—cot-.f.onecx- ] aaseo dx+Jc JoeC K """ a?ip?= r2(00526?+sin26?) and tan<9=9
a
| =—cot co;@cx— Rt |cuse""—x,otx|+c1 b
’ - A _ 2 2 _ -1
e J'* W et ¢clsee+n|cosec X —cot x| +¢, =r=va +b" and #=tan a
.._._.. ‘_._ | |-\._
WA Y :——[cotxcosecx—ln|cosecx cotx|]+ Zc
I :_—[cotxcosecx—ln|cosecx—cot X ]+c
2
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| = e™[rcos@sinbx—rsindcosbx]+c

2+b2

Il =— r ~e™[cos@sinbx —sin &cosbx]+c
a“+b

Using sinacosﬁ—cos(zsinﬂ=_s_i__n(a—,f) |

\/a +b2

e sm(b' 4;+«

1 I
I=—.;—e \sin| b —taﬂ
\a b

. " _Q; 1 v al Jateine followmg indefinite
. J | %] integrals.

M Ja? - x2dx

Solution:

Let | :J.«/az—xzdx
I =Ia\/a2—x2 (1)dx

Integrating by parts
I =+a?—x 2(x)- jx a —x

| =xya?—x? +azj

\%—J‘\/az—xzdx

a —X

| =xya’>—x’ +azsinl(§j— l+c_
a

-'l -

21 _x\/:iI —X? +a S|n ( J*rbl.:'

1 T Vo O] s
I-_~. ‘{ \/a —.x 4@ sn [a)}rE

Integration
(ii) J'«/xz—azdx |
Solution: =R
et | = f\/x* “a d O,
'.ZJVK —a ,m(_].)dx
Integrating by parts
1 -
I =+x*—a® (x)—|x=(x*—a”)2 (2x)dx
(0)- [ ~a?)? (20
2
X
I:x\/xz—az—.[ dx
x> —a’
2 2 2
X"—a )+a
X’ —a’
2 2 2
| = XX =8 — [ =2 dx— [ ———dx
J.\/XZ a2 J.\lxz_az
| = xa/X? —a? Isz—azdx a? ! dx
x*—a’
Using j—l dx=|n‘x+ X —a’|+c
X2 —a?
I:xx/xz—az—l—azln‘x+ x*—a’|+c,
2I=xx/x2—a2—azln‘x+ x* —a’|+c,
2
I:E\/xz—az—a—ln‘x+ e _al|+&
2 2 2
Where ¢ =2
2
2
|=§’\/X2—az—%ln‘x+ x*—a’|+c
(@ j\/4 5x dx e\ (C UL
' Qc “lcn \BA VN[ A
|\ et nfjvil—“ Z (1)

)

Integrating by parts
| =\4-5x2 (x)—jx.%(4—5x2)%l (~10x)dx

2
| = xy/4—5x%? —J.—\/;lszdx
—5X
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Integration

— 2 —
I=x\/4—5x2—jwdx
—5x2

~ (T .4_ TS 144
N[N A —
4 \/gx
21 = xyJ4-5x2 + —sin -2 4
NI
X 2 ng
| =244-5x% +——=sin* X" +¢
2 5 2
Where c=&
2
(iv) J.x/3—4x2dx
Solution:

Let | =J'x/3—4x2.(1)dx
Integrating by parts

| =3-4x2 (x)—_[x.%(:3—4x2)_7l (—8x)dx
| = xy/3— 4%’ -|

—4x° dx
\J3-4x?
3-4x?)-3
| = xy/3—4x2 _I&dx
J3—4x?

4 1( )
| = x3-4x2 1\73% Gj' /_-__ﬁx p

| = x«/3 4‘“ - \/'4 4-A +3[

'l\.

W\

= \/3 4x% += S|n _’§+C )
..\.. i

1%, -

| [} &

wrerd eS8\
>

.-J\IX +4u/\

‘Seiution:

)
\V')

Let | = jM(l) dx

Integrating by parts

I_x«¢x+ _[x x+4
| = xx+4— d
XV X"+ J. V_x2+4 X
(x2+4)—4
IZX’\/X2+4—J‘4d'mX
| = xlX e [

IE+4

2x)d

4
dX+'|-\/X2+4dX

I_x\/x +4— NX +4dx+4_[4dx

e
I =xe2+4—I\/x2

+4dx+4 4dx

X2+ 22
1
dx=|n‘x+»\/x2+4‘+
.[ fx2+22 C1
I :x»\/x2+4—l+4In‘x+»\/x2+4‘+c1

21 = x/x? +4+4In|x+«/x + ‘+c

1 ._:;VA r4 |2I1|Jr ﬁ +4L!

i Wf-ere'c e |
2 &

.[ X eaxdx

Solution:

J.xze‘“dx
Integrating by parts

—x? (%j_ | (%j(ZX)dx
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Chapter- 3

Integration

X2

2
=—e% ——I xe®dx
a a

Integrating by parts

2 B ax ax p=
X 2 H j(?._-).ldx D
a a ) a qa .

X" G )R WXt T4 )
_ e T ,-_-e"“(.-,.__—-' t‘axd):—l 1
Aaldl | g | L

1 ax[ , 2 2}
=—e™| X*—=Xx+— |+C
a a a

Q.5 Evaluate the following indefinite
integrals

Q) je ( +Inxjdx

Solution:
Ie( +Inx}dx
=.[ex(lnx+1de
X

Using [e(af(x)+ f'(x))dx=e*f (x)+c

=e*Inx+c
Alternate method:

Ie ( +In xjdx
:jex.ldx+.[ex.ln xdx

Integrcul":gb/mma» . N
=e*.Ink - jlnxe 1x+fe rmmx
el nx e
) | WS -
J ANV, "rex'(cosx+sin x)dx
Wt

Solution:

~ (iii) jeax asec x+—— |dx

Iex(cosx+sin X) dx
= Iex(qin ‘(atcc"s'x")cjy '-
.US nq je (af( \+f (x\\d Se¥f (x)+c

78 LA XFC

xyx? -1 |

Solution:

Ieax asec’lx+; dx
Xy x2 -1 |

Using J'eax(a f(X)+ f'(x))dx=e™f (x)+c

—e™sec X+C
. 3sin x—cos x
(lV) Ie3x - . 2. dX
sin‘ x
Solution:
3sin X —Ccos X
sin‘ x

o3 35|nx COS X
_J' —— |dX
sin®x  sin?x
= _[ e* [3cosec X — COSec X cot x] dx
= I e [3003ecx+(—cosecxcotx)]dx
Using [e™(af (x)+ f'(x))dx=e>f (x)+c
=e*cosecx+C
(v) Iezx(—sin X+2c0s x) dx

I_- :___ 2

Solutlon [ [~

Wl | &

( smx ch.sx\uw

-'3—.

| -#__|°”'2L05X4 ‘\-—sm X))dx
Using [e™(af (x)+ f'(x))dx=e>f (x)+c

=™ CcosX+C

wi) | (ﬁex)z dx

Solution:
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Chapter- 3 Integration
[ xe” : ) | X i
(1+x) 1-sinx ¢
~Solution: .~ | [ o
J‘ 1+X 1 —= « K \ 2) Lo Y '._. . ..:__.-\. 1

Using [e™(af (x)+ f'(x))dx=e>f (x)+c

(o)
=e"| —— |+¢C
1+Xx

(vii) _[e‘x [cos x —sin x] dx
Solution:
_[e‘x [cos x —sin x] dx

:je‘x [_

Using [e™(af (x)+ f'(x))dx=e>f (x)+c

Sin X +cos x] dx

=e “sinx+c

mtan~tx

€

1+ X2 dx

(viii)
Solution:

mtan~tx

e
1+ X3

=J'emtan’1x %dx

dx

+ X2

Let tan' x =t then [

P T

- I e™cE |

12X}

-_am

--_.'.__,,__l_l ol
“ 1 |

= g
| M J [ %] ol

| — i
' L 1 AL | r
L} 1 L 1L
L 1 1
.

= '.Using cos(%—szsinx

_ I dx
1- cos(—x)
2
-.-1—cos(£—xj 2sin (” Xj
2 4 2

2

= Ixcosecz (Z - 5) dx
4 2
Integrating by parts

= x(—2)[—cot(%—§j] —I(—Z)[—cot[%—g j.ldx
= 2xcot(z—§j— ZJcot(z— jdx
4 2 4

X

2

—2xcot| Z-% —2(-2)In[sin T _Xlie
4 2 4 2

) J-eX (1+x) d

(2+x)2
Solution: - T4 4
LA e SN .
']"7',.\—.:',2—f'7‘?& L= B
N WA LY
4 AL -
\J e L 1 dx
) J (2+x ?
=Iex_ 2+X B 1 dx
_(2+x) (2+x)2
=IeX 1 > |dx
_(2+X) (2+x)
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N X
=e*| —cot= |+c
)

Chapter- 3

Using Ie af(x)+f'(x))dx=e™f(x)+c

o) | (—1:5"‘ X )ede

1-cosx

Integration

Solution:

Fa W
P "lI Y, ._-'_'_ .__,-'"_' I|l 11
Y e '.I IlI |': II-' Poil 1
P 1 ’ & T (A
D T T T
(1 sm» %

.I .__ A I.'.I :.:l'“‘x X_.-.'-_ % __-' .-_"' _'.
1ﬂ COS X} .1 .

_ | 1=sinx

. *dx -r1-cosx =2sin®’=
2sin? 2

. X X
1 2sin —Ccos —
_Iex —
., X
2sin® =

dx
2sin? X

XX
Sin X = 2sin—Ccos—

= cosec® X —cot2 |dx
2 2 2

(—cotﬁ}r(lcosec2 EJ dx
22 2

sing e (af(x)+ f'(x))dx=e*f (x)+c

wf(x)=

X
—Ccot—

" l'"..--\. i
- [
; e ! 1 !
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. (1A (CUOVBY
g | I P _I L
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