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Evaluate the integral as follows
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. cOs2x + 2 5inx
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sin<x

cos2x +2 5inf &
=]fdx
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=] Qe

- — ax
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j{ﬁ{axz + fux +c}} ety

= ]J; w ax i + JJ)? whaxdy + [c&dx
s 3 1
= | axBdy + [ bx2dx + [ox 2dx
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[12-2x)(3+2x) (1 - 2x) dv
=J{6+4X—9X—6x2}(1—2x)dx
= J[-6x? - 5x+8) (1 2x)x
=J{-5x2+12x3-5x+10x2+5- 12x}dx
=J{4x2+12x3—1?x+6)dx
= 1{12)(3 FAxZ 17X+ 6}3‘;{

=Ex4+ix3—gx2+6x+c
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]{X2 +eloer [g]x }dx

X
= [x%d + [0 gy +]{SJ o
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I[XE +e&" +ee)dx

= [x%ax +[e¥dy +[e%ax

e+l
= +e” +e®x +c [ & is constant]
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Xe+1
J{xe+ex+ee:]dx= +&" +&fx +C
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=
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= - —+x+cC
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[{3x + 4)2dx

= j‘gxz +16 + 24;(}0‘)(

= gfxzdx +16[dx + 24 xax
3 z

= QX—+ 15X+24X—+C‘
3 z

=ax® +lex+12x%+c
[(3x+4)2= k3 +12¢? + 165 +C
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Sxt +Tx® 165"
5 Lt
K4+ 2w
p {2x3 + T4 5x]

-

e
X (x+2)
2x% + 7x% +6C
X +2
2%+ 4w® A + Bx

=) (x+2] e

-

_ 2)(2(;(+2)+3x[x+2)

(% +2) I

=l(x+2j(2xz+3x) 5
X+ 2
=][2x2+3x)dx

= [2x3dy + | 3xay

Indefinite Integrals Ex 19.2 Q20

4 3 2
S5x +12x +7x
X o+ x

4 3 3 2
Sx +7x +5x +7x
= %
2
X +x

5x3 + ?xz + 5x2 + 77X
= ..’fx
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2
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s 47x dx
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T
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2

Hlgnl
1+coosy
_Jl—mszx
" 1+cosx
=J[1— cos X [1+ c:osx)dx
(1+coosx)
=j(1— cosxjdx

=X -sinx +cC
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| (59::2}( + oS eczx:]dx

= [sec? xdy + | cosectrdy
= tanx -cotx +c

]{seczx + coseczx}dx = tanx - cotx +¢

Indefinite Integrals Ex 19.2 Q23

Evaluate the integral as follows

SimXx—cos X | sinx cos x|
[.1 1dx=[|.11—.11ldx
© sin”xcos x “lsinx cos"x sinx cos x)

= [[ sin xsec” x—cosxcos ec” x jdx
= [(tan xsecx —cot xcos ecx )dx

=secx+cosecx+ O
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I 150053)( +6sin’x

2 sin® x cost x

Moy,
I 15c053x+sin3x
2 sin® x oo x

Scos® x 6 sin® x
= — = = ax + [ — = S b
2SinT w Cost 2SI w COsT N
5. cosy siny
== i + 3] ———dx

2 sintx cos® ¥

5
B |cotx cosecxdy + 3] secy tanxdx

-5
+?cosecx +3secK +C

-5
I = ?cas SECH + 35eCH +C
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[{tanx + cotsza‘x

= [[tanzx +Cot?x + 2 tanx cotx )dx

R
= [{seczx— 1+cosecty -1+ 2% cotx}dx
cotx

= [{Seczx + coseczx}dx

[sec?xdy + [ cosects

tanx - oty +c

[{tanx + Cot;()2 = tanx - ootx +o
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1-cosZy
1+ cosixy

I

2sin x
= l—zdx
2ot &

= ]tan2 e

= ]{seczx - 1} dx

lseczxdx - dx

tans —-x +0C

jﬂdx =tanx - x +cC
1+ cos2y
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COoSx

[ ———ax

1-cosx

Cosx [1+cosx]
(1 - Casxj(l +Cl:|5xj

=1

COSX +COS2 X
1- cos? x

COSX +Cos2 x

= ]—20')(
sin© X
2

COsX CoOs X

= | ——dx + | ——dx

sin® x sin®x

= [cotx x cosecvdy + [{caseczx - 1}:!)(

= —COSecy — Cotw - & +C

cosx
| ———xdv = -cosecx - cotx —x +C
1-cosx
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cosZy - sinx
I

1+ Cos 4y

cosZx - sin®x
—_ ¥

\I'E cos? 2x

1 costx - sindy

El OS2y
1 costx-sintx
—_— ¥

J—

2 s x - sin®x

=L xdx

o> &

cosZix - sin®x X
dw = —=+¢C

J -1+ cos 4 " Jz'
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J— L ax

1-cosx

1 1+cosx
= » »
l-cosx l+cosxy

1+cosy
= PLrrs

1-cos®x

1+casy
= [——=— =¥
SinS x
= 1?_ dx+]—dmsx I

sin® x sin® x

[cosecZvdx + [cotx x cosecxdx

ax

= -Cotx - cosecx +C

1
| ————dx = -cotx -cosecx +C.
1-cosx

Indefinite Integrals Ex 19.2 Q30

[ Cos 2y = Cos

2

x = sinsz



1

| ——x
1-sinx
1 1+siny
=l—_><—_
l-siny l4+siny
_ 1+5_|n2;( iy
1-sn*w
=]1+s;nx o
Cos“ x

1 sinx
][ Tt | ®d¥
COS“N COST X

1 Sin X
= = ax + [ = =
Cos< X oS X

[ sec? xdx + [ tanx secxdx

tanx + secx +cC

1
| ———=dx = tanx + secx +c.
1-sinx

Indefinite Integrals Ex 19.2 Q31

tanx
SECx + tanx

tanx secx - tanxy
= x w
tecx +tany  secx - tany

tanx [secx — tanx
=] [ - )xdx
sac? ¥ - tan® x

= ]{tanx SEC N - tanzx)c"x
= |sectanxdy | {SECZ o= ljp'x

= [secx tanxdx - | sec? xdy + [ dx

=secx - tanx +x + 0

tanx

—  xdyx=secx-tanx+x+cC.
secx + tanx
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COsecy
— wdx
Ccosecs — ooty
COSecy o0 SECK + cotx
X W
cosecy — coty  cosecx + cotx
oS ecy (c:osec:x + cotx)

cosecy — cot®™®

=]

perrs

= j(mseczx + oosecy D:ItX}G'X

= [cos ec®xdy + | cosecxax
= -ty — osecy +C

oS ecy
cosecy — oty
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widx = —COtx — cOsecy +C.

]

1
—_—
1+cos2y

I

—L eax

2 cost x

=

Zsec? x xdx

=

Zxtanx +c
2

tanx
=—+cC
2

1 1
| ———— xdx = —tanx +c.
1+ oSy 2
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1
I
1-rcosZx

I

B
25n° x

%jmseczx Pt

-1
— xcotx +C
2

-leoots
2

1 -1
| ———— = —cotx +c.
1-cosZx 2
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[tan-! [ sin2x ]:fx
1+ cos2y

25Ny COSx
= [tan™t {72]0‘;(
2 cos” x

sinx
= [tan'l{ i|dx
Cos X

[tan™t (tanx)dx
]

Xy

52
—+c
2

]tan'1 _sin2x = £+c
1+ cos2x 2 '
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[cos™! (sinu o

= [cos™! [cus {g - x]:| dx

= Z it~ wew
2
I X2
=¥ - —+C
2 2

2
. *
[cos™! [sinxdx = % XX =t
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[cos™ {sinx

Indefinite Integrals Ex 19.2 Q38



C_q Z2tanx
| sin —
1+tan®x

= [sin! (sin2x )ch o o5in2x = 2ta—n§}
1+ tan®x

= [2xav
= 2| xdx

25?2
=" 4c

2

=x%4c

Ly 2tanx 2
| sin ————|=x"+cC
1+ tan®x
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(x +EI} —1
40‘
—-2x + 4 :

(x +2){x2—2x+4)(x—1)

= ax
J xi-2x+ 4
=[[{% +2)[» - 1)dx
=j(x2—x+2x—2:]dx
=j(x2+x—2)dx
3
-2 X——2x+c
3 2
{x3+8 {x-1) OIS
[40‘2 by =+ - 2% + 0.
KE-2x + 4 3 2
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[{atanx + & catszdx

= j[az tan® x + b% cot® x + 2abtanx o:ntx)dx
= j[az {seczx - 1} +h® {coseczx - 1) + Eab:|dx
= j[az sec?x - & + b2 cos ecy - 57 +Eab]jx
= 5% tanx — a%x - b% cotx - B3 + 2abx +C

= 5% tanx +-b%cotx - {az +0% - Qab}x +c
[[atanx +bc0tx)2dx = & tanx - b2 cotw - {az +8% - Eab)x +
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JraC P VEES

| o2 e

3 z 2
=£JX—G"2 —E]X—zdx+£[x—dxzx—1] 'zdx+ljx—di e
2w 2 x 2 x 2 27 X
1 x2 3 8 7,13
=—x—-—x+=logx -—x"T"+=
2 2 =z 2 2 EIDga
12
=57 3X+5logx+—+ i|

- 3x% 4 Ex - T+ %257 1] %2 7 3
[ v = —| — - 3x +5logx +—+ +c

o2 2|2 » loga
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cos* ¥ —sin? ¥
cosx 2 2

l+cosx

cosx=cos’ ~—sin* > and cosx=2cos -1
2 2 2

20
2 e~
cos 5

1 P
= |1-tan® "
2{ an 2}

x 1
,'vj—dws  dr= —I(]mtanlf}lx
1+cosx 2 2
. [1—sec3£+i I
2 2

1 x
=— (2 ~sec” —}Jx
2 2
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1-cosx _
X
l+cosx 2cos’ ;

2sin®
: [

k

L o X X
2sin E=l—cusx and 2cos ;=l+cosx}

=2tan£—x+C
2

Indefinite Integrals Ex 19.2 Q44

. & &}
]{35”1)(— 4 oSy + - —= +tan®x - cotzx}jx
costx sinta

3] sinxdx — 4] cosxdy + 5] sec? dy - 6] cosec?x + | tan? xdx - [cot? xdy

3] sinxax - 4] cosxay + 5[ sec® xdy - 6] cosec3x + [[59::2;( - 1)0‘;( - j(o:seczx - l)dx

3] sinxax — 4] cosxdy +6] secivay - 7| cos ecZxdy

-3cosx —4siny +6tany + ooty + 0
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X
1
Flis)=]|x - —
I =[x - 5
= f[x)=jxdx—]i2dx
X2 -1
=—+xT+cC
2
x2 1
=+l +c
2 E's
z
= fl:x)=x—+l+c
2 X
Mo,
1
fily ==
(1=
1?1 1
= —+Z+c=2=
2 1 2
= c=-1

Puttingc=-1in (ij, we get
2
i) =X?+Xl—1.
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It is given that f'[x) =x+h

[F'(x) =[x + &)
52 .
= f(xj=?+bx+c (i)
Since,
fll)=5
12
—+hxl+c=5
2

= l+.'b+r:=5
2

= b+c=g -—={ii}

and, f(2) =13

(2)°
= T+.":|><:2+-:=13
= 2+2h+c=13
= Zh+c =11 -—={iii]

Subtracting equation (i) from equatio nfiii), we get

9
b=11-=2
2
= b=£
2
Putting b = — in equation [ii}, we get
13 a
2 2
9 13
= c=_-=
2 2
= c:ﬁ:j:-E
2 2
Putting & = — and c = -2 in equation (i}, we get
2
f(x):X—+Ex—2
X 2
2
f(xj=X—+Ex—2
2 2
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We have,
Fix) = By - 2x
=[xy = J{EIXS - EX}J'X
= j(Bxa - QX)G'X
= [ B3l — [ 2xce
_ gxt 2x?®

e
4 2

=2X4—X2+C

flx)
fx)

(x

= f(x)=2x4—xz+c -—{i)

Since, f(2j=8
fl2)=2(2)" -2y +c-8

= 32 -4+c=18
= 28 +c =18
= c=-20

Putting ¢ = -20 in equation (i), we get

f(x)=2x4—x2—2tl

Hence, £ x) = oxt_x?_ 20,
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We hawve,
f(x)= jf'(xjdx
= fx)=[(asinx +bcosx)dx
=-gcosx +hsiny +C
Flxl=-acosx+bsink +c - i)
Since,
i) =4

f'[0)=asin0D+bcos0 = 4

= ax0+bxl=4
= h=4
[ AR
Fio)=3
F{0)=-aco0s0+ hsin0+c=3
= -3+0+c=3
= c-a=3 - [ii)

and, f[iJ =5
2
f[i] = -3C0s [E] +b sin[ﬂ] +c="5
2 2 2

= —ax0+bx1l+c=5

= b+c=5

= 4+c=5 [b=4]
= c=5-4

= c=1

Putting ¢ = 1 in equation (i}, we get

1-53=3
= -3=3-1
= -3 =2
= a3=-2

Puttinga=-2, b=4 andc = 1in equatio (i}, we get
fix)=-(-2)oosx +4siny +1

= Flx)=2cosx+4siny +1

Hence, f{x) = 2cosx + 4sinx +1
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We have,

f(x):q';+%

= ]f(x)=][q’;+%}dx
1 -1
= [x3ax + [ x Zax

3 1
=§x2+2xz+c

Hence, the primitive or anti-derivative fo[:X) = %X



Ex 19.3
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Let 7 = [[2x - 3T + +/3x +2dx. Then,

I=](2x- 3)5 ax +[(3x + 2)%0‘;{

f2x- 3)°  (ax +2)§

+ +c
2x6 3)(3

_(2x—3)6+3
Y-

13
2x - 3 3
=%+E[3X+2)§ +c

im]
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1 1
Letl=[| ———=+ . Then,
{(7}(—5)3 -».15)(—4:|j

I=](7x- 5)_30‘}( + (5;(1— 4)_?10‘;(

(-8 (ax- 42
C7x(-2) " Bl
2

(TX 5
= S fEx -4 +c

+
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1
Letl = +——av, Then,
IE 3w NfIx -2
1 1
Fr= ax + e
I2 Ix I..BX—Z
Iog|2 3X‘| (3}« 2)20
-3 3

=_?1xlog|2x—3|+§x«|'3x—2+c
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X+ 3
(% +1)

Letl=]| 4dx.Then,

X+1+42dx

(% +1)
S T .
(% +1) [x +1)

=

w

5o + 2 Wl

1 1
TS CERN
=[x + 1) x4+ 2[ [ - 1)

AT SO e i

+c

1 1 2 1
Z. .
3 (x+1)

r=—t 2 +C

2(x+1)2 3(x+1)3
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Let? = [;dx. Then,

i

AR SR (TR
I 7 b s
C ri-
- (Y
INEUEEED T

X +1-x
=J{\|'x+ —J;?)xdx

1 !
= (¥ +1)2dx - [ xZax
£ 2

=§[X+1)§—§x2+c
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1
leti=[————_ax. Then,
l ~||§X +3 + 42 -3
1 «1'2;( +3 -2 -
1.!'2)( +3 ++2x -3 J2X+3 N 3
ki - L=
2 z
{-sz + 3} - {1’2)( - 3]
N2x + 3 - a2 -

Ry

2N +3-2x+3

1 ! 1 !
E][2){+3)2dx —EJ(ZX—SjﬁdX
3 3
=£}([2};+3)2 _i[:z,;—ajz .
B =2 b Zx2
1 31
= —x[2r+3)2- —(2x-TE+cC
g 18
1 3 3
I=E[2x+3)§ (2x-3Z+c
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P

Let] = jizdx.ThenJ
[2x +1)
pogBEll
[2x +1)
- ]L-'-j'zxdx —]%xdx
(2% +1) (2% +1)
1 -z
—]2X+1xdx—](2x+1) o
-1
2 1
= EIog|:2x +1|— &w:
2 1«2

1 1 1
= —logly + 1|+ = x——+cC
2 2 2x+1

1
I —Elog|2x+1|+m+c
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1

l-n'x +3+alx+h

Leti = dx. Then,

1o 1 x«;‘x+a—~;‘x+bxdx
S ratav b v ra-Av+ b

=[\fx+a—\|'x+bxdx

X+a-x-b
K+ 3oyt h
R

1 {%(x+a);—§(x+b)g}+c

b
- ﬁ{(x+a)% - (x +b)§3]+c
1= ﬁ[[x a)? - (x +b)g:|+c.
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Leti =[sinl+cos2y oy

I =[sinx x+2 cos? x xdy
=[sinx xﬁxmsx oy
= ﬂEfSiﬂX ¥ COSNX %Gy

2

— 2 siny xCOsx xdy

Ty M

= — | sin 2xa
2

EX—CDSEXHS
2 2

-1
= ®COSEN + 0

2.2

r= "L wcosax+e

22

Indefinite Integrals Ex 19.3 Q10

Let? = ]Mﬂo‘x. Then,

1-cosx

X
Zros? L

= lifsxdx
2sin? =
2
x
cost —
w il

=]

. ks
Slﬂz—
2

=Jc0t2%xdx

| [Cosecz g - l]dx

ks
=-Z2cot—-x+cC
2

Indefinite Integrals Ex 19.3 Q11



1-cosx

Let]l =] ——""dx. Then,
1+ cosx
25in? ¥
:=17ixdx
Zeost T
2
Lz
sin® =
= ixdx
cos® =
2
x
=[tan2—dx
= sec? X1l
2
tan
= 12—x+c
z

L
=2taﬁE—X+C

Indefinite Integrals Ex 19.3 Q12

Letl = ];. Then,

1-sin—=
2
1 L4sins
!=]—X><—§dx
1—5in§ 1+sin—
1+sin¥
=[— 2wl
1—5in2i
2
1+sini
=[7Xxdx
cos® =
2
X
1 sin—
= o+ [ —2 g
2 2 X
cosc — ooss —

2

x ® x
= [sec2 de +|sec— tanEa‘x

X X
tan— SEC—
= 2 ++ 12 +0C
—a =
2 2

= 2tang+2590£+c
=2 tan£+seci +C
2 2

Indefinite Integrals Ex 19.3 Q13



Letl= ]; xa, Then,

1+ cos3w
1 1-

I=] ® £ossX W
l+mos3x  1-cos3x

_ 1—00523)( il
1-cos”3x

_ [1—_c2053;( i
Sin® 3x

=[{ 1 _CDS3X}${X
sin®3x  sin® 3w

= [[CDS ec?3x - COSecIN D:tEX)dx

—-Ccot3dx  cosec3w
= —— " + 7" 7" +
3 3
-1 cos3x 1 1

c

- - +C
3 sn3dx 3 sindx
1- cos 3y
=" +c

3sin3x

_l-cos3x
3sin3x

Indefinite Integrals Ex 19.3 Q14
Consider I=[ |e¥ +1 Pe e
let (e +1)=t—s¢%dx =it
I=]|ex+1|'\exdx
= |2Vt

3
=L+C
3

Indefinite Integrals Ex 19.3 Q15
1 2
Let’ =]{e" +—x] . Then,
=]

z
f=]{e”+ix] WX
e

1
=[{92" +T+2]dx
=

e2x

1
=¥ yox+c
2 2

I=£xe +2X—Exe_ +C
2 2

Indefinite Integrals Ex 19.3 Q16



1+ cos 4w

let/=]———
cotx - tanx

xdx, Then,

I=] 2cos? 2y e
=—
cosx  sinx

siny  osx

2 ros? 2x
=1 z —
Cos“x —sin®x

Sy COSx
2cos® 2x xsiny cosx
ax

cos? i — sin® x

£OS2 2% w 5N 25
cos 2x
= [COS2x x 5iN2x =

[2sin2x cos2xdy

Pl R~ M= M= R

J[sin(2x +2x) + sin[2x - 2x)]dx

[[sinax + sind)dx

[[sindx +0) dbx

[sindx

1 rcosdx
® +c

2 4

1
=—§><cc|s4x+c

Indefinite Integrals Ex 19.3 Q17

1
Letf=]m dx. Then,
e 1 M+W
Jr+3-fx+2 ~..|'x+3+Jx+2
M+J)T

¥4+3-x-2
1 1
(x+3)2+(x +2)§}dx

1]
—_
—

{[x +3)3 +(x+z)3}+c

.H
m|r\3

1 (R0 B

Indefinite Integrals Ex 19.3 Q18
tan’ (2x—3) =sec’ (2x-3)-1
Let v —3 = ¢

= 2dx =dt

:Ihm 2\—:]57’\‘—]‘[1 ec’ (2x - 'i}—l]d\

. [(see r)dt - [id

2

%Iscc"'m'r—j-laﬂ-;

lzlanf—,\‘+(.'
=% an(2x-3)-x+C

Indefinite Integrals Ex 19.3 Q19



Consider 1= - L &
" cos x(l-tanx)

=i‘%a‘x

" cod? x[l— smx]
cosx
Iy S
* [cosx —sinx)
_ 1
" sinx

: 1
=|——r

T14 cns[£+ 2x]
2
- 1)_;
2eog’| =
cos 4+I

=lfgﬁr."(£+r ar




Ex 19.4

Indefinite Integrals Ex 19.4 Q1

2
Ew +2
Let] = ILG‘X
X +2

Using long division method, we have

K +Ex+2
=X 3 -
X +2 X +2
z
Ev +2 4
J=IL=lx+3__ fri's
N+ 2 K4+Z2

= !=]xc"x+3jdx—4]$dx
X +2

)
=?+3x—4log|x+2|+c

e
I=?+3x—4lcng|x+2|+c

Indefinite Integrals Ex 19.4 Q2

3

Letl=] il 20‘;(

Using long division method, we have
=

o wTronads

et el

I=[[X2+2x+4+ 5 de
N -2

= 3% + 2 xdx +4] ax + 8]

ax
i 2
3

X 27
=—+—+4x +8lo -2l+c
7 g - 2]
Xa 2
el +dx+8logl - 2|+c
43

f=?+x2+4x +8loglx - 2|+c

Indefinite Integrals Ex 19.4 Q3

2
5
Let‘r:]wdx
I+ 2

Using long division method, we have
x2+x+5_£+1 43 1

b4
3w+ 2 3 9 9 3x+2

[x 1 43 1 ]d
I=[|=+>+—x I
3 a9 9 3Ix+2

1 43
El %3
1
E

|3 +2|+c

>-<X+E><|Dg|3x +2+c
27

z
1= s +Ex|Dg|3X +2[+c
=} =l 27

Indefinite Integrals Ex 19.4 Q4



2% +3

|_etf=j()(_1)2

ax . Then,

I Zx+2-243

(x-1)°

_ 2x—2+5x
(v - 1y°

o i

[el's

=g o B +5

(- 2y (- 2)°

Loa +E[[x —1j_2 el
x-1

ax

(x-1

= 2loglx - 1|+ 5% +C

5
x -1

+

= Zlog|x - 1 -

5
+

I=2logl-1]-

x=1

Indefinite Integrals Ex 19.4 Q5

224 B -

Leti=] zldx. Then,
[:X +1)

JT=l,»(2+x+:2)2(—1
[x+1)
Xix+1)+2x-1
[x+1)2

_ X(x+1)

=] b

o o
(X+1)2 X+I[X+1)2 ~

- ks ax + x+2—§—1
+1 (% +1)
=jX+1_1dx+]2(X+1)2_3
x+1 (% +1)

YLV S o e

1

el

X+1 X+1 (x+1)2

= fax - |+ 2 -3 (x + 1)
»+1 xo+1

3

=x—IDg|x+1|+2IDglx+1|+X+

+c
1

=x +logle + 1]+ +c

N +1

2

I= | 1
X +logl + |+X+

+ o
1

Indefinite Integrals Ex 19.4 Q6
2x =1
(¥ -1)

Letl=] . Then,

=]2x—1+2—2 5
(x-1)*
=f2X_2+1 »
(-1)°
2w -1
[)E—l)zjdx+lj ~ _11)29')(

H

-

= QJ‘LG'X +[x —1)20‘;(
x-1
= 2IDg|)(—1|—(X—1)_l+c

= 2loglv - 1| -

+C
x=1

_11 +2logly - 1|+c.

dx - 3

(x +1)2

T



Ex 19.5

Indefinite Integrals Ex 19.5 Q1

x+1

\ﬁx +3

lel's

Let?=|

Letx+1=2(2x +3)+u

On equating the coefficients of like powers of ¥ on bathy sides,
we get
I=24 3d+u=1

= i=land3x%+,u=1

Replacing » + 1 by 2 (2x +3) + x in the given integral, we get

I=J,!(2x+3)+,p: "

Ex+3
A2x + 3
= (2x + )dx+,u[ L
J2x 43 NEw 4+ 3

1 -1

= A (2% + 312 + uf [Zx + 3 2d

2 1

2x + 3)5 [Ex + 3)5
3 T 1
— w2 2=
2 2

_al

+C

3
(Ex +3)§ 1

. +] = x(2x+3)%+c A=l
2 2 ' 5

3

3 1
~ [2x +3)2 _ [2x + 32
T 2

+o

1 3 1
I=Ex(2x+3)2— (2% +3)2 + .

M| =

Indefinite Integrals Ex 19.5 Q2
Let 7 = [ xfx + 2d¥, Then,

I=[{[x+2)-2}x +2dx [ x=(x+2)-2]
= I= f{[x +2)% -2 +2)%}o‘x

3

5 4
= i= (X+2)§—§I:X+2)§+C

]

Indefinite Integrals Ex 19.5 Q3

Let! = J:%dx. Then,
oz X+d4-4-1
X+ 4
=_[X+4_50"X
o+ 4
_ X+ 4 5 1 s
NP N
1 -1
= [ (% +4)2dv - 5] (x + 4)Tdx
3 1
Cix+dE _(w+4)z
S E -5 1 +C
2 2
2 = 1
=§x(x+4)2—ltl(x+4)2+c

2 2 B
I =§x[x+4)2—10|:x+4)2+c



Indefinite Integrals Ex 19.5 Q4
Let 7 =[x+ 2)+/3x +5dx

Letx +2 =2 [3x + 5]+ 4 on equating the coefficients of like powers

of » on both sides, we get

34=1and Sl4+u=2

= A= and 5x%+,u=2

I=[{A (3% + 5 + p} 3x + 5ax
= [ [3x + 5] 4f3x +Ecy + ufAx +5

3 1

= [ [3x + B)Z clv + uf [3x + 5] 2
5 e

=£x(3x+5)2 [3X+5)2+C

|~
*
[ ra
8]
w
w

[
[ro &
—
n

o

[r=3 I RT= N W N1 S

15

3
ﬁ>c[3)r+5j§[9)r +20)+¢

3
I= i><|:Elx+2lil)|:3x+5)§ +C
135

Indefinite Integrals Ex 19.5 Q5



Let7 = 2X+L 4

I +2

Let 2x + 1= 2 (3x +2)+ x on equating the coefficients of like powers

of x on both sides, we get

32=2and Z2l4+u=1
= A= and 2x%+y=1

and ,u=_?1

3 1
=3x§x(ax+2)§-ix§(3x+z)5+c

|
[iN}

ﬂ‘@
+
M:J

3
2 -

= x[3x +2)

[ (v +2)- 1] e
(223 ee

B + 4 - 3i|

]
-

+2

1]
|m m|m m|m
X

¥of3x +2 (B + 1) +0C

]
-

!=%x[6x+1)43x+2+6.

Indefinite Integrals Ex 19.5 Q6

Leti-] %5 4

-\ﬁx +9

Let 3x +5& = i(?x + 9) + 4 on equating the coefficients of like powers

of x on both sides, we get

Ji=3 and S9i+u=5

and 9x§+,u=5

=1x[?x+9) (7w +9)2
Ex? lx?
2
3 1
=Exix(?x+9)§ +Exg(?x+9)§ +c
721 i
5 3 1

—x[Tx +9)E[Tx +9+8]+c
2 1

= —x|[7 a 7 17
4gx( x +9)Z[Tx +17 ]+

— [T +1?)a|'§x +0 4+



Indefinite Integrals Ex 19.5 Q7

Let ! = [ —==dx. Then,
q'x +4

K+4-4

Y

AN v

X+ 4 1
= adx - 4 (el
IW.n'x+4 Iw.l’x+4

1 -1

= [ [ +4)2dy - 4] [x + 4) 2

E 1
~ [x +4)2 (% + 42
= 3 -4 I +C

2 2

=

3 1
=LX;4)2 -8(x+4)z+cC

i1
=2(X+4)2|:§[X+4)—4i|+c

=2(X+4)%[7(X+43)_12]+C

=§(x+4)%|:x—8]+c

I=§x[x—8)\|‘x+4+c.

Indefinite Integrals Ex 19.5 Q8

- 3w

Let?=] 2 xd. Then,
1+ 3%
2-3x-1+1
I = | — ¥
[ W14 35
AR L
A1+ 3
(3x +1) 1
=[- xdn + 3 ax
J W1+ 3y J 1+ 3w
1+3x 1
=-1 d + 3] ——div
Iq|'1+ xx m"1+
-1+ )2dx +3[[1+ 3;{)_?
1
=_1x[1;3;(j +3x(141—3x)2
— =3 =3
2 2
2 2 1
=—-x(1+3xj2+2[1+3xj2 +C
a
ra
=2[1+3x)§[ §(1+3x) +1}
1
=2[1+3Xj§[_1_?+9i|+c
1
=2|:1+3x)§[8 gX:|+c

I= %(8 )1+ 3x +C

Indefinite Integrals Ex 19.5 Q9



Let? = [5x+ 3420 - 1 dy
Let Bx +3 = 2{2x - 1)+ u comparing both sides, we get

24=5 and -2+u=3

and —+u=3

5
-1z 3

=M+£x(2x—l)§ +0
2 [a]

(2% - 1)2 [(Zx -1+ %]+C

3
w(2x -1)Z b +8 +c
3

3

x[EX—ljﬁ x2(3x+4)

+c

T M R M

X
1
—

3
jix(3X+4)+c
2

w[3x+4)(2x - 1Z +C

W)~

1 2
I=§x(3x+4j(2x—1j2 +C



Ex 19.6

Indefinite Integrals Ex 19.6 Q1

:%in‘(2.1‘+5} I—cusE.(l‘r +35) E—ms(a‘ix +10)

3 7

; sin{4x+10)+(

Indefinite Integrals Ex 19.6 Q2

Weneed to evaluate I-Sin; (dx+1idx

by uangthe formula — sin 38 = —4sin’ 8+ 3sind
Seni2x+1)—sin 3 2o+ 1)
4

LEnt (2r+l)=

|‘sin3|2x+1|a‘x

Ldsin( 2+ ll—sind 2x+ 1)
4

Cdsin( 2+ li—sind| 2x+ 1)
4

=—ECDSIQI+1I+ L0053123c+1|+C
i 24

Indefinite Integrals Ex 19.6 Q3

Ewvaluate the integral as follows
[cos42xa’x= [ ['cos: 2x‘] “dx

h\,
= cos—1x+l | dx
[ )

I " = 5 4 h\
=|" —[cos‘4x]+—+ws ~
L |~;4‘ L | 2
{ { A Ay
=|" ll l[cc»s.8x+]] '+l+ SeEEN .
T 42 ] 4 2
43 )
—[—' cosSx+— 5054:{)'055

=isin 8x+§x+lsin4x+c
64 8 8

Indefinite Integrals Ex 19.6 Q4

Let I = | sin® bwdx. Then,

= 1- c;sbe e

= E] dw - l[u:u:nS 2hxdx
2 2

i 1 Sin[sz)
= — - ——2> 1
2

+C
2 2Zb

Indefinite Integrals Ex 19.6 Q5



Let ! = [sinzgdx. Then,

|2 sin® —o'x

[({1- cosxiax

| = r\J||—l I\J|H el I

[x - sinx]+c

Fey
I

(- sinx)+c.

| =

Indefinite Integrals Ex 19.6 Q6

we have,

[ cog? —dx =3 [ZCDS 2

= %jl+cosxdx

2

1 1 .
= S xX+—sin¥ +cC
2 2
1 )
§[x+5|m«’)+c

P's
10052 -

ma
r\JI»—l

Indefinite Integrals Ex 19.6 Q7

Letl=] cos? Axd. Then,

| 2eons? medy

h-\..
]

|\J|>< r\:-|»—n r\J|l—l M| =

g S
T an

X

I =—+ix5in2nx+c.
2 4h

Indefinite Integrals Ex 19.6 Q8

[ - %j Cos Xy

1
X—EXSIHX+C

lja‘x +%] oS Xdx

[* +sinx)+c.

[[1+ cos2nx Hx

I
{ SIHE.”?X:|+C

®SN2nN +C

wos2x =1-2s5incx
[ ]



Let ! =[sinl-cos2x dx. Then,
T =[sinx x+2sin® x xdx

= [5inx 12 x sinxdy
= ﬁ[sinzx widx

|2 SinZx

2
=ﬁ—£xsin2x +
2 4
=ixx_sin2x +
2 242




Ex 19.7

Indefinite Integrals Ex 19.7 Q1

Let ] = [=in4x cos7dx, Then,

1 .
I= EJE Sin 4 % COS Tady

= %] {sin1 1y + sin(-3x))

%] sinllxvdy - %jsinExdx

cosds +C

-1
= = o511y + !
2x11 2x3

=—ixc:0511x+£xo:|53x+c
22 5]

Fey
I

-1
—xl:DSllX+GCDSBX+C.
22 6

Indefinite Integrals Ex 19.7 Q2

Let [ = [cos3x cos 4xax, Then,

iy

I==[(2c053x cos 4w ) sy

ra

= %] [D:ls 7x +COs (—x))dx

- %]cos Tx+ %j cos [ £os(-0) = cos D:|

sin7x  sinx
= + +c
2x7 2

1 . 1
=— ®SIN7?X +—5inNy +C
14 2
I =ixsin?x+lx5inx+c.
14 2

Indefinite Integrals Ex 19.7 Q3

Let] =|cosmw casny dx m=n Then,

I==|2coskw cosny dy
j[cos[m+n)x+cos[m—n)x}jx

sm(m+n)x +l sm(m—n)x

+C

|
PRI M= |
x

m+n 2 m-n

I=

1[sinfm+njx Sin[m—njx:|
= + +C
2 m+h m-n

Indefinite Integrals Ex 19.7 Q4

We have,
[sinmx cosny dx, m#n

1 .
E]Esmmx coshx ax

J[sin(m+ m)x + sin(m - m)x v

Ml P

[—CDS(m+n) CDS[.”?‘?—H):|
x +c
M+ n m-n

|sinmue cosnx = 5

1{—Cos[m+n)x_ cas(m—n)x]+c

m+n m-n



Ex 19.8

Indefinite Integrals Ex 19.8 Q1

We have,

1 e 1

L -cos2x _IJESinzx
1
S S
J-\ﬁsinx
1

dx

[ cosec x dx

o

tani
2

+C

L log
N

1 dx:i

[ — lo
I.l"l—coszx 2 d

+C

X
tan —|
2

Indefinite Integrals Ex 19.8 Q2
We have,

1 w1 o

[
+ COsX X
Jl ,JQ CDSZE

= ]#dx

«Ecos%

1

Jw.l'l + COs X

dx = 2 log +c

T X
tan | —+ —
%)
Indefinite Integrals Ex 19.8 Q3
Let’l = J,I ﬂdx then,
1-cos2y
2
I=| :2CI.:|52 de
[ osim? x

= [ootxdx

= [cotxdy

= loglsinx|+c [ [cotx =IDg|Sinx|+c]

I =loglsinx|+c

Indefinite Integrals Ex 19.8 Q4

1_
Letl=] Sl ax then,
Y1+ cosx

=-2log

+c [ [tanx dx = logeos x| +c]

x
oo —|
2

®
I =-2log CDSE +c

Indefinite Integrals Ex 19.8 Q5



SECX
TEeCZ2y
1

:=[-E%§£-dx

cos 2y
Cos 25
" dx
Cosx

dx, then,

Let? =]

=]

=[2c052x—1dX
COS X

aw

=[2cosxax - | 1
Cosx

= 2| cosdy - [ secx dx

= 2sinx - loglsecx + tanx |+¢

I=2sinx -loglsecx + tanx|+c

Indefinite Integrals Ex 19.8 Q6

cos2x c0s2x cos2x

(co:;_r - 5in \} cos’ x+sin’ x+2sinxeosx  1+sin2x

- dx =

vy e v e
cos 2x cos 2x
~ _[ - ‘[ - dx

(cosx+sinx) (1+sin2x)
Let 1+sin2x =t

= 2¢c082x dy = dt

ey
o Lo X —dx = : Ild:
“(cosx+sinx)’ 27
:%Eag:%ﬂf
I . .
=—log[l+sin 24+ C
2
1

=3 log (sinx + cos x)’ + C

= logsin x+cos x|+ C

Indefinite Integrals Ex 19.8 Q7
sinfx - a)

mo‘x then

Let?= |

sinfx-3+b-b
I= WG‘X
sinfx -b+b-a)
B sinfx - b) d
sinfx - b)cos fb - a) + cos fx - b)sin{b - a) "
sinx - b)
= [{cos (b - &) + cot{x - b)sinfb - )} ax

=cos{b-a)[dv +sinfb-a][oat{x - b]adx

=xcos[b—a}+sin[b—a}log|sin{x—b)|+c

I =xcas[b—a}+sin{b—a]|og|sin(x—b]|+c

Indefinite Integrals Ex 19.8 Q8



Letl= IMG'X then,

sinfx +a)

Sin{X—o:+cx—a:]
=] ————————=a
sinfx +a)
~ sin(x +|:x—2|:x:]d
B 5in(x+o:] y

sinfx +a)cos2a - cosfx +a)sinZa

- sin(x +o:)
sin(x +o::]c052nx CDS(X+OC}Siﬂ20:

B sin(x+¢x} Sin{x +a]

[[CDS 2 — cotx + a) sinzm)dx

o005 2a[dx - sin2af cat(x +a)dx

= X COS 2o — sin2a|og|sin(x +a]|+c

I = xC052a — 5N 2o Ioglsin(x +cx}|+c

Indefinite Integrals Ex 19.8 Q9

1+ tanx
1-tanx
i sinx
[-|—L05X gy
sin
Cos X
COSX + Siny
= COsS X
Cosx — siny
Cos X

Let =]

COs X + SNy .
= [ /= g - - - - (i)
COS i — SN

Let cosx —siny =1 then,
dfmsx - sinx] =t

= {-sinx - cosx)dy = gt

= ~[sinx + cosx)dx = gt
ot

= ay = -

Sinx + cosx

-at

———— in equation [}, we get
Sinx + Ccosx

Putting cosx —sinx =t and dy =

COSX +5iny -t
I=] x—
t SN + COS X
at
= J?
= -logft|+e

-logloosx - sinx|+c

I = -loglcosx - sinx|+c

Indefinite Integrals Ex 19.8 Q10



cos X

Let{i= [|————
® Icos(x—a)

dx  then,

CDS(X +a—a:]
=] ———dx
CDS(X—&)

=Im5{x—a+a)dx

cos x - 3)

oos {x - a)oosa - sin fx - &) smadx

-

cosfx - )
oosfx - ajcosa

= cos {x - &) -l

sin{x - a)sina "

cosfx - &)

cos &l dx — sin g tan {x - a)dx

= xCosa- sinaloglsec(x - a)|+c

Indefinite Integrals Ex 19.8 Q11

LetZ= | ﬂd}r then,
1+sindy

=log +c

r
cos| 2 - &
[4 J

Indefinite Integrals Ex 19.8 Q12

S
Letf= |

&7 +1

Let e¥ +1=1¢, then,

d{eSI + 1) =gt

= ey = at
= dx=d—;x
3
Putting &™ +1=t and dx = —— in equation (i}, we get
<h
3x
E=[e . at
t o 3e¥
10
3t
1
=—logf|+c
5ok
1 3
—5I0g|39 +1|+c

= %Iu:ng|3r5~3Jr +1|+c

Indefinite Integrals Ex 19.8 Q13



Let7= | SeCx tanwy A oo {’}

Jsecx +5

Let 3secx +5 =t¢, then,

= df3secx +8)=dt

= Jsecwy tany dx = gt
ar

=

Y = ——
Jsecy tany

at

Putting 3secx tanxay = ¢t and v = ———
I secy tanx

in equation {i}, we get

secy tany at

I=] ®
t Isecw tanx

Sl
G
1
= —logft|+c
Sloaf

%Iog|3 sec¥ +5|+c

Indefinite Integrals Ex 19.8 Q14

1-cot
Let! = J—m de then,
1+cotx

Cos X
r=] siny
Cos X
1+ —
siny
Siny - cosxy
-— siny e
Sinx + cosy
sinw

ax

siny - cosxy )
= I= | 7—/—————ax----fj)
Siny + Ccosx

Let sink +cosx =t then,
dfsiny + cosx) = g

= fcosx - sinx)dx = gt

= -{sinx - cosx)dx = gt
ar

= dx = -

sinx - cosx

at

Putting sinx +cosx = ¢ anddy = - ———
Sinx - cosx

in equation i), we get,

siny — cosx gt
I=] " —
t SINX — COS X
—dt
s
= -logft|+c

-logsing + cosx|+c

Indefinite Integrals Ex 19.8 Q15



SECK COSaCy

Leti= [—/———"""
s l log {tan )

i then,

Let logftanx)=1¢ then,
d[log(tam{)] =qt

d
= SEeCx COsecy dy = dt = {Iog tanx) = SECX COS er:x]
e

ar
= dw=—""
SECHX COSecy
frka

Putting log{tanx] = ¢ and ax = v ———

in equation (i}, we get,

I lsecx cosecy =} 3
t SECX COS8CK
at
= JT
=logl+c

=logjogtanx|+c

Indefinite Integrals Ex 19.8 Q16

1 i
Letf = [wdx ————— (i)

Let 3+logx =t then,
d[3+logx)=dt

= idx =dt
X

= dx = wdt

Putting 3+logx = ¢ and dw = x &t in equation (i}, we get,

I=] =t

x owt

ar
=IT
=loglt|+c
= I0g|{3+logx:}|+c

I= Iog|{3 +IDgX)|+c

Indefinite Integrals Ex 19.8 Q17



Letf:jex-'-l (i)

e +x

lete® +x =¢ then,

d[ex +x)=a‘t

= {e"+x)dx=dt
= ax = at
2" +1

Putting e +x = + and g = in equation {i} ,we get,

41 at
poErl, Gt
3 e’ +1
at
_[T
=logft|+c

= Iog}ex +X‘+C

I=log

e +X|+C

Indefinite Integrals Ex 19.8 Q18

Leti = Iulgx e {i)

Let logx = ¢ then,

dflogx) = gt
= iG‘x =dt

s
= dx = xdt

Putting logx = ¢ and gx = x @t in equation [} we get,

w dE

1
=
Jxxt
at
_J’?

=logf+c

= Iogl{lagx)|+c
I= IDg|{IDgx}|+c
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Sin2x )

letl= | ————  dv----- i
acostx + bsindx ”
Let acosix +hsiny =t then,
a {acaszx +h sinzx:] =gt

[3[2 cosx - SiﬂX)) +b(2sinx CDSX):|G'X =t

= [—6[2 sinx cosx ] +6(2 sinx CDSX:]]G"X= at
= [-2sin2x +bsin2x |dx = gt
= sinZx (b - &)dx =at
ar
= dx:{b—a]sinEx
Putting acos?x +bsinx = ¢ and d = L in equation {i},we get,
[6-a)sinzx
sin2x at
I=
J ¥ x[:.b—a}sin2x
e
bh-5 ¢
1
= b_alog|t|+c
= biﬁlog};coszx+bsin2x|+c

Indefinite Integrals Ex 19.8 Q20

pn [
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= =
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3
e} 1}
I I I - na 9 W o -
W W e 0 I >”< o — I T
=) Z Ta o w O L Y =
a I 3 wow X W+ w | m
v = | S ogla® wow I
+ + = ® Qﬂ " 38 X
w 0 = I ™
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3
=
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=
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Let7=[22500% g fi)
Mo+ COS N

Let ¥ +cosx =+ then,
o [x +cosx) = at

= [l—sinx:]dx:dt

= ax = L
1-=inx
- at . ) .
Putting x + cosx = ¢ and dv = ——— in equation {ij ,we get,
1-siny
7o l1 - Siny N d.t
t 1-siny
at
_JT
=logl+c
=loglr +cosx|+c
I=loglx +cosx|+c
Indefinite Integrals Ex 19.8 Q22
Leti =] 2 < ox  then,
+oe
Pe—2 _ax
< B
) [T+C]
=]
a
= I=] ax ———-—-== i
e” [be'r +c] ”
Let be™ +c =t then,
o‘[be'* +c) =dt
= -he™dx = dt
= g =
he™
__e"at
fa}
—-a*ar

Putting be™ +c = ¢ and dv =

in equation f{i],we get,

a -=* gt

I= 3

lexxt b
__3a
T oh ot

a
=-_log|t+c

- loald

=—§I0g|be‘x +c|+c
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Leti=]— ax  then,
e +
r=j— 1 —ox
e"[1+e—x}
= I=[— ! — i — - - - - — - i)
e [1+ex]

Let 1+ =¢ then,

o {1+e‘x} =t
= - dy =t
= ax = -at

e—x
v = —dt we”

Putting 1 +e™* = ¢ and g% = —&*d* in equation i} ,we gat,

I=] w-a* gt
e wt
at
__IT
=-loglt|+c
=—I|:|g|1+e'” +c
=—I|:|g|1+e'” +C

Indefinite Integrals Ex 19.8 Q24

leti=——dw-------

cotx .
logsinx ()

Let logsinx =¢  then,
d flogsinx) = a¢

Cos Xy

= - ax =gt
sinx
= cotx dy =gt
= ax = at
cotx

Putting logsinx = ¢ and dv = ar
cotx

in equation (i}, we get,

_ cotxx at
N t cotw
at

= [T

=log|t |+e

=logllagsinx |+¢

Indefinite Integrals Ex 19.8 Q25



2z
Let] I=]

a2 _ 2

Let e -2=¢t then,

d ‘921 - 2} =at
= 2y = dt
= dx = ar
292x

Putting e -2 = ¢ and ¢ = in equation (i}, we get,

2921
E=[292" at
o 2e¥
at
= IT
= Zlog|t [+c

MR m = R

I0g|ezx - 2|+c

=%Iog|92”—2|+c

Indefinite Integrals Ex 19.8 Q26

2cosx—3siny 2eosx—3siny

teosx+4siny  2{3cosx+2sinx)
Let Jcosx+2siny=¢
(—3sinx+2cosx )dlx = dt

2eosx—-3siny Tel]
J‘ — dx J
Heosx+dsiny

=—logli|+C

[

=—log 2sinx+3cosx|+C

[

Indefinite Integrals Ex 19.8 Q27



Let I= JMG"}( _______ m

*2 4 sin2yw +2x
Let ¥ +singx +2x = ¢ then,

d[x2+sin2x+2x} =gt

= (2x+2c:052x+2)dx=df

= 2fcos2x +x +1)dx =gt
at

==

-
2{cos2x + x +1)

ait

Putting % +sin2x +2x = f andaw = — "~ _
2fcos2x +x +1)

in equation {i},we get,

f—jC052X+X+1 at
N ¢ XE{CDSEX +x +1)
at
=15
log|t|+e

n
PRI M= M|

Iog|x2 +5in2x + 2x|+c

1 .
I =§Iog|x2+sm2x+2x|+c

Indefinite Integrals Ex 19.8 Q29

Let 7= 2X e -

—Sinx +200sK (I]
Zsiny +Cosx

Let Zsinx +cosy =t then,

d [2 sinx +cosx) = ot

= (2005x—5inx]dx=dt

dt
= ax = —
—siny + ZCosy

Putting 2sinx +cosx = ¢ and dx = L in equation {ij,we get,
—-sSink +2cosx

; I—Sinx+2m5){ at
= Y N
t -sinyx + 2 005X
ar
-IF
=loglt [+c

= Iog|2 Sinx + c:osx|+c

I=logPsiny +cosx [+c
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COs 4w — cos2x

[ ————————dx
Sin 4y — sin2x

2s5in3x 5|.nx e

2C0s3x siny

Sin3x

Cos 3x

- -
-

Putting cos3x = ¢, and - 3 sin3xax = gt

“3lF

%Iog|t|+c

1
5I0g|0053x|+c

Indefinite Integrals Ex 19.8 Q31

secx .
Let - Ilog[secx+tanx}dx ______ )

Let logfsecx + tanx)=¢ then,

d[lag[secx + tanx}] =at
= secx dx = dt i[log[Secx + tanx}} = secx

ax
= qx = ot
secx

Putting log{secx + tanx) =t and ax = at
secx

SECK at
= *
t SECK
at
= [T
=logt |+e

= Iog'ag(secx + tanx)|+c

I =log|og(secx + tanx)|+c

Indefinite Integrals Ex 19.8 Q32

in equation (i}, we get,



Let 7= 200X g fi)

x
log tan—
d 2
X
Let Iogtan§=z‘ then,
d[logtan i:| =gt
2
= cosec x dy = dit

dt
COS 20K

= adx =

. s at . . .
Putting logtan—=+¢ and dv = ———— in equation [ij ,we get
979 2 COSEcx g () we get,

COS &c X at

I=] X —
t COSEC K

at
='[T
=loglt [+c

=log +c

x
log tan =
4 2

I =IDgIDgtang +c

Indefinite Integrals Ex 19.8 Q33

1 )
Let !=Jxlogxlag[logx}dx _______ 0
Let log{logx)=1t then,
d[log(logx}] =dt
= ix¢dx=dt
x  logx
= dvw =xlogx ot

Putting logflogx) = ¢ and dx = xlogx gt in equation {i),we get,

1
I= Jm){xlﬂgxdf
1
- gt
=loglt|+c
= IDg|IDg{IDgX]|+c

I= IDg|IDg{IDgX)|+c
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bej

Let 7= [E288C¥ e ()
1+ coty

Let 1+cotx=4¢  then,
d[1+cotx]=dt

= —coseciy oy = dt

dt

2

= ay =-——
CoOSec s

. -ar . . .
Putting L+cotx =t and dv = ———— inequation (i}, we get,
oosecty

cosecix at
I=] - =
t Ccosecx

- [Tar
lt‘

-logjt|+c

-logfl + cotx|+c

—

=-logft + cotx|+c

Indefinite Integrals Ex 19.8 Q35
o x®+10%lag, 10

Let I
10% + » 10

dx——— - i)

Let 10 +x%=¢ then,
o [10‘“ +x1°} =t

= [10710g, 10+ 10x%) v = gt

at

= o
10x 7+ 10% log, 10

at

Putting 10%¥ +x%=¢ and agw=—_**
10x? + 10%log, 10

in equation {i],we get,

; 110x9+101|ogem dt
= kS
t 10x% + 10%log, 10
at
= [?
=logjt |+c

= IDg‘le +x 10 ‘+c

I= IDg‘le +x1°‘+c
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1-sinz .
Let E=[$2de ————— {i)
x +costx

Letx +cosx = ¢ then,

d {x + CDSz)() =gt

= {1-2cosx sinx)ay = at
dt

= aw =
1-2cosx siny

Zx=tanday = g in equation (i}, we get

Putting & + cos -
1-Z2cosxsiny

1-sin2x at
I=] b3 -
t 1-2oasxsiny

1- sin2x at

=] w0 -
t 1-sinz2x

at
i
=logjt |+c

= I0g|x+coszx|+c
2
I= I0g|x + cos x|+c

Indefinite Integrals Ex 19.8 Q37

Let ge(_ttfanmx o ___ ()

x +logsecx

Let » +logsecx =t then,
o fx +logsecx) = at

= {1+ tanx)dy = d¢ i{log secx ) = tanx
ax
= e =i
1+ tany
; dt . . .
Putting ~ +logsecx =¢ and dv = ———— in equation (l} e get,
1+ tanxy
1+ tanx aqt
I=] »
t 1+tanx
at
= ]T
= loglt [+c
= I=loglx +logsecx |+c
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Sin 2y )
Let A LA B Y |
2 +h%5nx ”

Let a2+b%sin“x =t  then,

d{az+b2 SiHQX} =gt

= bz(zsinx cosx)dy =gt
) gt
i [2sinx cosx)
at
bZ sin2x

Putting 3%+ 5% sin“x =+ and d = in equation {ij,we get,

b sin2x

sin2x at
b singy

1 .
= —I|:|g||c'.~2 + b25m2x|+c
bz

= !=i2IDg|az+bzsin2X|+c
b

Indefinite Integrals Ex 19.8 Q39

X +1 )
Let F=[— " - gy ——-—--
® IX(X +logx) o ()

Let [x+logx)=t¢ then,
o {x +logx) =gt
= [1+1]dx =dt
x

= [X+1}dx=dt
x

= ax = al at
»+1

Putting [x +logx)=¢ and dx = Xl in equation (i} ,we get,
X+

)r+1>< X

Hwt o ox+1
at

_IT

I=] gt

=Iog|r|+c

= log|x +logx|+c

= I =loglx +logx|+c

Indefinite Integrals Ex 19.8 Q40



1

Let I= Oy - _ i
© [xfl—xz {2+3sin‘1x} " {I)

Let 2+3sinly=¢ then,

d'2+35in‘lx] =t

= Ex;d;(:dt

1-x2
.z
= o‘x=1—xdt
3
. . W1-x% . '
Putting 2+3sin'x =t and G"X=T in equation [:I),WE get,
z
PR Lk SV S
3 1-x2¢
_lat
3t
1
=—logt|+c
macld
1 L1
=—Iog|2+35|n x|+c
3
1 —
= f=§IDg|2+35|n x|+c

Indefinite Integrals Ex 19.8 Q41

SECZX

Let I= Imdx ——————— (l}

Let tanx +2 =t then,
o [tanx + 2) = gt

= sectxdy = dt
1
= ax = - at
sectx

Putting tanx +2 =% and dx =

t . . .
=— in equation [i] we get,
X

2
I=[sec xx 12 or
t sect N
at
_[T
= logft |+c

= log|tanx + 2+ ¢

= I =log|tanx +2|+c

Indefinite Integrals Ex 19.8 Q42



_ [ 2C0s2N + sec’ x o

Let i e gy - - — - (i}
sin2x + tanx - &

Let sinZx +tanx -5=+¢ then,
o [sin2x + tanx - &) = gt

= {2c052x+seczx)dx =gt

= o‘x:édf

Z
2 Ccos 2y + 5ec”x

. . at . . ;
Putting sin2x +tanx -5=¢ and g = ———————— in equation {l) Jswe get,
200825 + 5807 X

2
2oos2y + 5EC xx 1 ot

7=
/ t 2Cos2x + sectx
at

= JT

= loglt|+c

= log|sin2x + tanx - 5+ ¢

I =log|sin2x +tanx - 5[+ c

Indefinite Integrals Ex 19.8 Q43

Sin 2y
Let I=|—————adx then,
Sin B =in 3

B sin (Gx - 3x)
" sinSx sin3x

y sin Bx ©OS 3x — 05 Bx 5in 3y e
sinSx sin 3x

_ Siﬂ5XCDS3XG, cos By sindy

"~ sinbx sinax Sin B Sin 3y
=ij—'53de—JC_DSSde

Sin 3w Sin Bx

[oot 3w dx - [ cot By d

%Iog|sin3x |- %Iog|sin5x|+c

1 . 1 .
I= 5I0g|5|n I |- Elog|sm Sx|+c

Indefinite Integrals Ex 19.8 Q44

Let 1= [—2FEOMX L (i)
x +logsinx

Let x +logsiny =12 then,
dfx +logsinx) = ot

ad .
= {1+ oot)ay =gt a(logsmx}: cotx]

9t
1+ coty

: : at . ) )
Putting » +logsiny =+ and dv = ————— in equation [i}), we get
d J 1+ cotx 4 ” 9

1+ coty at

I=] =
t 1+coty

at
-5

=loglt |+c

= loglx + logsinx|+c

I=logl +logsinx|+c
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1 :
Let J=]— > _dx---—-- |
P ¢
Let fx +1=¢ then,
d(«f;+1)=dt
=5 de=dt
N

= d = 2. at

Putting x +1=¢ and dx = 2 ot in equation fiy, we get

1
I= 2o it
i Jx
at
&
= 2logft [+c
=2I|:|g|~4')7+1|+c

I=2I|:|g|\|')7+1|+c

=g
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Let7 = [tan2x tan3x tanSxgy --------- (i}
N O,
tan {Ex) = tan [2x +3x)

_ fanZx + tanax
1- tan2x tan3x

tan 2x + tan 3x

= tanby = ——0— 8 —
1 - tan2y tandx
= tan 5w — tan 2y tan 3x tan &5y = tan Zx + tan3x
= tan Bx — tan2x - tan3x = tan2x tan3x tanby - - - — - i

Using equation (i} and equation (i), we get
I = [[tan & - tan2x - tan3x |dx

1 1 1
= EI|:|g1|5|3|:5x|— EIu:u;;|5|3|:2x|— §Iog||5|3|:3;(|+-:

1 1 1
I= EI|:|g|sec,5x|— EIog|seci2x|— EI|:|g||sec3x|+c

Indefinite Integrals Ex 19.8 Q47

Since,
tan (A -8) = tanA-tans
1+tanAtans
t g _ tan(x+.9)_ tanx
anfx+8-x)= 1+ tan(x +8)tanx
tan{x + &) - tanx
= 1+tan(x+9)tanx=T
= [1+tan[x+9) ——
1
" tang [/ tanfx +8) g - [tansdx |
1
- tans[_lugl':DS{X +‘9}|+|U'§I|CDSX|]+C
1
- tang[|°9|':°5X|‘|°9|CDS(X+8]|:|+c

1 | cos.s |
tang |c05 fx + 8}|

+
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sin 2y
o[ x-5sa{x+)
sin | x——|sin| x+—
fi il

sin 2x

Consider [= |

_ l sin 2 kS

(3 : G0 ]
—{l-cos" x| ——cos" x
4 4

sin 2x

= -ros x
4

let cos'x =t — sin2xdy = —dt

I=log

e8|

sin:Jc—l +
4
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-1 e-1
et 4
-~ ax
e +x*°

-1
1 e +ex®
S D
g 2" +x°
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1

2

et =]——
SNy COsS™ &

ax, then,

. z
Sin“x +costx
I=|————ua«
sinx cos©x

sin® x

dx

2

cos™ X

=] 5 ax +|

Sinw cos< x siny cos

2

M

= [secx tanx dx + [ cosecx dx

=secx +log +c

tani
2

I'=secx +log +c

tani
2
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ax



Leti = J;dx, then,
COS 3% — COs X

sin? x + cos® i
= [ ————qx

-2sin2x siny
2 2

Sin“x +cos®w
=j#dx

—45in® x cos .y

1 sin® x cosZx
=-=] + ax

47| sinfxcosx  sin®x mosw

- = [[secx + cosecx cotx [dx

Bl R

[Iog|secx +tany |- n:u:nsec:x:|+c

1
1= Z[cosecx -loglsecx + tanx|:| +c



EX19.9

Indefinite Integrals Ex 19.9 Q1

logx
P's

Let I=] e

Let logwx =¢ then,
o {logx) = gt

= idx=dt
x

= dy = xdt

Putting logx = ¢ and dv = x dt, we get

=1 taxar
£
By
t?

=+
2

z
_ {|DE_:2X} e

(Iogx}2
2

+C
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[+5)
log|1+ =
Let J=|— ®lge _____ (i

x {1+ x)

Let Iag[1+ i] =t then,
x

oo 3]

= ! x_—id;r:dt
1+= ¥
X
1 -1
= X+1><Fdx—dt
X
-
= ——dv = -t
x4+ 1)
.
X fx +1]
) 1 e : : )
Futt | 1+—|=1¢ d ———=-g¢ fi ) t
utting Dg[ +x] an T D) in equation [}, we ge
=[x -dt
#2
=-g+c

2
E=—£[Iog[1+iﬂ +c
2 X

Let i= ]—log [1+Xi] e - ——— == i)

X1+ x)

Let Il:ng[1+ i} 2T then,
x

o[l -5]]-=

= L x_—édx=df
i &
X
1 -1
= X+1x?dx-dt
X
== %dx: a¥
x3x + 1)
a
L S——
x{x+1:]

Putting Iog[1+;lJ =t and %= -dt in equation fi}, we get

I=[tx-dt
tZ

=-—+cC
2

g2
o2
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{1+«f;}2
Let E=[de
Let (1+J;?)=r ther,
d{1+J;?)= ot
= %d;(:df
£

= dx=dtx2\|’)7

Putting {1+.J)7}= t and dx =dt x2.fx , weget

E.Z
=i wdt«2fx
b

&

= 2[¢2 gt

I= %{1+J;)3+c

Indefinite Integrals Ex 19.9 Q4
Let I=]yl+eeav--—---—- ]

let 148" =t then,

d[1+eX:]=c"t
= e*dy = dt
= dx=£
ek’

: at . : )
Putting 1+&% =¢ and dx = — in equation (i}, we gst
e

ar
i= jﬁe"e—x

L
=Jtgr
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Let I= ]3‘\||C2052X sinxay - - - - -
Let cosx =% then,
dfosx)=at

= —sinx Qy =dt

= ax = - _dt

Sir
. at

Putting cosx =t and dy = -

siny

7= 2 sin __dt
sinx
2

—[t3 sinx at

SNy

—[t3ar
s
3 3
- = x—+cC
5

5
—%(CDSX}E +C

3 !
I= —E[:DDSX}3 +c
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Let  1-j—% S - - - - - (i)
(1+e")
Let 1+e° =¢ then,
o“1+ex}=df
= e dy =dt
= o‘x:ﬂ
ex

in equation [i], we get

: at : )
Putting L+e* =¢ and dr = — in equation i}, we get
e
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Let 7=fcot®xcosec®vdx-—---- i)

Let cotx =¢# then,

o [cotx) = ot
= -cosecixdy = dt
= ay = _Lz
cosecty
: qr . . .
Putting cotx = ¢ and dv = - ———— in equation i}, we get
COSec<y
I=]t%cosecix xitz
cosecy
= [ at
4
=-—+cC
4
cot®
=- +c
4
4
Fe- cot™ x e
Y
Indefinite Integrals Ex 19.9 Q8
{E)sin"'x}2
Let 7= dy - - ——- i)
1- %7
Let sinlx =t then,
d {5in'1X:] =dt
= #dx =dt

\1- 2

= dy = of1- x2 gt

Putting sinx =t and dr = ¥1- x%dr in equation [}, we get

&Y
=] xy1-x%at
1-x?
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1+ sinx

Let [=|—fm———dv———- - [
J«.n‘x—cosx ”
Let x -cosy =t then,

d[x - cosx) = gt

= [1—[:—sinx}]c"x=dt
= (L +sinx)ax =ct

Putting » -cosx =¢ and (1+sinx)dy = dt inequation {ij, we get

at

N
-1

= [t 2at
1

=2tZ 4+

=y

1
=2x -cosx)Z+c

I= 2\;';{— Cosx +0C

Indefinite Integrals Ex 19.9 Q10

Let H

Let sinlx=t then,
a (sin'lx} =gt

= ! ax =dt
1-x2

Ly =+ and !

Putting sin” @ =gt in equation (i}, we gst

1- %%
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ootx (I}

ay —=-==-=
Jsiny

Let 7=

Let sinkx =t then,
d [sinx] = gt

= cosx dy =gt

ot

Jsiny

. cog)f dy
sinxafsinxg
oos X

-
{sinx)z

Mow, [=] ax

= e e (i)

{sinx)z

Putting sinx =¢ and cosxdy = @¢ in equation (i}, we get
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Let 7= [—2nX g

A/ CO5S N

sinw

I=——— _ dx
Jcosx«.‘cogx
- smdeX
foosx)z
sinx '
= I=|— " —dy------ i)
foosx )z
Let cosk =t then,
o {oosx) = ot
= —sinx dy =gt
= sinx dy = -t

Putting cosx =¢ and sinkdx = gt in equation [}, we get

~dt
=1

+Z
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c 2

Let 7= ]22 g
Nsinx
cos2 ¥ cos X
= ———ax
Siny
{1— sin® x}cosx
=[x
Sinx
{1—5in2x)
=] leooswaw------ i)
WJsinx
Let Siny = ¢ then,
o‘{sinx}=dt
= cosx cw = at

Putting sinx = ¢ and coskdx =gt in equation [}, we get

L = 3
= !=2(sinx}2—§(sin;{)2 +c

2 =
I=2Jsinx —E(SinX)Z +C
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3

Let 7= X gy
JCosx
Sin x sinx
I=|——dx
Joos
(1—0052)«)
= I= [ tainxdr--———-- i}
JO0S X
Let cosxy = ¢ then,
o fmosx) =gt
= —sinxdy =dt
= Siny dy = -t

Putting cosx =¢ and sinkax = -gt in equation (], we gst

[-2)
»\I'F = -t

2
e,

=

=

21
=] —l——dx
2

4

i =§C052X -2Cc052x + ¢

5
I= %coﬁx—&fmsx +C
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Let

B 1
- 1||tan'1x (1 +x2) o

Let tan~lx = ¢ then,
a {tan'lx} =gt

1
1+x

ax = dt

2

1
1+x

Putting tan'x =¢ and dx =d¢ inequation (i}, we get

2

= 2«Jtan'1 X o+C

I= 2«‘|'tan"1x +C
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ftan x
Let/ = [ gy

$IN X COS X

j- \."'lam XX COSX
Sin X cos X< Ccosx

i
Jlan x
R
lan xcos™ x

_ jscc? x dx
\."'Izm X
Let tanx =¢ => sec’ xdx=dr
ot
Wi
=2t +C

=2Jtanx +C

Indefinite Integrals Ex 19.9 Q17

1 2 .
Let 7=]={ o
=] Ix flagx)” o (i)
Let logx =t then,
d (lagx) =gt
= iG"X =dt
s

Putting logx = ¢ and lav=arin equation i}, we get
X

I=[t%t
tS

=—+cC
E

3
_flosx)

1 3
I= E(Iogx} +c
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Let  I=[simxcosxdy-—-—-- fi}
Let siny =t then,

d [sinx) = gt
= cosx = dt

Putting sinx = ¢ and cosxdx =gt in equation [i], we get

I=lsin6x +C
[a]
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P
Let F=[tanZxsecixdy----- i)

Let tanxy = ¢ then,
o (tanx:] =dt
= sec?x dx = ot

Putting tanx = ¢ and sec®vdx = dt in equation {i}, we get

2
I=[t2at
3
t2 4+

5
[tanx)Z +c

[ ra |

5
F=Ztan2x +c
=
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Let I=

Let 1+x%= then,

—2[1+x2}+1
) 4{1+X2)2
22?41 .

2
4{1+x2}

4{1+x2}2

z
_ [1+2x } e

4{;{2 + 1)2

i -[1+2><2]+

K JR
4‘)(2 + 1)2

[y
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Lat rHx+l=t

(2¢ + Lax = ar

= [24rai

=2 jv’? dt
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Let 7= ]de _____ (i)
Y T |
Let oxF 3 el=t then,

a‘(2x3+3x +1) =gt

= [4x +3)ax =t

Putting 2¢%+ 3w + 1=t and [4x+3)ax = g¢ in equation (i), we get

at
N
|
=[t2gt
1
=2t2 +

=]

=24t +0C

P=2fxdian 4140
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1

Let I= [ i
e ]1+J}? o (I]
Let ¥ =% then,
oy = d(rz)
= dy = 2¢dt

Putting » = #* and av = 2¢dtr in equation fij, wegst

I

2t

= [——=at
1+wft_2

=]idt
1+¢

o)t _ar

1+¢
1+¢-1

2]

?]{

1+
1+¢

1+¢ 1+t

ar

1

}dr

- ofdt-2] L gt
1+¢
=2¢-2logfl+t)+c

=2&—2log{1+«.|";7)+c

I= 214{_—2log[1+«f;}+c
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Let I=Je‘:°éxsin2xdx————[i)

Let cosiy = ¢ then,
G'{CDSZX:]=G"E'

= —2cosx siny dy =dt

= —Sin2y dy =gt

= sin2x dy = —dt

Putting cos®

wia get

=& (-at)
=& +c

_ _ecos’x T

[=_e‘:°s,1' +c
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x =1t and sin2xdx = -dt in equation i},



Let 7= j“ci':'sxadx ————— {i)
[x +sinx)

Let X +sinx =t then,
d [x +sinx) = dt

= {L+cosx)dy =dt
Putting x +sinx = ¢ and [l+cosx)dx =dt inequation [, we get

at
1=1%

= [+

-1
+c

) 2[x+ sinx}2

-1
I= +c

2 fr + sinx}2
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COSX—S8INnX COS X —Sinxy

l+sin2x {};in" X4+ C08° x} +2s8inxcosx

{sin®x+cos” x=1, sin2x=2sinxcosx |

C

(sinx+cosx)’

Let sinx+cosx=1

- (cosx—sinx)dx =dr

FCOSX—5INX COSX—SINX
e’ I [ = j- o d

14+sin2x (sinx+cosx)

SNXxX-+o0sx
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g g SO B (0

B {=+6cos 2x}2

Let a+hcoos2y =t then,
dfa+bcoszx)=dt

= bf-2sin2x)ax =gt

= 5in:2xr.1"x=—E
28

Putting s +boos2x =t and sin2xdx =- % in equation (i}, we get

A 5
= — [t
EbJ

= —%[—11"1} +C

A —
2ht
1
EAEO -k S
2b{a+ b cos 2x)

1
I= 2b(a+b0052x}+c
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logx®

Let =] =" gx----- fi)
X
Let logx = ¢ then,
dflagx) =gt
= idx:o‘t
X
= o ar
x
2
Mow, [= Jloidx
=]2I0gxdx
x
=2 108% g i)
x

Putting logx = ¢ and d—x=dt in equation (i}, we get
X

I=2[tat

222
=—+c
2

=t2+c

I= (Iogx}2 +c
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Let  1=j— =% g fi)

{1+ CDSX:]2

Let 1+cosx =+ then,
o [1+cosx) = dt

—sinxay =dt

]

Siny dy = -t

]

Putting 1 +cosx = ¢ and singx =- gt inequation {i], weget

- o

t2

= —[t75at

== [—1("1} +c

1
=_+c
t

=]

1
1+cosx

1

Il=——+cC
1+cosx
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Let log sinx = ¢

i
=5 e - COS X Y = €t
sin x
cocotxy dyv=dt

= J-ml x logsinx dy = IF dr
&,

{logsin x) +C

b=
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Let  I=[secx log(secx +tanx)ay----- i)

Let  log{secx +tanx)=¢ then,

d[log[Secx + tanx}] =dr
a
= secx dx =t v {Iag[secx + tanx]] = sec X]

Putting log{secx + tanx)=¢ and secxdy =gt in equation {i], we get

I=[tat

~+
o)

+c

logfsecx + tanx 2+-:
[loaf 1]

M| = ra

1 z
I= E[Iog(secx +tanx)] +c
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Let  J=[cosecxlog(cosecx - cotx)dy - - - - - {i)

Let log{oosecs - cotx)=1¢ then,

o [Iog foosecx - catx)] =qgr
= cosecx dx =at i{log{cogecx - cotx:]:] = cosecx
i

Putting log{cosecx - cotx)=¢ and cosecudy =gt in equation (i}, we get

I=[tdt
r.2

=—+4cC
2

1 z
I= E[Iog{cosecx— cotx) ] +c
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Let I= _[XS cosx¥av - - - — [:|:]

Let x% = ¢ then,

dx{x4)=dz‘
= dx S =it
= g, S5
4
: 4 3 ar : .
Puttingx*=¢ and X dx=T in equation {i}, we get
I=fcosr£
4
1 .
=—sint+c
4

l..
I=—siny +cC

Indefinite Integrals Ex 19.9 Q34
Let  7=[x¥sinxtdyv----- (i)

Let x% =t then,
d[x“) =gt

= 4 Fdw =gt
e 98
4

Putting x* = ¢ and x3 v =d7rt in equation {i], we get

E=[sim‘d—r
q

[sintdt

E N

1
=——cost+cC
4

1 4
=-—cosxt+c
4

1
f=-—cosx +cC
4
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xsin w2

Let = ———dax----
& 0
Let sintx®=¢ then,

a {Sin'1 XZ} =gt

1

= 2% x dw =gt
1t
= al dx=£
1-x* 2
Putting sinixZ?=¢ and — 40‘;(:E in equation {i},
1-x
we get
at
I=jt—
1t
==x—+cC
2 2
1, . 2
=—[5m'1x2) +c

I= %(sin'lxzj2 +C
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Let I=[x® sin{x4+1}dx ————— (i)
Let xte1=+ then,
d {x4 + 1} =gt
= whde =gt
= w3 = ﬁ

Putting x* +1=¢ andx dx =¥ in equation {i}, we get
I= [sim‘E
4

=—1CDSE'+C
4

= —%CDS{X4+1}+C

!=—%ms{x4+1)+c
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} [x+1)e”

Let m b ——— — — i}

Let xe® = F then,
a {Xex} =gt

= (ex +xex)dx =gt

= [x +1)e*dx = at

Putting ze” = ¢ and (x +1)e" dx =gt inequation i}, we get

at

cos? ¢

= sec? ot
=tant+c

I=

= tan[xex}+c

I= tan[xe‘f)+c
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Let I=] 2+ cos(e"a)dx ————— {|}
Let  e¥ =t then,
d {ex!) - dt
= 3x% dv = dt
ar
= x%& gy = -
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Let I=]2x sect {X2+3)tan{xz+3)dx ————— {|)

Let secix2 + 3} =t then,

el [sec{xz + 3):| =at
= 2x SEC(X2+3}1ZEIFI[X2 +3}o‘x =dt

Putting sec[x2 +3] =t and 2x SEC{Xz + 3) tan{x2 +3}dx =gt in eguation {i),

wie get

I=[t3%ar
rS

=—+cC
3

= %[sec[xz +3H3 +C

I= %[sec [x2 + 3)]3 +c
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(x+l)[:x+logx)3 =(I+IJ(5’” Iugx): =[] _ L](I | lugx)a

X L oX X

Let (x+logx)=1

(1
= 1+—]a’.\‘—d!
Lox

I 3 2 o 2
= J‘[H;/J[‘.H]ag.r} dr = f: dr

f1

=—+C
3

1 3
=—(x+logx) +C
3('{ ogx)
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Let 7= |tanxsec?xfl-tan®xdv- - —-- i}

Let 1-tanfx = ¢ then,

el '1— tan? x} =dt

= —2 tanx sec’ x dx =it

= tanx sec® xdy = _Tdt

. dt . . )
Putting 1 - tan®x =t and tanwxsec®xdx = - e In equation {l},

we get
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. z
sinf1 +[logax
Let I'=[logx Mo‘x

Let 1+[I0gx}2 = t then,

d (1+ (Iogx}z) =at

= 2logx Loy =at
X
= |DngX = gt
X z
) 2 loga qar ) )
Putting 1+ flogx)* = ¢ and = i == in equation i},
we get
I= [5intxf
2
- Yisinear
2

E=—lcogt+c
z

= —%cos [1 + {Iogx}z] +c

I= —%CDS [1+ [Iogx}2]+c
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Let

Let

. 1 1 . . )
Putting —=¢t and —dx = -t in equation (i,
X X

we get

I=|cos?t (-at)

= —[cog?tat
2
=_J.CDS 2t+1a,t
2
=—i]c052tdt—ijdt
2 2
1 sinzt 1
=——x -=t+C
2 2 2
) 1
f=—-—sgn2t-—t+c
2
1 . 1 1 1
=-_s5iNEx - Z"x—_+cC
2 x
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Let [ =[sec*xtanxdx----{i)
Let tanx = ¢ then,

d [tanx) = gt
= sac? x dy = dt
= dx = dz

sectx
Putting tanx =¢ and dx = dg
sect i

we get

I=[sec xtanx

SEC2 X

= |sec®x it

= [{1+ tanzx:] it

= [{1+ rz] rot

= {t + ta)a‘t
o

=—+—+cC
2 4

tan®x  tan*x
+ +C
z 4

I= ltar12x+ltem4;(+c
2 4
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in equation i},



Let =] i ————— (i)
o
Let e"; =t then,
g (e*";) - at

Jr
Putting e =+ and Z_dv = 2a* in equation {i},
N

we get
I=[cost=x2gt

=2[costdt
=2sint+c

=2sin (e‘";) +c

I= 25in{e“r;)+c
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s
Let 7= o
sinx
Let Sins = ¢ then,
d{sinx} = dt

= COsX dy =gt
= dx = at
Cos X

. . at . . .
Putting sinx = ¢ and dx =——— ineqguation (i},
Cas X

we get
5
. lms . ot
t COSx
y CDS4XG,t

- [1— Sinzx:]2 o

2
-7
Sy
t
4 2
=]1+1L 2t ar
t
4 z
S lare - ar
t t t

2
—logl+ o=
Dg|||+4 > +C

. sin® x .3
= |Dg|SIﬂX|+T— sin“x +cC

4

1 - .
I=15ln X —sinx +loglsing|+c
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= 1,_ dx = dt
24 %
1

=—dx = 2dt
N

Therefore,

sin %
f M7 dx
W R

=2fsintdt
= —2cost + C
= —2cosyx +C
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X+ 1)e” )
Let I= ]%d}( ————— fi}
sin [xe ]
Let xe® = F then,
d {xex} =dt
= ‘Xex + ex}dx =gt
= (x +1)exdx =t

Putting xe” =+ and {x +1Je*dy = dr in equation i},
we get

atr
sin?r
jcosecztdt
-moti+c

- mtixex] +C

I=—cot{xex)+c
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B 2
Let  pojgeeie |20 {i}
x4+

Let x+tanty =t then,

a {X + tan'lx} =dt

1
= [1+ z]dx =gt
1+x
z
= L;l dx =gt
1+ x
{X2+2:]
= z—dx =dt
{X +1}
. 1 xZ42 . - )
Putting x +tan " x =¢ and o = dt in equation i},
X +1
we get
I=|Edt
T
= +c
logs
51+tan'1x
=——+cC
logs
5x+tan_1x
logs
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mrsinlx
Let  J= S dv-———- (i

1-x°

1

Let msinx =t then,

el {m sin~! X} =gt

= "M ——————dx =at
WJ1- %2
- v dt
1-x2 m
Putting rsin~lx = ¢ and _ Gk _dt oy, equation (i,
1-x2 MM
we get
I Jff
n
R
m
=iemsin_1x+c
m
F=—emdtr o
m
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Let /x =¢

= I,_ dy = dt

2\."_1'
cosx
= I =y = EJCOSH-'F
W
=2sinf+C
=2siny/x +C
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sinftan!x
ftant <)

Let 7= e ]

1+ 52

Let tan~lx = ¢ then,
a {tan'lx} =gt

1
1+x

dx =dt

2

Putting tan ¥ =+ and

= dt in equation fi},
1+x°2

we get
I=[sintdt

=-cost+c

= - os {tar‘u'1 x} +c

I=-cos {tan'1 x} +C
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Lot pogindoo¥) . (il
X
Let logx = then,
d {logx) = gt
= idx =dt
x

Putting logx = ¢ and Lav-ar in equation i},
X

we get
I'=[sintdt
= -—ost+C
=-msflogx) +c
I=-cosflogx)+c
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Lettan " tx =t

Differentiating the above function with respect to, w, we have,
1
ﬁdx =dt
1+x

mtan
==f =fem’xdr

1+x
f mtan em!
-
1+x° m

Resubsnrurmg the value of t in the above solution, we have,
1

mtan Emtan_ X
==-f +C
1+ x° m
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Let I=

| X
~.,|l';(2+a~2 +lex2 -

re X xn.l'x2+az—n|'x2—a2dx
\fx2+az+~fx2—az Jx2+az—sfx2—az
x(u'x2+az—\|'x2—a2)
[el's

X2+6‘2—X2+&2

= ];—2 R —az)dx
a
— x(xl'x2+az—-\l'x2—az)dx ------ (i)

Let x2 =t then,

d{x2]= ot

= 2x v =gt
= X —E
2

Putting %=t andxdx = % in equation (i},

we get

H{) e ;}
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tanlx® .
Let Is|y——dw----- i
l 1+x? ”

Let tantxZ =t then,

el (tan‘l xz) =dt

1=2x%
= x—zd;(:dt

1+ [xz}

lwx G"X=£
4 2

1+x

: - at . ) )
Putting tanx®=¢ and ul Tdx = — in equation (i),
1+x 2

we get

I= %(tan'lxz)z +c
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NIRRT
[sm x} .
Let I=[i—d - - i)
1-x?
Let sinly =¢ then,
d{sin'lx:] =dt
= dx =gt
1- 52
Putting sinlx =¢ and 1 _aradt in equation (i},
1-u?
we get
I=[t%t
1L4
=—+cC
4
4
I= i{sin'lx} +c
E}
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Lot =lsm(2+3|0gx]dx_

---f)

M

Let 2+3logx =t then,
d[2+3logx] = at

= Eidx =gt
x

o _dt
% 3

Putting 2 +3logx = ¢ and ﬁ:% in equation i},
x
we get
I= ]sir‘ui‘E
3
=£[—c05f}+c
3

=—%c05{2+3logx}+c

I=—%cos{2+3|agx)+c
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Let 1= lxe"zdx————{i)

Let xZ =t then,

o [x?) = at
= 2x v =gt
at
= xax = —
2
; 2 ait . . )
Putting x% = ¢ and de=? in equation [i},
we get
i ]etE
2
letye
2
2
=£e" +e
2
1 .2
I==e* +c
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e2x

Let I= dw ——--fi
ll+ex ()
Let 1+e” =¢ then,
G‘{1+ex}=dt
= e dw =dt
= o‘x:E
eX
; x at . . )
Putting 1+e" = ¢ and dv = — in equation (i},
e
we get
2
I=]e :»:E
fa ="
EX
- g
I t
=]udf
t
NP
ot
=t-loglt+c

= {1+e’f)—log|1+eJr +C

I=1+¢6" —Iog‘1+ex‘+c

Indefinite Integrals Ex 19.9 Q61

2
Let I=]de————[i)
X

7

Let i =t then,

o i) =ar
1
= de =gt
= ax = 2.\,7;(_0‘1‘
= dx = 2t [ Jx = rJ

Putting +x = ¢ and dx = 2tdt in equation i},
we get

2
7= [%fxztdr

=2[seczfdt
=2tant+c
=2tanJ)?+c

I=Z2tanyx +C

Indefinite Integrals Ex 19.9 Q62



tan” 2xsec 2x = tan” 2xtan 2xsec2x
= (sec” 2x—1)tan 2xsec 2x
=sec’ 2x-tan 2xsec2x — tan 2xsec2x
j.tarf‘ 2xsec2y dx = jsccz 2xtan 2xsec2x dy — Itan 2xsec2x dx

= Jsbc,g 2xtan 2xsec2x o —

Let sec2x =1
Co2sec2xtan 2x dv = df

J-tzm3 2ysec2y de = ] jtzd." __“-‘.ech +C

2 2

Indefinite Integrals Ex 19.9 Q63



Let 7= ]“X— "f;ldx ————— i}

Let x+1=¢2 then,

d(x+1)=d{t2)
= dw = 2¢dt

Putting x +1=#* and dx = 2¢tdt in equation {i}), we get

po A
X+ 2

[£2-1)+t
- 7[t2_1}+2rdr [ x +1=¢7]
-1
ST
Pt or
BT

e te 3
=2 ot + ot - dt
[I e ]

i1

2+l

and I3 =[—o—

Mow, 0 =]

- ZHoafs? +1)re, - - i)

32

241

241-1

241

+2 41 1
gt -

#2 41 l1*1‘+1

=[at-] at

at

Since, 7o =]

=] *

=] a*

1
]

= I2=f—tan'l{t2)+cz————(iv}



¢
PRty

and, Iz=| [riy

=%|Dg{l+f‘2)+|§3 —————— (u}

Using equations {ii}, (i), [iv) and (v}, we get

I=2 tLz—lla 241 t-tan™ [#2 ~liogfies2
=it g{ + :]+C1+ an ( :]+-:2 EDg{+ )+-23

i 2[§+ t-tan {2 log(1+ 2} 4oy 4o +Ca}

2
= 2[%+ t-tan™! (t2)-||:|g[1+ f2) +C4J [Putting o, +cp +05 = G4
= or-otan’? {rz} : 2|og{1+r2)+2c~4
=[x +1)+ 2 +1- 2tan'1{M) - 2logfl+x + 1) + 2,

=[x +1)+ 20 +1-2tan™ {1!')( +1) - 2logfx +2)+c [Putting 2c, =c]

F=f{x+1)+2Jx+1-2tan’! [«“'x+1}- 2log(x +2)+c

Indefinite Integrals Ex 19.9 Q64

Let  7=[55 5% 6% - ———- (i
Let 55!. = tthen,
o [5*'} =gt
= 57575 (logs) =gt
= 55‘!55‘“5)‘0‘;( = ar

flog 5:]3

putting 5 = ¢ and 57 5¥5¥ gy =

in equation [i}, we get
T 0

at
! {Il:ngS}3
-
{I0g5}3

fa

} {IDgS}3

[ gt

+c

cF

I=——+rC
(Iu:ngS}3

Indefinite Integrals Ex 19.9 Q65



Llet J=|—=—=dv----- ]

Let x% =t then,

d{x2)=dt
= 2x v =gt
= dx=£

Putting x% =+ and dx = at in equatian {ij,
2

we get

[w
o

-1

n
m +
0
~+
+
L]

P M= PRI P =

sec ! x4

I= %sec'l [xz) +c
Indefinite Integrals Ex 19.9 Q66
Let 7= |4e’ -lax----- {i)

Let & -1=1¢7 then,
d {e* - 1) = dt{tz)

= e’ dy = 2t dt

2t
= dx = —xdt
=

a2t [

= dx = = at
+1

Putting & - 1= % and dx = 2tdt

we get

2t at
I= [-Jt_?x =
e +1
twt
=

=2] gt

+1
t_2
|
2
ke ;_'l"ldt
< +1
i1 1
=2\ |
T+l U +1
1
241
=z2t-2tanft)+c

=2 gt

= 2[dt -2 gt

41

e"—1=f2]

in equation i},

=2 f(ex - 1) —2tan'1(M)+c

F=246" —1-2tantys* -1 +c

Indefinite Integrals Ex 19.9 Q67



1

} (x+1}(x2+2x+2}dx

y SN
(X+1)([:X+l} +1)

Let » +1=tanu

= dx = sec?u qu
2
I H{=Tonll¥) du
tanw [tan?u + 1]
cosu
= [——du
sinu

=loglsinu|+ C

tanu |

=log +C

SECQU |

¥+l |+C

»Jx2+2x +2|

=log

Indefinite Integrals Ex 19.9 Q68

5

et  I= |- --i)
‘\,I|1+X3

Let 1+x3 =2 then,

d{1+x3} =d[t2)

= Sxlde =t
= ax = d—fzzt
ax

. 2t . . )
Putting 1+x%=¢% and dx = —dt in equation (i},
X

we get

WM LR W R

—
—

=y

8]

1

—
-

pal

+

I= %{1+x3)g—gwﬁl+x3 +c

3

Indefinite Integrals Ex 19.9 Q69



Let 7= Jax3f5-xTdw-—--{i)

Let E-x%=#2 then,
a [5 - xz} = ¢2
= —Z2xcy = 2tdt

= dx=idt
x

) -t . . )
Putting 5-x%=t? and dv = —d¢ in equation (i,
X

we get

I=[4xr? x;dt
= 4 x%xtat

- -4]{5 - tz)fzdt [ 5-x?s t2]
= —4f 52 - 4] ar

3 5
=—20xL+4L+c
3 £

L NP s VP S

3 £

-20 e 4 243
=Tx{5—x} +Ex{5—x} +o
I=_§—Dx{5—x2)g+gx{5—x2)g+c

Indefinite Integrals Ex 19.9 Q70

1

Let I= adx - - ——=fi
N 0
Let % =t then,
d(&)mﬁ
1
g =dt
- 2'\{,}? L

= o‘x=2\|’;dt

Putting ~.|f;= t and 2«4’;70‘1“: dw in equation [:i)J
we get

=t
o[ —rxar W
t+t = x=t2
ot
= [—= gt
Jr{1+r]

t
-Ejmdt
=2logfl+t|+c
=2log|1+q')7|+c

I= 2I|:|g|1+«.|";7|+c

Indefinite Integrals Ex 19.9 Q71



1
E
i (;rs4 + ])‘*
Multiplying and dividing by x, we obtain

-3
e x"?{x“ +I}d

ot (.:;7d + 1)

2
i

i +x—3

Indefinite Integrals Ex 19.9 Q72



-]
Let 7= Zax ()
cos X

Let cosx =& then,
d [cosx] = gt

= —sinx dx =gt
fris

= ax = - —
Siny

Futting cosx = ¢ and c"x=—fj—t in equation {i},
sin

we get

- z 2
:-IKITL“J&

f=-cosx - +—+C

COSX  3cosx




Ex 19.10

Indefinite Integrals Ex 19.10 Q1
Leti = [xzxfx + 2dx
Substituting » +2 = ¢ and dv = gt we get,

I=[(t-2)frar
= {t2 +d- 4t)£dt

E : L
][ﬁ - 42y 4t2]df

7 5 3
=EtE—Er§+§t§+c
7 = 3
2 I - 3
=?(X-'-E)z_E[X+2)2+§(X+2)2+C
2 - - 3
F=S(w +212 - (¥ + 212+ (% +21% +0C
2 v2)z- 22+ D(nee)

Indefinite Integrals Ex 19.10 Q2

z
Let7=[—2 g
& -1
Substituting x - 1 =t and dx = dt we get,
z
t+1
f=[—o‘( ) e
Wt
2yl
=J;G'f

Wt

.
J[t2+t2 +2t2]dt

3 Lo gl
t2+2t2+§f2

[
il

+

o 1

6¢2 + 30£2 + 20¢
=+
15

2
2

1
243 [3t2 +15+ 1Dt) +C
15

f—Sm{S[X—I)2+15+IU(X—1))+X
=12—5-4’E(3[x2+1-2x}+15+10x-10]+c
=f—5m{3xz+3—ﬁx+15+lﬂx—10)+c
=12—5‘4’H[3x2+4x+8}+c

=i x4 +8 JE+C
15

L

Indefinite Integrals Ex 19.10 Q3



X2

Leti = ?dx
J I+ 4

. dt
Substituting 3x + 4 =% and dx = = we get,

=)
3 at
F il
I N S
_I(t_q')z
9-\.@«3
N 2 +16 - &t .
== —d
-1
_7 [t2- t2+16t216t2]dt
5 ) 1
-i{grﬁ——ﬁa@mzﬂ}c
275 3
3 3
-2 (av+4)z-(ax + 42
135 81
=1 3
I'= —[3x +4)Z [2xr+4)

Indefinite Integrals Ex 19.10 Q4

2 -1
Let’ =]

(- 1)’

i

Substituting » -1 =t and ax = dt, we get

2(t+1)
E.Z
=[2t+§—1 2
¢
=lzt;1t
t

L
-i[E g

=2j%o‘t+]t‘2dt

- at

=2logft]-1t+c

= 2logle - 1|-

1
+C
2l

[

2w -1
o - 2loglx - 1|-

(v - 197 i

Indefinite Integrals Ex 19.10 Q5
Let 7 = [[ex® + 3] + 2ax

Substituting X +2=1%anddy =gdt, we get

[ +3].J_a‘t
[2 {t2+4 4t}+3]«f—a‘t

[2t2 +B-o +3]J’dt

+%[3X+4)E +c

7 3 5
=i §+£t§—Et§+c
7 3 g
4 7
=?[X+2)§——(X+1) +—(x+2)2+0
4 I 3 2
I=— 2 2 — 2
?[:X+ )2 [:X+ )2+ (X+ )2 C

Indefinite Integrals Ex 19.10 Q6

1



2
Letf=]ixgldx
(x+1)

Substituting x +1 = ¢ and dx = g¥, we get
(-1 +3(t-1)+1
I_2
t241-2t+3r-3+1
= 2 at
t

2
=Jt +§ 1,
¢

S
NEte =
1
=J(1+?—r'2]dt

=f+|l:|g|t|+t'1+c

P=] dt

=r+|og|t|+%+c

+C

= 1+ 1
[ + 1)+ oglx + |+x+1

Indefinite Integrals Ex 19.10 Q7

W2
Let?= ax
l\,l'l—x
Substituting 1 - x =¢ and dv = -dt, we get
2
1-¢
I=I( J_) =it
T
z
__11+:r—2txdt
t

i ]
30t + 62 - 2or
== 1= "= l4c
15
1
2
- —3[15 +3t2 1Dr]+c
15

=—12—5~.,"1—x[15+3(1—x:]2—lljl:l—x)]+c

2 z
=_E\j‘1—){{15+3{1+x —2x}—10+10x}+c
=_12_5~.’1—x{5+3+3x2—5x+1ﬂx}+c
=_12—5\,|"1—x{3x2+4x+8)+c

=—12—5[3X2+4X+8)~f1——x+c
I=—12—5{3X2+4X+8:]J1——X+c

Indefinite Integrals Ex 19.10 Q8



Leti= Jx(l—szsdx
Substituting 1 -x =¢ and dv = -J¥, we get
F=-j(1-t)% %

_ —[{t23 _ 1Lzet}df
p24 420
(5

24 ZE
f25 l;24
Y
25 24
=(1—x) _(l—xj e
25 24
25 24
I=[1_Xj _(1—xj e
25 24
=%[1—xj24[24(1—xj—25]+c
=%[1—Xj24[24—24x—25]+c
=$[1—X)24[—1—24X:|+C
=$(1—xj24x—[1+24x:|+c

=_H10[1_X)24(1+24X) +C



Ex 19.11

Indefinite Integrals Ex 19.11 Q1

Let 7 = [tan®x sec? xdx i)
Let tanx = . Then
d [tanx) = ot
= sac? xdy = at
= oy = dz
sect x

Futing tanx = ¢ and dx = in equation {ij, we get

sact x
ot

SEI:2 X

I=]t%sec?® x x

= [
f?*l

= +c
3+1
f’4

=—+cC
4

4
_[tanx) -
4

4
t
it N

w tar s +c.

R

Indefinite Integrals Ex 19.11 Q2

Let 7 = [tanxsect~dx. Then

2

I =|tanx sec? x sac? xdx

= [tanx {1+ tan® x:] sec? xdx
= I=] ‘tanx + tanax)seczxdx

Substituting tanx =t and sec® xdy = dt, we get
I=|[t+t%)dr

tan®x  tan?
+
2

+C

I=£xtanzx+ixtan4x+c.
2 4

Indefinite Integrals Ex 19.11 Q3

Let 7 = [tan® x sec* xdx. Then
I =|tan* x sec? x sac? xdx
=[tan” x [1+ tan® x} sec” xox
=] {tansx +tan’ x] sec? xdy
Substituting tanx =t and sec® xdy = dt, we get
I=[t5+¢7)at
£ 4
=_—+ _—+¢C
=] g
(tanx)E' (tanx)s
R L
=] 2

I= %xtane'x +%xtan8x + o

Indefinite Integrals Ex 19.11 Q4



Let 7 = [sec®x tanxdy, Then
I=]se®x [seca tanx)dy

Substituting secx = ¢ and secx tanx = dt, we get
7=t

Indefinite Integrals Ex 19.11 Q5

Let J = [tan® xdby, Then
I =[tan®x tan® xdx
=4 {Sec2 x = 1:] tan® xdx
= sec? x tan® xdly - I tan® xaix
= [ sec? x tan®xdy - | {591:2 o= 1} tan sxdx
= sec? x tan® xdy - | sec? ¥ tan xdx + | tanxax
Substituting tanx =t and sec® xdy = ot in first two integral, we get
I =% — [ t3t + [ tan xdby

L
= - +loglsecx|+c
o

_ tan® x " tan® x
4

+loglsecx|+c

A tan® x B tan® x
4

+loglsecx|+c

Indefinite Integrals Ex 19.11 Q6

Let I = [.tanx sec? xdx, Then
I= J«,"tanx sec? x sect xdx
= [Wftana ‘1 +tan? X) sec? xdy

1
= [tanxZ [1 + tanzx) sa0? My
1 3
= E=j[tanx2+tanx2]seczxdx
Substituting tanx = ¢ and sec®xdx = ot, we get

1z
!=J[t2+t2]df

2

bl
bl =1

1282 4c
7

3
[tanx)z +

.
(tanx)Z +c

W h |

=l ra

3 7
E=Etan?x+gtan2X +C
3 7

Indefinite Integrals Ex 19.11 Q7



Let! = JSEC4 2xdy. Then
I = [sec? 2y sac® 2xdy
=] [1+ tanziz)(:]sec2 2xdx
=] {SEI:Z Zx + sec? 2x tan® EX}G‘X
= I= J5802 2xdv + | sec? 2x tan? 2xdx
= I = [sec? 2x tan® 2xdy + | sec® Sxdx

N ar .
Suhstituting tan2x = t and sec® Zxdy = = in first integral, we get
I= jt2%+lseczzxdx

3
xt—+1tan2x +c
3z

_1
2
1

1

= F==tan®2x + = tanzx +c
a] z

I= %tanzx +£tan32X +0C

Indefinite Integrals Ex 19.11 Q8

Leti = ]CDSE‘C‘43XG"X. Then

I= 10059023}( cos ec3xdy
= [1 +cot? 3)(} coseciaxay
=] {CDS ec?3x + cot? 3x CDSEC‘23X) ax

= I = [cosecaxdy + | cot® 3x cosec Tavdy

Substituting cot3x = ¢ and cosec?3xdx= —d¢ in 2nd integral, we get

I = [cosecaxdx- [ 2 %

] 3
= —cot3xv - —+c¢
3
3
=_CDt3X_CDt A
=]
1 3
f=?cot3x— ot 3y + ¢

Indefinite Integrals Ex 19.11 Q9

Let [ = [cot” x cosecixdy, i = -1 -0
Let cotx =¢ Then
dfcotx)=dt
= - cosecikdy = at
= cosecivay = gt

Putting cotx = ¢ and cosec®dx = -dt in equation (i), we get

=]t x[-d¥)
+1

- +c
A+l

_ (catx)™H! ee
) n+l

Indefinite Integrals Ex 19.11 Q10



Let 7 = [cot® x cosecxdy. Then,
I = [cot® x cosecsx cosecixdy
= cot™x [1 + cot? x} cosec?xdx
= I= [[CDtE X +cot’ x} cosecixdy

Substituting cotx = ¢ and - cosec® dv = dt, we get
1= ([t7+¢7)(-at)

50
=-—-—+c
a] =]
cot®x  cot®a
= - - +C
a] =]
cot®x  cotfy
I=- - +C
a] g

Indefinite Integrals Ex 19.11 Q11

Let I = [cot® xdx. Then,
I=]cot®x xcot?xax
= [motix x‘coseczx - 1)50(
= [cot®x cosecivdy — [ ot xdy

=] cot® x cosecZrdy - {coseczx - 1) cofdx

I
= [cot®x cosecivay — [cosec®y cotxdy + | cotxdy
= I=] cot® x cosecirdy — [cos ec?x cot xdx + | cotxdh
Substituting cotwx = ¢ and - cosec?x dy = gt in first two integral, we get
I=[t9(-dt) - [t x[-dt) + [ cotxdy
s
=-—+ —+logfsinx|+c
4 2
= - Ot x+ Soat x +loglsiny|+c

I= —%CDt4X +%CDt2X +loglsinx|+c

Indefinite Integrals Ex 19.11 Q12

Let 7 = [cot® xdx. Then,
I =|cot®x = oot xax
=] [CDSE‘C‘QX - 1) = cot® xdx

b

=] {cosec oot - Djtq)(:]d)(

2w wcot? xdy - | cot? g

=[mosec
=] cosec?y cot® xdy - [catzx [ccls ec? - l}dx
= [ cosec?y cot? xax - [ cot® x cosecixdy + | cot? xdy
= I=] cosec?x cot? sy - jctlt2 x cosecixdx + | [CDSE‘CzX - 1)0';{
Substituting cotx = £ and - cosecxdy = gt in first two integral, we get
r=¢t (-] - 2 (-] + [cos ecxdy - [ dy

5 3
=-—+—-cCotw - X +0C

£ 3

cot®x  cot®x
=- 5 + —cotw —-x + 0o

1 1
f=—§xcot5x +§xmt3x—cut;{—x +C



Ex 19.12

Indefinite Integrals Ex 19.12 Q1

Let 7 = [sin®x cos® xdy
Here, power of cosx is odd, so we substitute

sinw = ¢
= cosxay = dt
= aw = ar
oSy

I=[tfcos®x

cCos X
= [#% cog® wgt
=t {1— sin? X}G‘t
=t [1— rz]dr
= (t“ - ts}dt

T
=—-—+c

g 7

1 5 7

. 1 .
I'==wsin™y - Zwsin’ ¥ +C
5 7

Indefinite Integrals Ex 19.12 Q2

Let 7 = [sin®xdy. Then
I =] sin® x sin® xdx
=jsin3x{1—coszx)dx
=j[sin3x —sin®x cogzx}dx
= j[sinx {1— CDSZX} —sin®x CDSQX}J'X

2

=] {SiﬂX —sinx cosZx - sin® x coszx)dx

= I =[sinxdx - [sinx Cos2 oy — Jsin3x cos? xax
Putting cosx = ¢ and - sinxdx = ¢ in 2nd and 3rd integrals, we get
I=]sinxdy - [¢ [-ct) + | sin? st
= [ sinxdy + | t2dt + j‘l— Coszx)tzdt
= [ sixche + [ 2t + | (1 - tz}tzo‘t
343 45
=—cosx+?+———+c

3 5

2 1
=—COsX+—t -2t 40
3 5

= —CO5X +§{CDSSX:] —é{CDSSX:] +C

2 1
I=- [CDSX - Ecosax +ECDSEX:| +C

Indefinite Integrals Ex 19.12 Q3



Let J = [cos® xdx, Then
I=] cos? x cos® X
{1 - sin? X:] oo s el

2

I
]D:l53 K - [sinT X cos® xdy
I

D052 X COS XX — ]sinzx {1— sinzx) COs Nax

2 4

= ]{CDSX - 5in<x msx)dx - j[sinzx cosx - sin™x cosx)o'x

4

= I =|cosxdy -2 sin? x cos xdx + [ sin™ & cosxd

Putting sinx = ¢ and cosxdx =gt in 2nd and 3rd integrals, we get
I=|cosxdx - 2] 2at + t %t

. 2
= 5|nx——t3+t—+c
3 5

2 o

. 2 1 .
=sihx - —sinx + =sin" x + ¢
2 5

3 =1

. 2 . 1
I=sginy - —sin™x +—=sin"x +¢
3 5

Indefinite Integrals Ex 19.12 Q4

Let7 = [sin®x cosx dx =i
Let sinx =t Then,

d(siny=dt
= COSxdy = dt

Putting siny = ¢ and cosxdx = gt in equation (i}, we get
1=t
5
= 4+c
=]

sin® x
= +c
&}

!=15in6x+c
&]

Indefinite Integrals Ex 19.12 Q5

Let 7 = [sin® x cos®xax
Here, power of sinx is odd, so we substitute
cosy =t
= —sinxdy =gt
[=]sin® xt® (-]
= —[{1 - cos? x:]te'a‘t

= [ [t® - ¢Bhar

1 1
F=-Zcos'x+=cos°x+cC
7 9

Indefinite Integrals Ex 19.12 Q6



Leti = ]CDSTXG'X. Then
I = [cos® x cos xdx
=] 'c052 X]S COS NG
= ‘1 - gin® x)3 COs X
= ][1 -sin®x - 3sin® i+ 35in4x]cc|5xdx
3

= [[DJSX - sin®x cosx - 3sin®x cosx + 3sintx CDSX:|G'X +C

= I =[cosxdy - [sin®x cosxdy - 3] sin® x cosxdx + 3 sin® x cosxdy
Putting sinx =¢ and cosxdx = dt in 2nd and 3rd and 4th integral, we get
I=[cosxdx - [ t50t - 3] %t + 3]ttt

=
) g 3 3
=siny - -2+ 2 4
3 g
o 1. 5 . 3 .5
=8Ny - —SN' % SN % +=s5IN"x% +C
7 5
. . 3.
I =sinx - sinx + 2 sin® 7

¥ -=sin'x+c
7

Indefinite Integrals Ex 19.12 Q7

Letl =[x cos® x 2 sinx 2y

Let cosx® = ¢ Then

el {cosxz) =at

= —2x sinxdy = gt
= XSinXZG")(:—E
-t
I=[fx—==
2
e
=-—+c
a
=-Zcost x4
1
I=-Zcost*x%+c
a2

Indefinite Integrals Ex 19.12 Q8

Let 7 = [sin® xdx. Then

5

I =|sin"x sinxdx

= [sin2 x:]a sinxdx

= {1— coszx:]S sinxdy

4

= [1— cos®x +3 costx - 3cos® x} sinxdx

= I=[sinxdy - [ cos® x sinxdy + 3] cos*x sinxdy - 3] cos® x sinxdy
Putting cosx = ¢ and - sinxdy = d¢ in 2ne, 3rd and 4th integral, we get
I =[sinxdys - [t (-at)+ 3]t [-a#) - 3] 7 [-at)

7
t 3 3
——cosx+—-2+ 284
7 5
7
cos'x 3 5 a
=—-COsx + —Ecos XN+E0s N +C
3 3 __ .5 1__ 7

ey

= —COSX + C0% X_ECDS XN+ —CO5 X+

Indefinite Integrals Ex 19.12 Q9



Letl= jSin3 x cos” xd. Then
Let cosx = ¢ Then
d (cosx) =gt
= —sinxdy = gt
-dt
s

= ax =

-at
Sin
= —[sin? xtoqt

= - [1 - cos? X)t5dt

I=[sin® xt®

= {12}t

= -7 - tT)ge

ol
=-_+_+cC

=} a

1 & 1 =

=-—CO0S X+ —C05° X +0C
s} 8

I= icassx +lcosax +C
6 B

Indefinite Integrals Ex 19.12 Q10

1 .
Letf=|———ax —{i
sin*x cos?x [)

Then, I =| sim™ x cos Zxax

Since - 4-2 = -6, which is even integer, So, we divide both numerator and denominator

by cos®x,

1

3

_ cos” X

F=]—Z=~_ 4 T =
sin®x cos*x

CEISSX

]
SECT A
= ]—40')(
Ell .
CDS4X

3
secT X
= ]—40‘)(
tan™ x
sectx wsectx
= 144‘5‘3{
tan” x

2
[SED2 X} x 5802)(

I
tan® x
z )2 z
[1+tan x) x SECC N
= 3 dx
tan™ x
{1+tan4x +2tan2x}xsec2x B
= I=] r dx - i}
tan™
Let tanx = ¢ Then,
d(tanx) = ot
= sect iy = ot
= dy = dz
sect

Putting tanx =t and dx =

in equation (i}, we get
sect ¥

1+t +2e?
I= jg xsECZ N xd—g
seCt X
= [+ 122

3
=-_+t-2tlie
3

1 2
=-——+t-—+c
#? t

1 2
=-——— 4 ftanw - ——+0C
3tanx tanx
1
=—§xmt3x+tanx—2xc0tx+c

I =_?1xcot3x—2mtx+tanx+c

Indefinite Integrals Ex 19.12 Q11



1 )
Letf=|———x -—-i
sin® x cos® & U

Then, I = [=in~ x cos "xdy

Since - 3-5=-8, which is even integer, So, we divide both numerator and denominator

by cos® x,

1

g
T .g::us xs e
sin® & cos” X
oos®

3
sec” x
= j—3dx
tan™ x
sec® x o
=[——5—sec xdy
tan™ x

fsec? x)”
tanx

1+tan<x ®
N )

sac? xax

-

3 % 5802 Koy
tan~x

[1+ tan® x +3tan*x +3 tanzx) xsBclx
=

= I

po——_—p ax ———[iij
Let ¢ = tanx. Then,
d(tanx) = ot
= secxdy = ot
| [1+¢% +3e% 4 3¢2) .
e “
= [r':" +34 3t+3t'1)dt

I

w2 ¢t 3
=——+—+—f2+3logt+c
2 4 2

1ot 3
A +3logt +c
or? 4 2

1 1 tan*x 3
=-Zx + + - xtan®x + Zlogtanx|+c
2 tanx 4 2

-1 3 1
Fe——q 3logltanx|+ S tanx + S xtantx +c
2 tan< x 2 4

Indefinite Integrals Ex 19.12 Q12

1 .
Leti=]—— dx -
lSiHSXCDSX U

Then, I =| sin~3 & cos gl
Since - 3-1= -4, which is even integer. So, we divide both numerator and denominator
by cos*x.

1

E)
r=g .%DS X
sin® x cosx

CiDS4 X

4
sac” X

= I—SG‘X
tan™ &

_sectx

tan3 X

) [sen:2 X}S

tEIr'ISX

[1 + tan® x)

sec? xdx

sec? xdx

< % SEC° Ny
tan® x

Putting tanx =t and sec? xdx = ¥, we get

z
f=11:—;dt

=] [t'3 + %]dr

=—2—;2+Iog|t|+c

=—ﬁ+log|tanx|+c



Indefinite Integrals Ex 19.12 Q13

1 _ sin® x+cos’ x
sinxcos’ ¥ sinxcos’ x
sinx 1
= B —
cos’x  sinxcosy
A lcos’ x
=tanxsec” ¥+ ——m—
sinxcosx
cos’ x

. osec’x
= tan xsec’ ¥+
L

danx

1 , sec’ x
jﬁa‘x: _[tanxsec'x dv + I
SMYCOs X ltan x
Let tanx=¢ = sec’ x dv=dr
| 1
= [ de= fudi+ [P
SINXCOS X i
IE
=E+Iﬂgr+C

=%tan3x+log|tanx|+(l

dx



Ex 19.13

Indefinite Integrals Ex 19.13 Q1

X
Let | = | =——=dx
e + 5t

T

Letx® =t
= 2xdx = at
= xdx=d—t
"=317sz
r2+{a2}
1 2 ) 1
= Zloglt +,Jt2 + {32 |+ c |:SIHCB 7dx=log>x+ x2+az‘+c]
219 4+ ) ' }
I= %Iog X2+\((X2)2+{6'2}2 +c

f=%|og‘x2+~fx4+a4‘+c

Indefinite Integrals Ex 19.13 Q2
Let tanx =t

= seciy dy = dt

Jian® x+4 N 27

=log|t+1* +4[+C

= log tan x +/tan” x + 4|+ C
Indefinite Integrals Ex 19.13 Q3

JL@X
Ji6 — e
Lete® =

= e dy =dit

Let 7=

Indefinite Integrals Ex 19.13 Q4

Let E=1&dx

4 +5in ¥

Let sinxy =¢
= COoSx Qv = gt
at

Ji
.ﬂ[z)z w2
o+ ,{{2)2 422

=

=log

+C {Since [%G‘X = IDgP+\jaz+x2‘+c:|
3%+

I= Iog‘sinx + 44+ sinzx‘+c

Indefinite Integrals Ex 19.13 Q5



sinx

| ———=x
Jacosty -1

Let [ =

Let Zcosx =¢

= —2sinx dw = dt
= sin,»(-:."x:—E
:=_lj at
2

JEo1

=- lIl:n.]|1‘+ Je2 - 1‘+c Since ];dx = Il:ng|x + x,'xz + az‘+c
2 sz_az

I= —%|Dg‘2 COSX + +J4 cos® x - 1‘+c

Indefinite Integrals Ex 19.13 Q6
X

Let 7= | e
4 5t
Let x2=t
= 2xdx = dt
at
= Ny = —
2
1 ot
1=2]
2

Jer-#

2z
7 =35ir1‘1 falily D
2 2

Indefinite Integrals Ex 19.13 Q7
1

_— ax
x4-9 (Iagx)2

= de=df
»

Let 7= [

Let 3logx =t

= id}f:i

x 3
1
Faly at

3 [2}2 -2
1
==sin~! [£J+c [Since j;dx = sin™! [iJ +c]
3 2 2,2 a
I =15in'1 (—3 ogx ] +c
3 2

Indefinite Integrals Ex 19.13 Q8
SinBx

Let I= | ¢
||9 + [sin 4;()4

Let sinZdw =t

= 2 sinx,cos 4 (4]ax = at
= 4singx ay =gt

) at
= smEdex:T

7= 1[L
A TR

+c {Since ]%dx = Iog}x+-\faz+x2‘+c:|
3° 4+ x5

I= %ID|;||5in2 4 +~.,|"I—J+5in4 4x|+c

Indefinite Integrals Ex 19.13 Q9



Lot 7= [—52% gy

Afsinf2y +8

Let sin2y =+t
= 2 Cos 2xdw = dt
= coszxdx=%
1 at

1==]

,ff2+{2ﬁ}2
r+.ft2+[2ﬁ}2

_l||:|
5 g

+c {Since [%d}r = Iu:ng}x+-.;'x2+az‘+c:|
a°+ x

I= %Iog‘sinzx +Jsin? 2x + El|+c

Indefinite Integrals Ex 19.13 Q10

in2
Let 7= X v
\|'5in4x+4sin2x -2
Let sin®x = ¢
= 2siny cosx dy =dit
= SinZx dy = gt
pojodt
Jrlpar-o
o at o
Jr7 v atfe) + 2 - (2 - 2
fris
=172
Jie+2) -6
Lett+2=u
adt = du

du

T

=I0g|u+~..|'u2—6‘+c

E
r+2+affre2) -6
I =I0g‘sin2X +2+~J5in4x+45in2;{—2‘+c

Indefinite Integrals Ex 19.13 Q11
f sin 2x
©yfeost x—sin’ w42

lett=rcos x— —dt = Zeosxsinady

[Since j%d}{ = Iog}xh,l';{?_ a2|+c]
- g

=|DL:.| +C

dx =

sin 2x e I -1

at
Y Joost x—sin’ 1+ 2 : Nﬁ" —(1-2)+12

PR | . -1
=\ A= dt

P a4l \\(I" +:+l+§
P
i [r+1§]+~ar3 i+l

= - dit=-log
1‘+l +E
2 4

) 1 T
[CDS_ X+ 5 +'\,|'CDS‘ T+ cos x4+

=-log +

Indefinite Integrals Ex 19.13 Q12



CDSX

Let I=]
WJ —Slﬂ X

Let siny =¢
= Cosx a‘x =gt

(2}2

JER=Teet N I B
2

Indefinite Integrals Ex 19.13 Q13
1

Let [ = | ———=dx
21z
K3Yx3 -4

1

Letus =+¢
1 4

= —u? oy =gt
3
1 -2

= —x fay =gt
3

= d—x=3dr
2
w3
7oa at

1111“2-(2}2
-3I0g|t+«\|'f - |+c [Smcej‘j—a‘x IDg}x+\l'x -3 |+c:|

1 2
I=3logk*+\Yx3-4

Indefinite Integrals Ex 19.13 Q14
1

]ng_ [ fsint)?

Let 7 = i

Let simlw = ¢

= dy =gt
1-x°

at

I =] —=
2+
=I0g|t+~u'9+t2‘+c [Since j%dx=log%+ﬁaz+xz|+0]
X

I =lag +c

sinlx o+ .f9+ (sin'lx)2

Indefinite Integrals Ex 19.13 Q15




Let /=] COs X d

-u"Sinzx - 2siny -3
Let siny = ¢
= cosx dw = ot

=]L
A -3
d

r
Jtz -2t +{1)° - f1)° -3

_ ar
(t-1)° - (2)°
Letf-1=u
= dt = qu
I au

=Iog|u +1|'u2—4‘+c
t- 14 fft- 1) + 4

=|Dg +C

{Since |

I= Iog‘sinx —1+‘\||'Siﬂ2X -2sinx - 3|+c

Indefinite Integrals Ex 19.13 Q16
Let 7 =] ocosecy - 1dx

N UL
sinx
) J{l—ﬁinx)+(1_+sinx]dx
sinx 1 +sinx)

CDSzX
= .27.'5")"
SIAT A+ SNy
COosx

«jsinz X +siny

Let siny =¢#

|

=

= cosx cw = at
ar
= =~
e+
at
- 1y (1 oy
B -
2 2 2
at
==J‘ - = - =
t+=| -|=
e+3] -(3)
Let,t+i=u
2
= at =du
au

I =1log +c

. 1 - —
5|nx+§+ 5|n2x+5|nx

Indefinite Integrals Ex 19.13 Q17

[Since [

Y

1

2

‘\IIX2—&2

1

ax = Iog|x Fafx® o az‘+c:|

dw = Il:ng|x+\l'x2—az‘+c:|



To evaluate the following integral follow the steps:

l-smx cosx _l- sin x—cosx o
~sin 2x \ \!(sin x+ cosx]: -1
Let sinx+cosx =7 therefore [cosx— sin x]a’xzdr
Now
l- sin x— cosx l— dt
fr=—

Ll
E+fF —]|+c
=—In ‘sin x+cosx+4/sin 2x‘+c

? J(sin x+cc»sx]1 -1

=—In




Indefinite Integrals Ex 19.14 Q1 EX 1 9 . 1 4

Y 1 1 X+a
= log +C Since [ —m——=dr = —log +c
b 2){[&) g, - x 23
5 b

XN=-a

Indefinite Integrals Ex 19.14 Q2
1
Let 7= jmdx
1 1
= a—zjz—dx

X -3
A +a

=
v+ — x -4 23

ax —h

1 1 _1

+C Since | 21 dx=ltan‘1[iJ+c
xT+ S a a

| o =

Indefinite Integrals Ex 19.14 Q4



2
-1
Let 7 =] "—ax

Ko-4

x2-1

Let =] ax

x%+4
(x*+4)-4a-1
=l
X+ 4
X%+ 4

= ax

=

x4 4

1
ax = B —————
febe I)(2+[::2)2 ~

x2+4

—

=x—5xitan'1 x +0C
2 2

—

=;(—Etar1'1 a0
2 2

Indefinite Integrals Ex 19.14 Q5
Let 2x =t

= 2dx = dt

A

= %Iog
Indefinite Integrals Ex 19.14 Q6

Let 7= ];dx

«\,'az + b2

Let by = ¢+

= bdx = gt

at

Qx = —

%
1 1

I= 2| =0t
b \f&2+t2

I= %Iog‘t+~.}a2+t2‘+c

b + 43 +b2X2‘+C

1
I=Zlo
5 g

Indefinite Integrals Ex 19.14 Q7

Let 7 =j;dx
22 _ p2,2

"
Let by = #

= bdx = dt

ot
gy = —
-
50, I =i[ ! it
b fa® - ®

Indefinite Integrals Ex 19.14 Q8

r+ﬁ|ﬁ|+ﬁ

2x +4/4x% +1 ‘ +C

2

Since |
XE+a

1 Sy
{[ﬁﬁ =log|x ++/x°* +a°

TAxt4al

z

Sincejé
3% + 52

[since ¢ = bx]

dx = i'car'u'1 [iﬂ
3 a

|

dx=log>x+\l'az+x2|+c}

Since ]#dx = gin™? [iJ +C
3% - x? &

[since bx = ¢]



1

Let /=] ————=—a
..||{2—X:]2+1
Let Z2-x=1¢
= - = dt
dx = -dt
<0, I=-f ! gt

g (1Y
—Iog‘t+«|'t2+1‘+c

[:2—X:]+-.||2—X:]2+1

Indefinite Integrals Ex 19.14 Q9
1

= -log +c

Let /=] ————=—a
.,f{z—xf—l

Let 2-x=1¢
= —dx = gt

ax = gt
=0, I= —];dt

-y
— gt + 4% - {1)2

+C

[:2—X:]+-.||2—X)2—1

Indefinite Integrals Ex 19.14 Q10

-log

[Sinu:ej

[Sinu:ej

Let I=]X4+1dx
X441
[x2+1}2—2x2
r= x%41 o
[x2+1}2 2,2
I=] P —]{X2+1)dx
‘X +1)dx 2'};1—21}2
w241
I=]‘X2+1)dx—jmdx+2]x 1+1dx
1
(x +1)a‘x |2 + 2] +1dx
I—X—+x 2x +2xtan {x)+c Since |
3

3
I=%—x+2tan'1{x}+c

%dx=log}/\'+1fx2+az|+c}

X2+c'|'

[sinoe t={2- X:]]

e —

ﬁd}(=log}x+¢x2—az|+c}

[sinoe t={2- X:]]

1
WxZ 4+l

[az +b% = fa + b)2 - Eab]

dx = tan™t [x)+c



Ex 19.15

Indefinite Integrals Ex 19.15 Q1

1
Let!=]2—dx
4w +12x +5

S D
£
4 xEitaxw+ =
1 1
=zf 2 H ax
2 3 3 3 5
K+2uxn|=|+|=| -|=| +=
2 2 2 4
1 1
== b
7! 12
[x+—] -1
2
Let (x+ E} = —— i}
2
= ax =gt
so,
1
I= th‘
-1
I 1x ! Igg+c Sim::e,[#c"';r=i gX_a
47 2x{1) P+l - 23 T |w +a
1 x+§—1 . .
I= glugi3 +c [usmg {l}]
F+=+1
1 2w+ 1
I ==log
g 2% +5

Indefinite Integrals Ex 19.15 Q2
1

Let?=
® Jx2—1nx+34X
} 1
w2 2x x5+ (5)° - [5)° + 34
S
fx -5 +0
Lat fx-l=t------- fiy
= dx = at
50,
1
Pe(—1 gt
t2 4 [3)°

z z

1 t . 1 1
I==tant|=|+c SlnceJ]—dx=—tan'1 X +c
3 3 A = 2

j’=%tan"1 [X;5J+c [u5ing [l)]

Indefinite Integrals Ex 19.15 Q3




—_

1
de=| dr
1+:r—)r2 - xz—x—1|

adding and abtading :11 in the denorrirator to rreke it a perfedt square

-,lr5+ -1

f5— e+

1 log.ﬁ—nzx
:E -ﬁ+1—2x

Indefinite Integrals Ex 19.15 Q4

- tf—at
4
ro3
f—lx;log d Since,j#dx=ilogx_a+c
] 3 P 23 x +a
2u|= e
Pl
Ist 33
P S
I=Zlo
3091 3"
-+
474
1 -1
I ==log ul
3 2x +1

Indefinite Integrals Ex 19.15 Q5



Wehavex2+6>{+13=><2+6><+32—32+13=|:>{+3)2+4
o 1

Sol, = clw
Ix2+6x+13 I(x+3)2+22
Let>{+3=t.Thegd}<=dt 4
t 1 4t
Therefore, " = =_tan” = + by 7.4 (3
'[x2+6><+13 J‘t2+22 2 2 [V ()]
1 _1X+3+C

== tan
2 P



Ex 19.16

Indefinite Integrals Ex 19.16 Q1

2
Letl =] g
1-tan®

Let tan x =+t
= sect x dyx = dt

_ at
(-
=Llog£+c Since, | dx:iloga-'-x +c
2 (1) 1-¢ 22 K2 23 —x
1 1+ tanx
I=Zlogl———
z 1-tanx

Indefinite Integrals Ex 19.16 Q2

eX

Leti=]——dx
1+e°"
Let tane®™ =+t
= e® oy =gt
at
=0, I= —
1+t
= tan™? ft)+c [Since, [ i = tan~lx +Ci|
1+ x
I=tan! (e‘“)+c
Indefinite Integrals Ex 19.16 Q3
RV R L S—
ST & + 4sinx +5
Let sinx=1¢
= cosx v =dt
S0, f=12d7}(
t“+ 4+ + 5
. gt
] 2 2 2
ezt (2)+f2)° - [2)° +5
R
{t+2)° +1
again, Let [t+2) = u
at =du
ra-2
w1
= tan! ) +c [Since, [——dx = tantx +c}
Ko+ 1

I=tant ft+2)+c
I =tan™ fsinx +2)+c

Indefinite Integrals Ex 19.16 Q4



e +5e¥ + 6
Let & =t
= e” dv = dt
at
s, ==
t“+5f+ 0
iy gt
- z z
Peot[ 2] [2] - [2] +8
2 2
at
= .
o] oL
2 4

I=log

=" +2

I=log +c

e” +3

Indefinite Integrals Ex 19.16 Q5

eSx

Leti =] _———ax
425 -0

Let &% = ¢
= 3% dy = gt

= e¥gy = 2°

1 1
x2- a7 23

Efa=
&+ 3

1 2e¥ - 3

— |+
36 26 4+ 3

Indefinite Integrals Ex 19.16 Q6




dx

Letf=]__“%
g +e™*
ax
= T
&+ =
e:('
_ o efdx
=[—
[ex} +1
Let & =t
= e'dx = gt
ro( 9t
a1
. 1
I=tantt+c |:SIHCB | za‘x = tan'lx+c}
1+x

I =tan™ {ex}+c

Indefinite Integrals Ex 19.16 Q7

M

Let f=]———
lx“+2x2+3
Letwx?=t¢
= 2x dx = gt
= xdx=£
z
1 at
I=§'27
4243
_1 at
2 P y2tel-1+3
1 dt
2 fr+1) e
putf+l=u
= gt = du
E=£ qu
2 u? +[\2)
1 1 . 1
= Zx——tan™? il +c Since [———=dx ==tan”
2 o 2 XE 4+ a3 a
E=Ltan'1 ﬂ +C
2.2 Nz
1 1 x%+1
I=—=ta +c
2.2 [ 2 ]
Indefinite Integrals Ex 19.16 Q8
5
Let 7= A dlx
1+x
3X5
= [————=a
1+{X6)
Letx®=¢
= Bx” dy = ot
= XSG'X=£
_3 g
B 1427
. ft)+c Since |
2 ®Z41

I= % tan™! {Xs) +0C

Indefinite Integrals Ex 19.16 Q9

v =tant & +c}



Let 7= [ —

1 1 | t-2z
= — W

37 257 t+a”
=t log X3 +c

B’ x%+a

Indefinite Integrals Ex 19.16 Q10

Let I= [ —————=ax
x6+(a3)

RN
() + (=)

Letx®=¢

= Iy = ot

= x2d =£

SDJ [=£ L
t2+(aa)

Indefinite Integrals Ex 19.16 Q11




Letx®=¢
= Bx7 dy = gt
= xsdx=d—r
a]
3:&[&
G f{t+1}
J1pat
B 24t
iy gt
6 2 2
e A PR R
2 2 2
_1 at
_E Z Z
i I
2 2
Let t+£=u
z
= at = du
11:%[ =1} _
w21
z
1
11 iy 1 1, |x-a
=« log 2l Since | z——dx = —log
6 [1] xZ_ a3 25 X+
2= o+ =
Z
1 t“+£—i
I=Elog ? §+c
T+ = +=
2 2
1 13
I ==log : +C
= x5+ 1

Indefinite Integrals Ex 19.16 Q12




Let 7 =[—2 g

x¥ow¥i1
Letx?=r¢
= 2x v = dit
at
= XNy = —
2
50, E=EJ2L
2okl
iy dat
2 1 (1 1y
ootk |+ 2] 2] 1
2 2 2
_1 at
2 2
t—i + E
2 4
Let t—l=u
2

Indefinite Integrals Ex 19.16 Q13



ad e
axt o 1ex® 11

1I X e
=—|]—¥0q
3 x4—ﬁxz+%

Let 7=]

LetxZ=¢
= 2 dx = dt

= de=d_t‘

at

11

I = =
2B+ ==
3

=

I

W
M| = pa

1 at

B ez 2ea)+(3)° - (3)° +1_31

1[ at

e g
3

Let t-3=u

= dt = au

1
z_ .z

B

dx:ilog
2a X+ 3

EONT B
A roa3-

I=—3IDg

4
Ne]
N

PERE Y
3 7{5 +c

3
I="Zlo
438 4

Indefinite Integrals Ex 19.16 Q14

To evaluate the following integral follow the steps:
Let & = ¢ therefore e d = dr

Now
a 4t
. = —dx=
‘[[\1+ex’][\2+ex‘] = -[(l+r](2+z]
=|' At _|’ o
(1+2) 7 (2+9)
=lnfl+¢]-1n2+¢|+c
1+7¢
=In +c
245
1+¢&°
=In —|+¢
2+e




Ex 19.17

Indefinite Integrals Ex 19.17 Q1

Let 7= [%dx

—[x2—2x] )

/ J— [xz -2 1)+ 12 - 12fX

=J ! e

—[{X—1}2—1:|
=J;dx
1- [ - 1)
Let {x-1)=1¢
= = gt

<0, I=]

dv = sintx +C

2

=simtt+c Since |
1-x

I= sin‘l[x—1]+c

Indefinite Integrals Ex 19.17 Q2
, (, 9 9
8+3x—x" canbe wnttenas 8—| ¥ —-3x+——— |.
\ 4 4
Therefore,

ooy =t

= | |' l i = | | : —

y ; =
«lli'::]—é-r—ﬂ ’ "‘4|J -2
| - b B, 2

J

=sin '[ ";J]+C
Ja4i

Indefinite Integrals Ex 19.17 Q3

[ B
=




Let E=j;dx

5 — 4 — 232
1J=d1 X
2 3
—2|:X +2x—§]
i 1

1
2 J— [xz + 2% + {1]2 - [1}2 - E]

X

2
=i2] - z 7 o
—[{X+1} _E]
-1y ! e
N3 2
7 -l +1)
Let {x+1)=¢
= dx = aqt
S0, 1 ! at

Aw T+ Ex+ 7

+cC {Since Jwﬁdx=log‘x+q}x2—az|+c:|
xS - g

i1z 5 » Sx 7
F=—=logpk +=+ ¥ += + =
NZ) & 3 3

Indefinite Integrals Ex 19.17 Q5




Let /=] e, fas g
crr i
= ! i
J—Xz—x(a+,8}—aﬁ
- - 2 z &
z o+ A o+ g o+ g
H o S (2] - (2 ]mﬁ}
oy ! a
cx+ﬁ2 rx+ﬁ2
H{X' 2 ][ E ”
= — ! —x, [ B> o
8- o+ g
\ﬂ 2 ]_[X_ 2 ”
Let [x—a+’ﬁJ=t
2
= dx = dt
1= ! a
2
AR
=)
=5in'1[ ¢ +c {Since | ! dx=sin'1[
A - 22 _ 2 El
2
2~ -
I=sin! {7
Jﬁ_

I =sin”

1

1

|

cc+ﬁ]

2 +c
o

Jﬁ +

2 — o — J

PR

Indefinite Integrals Ex 19.17 Q6




Let[x+3J=r
4
= dx = aqt
I=%j L ar
S
EY
—isin'1 ] +c
w2 VAL
EY
4{X+E]
.:’=L5in'1 s +C
Nz N33

Indefinite Integrals Ex 19.17 Q7
1

Let I =1ﬁjx
16 — B — %2

E e —— [’
—[x2+6x—16:|

ax

=[;dx

—[(x +3]2-25}
= 1 e
i l:|-'25—[:x+3)2
Let {X+3) =t

= dx =gt

Indefinite Integrals Ex 19.17 Q8

1
Jl e e -

—16]




7—6x—x" can be written as 7 —(_1-" +6x+ ‘}—‘-J].
Theretore,
7-(x" +6x+9-9)

:I()—(.\':-—()_t+9]

=16 (x+3)
!-r ! \'i‘-:,{. . : ¥
T-6x-x" 7 J(4) —(x+3)
Letx+3=1
= dy=dl
I I
= dx = al
[ I

Indefinite Integrals Ex 19.17 Q9
x x

e have ‘|‘,f5><2 — = IJS[}{z - 2_}{]

(completing the square)

Put ¥ - =" t Then dx = dt

clx 1
Therefore, J‘— = J‘
1,‘5><2 - 2% 5

dt

tz—[l2
1
—Elogt+ +C [by 7.4(4)]
=%Iogx—%+ }{2—2% +C




Ex 19.18

Indefinite Integrals Ex 19.18 Q1

X
Let | = | =0~
et 45t

I S S
A+
Letx? =¢

= 2xdw = dit
= de:d—t
2

1 at

ERl e

w2+ (xz)z + {32}2

I=%Iog‘x2+afx4+a4‘+c

I=

log +c Since ]#dx=log},v+-\jx2+az‘+c
%%+ 57

L
2

+c

1
I==lo
5 g

Indefinite Integrals Ex 19.18 Q2

Let tanx = ¢

= sacly oy = ot

[ = \.offr:j. — =
stan” x + 4 N+ 2

J sec” x df

=loglt++1* +4|+C

=log tan x ++/tan” x + 4|+ C

Indefinite Integrals Ex 19.18 Q3

x
Let 7=|——5
Ji6 —e?*
Let e* =

= e” dy = dt
at

P —

. t . 1 .
= gin? [—J +C Since | === = sin™! [iJ +C
4 52 - 2 El

Indefinite Integrals Ex 19.18 Q4

Let 7 =jidx

Ja+sin
Let sinxy =¢
= cosx oy = dt
at

.ﬂ(z]z 42
£+ Jf2) + 22

r=f

= log

+c {Since ]%d}(:log}x+"ﬂa2+x2|+0]
Fap

I= Iog|sinx +4+ sinzx‘+c



Indefinite Integrals Ex 19.18 Q5

sinx

| ——=0¥
A4 costx -1

Let 7=

Let Zoasx =+t

= -2sinxdy = dt
= 5inxdx=—£
2
1,:_&[ at
2 -1
=_%Iog‘t+-¢t2—l‘+c {Since ]%dx:log|x+«fx2+az|+c:|
wE - &
1 f z
I=—§Iog|2c05x+ 4 cos X—l‘+C
Indefinite Integrals Ex 19.18 Q6
Let [ = | ul LS
4- x*
Let x2=¢
= 2w dx = at
= xdy = gt
z2
1 at
=
f2) - e
1. t . 1 .
= Zsint|Z|+c Since | ———=dx = zin™! X +c
2 2 22 _ 2 3

2
I =lsin'1 ¥ lsc
2 2

Indefinite Integrals Ex 19.18 Q7

Let 7= ];dx
X1||4—9(|DQX)2
Let 3logx =t¢
= de=dr
x
= ldx;ﬂ
x 3
1 at
Fi -§I -
2y - ¢

Indefinite Integrals Ex 19.18 Q8



Sin B

Let 7= | ke
IIQ +[sin 4;(]4

Let sin®dw = ¢
= 2 sindx, cos 4x [4)dx = gt

= 4sin8x gy =gt
= sinexdx=%
1 dt
==
q((3} +12

N )

—1I|:|
_4g

+c [Since [%dx = Il:nglx+-daz+x2
3+

I= %Iog‘sin2 4y ++f0 +sin? 4X|+C

Indefinite Integrals Ex 19.18 Q9

Let g:lﬂdx

fsin?2x +8

Let sin2y =¢
= 2 cos2xdy = gt
= coszxd)(:%
1 at
1=
2

,ft2+{2ﬁ}2
r+.{t2+[2J§}2

ENS
_2 g

+c [Since [%dx:loglx+-\fx2+az‘+c}
a° +

= Iag‘sin 2x +45in® 2x + El|+c

1
2

Indefinite Integrals Ex 19.18 Q10

Let 7= SIn2x i

sin? s + 4sin®x -2

Let sin®x = ¢
= 2 sinx cosx dy =dt
= sin2x dy = ot

[y ;=]L
N2 4 4oz

| ot o
7+ 2tf2) + 2 - (2 - 2
ot
=]—2
fr+2) -8
Let t+2=u
dt = qu

T

. 1
=Iog)u+-\l'u2—6 +c Since ]70‘X:|Dglx+'\]'){2—&2‘+c
PR
t+ 24 fit+2) -6

sinfx +2 +4fsintx +dsin®x -2

=log +0C

I'=log

+C

Indefinite Integrals Ex 19.18 Q11



I- sin 2x

Syfrogtr—dnt x4 2

let t=cos’ x— —dt = Zeosxsnxds

dx =

51n2x\ dx=f ‘ -1 g
* Jeost x—dn’x+2 : \fr —(1-t)+12

-1 : -1

=j\{.‘ dl‘=‘| 1 3
T o+t+1 \(r: gt
44

=l (r+%]+\;r’ i+l

dt

= - di=-log
1‘+l +E
2 4

) 1 T
{CDS' x+5 +'\,|'CDS‘ r+cos w4+l

=_1c|g +

Indefinite Integrals Ex 19.18 Q12

COs &

| —=r
4 sin?x

Let sinx =¢

= cosx oy = gt

| at
e

) t ) 1 )
= sin! —]+c Since | —=——===dx = 5|n'1(£]+c
2 2 _ 2 3

Let 7=

7=t [ 20X 4 e
2

Indefinite Integrals Ex 19.18 Q13

Let E=[;o‘x
N
W3Yxw3 - 4

1
Let x3 =#
1
-1
= Ex3 adx = dt
3
1 -2
= —x Fax =dt
3
= d—X=3dz‘
2
w3
I-3 ot

JE-2)°

= 3I0g‘t+x,'t2— 4‘+c {Since ]%dx = IDgIX+Jx2 —az‘+c}
T -
! ==3log}n

Indefinite Integrals Ex 19.18 Q14

il

+ N




Let [ =

1

.

I

J[l_ #[o st

Let sin iy = ¢

=

1

u'l—xz

aqt

| —
S+
= Il:ng|f+ Jo+¢2

dw =gt

I=

+C

I =1log

sin! o + .PQ + {sin'1 x}z

Indefinite Integrals Ex 19.18 Q15

Let 7=]

Cosx

ris
-\fsinzx -2siny -3

Let sinx = ¢

=

cosx oy = dt
at

=]7
WJEE -2t
a

t

Jtz —2t+ (1) - 1) -

at
= | —
Je- 1 - (2

Lett-1=u

=

at = du
au

Iﬂluz—{z)z
= Il:nglu +JH|+C

-1 ffr-1) e

I =

= log

2

+C

1

{Since | —

‘\|-5‘2+X2

+C

{Since |

I= |Dg|SiI"IX —1+afsin?x —2sinx - 3|+c

Indefinite Integrals Ex 19.18 Q16

1

‘\Il)(z—az

dx=log)x+xl'az+x2

ax = Il:ng|x Fafx? o a2|+c:|



Let 7=, fcosecx - 1ax

oy 1—.5inxdx
sinx
) IJ(l— §inx)+(1.+ sinx}dx
sinx {1 +sinx)

0352)(

=] .27.9‘”
SINT A + SINA

_ J. Cos X e

J5in® % + sinx
Let sinx =t
= cosx dy =gt
at
=J‘ =
e+t

I =log +c

. 1 - -
SIHX+§+xI||SIﬂ2X+SIﬂX

Indefinite Integrals Ex 19.18 Q17

To evaluate the following integral follow the steps:

sin x —cosx sin x—cosx
[ . dx= [ —dx
T Jsin2x i \/(sin x+ cosx]‘—l
Let sin x+cosx=7¢ therefore [cosx—sin xj]dxzd:
Now
sin x—cosx dt
dx:—[

¢ V’(sinx—i—cossz—l T -1
x+-\|l'x:—1‘+c
=—1n‘sin X+ cosx+fsin 2x|+c

=-In

Since jé
NEREL

Qi = |Dg>X+1IIX2—6'2|+C:|



Indefinite Integrals Ex 19.19 Q1

Let 7=[——2 dx
XK +3x+2

_29 1.2
Letx—ia[x +3x+2)+,u
= A2 + 3]+

xo=[22) 5 + (32 + u)

Ex 19.19

Comparing the coefficients of like powers of &,

2i=1 = 1=i

3i+u=0 = 3[—

l{2)(+3:)—E
=0, !=J2242dx
KT+ dn +2

1

1 2x +3 3
qx

. 1
{smceJ Jﬁdx =
ERys

I=—=]— e iy
2 Nt x4 2 2 xT+3x+2
1 2x +3 3 1
=§[X2+3»(+2dx_El 3 3y 3P
2eex| 2| +[2] -2 +2
z Z z
p=2 22 gy 3 L
2 xC 43+ 2 2 3 i
¥ +=| -|=
z z
x+3 L
1 3 1 = 5
=—I|:|g|x2+3x+2|——x log 2 2|, -
2 2 1 x+§+l
2 z2 0z
1 2 3 x+1
E—Eloglx +3X+2|—§Iog +c

Indefinite Integrals Ex 19.19 Q2

X4+2

1|D
23 d

M- 3
A+ a




X +1
Let f=[—F—dx
X+ X +3

a2
Letx+1=ia[x +x+3}+,u
x+1= 220 + 1)+ p
x+l=[22) %+ [+ u)

Comparing the coefficients of like powers of 1,

2i=1= i=i
2
1
A+u=1 = {E]-F'“:D
_1
# 2
—(2){+1}+i
5o, I=]2—2dx
XX 43
-2 22X+13dx Zl —N
KT+
)(2+2;(£+i -[L +3
2 2 2
R P VY . dx
2 x4+ x+3 2 ] [nJ
| +|=
EY
z=% 241 o %[ ~ _dix
XS+ x +3 f
[x+—] +[—11]
2
PO
1 = . 1 1
=_Iog|x2+x+3|+—>< tan™! ER smce,jﬁdx=_tan'1[i]+c
S S11 X+ 3 2 2
2 2
1 2 1 12w +1
I ==log + 5 43|+ —— tan [ ]+c
2 |X | S11 A1l
Indefinite Integrals Ex 19.19 Q3
-3
Let 7 =] gy
KT +2x -4
Letx—3=ii[x2+2x—4)+,u
dx
=A{2x+2)+u
x-3=[2)x+ 22+ 4)
Comparing the coefficients of like powers of x,
1
2i=1= A==
2
1
2A4+ u=-3 = 2[§]+,u=—3
H=—d
1{2x+2}—4
so, I=[224dx
XE+Ex -4
p=2 22 gy ER— Y
2 xS +2x -4 xrex +{1) - 1) -4
YL o
2 x4 2x -4 {X+1) _(ﬁ)
1 1 1- 45 . 1 1 -
I=—I0g|x2+2x—4|—4><—logg+c smce,]ﬁdx=—lagx a+c
2 NG K+1+5 X2 - a 22 x + 3
1 2 1-.J5
I=—I0g|x2+2x—4|——lagg+c
2 5 ¥+ 145

Indefinite Integrals Ex 19.19 Q4



2w -3

x2 46y +13

Let 7=]
Let2x-3=1i[x2+5x+13)+,u
ax

=A{2x+6)+pu

2x -3 = [2A)x + (B2 + 4)
Comparing the coefficients of like powers of x,

2A=2 = A=1

Bl+pu=-3 = B{1)+p=-3

H=-9

1{2x +6)- 9
PO Gl

so, = iy
XS+ 6x+13
L LI
X +6x +13 x +2x(3]+[3) —(3] +13
I= 22X+5 dx -9 ]é 2dx
®*< +6x +13 (x+3) +[2)

= Iog|x2+6x+13|— 9 x L tan-t [ﬁ]w: since, j;dx - Ligpt [i]w:
2 2 X2+6'2 = =

9 X +3
I=Iog}x2+6x+13‘—§tan'l[ 5 J+c

Indefinite Integrals Ex 19.19 Q5

X2

Let J=| 5———x
KT+ ix+10

Tx+ 10
=]1_—2 L4
KT+ T+ 10
Yx + 10 :
G

fe=x - | 0—————adx+c
x% +7x +10 .

x4+ 10

X2+ Tx +10

Lets, =]
=

Let 7><+1D=,z_{x +?x+1n]+,u
ax

=A[2x+ 7]+
Fx+10 = (28] 5 + TR+ p

Comparing the coefficients of like powers of &,

=24 = A==

TA+u=10 = ?E}Hpm

28
i 2
1 1
—I:t‘;x—-i:}—_
so, I=[8— 2
W -4x+3
1 By - 4 1 1
Izg 2 X'E]de
Ax - 4x +3 DrE Ly
3
1, 6x-4 1 4
1e < - o e Y
6 3x?_4x 43 9 2 2 & 2 ‘- 2T+E2f
' 3 ls 3)
1 bx -4 1 1
Feglem e e
Ix“-4x +3 5 iy -Js_
["'E] *[?J
; 1 1 H_% 1 1 x
= —log|ax?-4x +3| - =x t “_J,._ ince, -t -1[_
609|h X 4+ | gh \E an +C [smce [m@( aan . oo
4 3
r=l|gg|3,(:_4“3| - B far-2)
b 15 N3

Indefinite Integrals Ex 19.19 Q6



We needto evaluate the integral _[izdx
2tx-x

write the numerator in the following form
ax = ﬂ{il 2+x—x2 |}+,&r
adx

le 2x=A{-2x+1 +u
Ecuating the coefficients will give the walues of A
A=-1u=1

Al-2x+1+
2z Y e B
24+x—x o e
—1{-2x+1} +1
:j—zdx
P e
—1{-2x+1]
=I = i 2'dx+ ! 2dx
24 x—x 24 x—x
=—10g2+x—x2+f71 2dx
T l4x—x
=—log 2+;':—;*::2 —f%d}:
Txt-x-2)
—log|24+x—x —i ! dx
‘[x2 x+1—2—1]
4
3l 1
=—logl2+x—x —|ﬁdx
’ (;\'2—:&'—1————]
4 4
=-log 2+ x-x%|- | 21 5 clx
(=) -6
r—— — | =
2 2
(23]
1, \2)7\3
=—log 2+x—x2——log 1 3 +C
Fribaay + priy
2 2
| —2|
=—log 2+x—x2—llog * +C
3 (x+1)

Indefinite Integrals Ex 19.19 Q7



Let f=]21_¢dx
AT+ g+ 2

d 2
Let 1—3X=ia[3x +4x +2) +

=afex+ 4+ p
1-3x = [64)x + (41 + u)

Comparing the coefficients of like powers of «,

61 =-3 =

1

A=-=

1

2

4i+u=1 = 4[——]+;4=1

1
-—la 4y + 3
2(x+)+

2

sa, I= iy
! BxZ 4 + 2
r=-2 25)”4 I — ! iy
2 IS +2 w4+ A+ 2
1 B +4 3 1
f=-= 5 +—Jﬁdx
2 AT+ +2 C: V)
3 3
1 6 +4 1
I=-=]— g+ [ = = e
2 At A +2 5 = > =
XS+ 2x | =|+|=| - + =
3 3 3
1 ox + 4 1
=-= = +] =
2 x4+ 2 o >
XH+—| +—
3 9
j’=—i §X+4 e + | ! zdx
27 3w+ 4w +2 2% .z
= 4| =
[ 3 3
2
1 2 ¥+ =
=——|Dg|3X2+4X+2|+—tEIr‘I_1 3+c [Since,j
2 J2 A2
3
1 3 3 2
j’=——ID§||3;(2+4-)(+2|+—tar'|'1 il P
2 B V2

Indefinite Integrals Ex 19.19 Q8



Let 7=[—22X22 gy
NE—w -2
Let2x+5=,ai{x2-x-2)+,u
ax

=A[2x - 1)+ u
2w+ 5= [28)x - A+ p

Comparing the coefficients of like powers of &,

2i=2 = i=1
-A+u=5 = -1+ u=5
#=0b

f2x-1)+&
I=]——""—1ax

50,
x%-x-2
(2;(—1:] 1
I=]—= 2dx+6j = X
e
X2 2x 1 + . -2
2 2 2
2x -1 1
I=] 2" dx+6] ——ax
HE-x -2 1 q
P - =
2 4
2x -1 1
I=] 2" dx+6] v
1 3
Jr— -1 =
(3-8
1 3
8 -5 Ty . 1 1
I=IDgP’2—x—2|+ log E since, [ ———=d~x = —log
3 1 3 wZ_ 3% 23
21 = ¥+ =
2 2z
I=Ioglx2—x—2|+2IDgX_2 +c
¥ +1

Indefinite Integrals Ex 19.19 Q9

A
B =

+c]



3
ax® + by
Let I=jﬁdx
X7+

3 L, d a3
Let ax” + b —15{)( +c )+,u
ax® by = 1{4;(3) +
Caomparing the coefficients of like powers ¢

41=a = 5
4

H=0 = a=0

i[4;{3:]+.":w

q

=0, I=Iﬁdx
x4

dy® X

o,

I =

Put xZ=¢
= 2y = ot

Using equation [ii} in equation [i},
z
I= Elog|x4 +C‘2|+ itan‘1 [X_] +k
4 2c c

# =Integration constant

Indefinite Integrals Ex 19.19 Q10



2
Let J=[—s
22X+ 6x +5

1,2
Let X+2=AE(2X +6X+5)+,u
= Af4x +6) + u
x+2=fal)x+ (62 +u)
Comparing the coefficients of like powers of =,

43 =1 = P
4
1
BA+ u=2 = E\[Z +u=2
1
# 2
£[4x+6}+l
so,  1=[2— 2
257+ Bx+5
1 4. a1 1 1
1= j—2 ~— ax
4 ok +Ex+5 2728 +BN+5
1 45+ 6 1 1
== 5 dx +— dx
4 25" +6x+ 5 4 X2+3X+g
=1 :X+6 dx+l[ ! 3 T
4 2+ 65+ 5 4+ 3 3 3 5
xErex |2+ -[2] +2
2 2 2 2
21 :X+6 dx+l] 12 g
47 2x* + 65 +5 4 3 1
¥+Z| +=
2 4
1=i :XHE‘ a +l[ i za‘x
4 2xF 4+ 6x+E 4 3 1
X+Z| +|=
2 2
3
1, 4x+6 11 A5 te . 1 1 L x
I=Z]— + = x—tan” +ody since, | ———Gx = —tan” {—]+c
4 2x% +Bx+ 6 1 1 x*+a a El
2 2
I=

%I092X2+6x+5|+%tan'1 {2x +3)+c

Indefinite Integrals Ex 19.19 Q11



{3sinx - 2)cosx
S- ozt x - dsinx
_ I:J- {Ssinx - 2)oos x
B 5-{1-sin®x)- 4sinx

Let1=j

dx

(3sinx - 2)cos x
S-1+sinx —4dsinx
Substitute sinx=t
= cosx dx = dt
Thus,

3t - 2)
=2 o
I4+ g
3 -2)
S O o) I
It -4+ 4

:>I=I—zd(3t_ 2) t

(t-2)
MNow let us separate the integrand into
the simplest form using partial fractions.
{3t -2] __A B
(t-2F (-2 (t-2F

Aft-2)+ 8B

(-2

_At-24+8

e
=S -2=At-24A+8
Comparing the coefficients, we have,
A=3
and
-2A+8B=-2
Susbtituting the value of A=3 in the above equation, we have,
=-2x3+8=-2
=-6+8=-2
=B=6-2
=5-4

ax

=1

Thus, I=IFC;_2TQ)dt becomes,
t —

3 4
1=[ - 2]dt + j(t - 2)2dt

1
= 3|og|t—2|—4{t_2J+C

2-t
Mows substituting t=sinx, we have,

. 1
I =3logle - 4 [
og[2 - sinx| + [2—sinx]+

=3mmz¢p4[1]+c

Indefinite Integrals Ex 19.19 Q12



Sw -2
1+ 2x + 3x°
Rewriting the numerator we hawve,
5x—2=A§%ﬂ+2x+3xﬂ+B
=5x-2=A[2+6x)+8
=ox-2=06x8+24+8
Comparing the coeffidents, we have,
64=5 and 24+ 8 = -2

5

S
6

Substituting the value of & in 24 + B = -2, wehave,

Let I=]

2x§+5=—2
%+B=—2
=B=-2- lE?
S
=pg-—11

Sx-2-2(2+ 6x)- 4
3 3

Sw -2
—o‘
Thus, I= _[1+ ST 7 % becomes,
2ren- 3]
—j—dx
Sxfe 2w+ 1
J- [2+6X} EJ- dx
T a7+ 2x + 1
=—Iog[3x +2x + 1) - 11 _[ ax +C
& 3x3M,2, 2,12
3 3
i1 oy
_—Iog[Bx +2x + 1) - 5 [4]2 : (4J2+C
XK+ x+|=| +2-|=
3 3 A3
-—Iog[Bx + 20+ 1)- 11 ax +C

5 o 1

=Zlogl3x“+2x + 1) - = x —=tan +C

& g[ ] = @ @

=) 3

(3X+1j

5 11 3 _ 3
=Zlog{3w e 2x + 1) - —x —tant| 2 2|4+ O

gl N NE

3

- glog[3x2+2x +1)- —tan'1[3x+ 1}+ o)



Ex 19.20

Indefinite Integrals Ex 19.20 Q1

1
Let 7= ]%

1 2% +1
+—2—

+]-—-—2——1-dx+cl-——-{i]
X% x

Il=12);+1 W
X< -x
Let 2x+1=3i[x2-x)+;4
ax

=2(2x-1)+u
2x+1l=(2A)x-A+p
Comparing the coefficients of like powers of %,
2=21 = A=1
A+ pu=1 = =2

{2 1)+
so, I = ]ud

r=]2’2“ i +2f ——aix
MT =X N - X
r=12’2"'1dx+2| - - _ax
A x2-o[L][L] -[2
z)7\z) "z
=[2X-1dx+2j 1 dx
XQ—X

1 1
Mo - —
N 2 _ 1 ‘ 2 92 __ X=a
I Inglx x|+2><2 5 I:lg‘x_l 1 +C [smca [—E—fdx In ‘x+a+c]
2 2 2
B z_ -1 e
I = Ioglx x| + 2I|:||_:||);— +Co ()

Using equation (i} and (i)



!=x+|0g|x2—xl+2lugxx_1

+C

-~ =~
Let ?J(+1=,iag;{x2—x]+;¢

=2(2x-1)+u
2 +1=[2R)x-A+pu
Comparing the coefficients of like powers of x,
2=231 = A=
A+ u=1 = =2

2x=1]+2
50, h-]%ﬁ"“(
xE-x
2x -1 1
Is= ol +2 b
2 {;:2—){
i 12’;"1dx+21 1 . ax
o X% 2% i + l o
2 2 2
=]2‘:“1dx+2[ L re I

1 ""% % 1 1
log|—=e—=2 i e
2[1) ogx .1 +Cy {smca,j—mdx b log

g

X=a
X+a

I=logle?-x|+2x

+c]

-& 2
2

I = Iog}xz—x‘+2lng|)%_l

Using equation (i) and (i)

+cz————(ii)

e =1

!=x+|0g|x2—x1+2lug = +c

Indefinite Integrals Ex 19.20 Q2

z
-1
Lot 7=t Ly
XS +x -0

5
=]{1+7}x
xitx -6

= )
I= —_ _———
X+Jx2+x—6 N+ Oy i)

Let 31=512;dx
KS+xw -0

o3 -6

. 1 1 Ed
+ o [smce, |———=ax = —log
X -3 23

-a
+C

X +3

1
2
1
—+

2

;|Dg+—
E{E] X+

ra| ral i

x-2
X +3

Iy =log

+op - - — =i}

Using eguation {ij and (i)

x -2
x4+ 3

I'=ux+log +c

Indefinite Integrals Ex 19.20 Q3



Let ;—1=1%{2x2—x:]+,u

=A(4x -1+ u
%—1:(41)x—1+,«
Comparing the coeffidents of like powers of x,

1:41 = 1=l
2 g

ak
sa, [ = 8_2—de
1= :

. 101
i G 1. 273 ; 1 i
I =Zlog|2x? = x| - —x logl—2 2|+ since w=_—Io
TR e N e T B e s = P
373

1 1 7 7 7
=i i -1|-= 2% - -
I 8I-:g|><|+8Ic-g|2>< 1 8Ic-g|1_:. |+8Io-;2+slc-g|x|+oz
1‘,_=I0g|x|—§l0g[1-2x [+ ————(ii) |:sa5r,o3=cz+glog2j|

Using equation (i} and (if)

_1 _3 -
I—Ex +log|x| zIog[ 1-2x |+c

Indefinite Integrals Ex 19.20 Q4

2
Here the integrand inﬂ isnct proper rational function, so we divide x® + 1 by %% - 5% + 6 and find thz

X -5n+6
Wl 5% - 5 5% -5
5 =1+ 5 =1+
¥ -0H+D X° - 5K+ 6 (- 2)(x -3
Let -5 A B
x-2)(x-3) x-2 x-3
So that
Equating the coefficients of x and constant terms on both sides, we get &4 + B = 5 and 34 + 2B = 5. Solving the
we get 4 = -5 andB =10
4
Thus, Zx +1 _,__=5 10
¥ —Ex + 6 -2 n-3
2
Therafore, ‘I’X27+1 = J‘dx -5 ‘I‘# dx + 10]‘ %
(% + 1) (¢ + 3) % -2 X3

=x-5Slogx -2/ +10logx - 3| + C

Indefinite Integrals Ex 19.20 Q5



2
Let 7=]— " ax

x% +7x +10

{ Tx +10 };«
=]1_72 e
XKE+ T+ 10

Tx +10

P=x-|—m————dw+cy--—-[])

x% +7x +10

Let11= ]'Q?X;mdx
xS +7x +10

Let?x+10=1i{x2+?x+10)+y
=53
=A(Ex +7)+u
Tx+10 = f2R3) 5 + TR+ p

Comparing the coefficients of like powers of x,

T=21 = 1=£
7
Ti+u=10 = |5 |ru=10
29
=73
1{2X+?}—§
so,  Iy= ]2 2
#% 4 TIx+10
7 x4+ 7 29 1
) 2[ } dx—?[ H Z
KO TR A0 w2aox[L)o[Z] -[Z] +10
2 2 2
7 2w+ 7 29 1
== 5 x——]ﬁdx
2 5% 475410 2 7 3
4| -|=
2

2 o 29
I = ?Iug|x +?X+10|—?x

_28

log N +E
6

+5

Using equation [i] and (i)
T 2 29
I—X—Elog|x +?x+10|+?lug

Indefinite Integrals Ex 19.20 Q6

4+
B

2

+5

+C




2
Ko+x+1
Let /= |———¢dx

X2—X+l

=j[1+722){ iljx
Ke-x+1

I=x+]4dzx e+ - === fi)
Ke=-x+1

Letf=1224xdx
KE-x+1

_, 3.2

Let Zx—la{x —X+1)+,u
=Aifex-1)+pu
2w = [2A)x - A+ u

Comparing the coefficients of like powers of %,

2=23 = A=1
-+ u=0 = -1+u=0
H=1
fox-1)+1
=0, I1= 2—0‘)‘.’
Xo=-x+1
f2x - 1) 1
=] o + | S —ax
x¥e-w+1
PN TeY T E S
2 2 2
[P P Y ! -y
x4l 12 N
- |+ 2=
(-3 (2
1
z Yo 1
=Iog‘x2—x+1‘+—tan‘1 2 + 0y since, | —5——ax =
g 3 xS+

2

2 2x -1
=Iog|x2—x+1|+—tan'1[ J+c2 ______

2 B

Using equation (i} and (i)

I=X+I0g|x2—x+1|+itan'1[2x_1J+c

B 3

Indefinite Integrals Ex 19.20 Q7



-1y’
Let J=]——H —dx
XS 2w+ 2

YL SO |
= 4

PE-T-

dx +1
=[1—72 e
KE+2x+2
I=X—]4G'24X+1 e U
XS 42w+ 2
& 1
Lot/ = [ t0 gy

xZ 40w 42

diq,.2
Let 4x+1=ia{x +2X+2:]+,u
=A[2x+ 2]+
=f2a)x + (22 + 4
Comparing the coefficients of like powers of =,

4 =23 = A=2
+p=1 = 2f2)+u=1
H=-3
2(2x +2)- 3
S0, I = | —=g———a
KO+ Ex +2
2 2
=2 £X+ )dx—B 12 =
R+ Ex + 2 x¥-2x + 1) - (1) +2
2x+2 1
I =2 v - 3 A
el S I(X+1}2+(1)2X
I1=2I0g|x2+2x+2|—3tan'1(x+1}+-:2————(ii} since,]z;ldx=tan'1x+c:|
K7+

lUsing equatian (i} and {ii)
I=x—2|0g|><2+2x+2|+3tan'1(x+1)+c

Indefinite Integrals Ex 19.20 Q8



3 2
KU+ +28 +1
Let I =|——————dx

2

Ke-x+1

=J[x+2+
x

3w -1

—_ %
2—x+1:|d

2 —_
1= Lox +J§X41dx+cl————(i]
2 -x+1

Y

Letz, = [ gy

KE-w+1

Let 3x—1=,zi{x
adx

2—X+1)+,u

=Af2x - 1)+
w-1=[(2)x -+
Comparing the coefficients of like powers of x,
3=0Z24 = i=§
2
3
A+ u=-1 = - E+,u=—1
uel
2
sz—l}+l
5o, =] —— 24 S 2y
No=x+1
2x -1
=§I [2 _dx+ij‘ 1 = = i
2 kT -x+1 2 . 1 1 1
Xe=2x|=|+|=| - |=| +1
2 2 2
f1=3 22)(—19, i] 1 29,)(
2 x4+l 2 132 F
X+ | =
3] +(3
1
2 2 N
Iy = Zlogle® - + 1|+ = w — tan”
1 9‘ ‘ = Ve
2
3 1 2w +1 ..
Iy = Zlogls® - w +1|+ = tan™? +co——= il
= Floa o vl gt (B a0

Using equation (i} and (i)

X2

I= ?+2x +§I0g|x2—x+1|+%tan'l[

Indefinite Integrals

iy = 1 tant
2

Using equation {i)

Ex 19.20 Q9

[g} +c, - - - i) {Since i

and fii}

5 3

I=X———4X +:20x—ﬂtan'1 ull +C
= 3 2 2
5 3

=2 P ook - antan [ Z]4e
= 3 2

2x+1]
+c

NG

%dx = itan'l
;T +a =

[

M

=]

)



Indefinite Integrals Ex 19.20 Q10

2
Let J=|——2—ak
XC+Ex +12

6x +12
-Il-z— B
X 4bx+12
6y +12 5
=X - ————dx+e - -
lx +0x +12 b ”
fx +12

x4+ 6x+12
dy oz
Let 6x+12-,!a[x +6x+12) 4 u

Leti = |

=a(2x +6)+ u
Ex+12 = 123)# +62 + u
Comparing the coefficients of like powers of x,

6=21 = A=3
B+ u=12 = 6(3)+pu=12
H=-0
3fzx +6)-6
so, Iy= | —————
X* +Bx +12
{2x+6] 1
-3— -6 - R
x% 4B +12 w2+ ox (3)+(3)" - [3)° +12
7= 22’“6 dx +5] E ol
X%+ 6y +12 {X+3}2+{\E)

5= 3|c|g|»:2 +6x 4 12|+%tan" [%3] +e5
Iy = 3IngEx2 +6x + 12|+2J5 tan™ [%] +Cg - - = ii)

Using equation (i) and (i)

I=x —31n|glx?+6x+ 1.2| 423 tan™! [%]H:

[since. [ﬁa& = % tan! [%J + c}



Ex 19.21

Indefinite Integrals Ex 19.21 Q1

Let z-lj,"'_m-
¥ + 62 +10

Let x = li[xza-ﬁx 4-10];;..
=2 [2x + B)+ u

xom 280 4 B2+
Comparing the coeficients of like powers of &,

211 > a=l
2

El+u=0 = 6[%].,..0

1 )
i Eth +6)-3 ’

80, 'y
: e 4 Bx 4 10
i) g L v
2 feFeaneln sz+23[3j+{3}"—[3jz+m

1 x4+ 6
2 et vex +10

F

o
1 i

1
e
24 + By # 10:]— 3Ing|~ +3+ Jix +3!2*t

+&

1
fom =
17z

+C

."-ql,\-2+ 6'f+1n—3logE~'+3+1bc2+6x +10

Indefinite Integrals Ex 19.21 Q2

Let 7= J%x
? +2x -1
Let 2x+1=1i{x2+2x-1}+,u
=24
=af2x+2)+u
Zx+1=(2A)x + 24 +u
Comparing the coefficients of like powers of «,

2i=2 = 2=1
22+ p=1 = 2f1)+pu=1
H=-1
f2x +2)-1
sa, I=] o
2 42w -1
. (2x +2) | 1 o
JeZeox o1 Jx2+2x+(1)2—(1)2—1
1= 2w+ 2 x| 1

- 4
w1 \]{XH)Z_{@T

I:(E\I'x2+2x—1)—log (x+1)+ (x+1}2—[\/§)2

1=2dx2+2x—1—log|x+l+q'x2+2x—l|+c

Indefinite Integrals Ex 19.21 Q3

+C

1 il
[SlnCE. | ==t = 2 +g, [
b

e

1
since, | —=dx
[ '

=

2&+c, |

v = log

1

x? - a?

x+qx2v-¥?

a’x:\og)x+\-'x2—a2| +c}



Let 7o]——X*1 4

4 +Ex —x?
d z
Let x+1=la{4+5x—x )+,u
=a{5-2x)+ u
K= (-2A) % + 52 +

Comparing the coefficients of like powers of %,

—22=1 =  A=-=

Sd+u=1 = 5[—%J+,u=

1 7
_E{S_ :2)(}+E

V'4+5x—x2

1 (5-2) v+ L

=0, I=

Tz Jaron-x2 2 1‘/—[){2—5){—4]

;o1 5-2x d+11 1
2 Jarm-x2 2 \/ 2, [5
- | % - 2w | =
=_%IJ 2 g +£1 _ ! .
4+ By - z 2
[, 5 (AR
2 2
_ 1, 5-ox d+3] 1 .
2 Jarme -7 2 mz 52
[T] _[ _E]
X-E
I=—£{2\|'4+5x—x2)+zsin'1 3
2 2 N
2

J=—af4+5x - 5% +gsin'1[—zx ik

Nz

Indefinite Integrals Ex 19.21 Q4

Let 7= ]de
NicT T T |
Let 3x%-Ex+1l=t
{6x - B)dx = at
at

F

=2yt +C

T=2y3x?-Sx+1+c

I=]

Indefinite Integrals Ex 19.21 Q5



Ix+1
—_—a

JE-2x - X2

Let 3X+1=1%[5—2X—X2)+,u

Let 7=]

=af-2-2x)+u
Iorl=(-22)x -2+ u

Comparing the coefficients of like powers of =,

-2i=3 = j‘.=—§
2+ =1 = —2(—§]+,u=1
H=-2
-3(-2-2;{)-2
50 I=[24dx
' \I'5—2x—x2
.3 (-2-2¢) | _ g 1
2 J5—2x—x2 1J/—[){2+2x—5:|
] (—2—2){} 1
I=-2f v - 2[
2" 5 2x - ¥ J—[x2+2x+{1}2—(1}2—5}
1_—31 (—2-2x}2d _o 1 4
2 oo - \(_[(X+1}2_{£)2}
o232 t2-29 -2 !

F=-ZwaJs-2x-x% -2sin! 1 +c since io‘x=2\|'}7+c ;G‘x=sin'1 fadl I
¥ ) |
J6 N PR 2
I=-3f5-2x-x% -2sin7! [X\;'_l] +c
[}
Indefinite Integrals Ex 19.21 Q6
Let 7=]—— " g
\j8+x—x2
Let x=1i{8+x—x2)+,u
[r's
=A{1-2x)+ u
x={-2R)x+ R+ u
Cormparing the coefficients of like powers of x,
23=1 = 2-_1
2
1
A+u=0 = [—§]+;¢=D
1
“23
—%(1—2X}+%
50, I=] %
s,l'El+x—x2
I el NPV ! 4
2 Jorx-x2 = J—[xz—x—a]
1-2x
-1 J( Lo sl 1 4
Q4w — X 2
G-
2 2 2
1-2
PO O Ul VIR Y 1 i
2 u.’EEJ“\,_Xz 2 | X_lz_ﬂz
2 4
1-2
1=-2 L X}Zd 42 ! _d
z
u'r8+x—x 3 192
kel I P
2 2
X—l
I=—£x2\|'8+x—x2+isin'1 =R since,]idx=2\|")7+c, j;dx=sin'l[i] +c
2 2 3 v ."az_xz E)
2
2x -1

[y

1 . _
I=—\|'El+x—x2+—sm !
2 [ﬁﬁg

Indefinite Integrals Ex 19.21 Q7



Let I-J],idx
e 4ok -1
Let x +2 = !E—[xgvix—llv;‘
dx

k+2= {20 +2)+ u

xe2m(2A)x 422 e u
Comparing the coeficients of like powers of x,

1

2l=1 = A==
2

Zep=z o 2[%]-;:-2
= H=1
1
Sfex+2)e1
s0o, I,=|2 e
Tadn-i
[2x +2) - 1

i
-z +|
2 fefemn -1 .!xQ+2xt:1:I=n{1}2=1

2+ 2 1

Fara] x4 | i
2 ff a1 g qﬁ‘”lz-[ﬁ],

f T
!-:}2 % 2x =1 4luglx +14 x!lf—[ﬁ}

1 1
0 |:5|rlce. l:l‘;dx—hf;. [J—dx-lugkast:z—azl +&
x? - a*
I= x7+2x-1+|og|~r+1+\53~2x-1|+c

Indefinite Integrals Ex 19.21 Q8

Lctx+2:zf£(x3—l)+8 (1)

=x+2= A[ZI)+B

Equating the coefficients of x and constant term on both sides, we obtain

2A=I:>A=l
2
B=2

Fram {13, we obtain

(x+2)= (2x)+2

1
—(2x)+2
Then,f X2 dx = 2( ) dx
NI NP
1 2x 2
=— ax + cdx w2
2 IJ.VE—I '[sz—l 2)

ey, letx' —1=¢ = 2xdv=di

In —J'J____.
ln—J—dx letx’ —1=1 = 2xdy=dr

Rt IN
=%[2~ﬂ]
i

x -1

':'r=2I I 'i’r=2log|x+1."x2—l|
e

Then,

2
'l-\.fx] -1

From equation {2}, we obtain

I x+2 v'.rz—l+2ﬁog|x+v'xz—l|+C

Indefinite Integrals Ex 19.21 Q9



I di=

x2+1

= x 1 1 x 1
[t = | - = - | a
wjx2+1 ij2+1 w’x2+1 E wJ‘x2+1 \fx2+1

1 dt 1 1 1
e == [ 2 |- [—a = —In
2 x*+1 - 1|'x2+1

= 2+1—1n +

T+ 'u'x“? +1

Indefinite Integrals Ex 19.21 Q10

Let J=]——2 g
X2+X+l

Let X:l%[}(2+}(+1l+,u

=A{Ex 1+ p
K=f[2R)x + A+ u
Comparing the coefficients of like powers of »,

1

2i=1 = A==

1
A+pu=10 = (J+;¢=D

1 1
E(2‘x+1}+E

5o, I=] m by
Jipeert) o1y ! d
2 fPin+1 2 \(”“2”[1}*[1]2'[1}2”
2 2 2
I=%I ext+l . 1 1 o

JZexe1 2 \((,H%]Z_[g]z

2 z
I=;x2\|'x2+x+lélog}~+;+ {X +iJ —{ﬁ]

+C

I=\;'x2+x+1—%log>x+%+dx2+x+1

Indefinite Integrals Ex 19.21 Q11

Let 7= 2*1 4

‘u'X2+1
el
Let x+1=i§[x2+1)+,u

1= Af2e)+ u

Comparing the coefficients of like powers of %,

2i=1 = i:i
2
= H=1
1
“fax)+1
S0, 1'=]:2 i
«.lu'x2+1
=E (2x} e+ | !
2 \l'x2+1 V'{x2+1

x+u'x2+1 +c

I= %XE\IIX2+1+|DQ

I= -\.u'x2+1+log}x Falx® el

+C

Indefinite Integrals Ex 19.21 Q12

J.’+'\I'J.’2 +1

[since, |

[since, ]%dx = 2\|")7+c, |

+

—la‘x=2u';7+c, i
ke

-

1

X2+

1

PR

,_dx=log}x+\|'x2—a2

1

a’x=\0g|)(+x)x2—az| +c}




Let I=[\[22X4;5dx
X +2x + 5
Let 2x+5=,ai[x2+2x +5}+,,«
ax
=a(Ex+2)+pu
2+ 5= (22X + 22+ p
Comparing the coefficients of like powers of x,

23=2 = i=1
2+ =5 = 2f1)+u=5
= p=3
(2x +2)+3
s, I=] £
w? 425 +5
. {ex +3) oo s 1 g
- \(x2+2x +{1)F - (1) +5
I= 243 4 +3f ! d
N Joor 172y

I=2Z w20 45+ 3lagly + 1+ ffx + 17+ (2)°

+c smce,[%dx=2 fe +c, ];dxﬂog‘x+\x2+a2‘ +c
il \,l)(2+ee2

1=21|'x2+2x+5+3IDg|x+1+\x2+2x +5‘+c

Indefinite Integrals Ex 19.21 Q13

Let I= [&dx

o -2x - 52
a 2
Let 3x+1=ia{5—2x—x )+,u
=A(-2-ax)+u
S +1=[-22)x% - 22+ pu

Comparing the coefficients of like powers of x,

-24i=3 = 2=—§
—2A+u=1 = —2[—§]+,u=1
= p=-2
-3(-2—2;(}-2
_ 2
=0, I=| —S——x
\I|5—2x—x2
T e I L
27 Jooan - x7 \[—[X2+2X—5:|
PO O STV ! @
25— 2x -t \[—[x2+2x+{1)2-(1)2+5}
h_g '2'2X2d g 1 -
et L -]
so 3 2-2x 1
2

-2 d
N5 - 25 - 57 \/wﬁ-)z_ o+ 1)7

3 - x+1 - 1 1 - x
F=-IZxoyi-2x-x% -2sin™! +c since, | —=dx = 2yx +C ]—dx=sm'1(—J +cC
2 V6 S ' Ja? - x? 2

F=-3sozx-x? —zsint [ XY 4 e
7

Indefinite Integrals Ex 19.21 Q14



Let 7=[ 2" %ax

1+x

1-x 1-x
= x e

1+x 1-x
Tt S

§1- 2
a z
Let 1—x=xa{1—x }+,u
=af-2x)+ u
1- = [-2R) % + u

Comparing the coefficients of like powers of %,

1
-2A=-1 = A==
2
= H=1
1
Z(-2x)+1
=0, I=Jz4dx
J1-x2
1 —2x 1
== ( }':."x + i
21— k2 1= x2
F=luodi o isinty e since, jio‘x = 2% 41, [;dx =sint (%) +c
2 N -7
I=+1-x% +sinlx+c
Indefinite Integrals Ex 19.21 Q15
Let 7=|——22t1 gy
Wx? 4+ dx 43
a2
Let 2x+1=z?.a{x + 4 +3) +
=Af2x + 4+ u
25+ 1= [28) % + 42 +
Comparing the coefficients of like powers of %,
22=2 = A=1
42+ pu=1 = A1)+ pu=1
= p=-3
w0, . {2x +4)-3
0?4 4w+ 3
o fex+4) a3 1 o
P+ ax 43 JErax @)+ @) -2 +3
_ {ox +4) - 1 o
«fx2+4x+3 ,\((x+2}271
el T ax +3 -3l % 2ayffr+2) -1 a2 , R N
W%+ Ay + ogly +2+ fx + 2) +c [smcej&x J)?+cjmx ogFer a|+c
a‘=2Jx2+4x+3—3log|x+2+\,'x2+4X+3|+c
Indefinite Integrals Ex 19.21 Q16
Let r=j—2¥*3 g
Jx% 4 dx 45
a
Let 2x+3=1§{x2+4x+5)+;4
=afex+a)+ u
2%+ 3= (22 + 4d +
Comparing the coefficients of like powers of »,
22 =2 = 2-1
4R+ 4=3 = 4fL)+u=3
= w=-1
; [(2x+4)—1
so, = | ¥
YxZ 44w+ 5
_ {2x + 4) e | 1 o
Tt 4n 15 Jx2+2x(2)+(2}2—(2)2+5
- {ex +4) _ 1 o
AP eaoes O fiog) (1)
I=2x%+4x +5-la }x+2+~ v r2)f+1l+c since, idX=2\l’)7+C, d = logly + x? +3°| +c
? ) Im‘r/‘? : ¥+ 3t ?

T= 24w 4 4w +5—|Dg|X+2+\X2+4X+5|+C

Indefinite Integrals Ex 19.21 Q17



5x+3

s N
Talatr4x+10
—let Sx+3=Al2x+4 1+ n

5
A=, u=-7
T K

dx

5
CA(Zx+41+ u l‘§|2x+4|—7

| x=|
‘sz+4x+lll ‘«fxg+4x+ltl

5
—2x+4)

r 7
= ar— | =
'xfxz+4x+10 "\J‘X +4x+10

Ca

( 7
=|2__!7gdx
) "f; ‘.,|||.7(+2|+6
=5 x2+4x+lﬂ—710g|nx+2|+q.'x2+4x+10|+0

Indefinite Integrals Ex 19.21 Q18

ax

LetI=IL2
X225 +3
x+2=A§%D2+2x+ﬂ+B

=x+2=20x+24+8
Comparing the coeffidents, we have,
Zh=1land 24+8B =2

1

=A==
P

Substituting the value of & in 24+ B = 2, we have,
2% %+ B=2

=1+8=2
=H=2-1
=H=1
Thus we have,
X+2=%[2x+2:|+1

Hence,
¥+

o Nt
] I[é[2X+ 21|

x4 2%+ 3
1
) [pr+2ﬂd 0 e
JX2+2X+3 'JX2+2X+3
[2x + 2] dx

1
== Ax +

2'I-\J‘X2+2X+3 ‘I-JX2+2X+3
Substituting t=x2+ 2x + 3 and dt=2x+2
in the first integrand, we have,
=£I§£+I__£E___

2 ‘\J’t_ Wxie2x+ 3
=1x2\.@+_|-—dx +C

2 MXE 2%+ 142
=Jt + G|‘—X+ )

J.((X P 1f + [V3)
I:m + |Og[|x + 1| + ..J(X + 1)2 + {\5]2:|+ (i

:>I=u'xz+2x+3+|og|:|x+1|+ «JX2+2X+3:|+C

I



Ex 19.22

Indefinite Integrals Ex 19.22 Q1

1
Let I=] ———————dx
doostx +9 5NN

Diving numerator and denominator by cos® x

1
z
_ cos x2 _
4+ 9 tan” w
=2
PR L S
4 +9tan .y
Let tan x =%
sectx dx = of
I=IL
Z
4 +9(t)
_ at
Y
4+ [3t)
Let F=u
3dt = qu
1 el
i w

ENEE
= l>c£>ctar'|'1 [5J+c
3 2 2

I=itan'1 E +C
6 2

I=£tan'1 _Etanx +0C
&} 2

Indefinite Integrals Ex 19.22 Q2

1
Let I= ﬁdx
45in®x + 5oosx

Diving numerator and denominatar by cos®x

1

z
P BB X gy
d4tan*x +5
sec? x
= fdx
4tan“x +5

Let tan » =t

sec?x dx = dt
aqt
4+9{t)
dt
4245
Let 2t=u
2dt = qu
1 du

et rr =i
(4)7+ [+%)

Indefinite Integrals Ex 19.22 Q3



z
I — ¥
2 +sindy
=J’.;dx
2+ Zsiny cosx

Let 7=]

Diving numerator and denominator by oos® x

1
P=| cosZx
1 Sinx oSy
5T z
cos™ % o5t &
z
- SeCt & e
sec® ¥ + tanx
z
SECC N
1+ tan“x + tanx
Let tan x =¢
sectx dx = of
P g
T+ E+1
.y at
- z z
1 1 1
a2+ 2] -2 +1
z 2 2
at
I=] 2 =
f+i + E
2 2
1
t+ =
1 -1 2
=_——_ tan +c
] ]
z z
Z2 21+1
= tan! +C
N N
I=itan‘1 Ztanx +1 ‘e
NEY 3

Indefinite Integrals Ex 19.22 Q4



COS X
Cos 3

Cosx
= ls—dx
400s” x — 3C0SX

Let 7=]

Diving numerator and denominatar by cos®x
cos X
I= _ ws’x dx

4cos®x  3cosw

CDSSX CDSSX

SBCzX

4-3sectx

SEC2 X

4—3[1+tan2x)dx

=] ax

SBCQX

= ——— =
4-3-3tan®x

=] SECQX2 e
1-3tan®x

Let tan » =t
secixdr = gt
at
T [
/ 1-3t2
at
=
1- {Jﬁt)
Let St =u
Jadt = du
au

= —

(1" - (4"

u+l

1+J§tanx

1
| i Bt o
1--Ftanx

I=—log

Eﬁ;

+C

Indefinite Integrals Ex 19.22 Q5

Let I=];.2dx
l1+3sin*x

Diving numerator and denominator by cos® x

1

7= l CDSZX ax
1 N 3 sin® x

oS x  Costx
2
H=loml's
= —20‘;(
sec® ¥ + 3tan® x
2
SBCT X
= 5 5 ax
1+ tan®x + 3tan*x
_ sec? x
1+4tanx
sec?x
= 720';(
1+ (2 tanx)

Let 2tan x =¢
2sec? x av = gt

[el's

i 1. gt
271 4¢%
=£tan'1t+c
2

I= i'car'u'1 {2 tanx}+c
2

Indefinite Integrals Ex 19.22 Q6



1
Let I=]—x—ax
F+2cos N

Diving numerator and denominator by cos® x

1
cos ¥
I= [—2dx
3 Zoostx
oo x cosZ x

SECQX

) Jsectx +2

SECz)(

} 3{1+tan2x)+2

ax
el

- 59:22x e
3+3tan“x+2
2
iy sec XQ e
E+3tanx

Let \Etan x =t
\5 sec? x dv = dt
1 at

i EJ(JE}2+?2

i

- ﬁtan‘1 [%] +c

PO 3 tanx
N N3
Indefinite Integrals Ex 19.22 Q7
Let = [— 5 - ax
{sinx - 2cosx) (2 sinx + cosx)
) PR : —
ZEINT X + 5Nk CcOsy — 45Ny cOsxy — 2 CO5° X
i ! e

2sirex - 3siny cosy - 2 cosx

Diving numerator and denominatar by cos? x

z
iy 2secx ;)
Ztan“x - 3tanx -2

Let tan x =t

sectx dx = dt
ar

G [
Izrz—ar—z
_1l ar
22 3y
2
il dt
2 2 2
2o 2] [2] 23] -1
4 4 4
I at
‘F=EJ z z
g | w2
4 4
1 1 t_E_E
=§x Iog%ﬂs
2 2 -+
4 4 4
1 t-2
==log +c
] i+
1 tanwy - 2
I=Zlog————|+c
£ ansx +1

Indefinite Integrals Ex 19.22 Q8



sin2x
Let I= Iﬁdx
SN N+ COos X

Diving numerator and denominatar by costx

_ 2tanx Sec” X

I=[2——"— " g«
tan® x + 1
Let tan® x =
2 tanx sect x dx = ot
at
e e
= +1
=tanlt+c

I =tan! {tan%() +c

Indefinite Integrals Ex 19.22 Q9

1
Let I= - [=2's
Cos X {smx +2 I::DSX)

1
=] — 5
SINX COSX + 2 CO5° &

Diving numerator and denominator by cos? x,

2
1=
=

= [ qax
tanx + 2

Let 2+tanx =t
sect xdy = ot

at

T

=loglt|+c

P-]

I=logf2 +tanx|+c

Indefinite Integrals Ex 19.22 Q10

1
Let I= | ———0dx
SINT X + 5N 2y
1
=|— - ax
SiN“ X + 25inx cosx
Diving numerator and denominator by cos2x,
z
sectx
tan® x + 2 tanx

Let tanx = ¢
sec?x dx = ot

| at

et +(1) - (17

- ot

(o)

1, [t+1-1

2 t+il+1

1 ¢

2 lr+z

+ o

+

tan.x

— "~ _|+c
tany + 2

Indefinite Integrals Ex 19.22 Q11



Let I= ;dx

£OS 2x + 3sin x

= 1 i

2oos?y —1+3s5in%x

Diving numerator and denominatar by cos® x,

SECZX

I=] ax
2 - sec?x + Stand x
- secz)z( e
2—[1+tan2x] +3tan®x
2
SECT N
= = = ax
2-1-tan"x +3tanx
_ at
1+ 2tan®x

Let ﬁtanx =t

V2 sec? x dv = dt
1 1

F=—
JElle

1
—t
N3

1
2

an~tt +e

by
]

&

tan™! [JE tanx) +c



Ex 19.23

Indefinite Integrals Ex 19.23 Q1

Let

Put

Let

1
—— ¥
E+ 4oy

1-tan?
z

COSx = -
1+tan® =
2

1=

I=];de
1-tan?l
S+4 2

1+ tanzi
2

ks
1+tan®l
=] o
= 1+tan2£ + 4 1—tan2£
2 2

2 X

SEC
=] - 2 Xo‘x
5+5'car12_+4—artanzE

tani =t
2

i5|3c2£o')( =dt
2 2
24t
= ]272
(3" +¢
1

=2 x_
3

tan™! {t)+c

X
tan —
+c

7= 2 tant
3

Indefinite Integrals Ex 19.23 Q2



1

Let I=]—F—ak
E-4siny
2tan£
Put sinx=7gx
1+tan®
2
I ——
Etar'ui
1+tan® 2
2
X
1+tan®l
2

-

x
sec? =
2

=] I

5+5tanzg— Eitani

Let  tans =¢
z

lseczgo‘x =dt
(_edt

2 o5t +5
adt

£2-94 41
5

ax

sli+tam | _a|z2tand
z z

Indefinite Integrals Ex 19.23 Q3



Let 7=] i
1-2sinx
2tani
Put siny = 2
1+ tard 2
2
Pef— 1
Ztan
1-2 2
1+ tan® 2
1+tan®l
=] Teits
1+tar12£—4tani
2 2
sec? =
= ~ 2 i
tan® > - d4tan= +1
2
Let  tani -t
2
iseczid)(:df
2 2
2qt
Pl g——
-4+ 1
_ 2qt
T Z Z
t —2t{2}+{2) —{2) +1
g=gjd7r2
fr-2) +3
fris
ol b a—
(t-2)" + (3]
=2;<L|Dgﬂ+c
23 T|t-2+43
tani—E—\E
= —=logl—E—-—|+c

‘E tan%—2+\5

Indefinite Integrals Ex 19.23 Q4



1

Let I=|———ax
doosw -1

1- tan2£
Fut CoOs -2
1+ tan2£

2

kY

SEC2—
= 2 dx
4-atan?E _q_ tanzg

kY
Let 4 tan = t

X
1 ~,.F3_+«f§tanE

= =log——=|+¢

Jl—S ﬁ—q’gtan%

Indefinite Integrals Ex 19.23 Q5

Let E=[%dx
1-siny +cCcosy
2tani 1—tan2£
Put SNy = — = COSX = 75
1+tan®l 1+tan®
2 2
1
I=] P de
2tan— 1-tan®
1- 2_ . 2
1+tan2i 1+tan2i
2 2
1+tan2£
= 2 dx
1+tan2£—2tan£+1— tanzi
2 2 2
seuz2£
=— 2 g
X
2-2tan—
2

Let  tans -t
2

lSeuzzidx =dt
2 2

2 gt
"l
-loglt-¢+c

I=-log +c

1—tani
2

Indefinite Integrals Ex 19.23 Q6



1

Let I f—n—-
3+ 2s5inK +Ccosx
2tani 1- tanzi
Put sinx=—X, c05x=—§
1+tan® 1+tan®l
2 2
= ! av
2tani 1—tanzi
I+2 2x + ,E
1+ tan®Z 1+ tan®Z
2 2
[1+tan2 i]
2
= o
3 1+tanzi + 4tan£+1— tanzi
2 2 2
seczi
=] g EX de
3+3tan2—+4tan—+1—tan25
sec2£
=] 2 Qe

gtam? 4 atan X4 g
z z

Let tant -t
5

E59::2 gdx =at

2 ar
I=gle——
27 42t 42

at

P Btel-142
at

tan™! ft+ 1) +c

X
I=tan™ [tan5+ 1] +C

Indefinite Integrals Ex 19.23 Q7



Let

PuUt

Let

s | L o
13+3cosx +4s5iny

2tan£ 1—tanzg

5inx=72X, mgx=7x
1+tan® 2 1+ tan®
2 2

I=] 1 e /'S
1—tan21 Etar'ui
13+3 =

1+tan2i 1+tan2i
2 2

[1 + tan? i]
= £ tel's

132 1+tan2£ +3- 3tan2£+8tan£
2 2 2

x
sec?l
2

= i
15+13tan2%-3tan2i+atanﬁ

tani T
2
1
—seczidx =gt
2 2
24t

" i+102 48t

) at

10 .z 4, 8
+—t+

Indefinite Integrals Ex 19.23 Q8



1

Let fe|————
COSX - SiNX
1- tanzi 2tan£
Put cosx =— 2 sinx=— 2
1+tan2£ 1+tan2i
2 2
I ! dx
1—tan2£ 2tani
2 |_ 2
1+tan2i 1+tar12£
2 2

[1+ tan? %]
o

I
1—tan21—2tani

-

X
SBC2 —
2

Let tanZ -+
2
Eseczidx =gt
2 2
2qt
1-t2 -2
2t
PeEr-1
I 2dt
tr2r+1-1-1
24t
— -z
fr+1)° - ()
2t
() - (e+ 1)

ﬁ+t+1
N

=]
-
F=-

F=-

2

=_—"_|no +c
2.2 J

1 ,E+tan£+1
I=—I0g72 +c

'\’E ﬁ—tang—l

Indefinite Integrals Ex 19.23 Q9



1

Let I= | ———ad
Siny + oosy
Ztan 2 1-tan?
Put sinx=72chosx= )2(
1+tan® 1+tan?l
2 2
r= ! dx
2tani 1- tan2£
2. 2

1+tar12£ 1+tar12£
2 2

1+ tan® x
= ER—
Etani +1- tanzi
2 2
sec2 X
=] 2 i

2tani+1—tan2£
2 z

Let  tanZ -
2
1
- seczidx =dt
2 2
ogt
e
2t+1-t
ot
R | P
]tz—zt—l
ar
FPoorel-1-1
dt
o
(-1~ (]
2dt

(Jif-[t-ﬂz

JZ+t-1
J2-rsl

I=-2
f=-
=2

2

=——ln
242 E

+c

1 ﬁ+tan£—1
I=—I0g72 +c

”{E st—tan%+1

Indefinite Integrals Ex 19.23 Q10



1

E-dcosx
o M

Let 7=]

1-tan
Put CDSX=—X
1+tan®l
2
1
I=]———— g«
X
1-tan® =
5-4 2

1+ tan® X
2

X
[1 + tan® E]
el

5+5tan2£—4-+4-tar12£
2 2

-

X
SECZ2 —_

Ry
Starn® S +1
2

Let  3tan’ -t
2

3
= seczidx =gt
2 2

ait

7
il

2
3
2 _1
=_1t t
- an [t +c

I= E'can'1 3tar1i +C
3 2

Indefinite Integrals Ex 19.23 Q11

Let I= ;
2+ 5INX + COS X
2tani 1—tanzi
Put Siny = " ,COSx = ﬁ
1+tan®l 1+tan®
2 2
I 1 e
2tan 1-tan? 2
2+ 2x + p
1+tan® 1+tan®l
2 2
[1+tem2 %J
= el
2+:2tar12£+:2tan£+1—tan2£
2 2
X
sect
= 2 dx

x x
tan®Z + Ztan> + 3

Let  tans -t
2

sec? %dx =dt

2ot
ot 3
ot
e
2+ 1-1+43
aF

o
fr+ 1}2 +(\E:]
= %tan'1 [%J +c

tan£+1

E=«J5tan'1 2 +C

N3

1
2
=]

I=

Indefinite Integrals Ex 19.23 Q12



Let I= j%dx

SiF X +x.'§c05x
x X
2 tan— 1-tan®l
Put SinX=—XJCDSX=—§
1+tan®> 1+tan®
2 2

I=] - - A
2tan— 1-tar* >
2 + 2
1+tanzi 1+tanzi
2 2

{1+tanzg]
= - Xc"x
2tanE+J3_—J§tan2§

X
SEC2 —
2

=] ey
2tan%+ﬁ—ﬁtan2%

Let tani-¢
P

L sec? X = gt
2 2

24t

I=Izt+\."-~f§t2

1 1+ 3tani
I= Elogiz +C

B—u@tan%

Indefinite Integrals Ex 19.23 Q13

1
Let f=]=——""—""0dx
wagginx +COSX

Let JE=rcosg, and 1=rsing

1
tanf? = —
N
="
=]
r=43d+1l==2
I=] - = -
Feosg@sinyg + Fsing cosx
=£J;dx
rosinfx +8)
1
== Joosec(x + 8)ax
2
1 X o8
=—logltan| =+ = ||+
2 2z

1
I=_lo +C
) g

X oox
tan| —+ —
[2 12]

Indefinite Integrals Ex 19.23 Q14




Let I=1;dx

SiNX — Af3 CcOsx
Let 1=rcosd, and Jg:rSinS
r=a3y1=2
tang = \5

=2

3
1
Foos@sing - ¥ sing cosy
VRS
2 sin{x - &)

=]

%lcasec(x - 8)ax

x g
tan| —-—
5%
tan| 2 - Z
2 6

Indefinite Integrals Ex 19.23 Q15

1Iog +c
2

1
I=Zlo +C
) g

1
Let s | ————— v
E+7cosxy +siny
2tani 1—tan2£
Put Sim(:izx,cog)(: 2
1+tanzE 1+ tan? 2
I Oy,
r= ! dx
?[1 - tan? %] 5 tan
5+ + 2

(1+tan2 i] 1+tan2£
2 2

[1 + tan? ﬁ]
2

e
5 1+tan2i +'e’—?"'car121+2tani
2 2 2

-

sec? x
2

=] ax

—2tar12£+12+2tani
2 2

Let tani =t
2

1 sec? g = gt
2 2

24t

fo|———"
J—2t2+12+2t
at
=-[

t?-t-8




Ex 19.24

Indefinite Integrals Ex 19.24 Q1

Let  7=[—1
1-coty
1
=J Cas % ax
1-—
SN A
=J SN X _

Sinx — Ccosx

Let SiﬂX=i;.—X(SiﬂX—CDSX}+;¢{SinX—CDSX}+V

sin = idi(cosx +sinx)+pufsing - cosx)+v
i

sinx = cosfd - )+ siny (3 + ) +v

Comparing the coefficients of siny & cosx on the both the sides,

A+u=1 1)
A-pu=1 -.f2)
v=0 o f3)

Equation {1},{2), {3} gives

1 1
a=1 .10
R

%[cosx +sinx) +%[sinx - cos X}

I= - iy
fsinx - cosx)
=EI{CQSX+5|nX] x+l[dx
2" [sinx - cosx) 2

1 . 1
I=Zloglsing - cosx|+Zx +c
2 2

Indefinite Integrals Ex 19.24 Q2

1
1-tanx
1
= [———dx
Sinx
COSX
COSX
=] ———ax
COSX — SiNX

Let I=]

Let  caosx =i%(casx—sinx}+,u{cosx—5inx)+v

= i%{— sinx - cosx) + ufoosx - sinx ) +v

oosx = siny (-2 - w4+ cosx (-2 +u)+e

Camparing the coeffidents of cosx & sinx on the both the sides,

A p=0----—- {1)
“At+pu=1l--—---- {2)
p=0-- oo — - {3]
Equation {1),{2),(3} gives
1 1
A=-,u=—,v=0
2 # 2 Y

_%(— sinx - cos x) +%{cosx - sinx)

I=] 3¢

frosx - sinx)

[5inx+cosx) i o
[CDSX—SinX} X+§[ u

1
2
1 . 1
=-Zloglcosx - sinx |+ Zx +¢
2 2
1 1 .
I==x-=log|cosx - sinx|+c
z z

Indefinite Integrals Ex 19.24 Q3



I+2C05K + 4siny

Let _—
ZEiny +Ccosx +3

Let I+2cosx +4siny = idi[:ZSiﬂX+CDSX +3)+ puf2siny +cosx + 3] +w
fi

Z+2cosx +4siny = 2[2cosx - sinx)+ u[Zsiny +cosx +3)+ v

3+2cosx +4sing = [~ +2u)sing + (28 + @)oosx +3u+ v

Camparing the coefficients of sinx & cosx on the both the sides,

A+ =4 (1)
P+ =2 - {2)
2ptr=3--------- {3)

Solving equation {1), (2] and [3), we get
A=0,u=2r=-3
_2(2sinx +oosx+3)-3

I= - by
{25|nx+cosx+3]
- - — 1
ZEiny +cosx + 3
J=2x-3+Cy-—-----~ {4)
1
Let H=]— I
ZEiny +Cosx + 3
2tani 1—tan2i
Put Siny = ——=—r1, m5x=—2
1+ tar? 2 14+ tan? 2
2 2
=] X 1 —
2 tan— 1-tan<Z
Z 2 + =
1+tan2£ 1+temzi
2 2
[1+tan2%]
= qx

4tan£+1— tan2£+3 1+tan21
2 2 2

seczi
= 2 o
2tan2£+4tani+4
2 2

Let  tans =+
P

1
—sec2i =gt
2 2

24t
T
i ot
_Ejt2+2r+2
ar

FP2r+l-1+2
ar

(t+1)+1
tan !t + 1)+ C;

i

= tan™! [tan Iy 1] +C5
2

Mow, using equation {1,
-1 ke
I'=2x-3tan [tan5+1]+c

Indefinite Integrals Ex 19.24 Q4



Let Iei= ;dx

p+gtanx
1

" sinx
RS cosx

cosx
= _ak
poosy +gsinyg

=]

adx

Let cosx=ii(pcosx +@sinx)+u(poosy +@sinx)+v
e

cosx = Af-psiny +goosx)+ ufpoosx +gsing)+ v

cosx = [-pd +qu)sinx + [l + pu)cosx +v

Camparing the coefficients of sinx, cosx on the both the sides,

“pA+Qu=0------ {1)
QA+pp=l--—--—~ {2}
p=0-— oo ——— {3)
Solving equation {1}, {2) and (3],
g
Ve
_ £
)
v =0
M o,
;- q {-psinx +gcosx) o [prosx +gsinx)

{,D2+q'2) {poosx +gsiny) i (p2+q2} focosx +qsinx

{IDgLDCDSX +q5inx|}+ ¥ +C

PRS- b
{p2 +'-'_¢‘2:] {pZ +Q2)

Indefinite Integrals Ex 19.24 Q5

Let 7= Scosx+6

=[—— 7" " "
Z2Cosx +5iny +3

Let  [Scosx +6)= 1%[2 cosx +siny +3)+ x{2cosx +sing + 3} 4w

{Scosx +6)= A ({-2sinx +cosx ]+ uf2cosx +siny +3) + v

[Scosx +6) = (-2 + a) sinx + [ + 2] cosx + [+ v)

Camparing the coefficients of sinx and cosx on the both the sides,

Pl pu=0------ {1)

A+2u=5-—-mm - (2)

At =B ————— {3)
Solving equation {1),[2) and (3],

i=1

H=2

v=0

N 0wy,

[-2sinx +cosx)

I=] e+ 2]

{2 cosx + sinx +3)

I=logl2cosy +sinx +3|+2x +c

Indefinite Integrals Ex 19.24 Q6



2sinxy +3 005N
= dx

Let =]
Asinx +4cosxy

Let {2sinx+3cosx) = Edi{B Sinx +4cosx )+ u(3siny + 4cosx)+v
fie

f2siny +3cosx) = 2{Icosx - dsinx)+ x{3siny + dcosx)+v

[2sinx +3cosx) = (32 +4u)cosx + (-4 +3p) sinx + v

Camparing the coefficients of sinx,cosx on the both the sides,

AR+ du=3--—-—- f1)
4l +3p=2-—— - - {2)
p=0---—-—--— {3)
Solving the equation [1},[2) and (B}J
1= L
25

_18
Y
v=10

1 [3cosx - 4sinx) L]

— - x | s
25" {2sinx + 4cosx) 25

1 . 1
= —loglsing +4cosx|+—=x +C
25 25

Indefinite Integrals Ex 19.24 Q7

1
[ —
3+ 4oty
sinx
3siny +4cosy

Let =]
=1
: el . .

Let smx=AE(Ssmx+4cosx)+,u[:35mx+4cosx)+v

sinx = A{3cosx - 4sinx]+x(3siny +dosx)+ v

sinx = (32 + 4u)oosx + [-42 + Ju)Eing +

Camparing the coefficients of sinx and cosx on the both the sides,

4  [3cosx - dsiny)
25 [3sinx + 4cosx)

X+ija‘x
25

I= —ilogpsinx + 4cos x|+ 2 e
25 25

Indefinite Integrals Ex 19.24 Q8



_2tanx +3

S 3tanx + 4

_ 2siny +3cosx »
3siny + 4cosy

Let

. d : :
Let  2sinx +3cosx = 15{3 sinx +4cosx)+ uf3Ising + 4cosx)+e

2siny +3cosx = A{3cosy - 4sinx)+ xf3sing + 4oosx] +v

2siny +3cosx = (32 + 4u)cosx + (-4 + B siny +v

Camparing the coefficients of sinx and cosx on the both the sides,

MM +dp=3----——- {1)

43 4Bpu=2 - —— - - {2)

v=0

Solving the equation {1}, {2) and (3],
_s

T

PR
25

v=>0

oL (3ClDSX—4SiﬂX} X+EJG"X
25" (3sinx + 4cosx) 25

I= Ex +ilog|35inx+4cosx +c
25 25

Indefinite Integrals Ex 19.24 Q9

1
[ P
4+ 3 tanx

s K
4cosx +35iny

Let  F=]
=]

ad . .
Let c:u:nsx=,Ed—(4ojsx+35|nx}+,u{4cosx+3smx}+v
i

cosx = A[-4sinx +3cosx) +u(4cosx + Isinx] + v

cosx = [-44 + 3u)sing + (34 + 4u)oosx +v

Camparing the coefficients of sinx and cosx on the both the sides,
43 +3u=0---- - (1)
MAdp=1-———-- (2)

3 [~4sinx +3cosx) 4
— - e + — [ dx
25 [4osx + 3sinx) 25

by

= ilog|4cosx +3sinx|+ P
25 25

Indefinite Integrals Ex 19.24 Q10



_ ;Bootx +1

Sootw +2
Bcosx +siny
—_— dx
Imosx + 25N

Let H
=]

Let  Bcosx+siny = 1;(3005)( +2sinx)+ uf3cosx +2sinx) + v
i

Beosx +siny = & [-3sinx +2cosx)+ u(3casx +2sinx]+ v

Brosx +siny = [-32 + 2} sinx + (24 + 3u) cosx + v

Camparing the coefficients of sinx and cosx on the both the sides,
2A+3u=8----- {1)

p=0-- - (3)
Solving egquation {1}, (2] and (3],

A=1

H=2

¥ =0

{-3 sinx + 2cos x )
e

I=] + 2| dx

{3 cosx + 2sinx)

I=logl3cosy +2sinx|+2x +c

Indefinite Integrals Ex 19.24 Q11

45iny +5cosy

Let =]
Esiny +4oosx

Let 4siny + Ecosy = idi(:S Sinx +4c05x)+ u[Esiny + 4c05x ) +v
fie

4siny +5c0sx = & (Soosx - dsinx]+ ufSsiny +4cosx) +v

dsinx + 5cosx = [S2 + 4u)cosx + [-42 + 5] siny + v

Camparing the coefficients of sinx and cosx on the baoth the sides,

43+ Eu=d-— —— - {1)
Ed+du=56--—---- (2]
p=O----—=- {3)
Solving equatian {1),{2) and {3],
_ 9
T 41
-0
T
v=0
M ow,
‘- E[dx+i [5c-05x—4sinx)
41 41 [Ssiny + 4cosx)
I= Ex +ilog|5 sinx +4cosx|+cC

41 41



Ex 19.25

Indefinite Integrals Ex 19.25 Q1

Let I'=|xcosxdy

Using integration by parts,
I=xjoosxay - [[Ix[cosxax)dy +c

=xsiny —[sinxdy +cC
I=xsinxy+cosxy +¢

Indefinite Integrals Ex 19.25 Q2

Let  F=[logx +1)ax
= [1xlogfx + 1) ax
Using integration by parts,

I=Iog(x+1)j1dx—j[ 1 x]ldx]dx +c
X +1

=x|og{x+1)—][ﬁ]dx+c

=X|Dg{x+1)—j[1— ]dx+c

K +1

F=xloglx +1) - x +logfx +1)+c

Indefinite Integrals Ex 19.25 Q3

Let I=[x%logxax

Using integration by parts,

I=logx|x®adx —][ixfxadx]dx+c
X

4 4
® x
=—logx - [—dx +C
4 4
4
=" logx - = [x3dv +c
4 4

Indefinite Integrals Ex 19.25 Q4

Take first function as x and second function as €*. The integral of the second function is e”,
Therefore, I}{ex dx = xe* - J‘l. et dy =xe* -e" + 0

Indefinite Integrals Ex 19.25 Q5
Let I = [xe¥dx

Using integration by parts,

E=xj92"a‘x—]{1x]ezxdx)dx+c

2x Zx
e [[e?]dx+c

2
XeZ‘r e?x
= - +c
2 4

Indefinite Integrals Ex 19.25 Q6



Let I= [Xze'xo‘x

Using integration by parts,
I=x2[e™ v - ][EXJE'” c"x)
= —x % - [{2x) (—e"x)
= —x%F 12| xe~*dy
= —x%7% 4 2[){] e gy - | {1 >< ]e"fdx} dx]
= -x%7¥ +2[X[—e"”j]—]{—e"”)dx]
= -x%F —2xe™ + 2o Fdx
I=-x%e -2xe™*- 267 +c

I=-" [x2+2x+2)+c

Indefinite Integrals Ex 19.25 Q7

Let I=[x%cosxdy

Using integration by parts,
I=x?[cosxdx - |(2x] cosux dx )dx
= x?sinx - 2] {x)(sinx)dx
=x25inx—2[x[5inxdx— [f1 xjsinxdx)dx]
=X25inx—2[x{—msx]— [[:—ccnsx}dx]
= x¥sinux +2x cosx - 2[[cosx Jdx

2

I=x“sinx+2xcosxy -2siny +¢

Indefinite Integrals Ex 19.25 Q8
Let I= [x2 COS 2y G

Using integration by parts,
1= x*|cos2x dx - [[2x] cos2x dx)ax

- sin2x o x SIn 25 e
2 2

= S x%cin2x - |xsin2x dy

xZginzy - [X[ s5in2x g - | {1j5in2xdx)c"x:|

w2 cinox {X [— CD; QXJ _ J[— CDSQEXJG,X:|

x2singx + X cosex - l](coszx}dx
2 2

A~ M~ M M=

1 . X 1.
I= —x25|n2x+5ms2x—25|n2x+c

Indefinite Integrals Ex 19.25 Q9

Let I=[xsin2xdx

Using integration by parts,
I=x|sin2xax - [ [1]sin2x dx)ax

=x[— CDSQX]_ [[_ CDSEX]G‘X
2 2

X 1
= -=rCos52x + — [Ccos 2x dy

2 2

x 1 sin2x
==-—COS2X + ———+¢C
z z2

I=—£0052x+£sin2x +C
2 4

Indefinite Integrals Ex 19.25 Q10



Lot 7o qoaloax)
kY

= [Xi} {logflogx))ax

Using integration by parts,

1 1 1
I=logl —dx - —dx @
ag DngX b I[xlcngx[x x} it
1
=I0gxxlog{lagx]—][ Iagx]dx
x logx

=logx xlogflogx) —]%dx

=logx xlogflogx)-logx +c
I=logx {loglogx - 1) +c

Indefinite Integrals Ex 19.25 Q11

Let I=|x?cosxdx

Using integration by parts,

I'= %" cosx oy - [[2x] cosx av )dx

= x%siny - 2[x sing dv

=xZsinx - 2[x[5inxdx -1{1 sinxdx)dx]
=x?sinx - 2[X {-cosx) - [{- E:DSX)G'X]

=x2siny +2xcosx - 2[foosx)cx

2

I=x%siny +2xCOsx - 25inx +C

Indefinite Integrals Ex 19.25 Q12
Let I =[x cosecixdy

Using integration by parts,
I=x[osec® xdx —][[ coseczxdx)dx

= —x cotx + [cotx dx
= —x cotx +log|siny|+c
Indefinite Integrals Ex 19.25 Q13
Let I =[xcos?xdx

Using integration by parts,

I=x[cos?xdy —]‘IICDSQXG"X)G'X

=XJ.[CDSEX+1]G,X_I[[[1+CDSEX]dedX

2 2
x [sin2x 1 sin2x
= +x|-=|x+ ax
2 2 2 2
X x*%T 1 x%T 1 COs2y
= —8INZx + —- —x—- |- +c
4 2 2 2 4 2

X
I =—sinZx +X—+—CDSEX+C
4 4 B

Indefinite Integrals Ex 19.25 Q14



Let I=[x"logx ax

Using integration by parts,
I= Iongxzo‘x - ][i];(zdx}dx
x

e+l el
=X |DgX—][ixX ]dx
n M n

+1 +1
r+l "
- X logx - | x fel's
n+1 n+1
n+l
7= logx - ! 2;(”"1+-:
n+l (n+1)

Indefinite Integrals Ex 19.25 Q15

(28 = fogx )
X 23

by integration by parts

1 1 dilogx| 1
[ulugx|[;ﬂ—]dx—lung[;ﬂ—]dx—[[ = J([(;ﬂ_]dx]dx

1-n 1-n 1-n -1
=lngx[I J-jl[r ]dx:lngx[x ]—[[—de

l-n x| 1-n 1-n 1-n

1-n 1-n 1-n l-n
=logx o —(L] - =logx = i +

l-n l-nj| 1-n l-n [l—n]z

Indefinite Integrals Ex 19.25 Q16

Let I= szsinzxdx
_ ng[l— C;SEX]G,X

Il

2 2
w [ 2 S o [ [ HTCRE R |
z 2
_x3_1 [x%cos2x dx
el ]
x* 1
=———[XZICDSZXG"X—I{EXJCDSZXG"X}G'X]
65 2
3 . )
=x__l X25m2x +lxzj Xsmzx i
6 2 2l 2 2
K3 1 : :
= S - —x¥sin2i + S [ [ sin2x dx - [ {1f sin 2 dx) dx |
a] 4 2
2
=X——£X25ir12x+l * Mo - B ax
a] 4 2 2 2
3 .
=X——ixzsin2x—lxcoszx+15mzx
=] 4 4 2

3

!=X——£x2
6 4

; 1 T
Sin 2 _ZX 0052x+§5m2x+c

Indefinite Integrals Ex 19.25 Q17

Let I= [2)«36*2;( sy
Let x2=¢
2xdy =t
I=[txe'at
Using integration by parts,
= tfefdr - [ {1 x[e"at)at
= - [etat
=t -&t 4

=e' (t-1)+c

= ‘X2—1)+C



Indefinite Integrals Ex 19.25 Q18

Let I=[x%cosx?dy
Let ~x%=¢

2y dx =t

I= %[tcos Hat
Using integration by parts,

- %[t[ costdt—[[1x] costo‘r]dr]
= %[t xsint - [ sint dt]

= %[tsint+cost:|+c

7= 2

M| =

[ Zsinx® + cossz +C
Indefinite Integrals Ex 19.25 Q19

Let I=|xsinx cosx dx

kY .
=]=(2 o
12{ Sinx cosx)ax

1 .
=3 [ sin2x Qx
Using integration by parts,
1

xfsinEx dx - [[1x[sin2x dx)dx
( )

(22 o ]

= —1;( 0052x+110052xdx
4 4

[ Y|

I= —ix COS2X +£5in2x +C
4 a2

Indefinite Integrals Ex 19.25 Q20

Let I =[sinx{logcosx)dx

Let cosx =t
—sinx dx = dt
I'=-]logtdt
=-[lxlogtgt

Using integration by parts,

- _[mqur- ]Gx]dt]dt]

=—{t|ogt—[%xtdt]

= -[tlogt - [gt]
=-[tlogt-t+c
=t{1-tlogt)+c

I=cosxfl-logmsx)+c

Indefinite Integrals Ex 19.25 Q21



Let I= j(logx}zxdx

Using integration by parts,

~ flog)? [xx - [(2 (|ngx}[i

Y

i, %z[logx}z - 2Jflogx) [Xi][%z]dx

J]xdx}dx

[Iogx}2 =[x {lagx)ax

[Iogx}2 - {Iagx[x ax - | [Xijx dx}:fx]

2 ) 2
= X?[:Iogx}2 - {%Iagx - [Xixx?]ox]

2
[Iogx}2 - %Iogx +%]xdx

2
2
2
)

[Iogx}2 - glogx +%x2 +c

na| %, m[ %,

2
X 2 1
=5 - z
5 {logx) Dgx+2]+c

Indefinite Integrals Ex 19.25 Q22

Let  7=[e®ax

Let Ak =t
x =2
dx = 2rdt
I=2[e"tdt
I= z[tj etdt - [{1]e"at) dr]
7= z[re* —[etdt}
=2[tet—et]+c

=2 [t-1)+c
I = 29"";“'——1}+c

Indefinite Integrals Ex 19.25 Q23

ng{X+2}dx

Let
{5+ 2)2

B 1
{x+2}2
1
I= —]IDg[?]dt

= -[logt~tar
=-[1=logtdt
Using integration by parts,

dx = dt

7= Iogr[dr—[[%[dt]dt

=tlogt—[{%xt}9‘t

=tlogt - [dt

=tlogt-t+c
1

X+ 2

(Iog{x +2)_1 - 1)+c

-1 logfx +2)
— = ",
X +2 X +2

I=

Indefinite Integrals Ex 19.25 Q24



Let = [2H50A o
1+cosx

-t X
25N —cos—
> =

ax + | 2 e e
2ot L

-

X
2rost L

1
—|x sec? X gy +jtan£dx
2 2 2

Using integration by parts,

= l{x[ sec? X gy - ][1]seczidx]dxi|+]tanidx
2 2 2 2

= l{zx tan 2 - 2( tanidx}ﬂtanidx +c
2 2 2 2

=xtan£—[tanidx+jtanidx+c
2 2 2

I=xtan e
z

Indefinite Integrals Ex 19.25 Q25

Let I'=Jloggxax

1
=——[1xl a
IDngl wloga g

Using integration by parts,

Ioglltl {Iogxldx - j[;l[ dx]dx:|

Indefinite Integrals Ex 19.25 Q26

Let I = [cos i dx
o=t
x =2
dx = 2tdt
= [2tcostat
I=2[tcostdt

I=2[¢fcostdt - [ (1] costdt)dt ]
= 2[¢sint - [sint gt

= 2[tsinf+cosf]+c

I= 2[\1')75”1 X +DJSJ;?}+C

Indefinite Integrals Ex 19.25 Q27



x cos

Let 1=j—d

¢
N1- ¥

Let us substitute, t=cos™ x

it SR
Ji-x?
Alzo, cost=x
Thus,

[=- _[ t costdt
Mowi et us solve this by the 'by parts’ method,
Let u=t; du=dt

[eost dt = [av

=sint=v

Thus, I=- [tsint— Isintdt}

=1=-[tsint+cost |+C

=dr =

Substituting the value t=cos™ x, we have,
[=- [cos‘l XSiﬂt+X:|+C

=== [cos‘i wafl- x2+><]+c

Indefinite Integrals Ex 19.25 Q29

Let I=[cosecidx

= [cosecy - cosecErdy
Using integration by parts,

= mosecy x [ cosecivdy + I{CDS ey cotx| coseczxdx}dx
= msecy x [~ cotx)+ [cos eoy coty [~ cotuw iy
= - cosecy cotx - [cosecy oot xay

= -cosecx cotx - [cosecy [coseczx - l)dx

= - cosecy cotx — [cosecvdy + [ Cos enxdy

x
I =-mmsecxcotxy -7 +log tanE +0y
x
27 = - cosecx cotx + log tanE + 1y
1 1 X
[ =-=cosecy cotx + =log|tan=|+c
2 2 2

Indefinite Integrals Ex 19.25 Q30

Let I =[sec ! dx

Let o =¢
x o=t
dx = 2¢dt

I=[2tsec™tdt

= 2[59:‘1 Hedt- | [;jrdr] dr}
tft? -1

2
= t—Sec'l—[ _t adt
2 2yt -1

=t%gecte— | 3 at
N

1 2t
=tZsecle- 2
2T

at

=tzsec'1t—%x2 2 _1+c

I=xsec'1—u’?—\|'x—1+c

Indefinite Integrals Ex 19.25 Q31



Isin'laﬁ dr =
let x =¢ —dx=2¢dt
Jain™ 5 dx = [sin™ T 20 = [sine 20t

=sin™ ¢ 20t - [J’ dsin s [21dt |t ]

dt
=sin¢(#} |—J‘~d1_f_rlf' | B
1 5
Leats sobve {£° |df
=

1 v, =141, -1 1
I;i_'—f- i Idf—ITrd_f_ _I:ﬂ_'d-f— f+_[:n,_,.d_f_ ¢
we know that, value ij';‘df=si.n'1f

_f-

N o tt-l
Remaining integral to evaluate is Ir,d! = I—-ﬂ—!'df
—-
subh t=sinu, dt=cosu du

_[—w.li —#ldi= _[_CUS"HdH - _J[1+coszu}m

2

__u_sindu
2 4
Substitute back u=sin"¥ and § = x
_ _sin'lJ; _smf Zain?fx
2 4

Jsin iz dx = xsin 3 - sinfx _ sin(2ein’ /)
2

]
sin{2sin?fx) = 2z - x

Isin'l-ﬂ dr = xsint Jr - sin'l-ﬂ - L)
2 2

Indefinite Integrals Ex 19.25 Q32
Let I=[xtan®xax

= [x[seczx—l)dx

=[x sec? x oy - [ xax
z
= [X[SECZX ax - ]{lj SECQXG"X)G'X} - X?

w2
=x tanx - [tanxdx—?

52
I=xtanx—logsecx—?+c

Indefinite Integrals Ex 19.25 Q33

Let I=|x w dx
SeCZx +1

= 1-coszx »
1+ coszx
z
- Ix Sec:zx i
cost X
[ 5 tan® xdx

X ‘SECZX - 1)0‘)(

2

=]
= steczxdx — | dx
=|x[sec? xdx - [{1]5962)(0‘)()0‘)(]—%

2
=x tanx - [tanx dx -

w2
f=xtanx—|ogsecx—?+c

Indefinite Integrals Ex 19.25 Q34



Let = ]{X+1]exlog{xex)dx
Let  xe¥ =t
[1 xe” +xe”:]c"x =gt

[x +1)e’dy = at

I=[logtdt
=[1xlogtdt

_logt]at-| [%jdt}dt

=r|ogr—[[%r]dt

=tlogt-[ gt
=tlogt-t+c
=t{logt-1)+c

I=xe¥ ‘Iog,»(eJr - 1)+c

Indefinite Integrals Ex 19.25 Q35

Let I=sin! [3}( - 4x3)dx

Let  x =sind
@x = cos8ap
= [sin~! [3 5ing - 4 sin® 8} cos8de
=j5in'1(sin3.5') cos 8g8
= |38 cos8d8
= 3[8]035.90‘5'— J{l]coseds)ds]
=3[8sing - [singdd]
=3[8sing+ms8]+c

I= 3|:X5iﬂ_1X +~J1—x2]+c

Indefinite Integrals Ex 19.25 Q36

Letx=tan# = dx=sec’ A dff

o2 2 '
csin | 5 ]_.qin '(LH{)J—Sin '(sin20)= 28
l+tan” &

2x

= |sin '[ ]ca‘x = jZf)-sec“‘()dﬁ = zjﬁ-sec'ﬂﬁc!()
l+x

Integrating by parts, we obtain

J

| , (d ¢ o]
2| 8. [sec’ 8do j{ 1{;8 sec Bd0 de
(e

1

=_2{9 Atan & — J-Lam 9(.?9—‘

E[Hlemﬁ‘l log cnsHJ +C

11—1 +C
14 x

I
=2xtan" x+2log(1+ _\.z) e

= E{Han 'x+log

1 .
2xtan ' x + 2{—;]03{] +x }—‘ +C

=2xtan ' x log(] r_t"?) +C

Indefinite Integrals Ex 19.25 Q37



3
A -
Let I= jtan'1 Xz ax
1- 3w

Let X =tangd

dx = sec? 848
3
I=[tan™! w sec? ode
1-3tan’

[tan™! {tan 38) sec” &8
|36 sect o de
3

8fsec?adg - ‘1[59&90*9}9‘9]

3[8 tang - [ tan 8 o]
= 3[8tans +IDgSEc8]+c

xtan ™ty —logafl+x? ]

3

3
J=3xtantx —Elog|1+xz|+c

Indefinite Integrals Ex 19.25 Q38

Let I=[x%sintwdy

I= sin'lxszdx—j[ szdx]dx
1-x°
=X intlx —]X—o‘x
3

3

Let  1-x2=¢2
=2w dx = 2tdt
—x v = tat

[1- rz) tat
h t
= ({t2-1)ar

3
=%—t‘+c2

* a3 1 213
f=?5|n X—Eil—}(} +§{1—X) +C

Indefinite Integrals Ex 19.25 Q39



Where,

Let

0wy,

) 1
-1
=sin -=-
-
I= —isin'1
o *

1

j’=—i5in' x4+
x

Iy=] L
kY
1-x%=1¢2
—Zxdw = 24t
. —
xzw..l'l—x2
=_I tadr
-
at
-]
1
o1
t-1

t+1

1-x

I = dx

-

at

-

-1
5 g

1-x%-1

NL-x741

1
=—log

-\Jl—xz

x+];dx

[

1-x?

+0y

M

f-—Sm_lX+£IDg «fl—xz—l Jl—xz—l
SO VIV | DYV |
2
i z
sin~tx ( 1-x _1)
= - +=log +C
x 1-x%-1
2
i z
sinty 1 ( 1- _1)
= - +=log +C
x z —x*
-1 i z
__5n X+I0g| 1—_); _1+c
- 2
I=_5m x+|0g|1—af1—x |+c

Indefinite Integrals Ex 19.25 Q40

|

+C



X2 tan‘l X

Let I=|———ax
1+ 52
Let tanmlx =t
K =tant
dx at
1+ 572

I=[ttanrar

=jr{sec2t— 1)dt

= ([t sec?t - t)ar

= [tsecitdt- [tadr

- [tjsec2 tde - | {1f sec? tat) a‘t]— =

t2
=[ttant- jtantdt]—?

#2
=ttant - IDgsect—E+c

2
=xtan'1x—IDI;J«,I'1+X2 - tar12 X te

1 tan®x
F=xtantx- Elog|1+x2|——

Indefinite Integrals Ex 19.25 Q41

Let I=[cos! {4;(3 - 3x)dx

Let X =Ccosd
iy = - singdg
I=-Jcos?t [4:0539 -3 cose)sinsde
= —Jcos™! (cos 38) singde
=-[38sin8de
= -3[g/singds - | (1] sinode)dg]
=-3[-8@cos 8+ [cos8dd]

=39c0s58 -3sing+c

T=3xcosix-ayl-x+c
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1-x7
Let I=[cos™! = | d
1+x

Let X =tan#
dx = sec? t gt
I=[cos™! [Lanzf] sec? rdt
1+tan<#
= [cos™! {cos 2¢) sec t ot
= [2tsecirar
-2 [t]sceztdt - ({1 sec?rat) dr]

=o[ttanfe - tanrdt]

[
E[ttan t- IDgsectJ+c

=2|xtantx - |Dg'\||1+X]

I=2xtanlx - I0g|1+x2|+c
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Let

Let

- Za
F=tan™t| =2 _|av
/ [1—)(2]

) =tang
dy = sect 4o

r=[tan™! [ﬂ] sec’ 5dg
1-tan<&

= Jtan™!{tan28)sec® 5da

= [26sac? ode

= 2[9] sec?8dg- | {1jgec2 ads) de}
=2[8tang - [ tandq'd ]

=2[#tang - logsecd] +c

[

=2 Xtan_IX—|Dgﬁlll+X2i|+C

I=2xtanty —|Dg|1+X2|+C
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Let

I=[{x+1)logx ax

=logx| [x + 1)dx - j[ [{x+1) dx]d

(Lo 2
[

X— logx -
z

P xZ
I=|x+—|logx - | —+x |[+C
2 4

r\3|><

+X]Iogx ——jxdx [

I\J|H

52
X - N +C
2
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Let

I=[x%tantxay

= tan™ x| xtdy j[ ! | 20‘;(]
1+x
3 3
= tan x| 22 —ij X g
3 3 14+x°
=—x3tan'1x——[[ 1 ZJG"X
1+x
3 1 e | X
==xTtanT x - —ox—+—] ax
2 3 147

1 1 1
I=Zx%tantx ——X2+—|E|L:.||1 +x2|+c
3 =] =]
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Let I= ][e'c'g" + sinx)u:u:nsx (s
=[x + sinx) cosux dx

=[x Cosxdy +[siny cosx dx

= [XICDSXG'X - [{1f cosx G‘X:]G‘X:|+%[5in 2 dx

=[x sinx —jsinxc"}r:|+l _EO5EX Y Lo
2 2
. 1
I'=xsINnkx +COsx —Zcoszx+c

f=xsinx+cosx—l[l—2sin2 x:|+c
4
. 1 1.4
{=xsinx+cosx——+—an” x+c
4 2

s 3 g 1
f:xs1nx+cosx+551n xte——

. I s 1
I = xs1nx+cosx+§s1n x+k, whers k=C—Z
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-1
[x tan );) "

{1 + xz}i

Let =]

Let tan‘lx =t

dx at

1+X

I ttant at

\|'1+tan2t
ttant

an ar
sect

iy sint
cost

=1

costat

=[tsintgt
= [#[sintdt - [{1] sintdt)at]
=[-tcost+ [costdt]

=[-troost+sint]+c

tan‘l X X
+

i+ X2 i+ X2
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Let I=[tan™! :J}?}dx

+C

Let  wx =22
d = 2t
[2ttan et
[ Hrdt - J[ ! [tdt]dt:|
1482
L . t?
2 2{1+t2}

= tanle- lwd

- tztan'lt—][l— ! 2]dt
1+#

=2 tantr-trtan it 4o

={t2+1}tan'1f—t+c
I= (x+1)tan'1\|’;7—\f;7+c
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| tan ™ x dr =

" " - =k -
ix3tan'1xdx:tan_1xlfdx—[ldti? xll?.‘deIde
| ! ] T

el (2 1 1
Z ax== dr+(2 = 1d
\'1+x’*(4Jx 4{|1+x2 ( )x}
. 4 3
! = x, d)r:l tan T x+2—x
1+x3 1 4 4
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Let

—

[ % sinx cos2x dx

X {2 siny cos 2x)dx

X {sin[x +2x)—sinf2x - x})dx

x [5in 3x - sinx ) dx

x[[sin3x - sinx)dx - | [ll(sin ¥ - =in x}dx]dx]

— COS 3x Cos 3x
o [T +CDSX] —][— — + CDSXJG"X]

PIl PI R = B R
— — —

—

1 COS3x
I==|-x
2[ 3

1. .
+XCDSX+ESIH3X—SIHX:|+C
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Let I= J{tan'lxz]xdx

Let wx%=¢
axax = dt

I= ijtan‘ltdt

ifltan Lt gr

2

1 -1

—|tan™ " H gt - ar
2

1

—|ttan7te- at
Tz tz
=lttan‘1r—ij 2 r
2 471427
=ittan'1t—£log|1+t2|+c
2 4

1 1
F=Zx2tantx?- —IDg|1 +X4|+c
2 4
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Let first function be sin™ x and second dunction be -
1-x

. , . . . ®olx
First we find the intergral of the second function, ie, [———.
9 7T

Put t =1 - ¥%, Then dt = - 2% dx
Wl

Therefore, [—- _% ‘I-% Y R

H 1 7
_‘[ﬁ [—Jl—_x] dx

Hence, ‘[% dx = (Siﬁ_l x) [—«ﬂl - xz]
1-x
=—1’1 —xfsin Tt H e +C=x -l - ¥ sint x4+ C
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Let I= ]sinau')?dx

NI
o=t
dx = 2tdt

I=2tsineadr

_ 2“{3 smt—sth}dt
4

= %Jt(Ssim‘— sin3t) ot

Using integration by parts,

I= l{t[—B CDSf+%CDS 31‘] - ][—3 cost + mzat]dt}

2
-9fcost+ ¢ cos3 . sin3t
— " -3sint + 5 +c

-9fcost+icos3 27 sint-3sin3t
3 + 5 +c

= —8[—2?rcosr+ oS+ 2T sint - 3sin3t+c

I= i[3«q{;CDS3~E+ 27 sinafx - 2?&005«&?—35in3«f§]+c

12
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Let I=[xsinfxdy
[SSinx—sinEX}j
=[x |/~
4
=%jx{35inx—sin3}(]dx

Using integration by parts,

1 [XJ(SSinX— sinax)dy - j{l[(3sinx— sinax}dx)dx]

[x [—3 Cosx + 03533)(]_][_3 COSx + CDSBBXJG'X}

X COS3x sin 3w
+c

+3sinx -

1 . )
I= E[BX oOs 3% — 27 COSK +27 sinx — sindx | +c
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Let I=]cos®Jxax
Let x=t°
dx = 2tdt
=2[tcostar

_ 2“[3 CDSf:CDS3fFI_

= %jr(3c05t+c053t}dt

Using integration by parts,
1 . 1. . in3t
E{t[35|nt+§sm3t]+][1x35|m‘+S”; ]dt]

_ 1[t[95inr+sin3t
2

!

+3cost +
3

cosBr]
+

1

8[2?tsint+3t5in3t+9c05t+c053f:|+c

=

I

1 ) .
—8[2? X SINAN + 3afx 51N 34 + 9 Ccos x+0053~q';7J+c
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Let I=[x cos’ x dx

JCosx 4+ Cos 3y
=[x f

= %jx [3cosx + cos3x)ax

Using integration by parts,

- [ [{3cosx +cosax)ax - [[1] {3 cosx + CDSEX)G"X)G"X]

[ [3 sinx + Smgx]—j[B sinx + Smjx]dx}

sin 3y cos 3)(}
+C

-P~|»—A

+3cosxy +

-P~|»—A

[C—‘.x sinx +

3xsiny  xsin3x  3cosy COS3N
+ + +. +C
4 1z 4 36
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LetT = [tan™ F and x = cos 8 = dc = —sin OdE
+x

N

)
.'_I:Jtan'li tan — |(—sin §)dé
3 |
¥ o=
=—ljasin.9d9
3 2
Let@ =uandsin 8d6 = vsothatsin 8 = jvd&

Iﬁenjmdt M_F vdt]—=j _['.{;h’ letx

Hence,I =—£(—€cos€—j—cos€d6‘]
. 2 ]

e

. :—é[:—ﬁcos G+sind)+c

=

_ =—%[‘—|9c05 & +~1-cos’ ﬁ]+c
| :—%[:—xcos'l x+41-x* j]+c
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. || b
Let I=[sin! dx
S+ x

Let ¥ =atan® e
dy = Zatandsec? 848

. t g
I'=[|=in -t {$ ‘Zatanesec 9}9‘6‘
3+atan?g

. t =}
= j[sm'l an’ }[Ea tang sec 6')0‘8

sec @
= [sin~! {sins) {23 tang sec? 9] dg
= |28 tan g sec? 8de
= Zaja{tanﬁ sec? 6') g

- 2&[9[ tang sec? 98 - [ [[ tan & sec? eds}ds]

-1

=2&{9tan g tan? .5' }

= aetanze—z;—a][seczs'—l)ds

S8 tan® s - atan &+ ad +c

1 & k4 I
Z| tan — | —-a,l—+atan — +C
ala a a
- I’X _ fx
I=xtan™! ——\.l'ax+atan1 — 4+
3 a
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x3ginmt K®
W1- st

Let sin'lx2 =t

ql'l x?

xZsiml K ®

WJ1-x®

. at
=[[sin?) t‘?

Let I=] ax

{Ex}a‘x ar

I=] x

[tsintdt

Jsintdt -] {1]sintdt)at]

m|»—t M| P = m|,_.

[¢)
[t (- cost)- [[-cos t}dt]
[-

trost +sint]+c

Fey
]

[x2 — 1wt sin‘1X2]+c

M|
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|
xTsinT x
Let I=[———qdx

-

1y =t

Let sin”
1

‘\Ill—Xz

_ sin? £ xt
B (1—sir'|2 t‘:]

dw =gt

H ar

tsint e
= = at
cos<#

= [ttan®tdt
= Jt[seczf—l}df

2
Jtsecztdt—%

2
tsec? tat - | {1{ sec? rdr) at - %

+2
ftant—jtantdt—E

2
ftam‘—logsect—?+c

H's .
I=—2 _sin!
2

— x+IDg|1—x2|—%{sin'1x)2+c



Ex 19.26

Indefinite Integrals Ex 19.26 Q1
Let 7 =[e” {cosx - sinx]dx

= [e" cosxax - [e¥ sinxdy

Integrating by parts

=e" cosx - [e” [iCDSXJ dx — [ sinxdy
(=g

=" cosx +[e” sinxdy - [ sinxdy
X
=g cosx +¢
e¥ (cosx - sinx)dx = e msx +¢

Indefinite Integrals Ex 19.26 Q2

I=]e* {x'z - 2;('3}0';(

= [e¥x 3y - 2] & 5Ty

Integrating by parts

d
a2y | Mf, 2 _ -3
=e'x |e (dx {x }]dx 2[e*xax
= ef x4 2] ef xRy - 2] eFx iy

ek‘

== +c
2

X
je* [iz—%]dx =e—2+c

A e e
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L T+sinx
et 2t
1+cosx

Lo X 2 X LoX X
Sin” —+¢0s” — 4+ 28in= cos—
2 2 2 2

2cos’

1+ tan® +2u—m£]
2 2

_1,
2
II[ 5 X Jr]
=—e¢"| sec” —+2tan—

2 2

2

x H E a’-

st o[]S van ] 1)
(1+cosx) 2 2 2

Let tan%:f(.r):s f’[x):%sec =
It is known that, IJr{.f(x]“‘.f‘(x]}df: e f(x)+C
Frorm equation (13, we obtain

¢ (1+sinx)
J (

dv=e" tan > +C
I+c05x] 2
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Let=[g" {CDtX - CDSECz){}G'X
= [e” cotxdy - | &F tosecixdy
Integrating by parts

a
=" cotw - [2F {d_ CDtXJ dx - [e* cosecirdx
e

=e” cotx + [eF cosec?xdx - [e* cosecrdy
x
=g ooty +cC

[e® {CDtX - CDSE‘CQX}G"X =" ooty +¢
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Let] = [e"idx -[e” %dx
2x o5

Integrating by parts

x x
=e——jex ii G‘X—[e ad
2x dx L 2x 22

x x x
S S VR Ly Y
2% 2x" 2x
ex
=—+c
2w
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LetJ = [e® secx {1+ tanx)dx

= [e" secxay +]e” secx tanxdy
Integrating by parts
=g secx - [e” [;—X secx]dx + [&" secy tanxdy
=e" secy - [ e secx tanxdy + [@” secx tanxax
=e® secy +C

[e" secu [1+ tanx)di = & secx +c
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Let? = [e" [tanx -logeoosx)dx
= [e* tanxax - [e” logcos xdx

Integrating by parts

=|a” temxr:z'x—{eJr logoosx - e [dilogmsx]dx}
fie

= [e” tanxdx - [ex logoosx +[e” tanxdx}

= [e* tanxdx - & logoosx - [2* tanxdy +C
=-e*logcosy +¢

x
-elogsecx +¢ [ logsecx = -logoosx ]
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Leti=[e" [secx +logfsecx + tanx}]dx

= [e" secxdy + [e” logsecx + tanx)dx
Integrating by parts

= [e” secxdy +e” lngfsecx + tanx) - [& {dilog{secx + tanx}}dx
e

= [ secxdy + &% lng{secx + tanx ] - [ & secxdy

= e log(secy + tanx) +c
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Let 7 = [e* fcotx +logsiny) dx
= [ cotxdx + [e” logsinxayx
Integrating by parts
= [e* logsinxdy + [ e otxdx
= flogsinx)e* - [e* [%Iogsinx]dx+[e" cotxdy
=e*logsiny - [e” cotxdy + [ e cotxdy

=eg*logsinyg + ¢

Indefinite Integrals Ex 19.26 Q10
LM +1-2
{x + 1:]3

1 -2
S N B R W
e {{X+1)2+(X+1)3} g
= [&* = 2dx+jex—d(_2)3 bt
[~ +1) [ +1)

Let! =g

Integrating by parts

L 1 L[ -z . (-2)
=g W—je [a(x+1] ]dx+]e m@‘x
=" ! =-]& {_Elgdx+]e"{_—2]3dx

[ +1) fx+1) {x +1)
=g ! +c
[:X+1}2
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Letl=[e" [WJ fit
2Nt 2y
=Jex{25|n2_X2mSZX— .42 }dx
2ain” 2y Zain” 2y

=[e* [E:Dt 2y -2 coseczzx) (s

= [e” cot 2xdx - 2] msectZxdy

Integrating by parts
=¥ cotax - e % (cotzx)dx - 2] e cosec?2xdx
=¥ cotZx + 2| &" cosec’Zy - 2] cosec2xdx

=e’ cot2x +c
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2-x
(1-x)°

(1-x)
L1 1
= |e {_1—;( +—{1_X]2}dx

, _ 1
T and £'fx]) = [:1—;{)2

Let f=] &%y

Here, £ (x) =

And we know that,

Je® (af (x) + £ (%)) v = &®F [x) +c

1 1 1
[e* + = b = a¥, +C
1-x {1—x} 1-x

Hence,

=

I= +C

Indefinite Integrals Ex 19.26 Q13
1+x
{2+ x}2

X+2-1
=[a* a
' [tmf]”

L1 1
=|e {X+2—m}dx

= [e” L dx - [e” 1

X +2 [ +2)°

dx

Letf = [e”

el

Integrating by parts
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Let?=] e
1+ cosy
Put = . t
2
= X o=2r
ax = 24t

1= sinx —%
S~ = Zgw

1+ cosx

2 J1-sinz2t st

[ sin®t +cos? ¢ = 1]
1+ cos2¢

— z -
t t-2ant t
\fsm + C0S SINECOst 4,

=2
1+ cos2¢

{cost - sin f)z .

= = e dt
2oost
foost-sinty _,
=2r———1¢ ar
Zeoost

[{sect - tantsect)e™ ot

= [secte gt - [tant secte™dt

Integrating by parts

=gt secr+ [t %(secr)dr— [tantsectear

-2 sect + [e™ sect tantd?t - [ sect tante gt

e sect +c

Putting the value of ¢

x
-= x
= -2 2 SECE+C

Indefinite Integrals Ex 19.26 Q15

We have,

I=[e” (Iogx +;1de

We know that

e [af {x )+ F'{x))ax = e¥F(x)+c

Here f{x]=logx and £'fx) =%

je* [Iagx + Xi]dx =e¥logx +c
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We have,

i=[e” [Iogx +i2]dx
X

1 1 1
=Je* |l —-—t |
e [DQX+X - Xz]x

1 1 1
=[e* |l -—|d le+ = |a
|e [Dgx X] v +[e (X+X2] L

Integrating by parts

=" Iu:ngx—i —jexi Iog;(—i dv +[e” i+i dx
X ax X N ox®
=ef [Iagx—iJ—jex [i+i2]dx+Jex [i+i2]dx
X X X X ox

=a” (Iogx—i]+c
x>
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We hawve,
e’ z
I=[—{x(:logx} +2I0gx}dx
X
2
= Je* Aflogx)’ + 2 a
e {[Dgx:] o Dgx} e
¥ z e
= |e” {logx)” + 2] —loguxdx
X
Integrating by parts

=e” (Iogx)2 -je* ;—X[Iogx]zdx+2jex Xilogxdx

=ef (Iagx)2 -|e* de +2[e* loﬂdx
X »

=" (Iogx)2 +c
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Let 7= [e®|sinlx+ ! dx
1- %2

1

I=]&%gn !+ [e” s

1- 5%

Integrating by parts

=’

=¥ sintx - [e* [i{sin'1 x)]dx +[a®
ax |2

¥ ;dx +[e* !
1-x2 1-x

1

=e¥sinx- e de

1

=efsinTt x4+
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Let f = [e™ f-sinx + 2cosx)dx

= —[e* sinxdx +2] e cos xdx

&pplying by partsin the ond integrand

I =-]e® sinxdx +2{%ezx CosX + j%ezk sinxdx}

= —|e® dinxdx +e% cosx + [ e sinxdx +c

=& cosx +¢

Thus,

I=e¥cosx +c

Indefinite Integrals Ex 19.26 Q20

1
Let I = [e* [tan'lx + 2}0‘;{
1+

Here, f[x} = tan ‘% and f'(x) = o2
+ X

and we know that,

fe®* [af(x) + f'(x]:]dx =&’ f[x)+c

[e® [tan‘lx +

o |g = & tarn iy +c
1+x

Thus,

I=&tantx +¢
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Let 7= [&F [smx coOSx — 1]@,}(

sin? x

=[a” {cotx - coseczx}dx

=|e” {cotx + {— coseczx}} o

[e®* {af(x]+f'[x}}dx =e™ffx)+c

Here f [x) = cotx

= fix) = - Cos ecx

[e* {cotx - cose-:zx}a‘x =e” otx +c
Thus,
=6ty +C
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Let 7= [{tan{lagx) +zec? {Iagx}]c"x

Let logx = z

= ¥ =8a%

= ax = e'dz
I =I{tanz+seczz] e’dz

Here, f{z) = tanz and 7'(z] = sec? z

And we know that

[ [affx)+ £ {x))dx =™ F [x}+c
|ef {tanz+ sec? z]dz = tanz +c
I=xtanflogx)+c
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e* x - 4)
fr-2)°

=[e” {L - 2) _Sz}dx
(r-2)
= [e* {—1 __z }dx
(r-2F (x-2)

1

[ -2)°

Let f=] ax

-2
[ -2)°

Here, f[x} = and ' {x) =

And we know that,

[e® [af(x)+f'(x]]dx =e™fx)+c

[ex{ r ¢z }dx= e +C
(-2 (x-2) (-2)°

eX
j"_
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Let 1:]’53 ﬂ ax
1 - cos2y

We have, cos2x = 1- Zsinfx

1-sin2x
I=[e?| ————=__|d
Je [1—{1—2sin2x]] )

- o[22 o
2sin®x
e cosec’x  2sinxoosx
2 2sin®x
2
) Iezx[oosec X ogsx]dx
2 sinx
- J-sz [OOSZC . cotx}a‘x

- ljez‘ cozec Iedy - Iezx oot xdx
2
That is

=1, + I, where, I, = %Iez‘ cosec®xax and I, = -[ e cotxdyx

Consider I, = %Iez" cosec Zrdy

Take e® as the first function and cosec?y as the second function.
So, u=e; du=2=%dx

and

J'coseczxdx = _[o‘v

=V =-Cotx

I, = %[ez" (-cotx)- _[{—cotx}Qez"o‘x:l

=1, = é[ez’f (- ootx)+ 2_|'ootxe2”dx}
=1, = é[ez’f (- oot x)] + [ cot xe™dx
Thus,

I= é[ez’f (- cot X:]:| + J'cotxez"dx - J'ez" oot xdx

—J= %[ez" (—cotx)]+ o)



Ex 19.27

Indefinite Integrals Ex 19.27 Q1

Let I = [e® cos bydy

Intergrating by parts,

Fapr smbbx - ae™ 5|nbbx ’y
= %e” sinby - gje” sinbxdy
= %e” sinby - 2 |—e®* Cosz + [ ae®* Cosbbx G‘Xi|
2
- Lot sinby +ize” cos by - a—zfe” cos hxdy
fa} fa} ]
eax 6‘2
= I= [bsinbx+acosbx:|——f+c
hE H?
2 2 ax
3 +b 1=
= I.{b—2}= = [broshy +acoshy |+c
Thus,
eax
== = [#oosbx +acosby]+c
°+
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Let 7 = [ sinfbx +c)dx

cos (b +c) 4y C£OS [ + )
b b

= -g**

-l cos [bx +c) +Eje‘*"r cos [bx +c)dx
b b

sinfox +c) 4 sinfbx +c)
s 1Ty

= _%e” cos [bx +c) +§[[e”

R 3 .
-z {asm(:bx+c:]—b|:c|5{.bx +c)]— b—zje” sinftw +c)ay +cy

L . 6‘2
= I=b—z{asm{bx+c]—bcos(bx+c)}—b—21+cl

e z ax
R E B ORI R I

ax
= I =

29 =: {asinfbx +c) - boosfbx +c)} + oy
3 +

Indefinite Integrals Ex 19.27 Q3

dy |+ 5y



Let logx = ¢

= idx=dt
x

= dy = w3t
= dx = e'at

1= jcosflogxydy = [&° costdt

we know that

o X

[&°* coshxdx = {acoshy +bsinbx) +c

&% + b

Here a=1, b=1
et

So, [ = —{Cost +5im‘} +c
2

Hence,

EIIh:ng.:r
{cos flogx) + sinflogx )} + ¢

I=[cosflogx)dx = 5

= f=%[CDS{|DgX}+Sin(|DgX}}+C
Indefinite Integrals Ex 19.27 Q4

Let 7 = [e® cos(3x + 4) ax

Integrating by parts

' o sin(3;(+4] e sin (3x + 410‘

%92* sin{ax +4) - %]ezx sin[3x + 4)ax

2 CDS(SX + 4) 4 joe cos(ax + 4)
3

dx |+cC

iea sinfax +4}—E -
3 3
o2
I= T{2c05(3x+4]+35in{3x+4}}+c
Herce,
o2
I= E{2c05(3x+4]+35in{3x+4}}+c

Indefinite Integrals Ex 19.27 Q5



Let [ =[a® sinx cosxdy

[ &2 sinx cos il

M= R

[ e sinZxdx

We know that

o X
[&®* sinbxdy =

2{asinbx—bcosbx}+c

a“+b
o2
= [e2* sin2xdy = ?{2 sinZx - 2cos2x} +o
1 e¥ .
I==."—[2sin2x -2cos2x}+c
2 8
e
I= {5|n2X—c052X}+c
a

Indefinite Integrals Ex 19.27 Q6
Let] = J‘e“sinxdr (1)

Integrating by parts, we obtain

I =sinx [e*dx j{(«iwsinx] Iez‘dx}afr

2x Ax
::-.-'=sinx-e——jcosx-e dx
2 2
=1 =w—ijezr cos x dv
2 2

Again integrating by parts, we obtain

e osinxy |1

1= —-i-{cns_xjehm—j{[icm] jei’ah}dx}

- 2x Ix
:).":g--s-m-x-— - m!s_t-?--—-[(—sinx}g--dx
2 2 2 2

2r . T
oyt sinx_1)e msx+l’[e“sinxdr
2 2 2 2
2r = Ix
:”;e siny ¢ cosx_lf
2 5 4
esiny ¢ ecosx 1
== e e e
2 4 4
1 & -sinx e cosx
=+ = -
4 2 4
5 ¢siny e eosx
=2= e cosx
4 2 4
Irx = I
:}]:i e’sinxy e cosx iC
5 2 4
ezr ) .
= [ = 5 [2sinx—cosx]+C

Indefinite Integrals Ex 19.27 Q8

[From (1))



Let 7 =[e” sin® xdx

x H.e

I
]
=
4
¥

[l TS W S L N S
—
m

&% (1 - cosax)dx

[efdy - %] " cos 2xax

a.x

|e®* coshxdx = 29 2 {acosbx - bsinbx) +c
a°+

il , &F )
=2l - Z{cos2x + 2sin2x} | +c
2 =
x x
I= E'——'5'—{c052,»{+25ir1:2x}+r:
2 10

Indefinite Integrals Ex 19.27 Q9

1
Let I =]— | a
e ]X3 sin{logsx)ax

Let logx =t
= idx=dt
x

= ax = etar
I=[e sintgt

We know that,

X

e sinhxdx =
/ 3 + b*

{aSinbx —bcosbx} +c

2
[eF sine gt = ET{—E sint -cost) +c

2
1= T{—2 zin flogx) - cos {logx )} +¢
Hence,
[isin[logx} de= L {2sin{logx) +cosflogx )} +c
X2 Ex?

Indefinite Integrals Ex 19.27 Q10



Let 7 = [e® cos? xax

1
= EJ &% 2 cos? xdx
= %Jez’r {1+ cos2x)ay
1. 2« 1 2
= —[&e“"dy + =[ &~ cos2xdx
2 2
&
[e** coshxdx = ze s{acosbx - bsinbx} +c
a“+h
2x
g=iezx+le {2c052x+25in2x}+c
4 a
Hence,
92;:' 92.1:' .
!=—+E{2c052;(+25|n2x}+c
ar
2 2x
e g )
I=T+ 5 [cos2x +sin2x} +c

Indefinite Integrals Ex 19.27 Q11
Let [ =[e™ sinxdx

ax

asinbw —bcoshxr} +¢
. )

[&* sinbw =

I= ET{—E sink -cosxh+c

Indefinite Integrals Ex 19.27 Q12
Let [ = ]XQE-Ara cos x Sdx

Let x3 =t
= aw %y = gt

i= %]et cas ot

a.x

|e®* coshxdx = 29 2 [acosbx +bsinbx) +c
a°+

E
I= l{e—[cﬂst‘ +sin t)}+c
3|2

3

1]e” .

I=—= [CDSX3+SII‘1X3) +c
3| 2



Ex 19.28

Indefinite Integrals Ex 19.28 Q1

j--u'3+2><—><2 dx =_[ 4—[x—1)2 dx

Let x-1=1t, so that dx = dt
Thus, [+3+2x-x% de= [4- 12 dt
=lt-\.l4—'c2 +isin'1{£]+ C
2 2 2
L ] Naron-w? 4 2eint *-1l,c
2 2

Indefinite Integrals Ex 19.28 Q2

Let J = [fx® 4+ + 1dx

= | % 43 +l+gdx
y 4 4

+C

2

L] [X+%]2+[£]2+[?2] -Iug![x%]* e +(Z)

1
= [2){:1]1,';(2 +x+1 +§Ing[2x2+1]+ E\u';?+x+1 +cC
2x +1 +~Jx2 +x +1|+cC

4

- (B 2iog

Indefinite Integrals Ex 19.28 Q3

Let [ =[x - x2dy

—%+X - % 2dx {.&dd and subtract %}

R EREO
)T -

4 2 2

=

I= [EX_l}ﬁl'x—x2+ésin‘1{2x—1)+c

4

Indefinite Integrals Ex 19.28 Q4



Let 7 = [y1+x - 2x2dx

=2 i+£—xzdx
2 2

f=i(4x—1}xl'1+x—2x2 +ﬁsin'l[4x_l]+c
a 3z 3

Indefinite Integrals Ex 19.28 Q5
Let 7 = [cosxf4- sin? sxedx

Let siny =t

= cosxdx = Qt
= I=[y4-t3gr
= [+2% - it

t 4 . gt

22 4 Tsint iy
2 2

I= %sinmm— sirn? x +25in‘1[5|gx]+c

Indefinite Integrals Ex 19.28 Q6

Let 7 = [e¥ e + 1dx

Lete” = ¢

= e dy = gt

I =+t +1%q¢

=% t2+1+%log‘t+-\ft‘2+1|+c

e 1
f=?-\|'6'2r +1 +§I0g

P +1|+c

Indefinite Integrals Ex 19.28 Q7
Let 7= [422-x7

We know that,

2
x ac . yx
[Jaz—xz =waaz—x2 +?S|n'1—+c
el
e 1M

SR 2t
2 2 3

Indefinite Integrals Ex 19.28 Q8



Let [ = [4f16x% + 250y
= (4x]2+52dx
2
=4 x2+[£] QX
El
)
2% |55 E
e X2+{£] + i3 Iog}~+ x2+{£J
2 2 4

4

I=2x X2+E+Elog + )(2+E
16 8 16

Indefinite Integrals Ex 19.28 Q9

+C

+C

Let 7 = [4f4x? - Bax

Indefinite Integrals Ex 19.28 Q10

Let 7= [y2x% + 3x + 4dv

=1f2_] X2+§X + 2clr

Y - x+%+ —

i o [

4

3
[X+Z]| 3 23
=J§— O e N N s lag
2 2 az

I= 4XE|+3 12x2+3x+4 + —_— 23"{_ Jag

i

x+3 + X2+§X+2
4 y 2

x+ + X2+§X+2
4 i 2

+c

Indefinite Integrals Ex 19.28 Q11



Let [ = [ 43 - 2x — 2x2dy

Y {g—x—xzdx
=JEJWG‘X
=2 [g]z-[x +%J2dx

X+

1
X+ =
JB 7o
= — k- %%+ lsin 2
2 2 B

+C
N7
2

Adding and subtracting %:|

| =

N

e 2 e e (221,
4 g 7
Indefinite Integrals Ex 19.28 Q12

Let x2=¢#

= 2xdx = dt

E=%j 17

%{%q‘t2+l +%Iog‘t+«|'t2+1}+c

2
Ii= %{%d}(4+1 +%Iag)x2+\l'x4 +1]i+c
Indefinite Integrals Ex 19.28 Q13
Let 7= [x2fa% - x%dx
Let x® = ¢

= Py = gt

E=%j 5 - t2dr

1{t Te—= & . (¢t
= = —«,I' =t =N | = |+
3{2 2 3

o

3 k]
3 R
I=—+3 —x" +—xin |+
6 5} 3

Indefinite Integrals Ex 19.28 Q14

J16 + flogx )
Let F = J’ﬂdx

Y

Let logx =¢

= io‘x:o‘t
*

I=[+16 +¢3qt
=

4% 4 #igr

=%«,|16+t2+12—5log‘r+«|'16 +t2|+c

I= _IDgX W16+ {Iog,»(:]2 +8log

Indefinite Integrals Ex 19.28 Q15

logx + /16 + {Iogx}2

+C



Let 7= [+f2ax - X2y

=[.]a*- {az - 2ax +x2)dx [Adding and subtracting az]

= [y&° - {a—x)zdx
= [4J&% - fx - a)zdx

- 2
= (X a) w.l'zax—xz+a?5in'l [X;a]+c

2

z
I=%{X‘a)m+%sin‘l[’¥_a]+c
=]

Indefinite Integrals Ex 19.28 Q16

Let 7= +3- x%ax

=, {ﬁ)z - w3y

il z

I=—~d-x +E5in'1 X e
2 2 N



Ex 19.29

Indefinite Integrals Ex 19.29 Q1

Let 7 =[x +1)ax? - x +1dx ---{1

Letx+1=i%{x2—x+l}+y

=afex - 1)+ p

Equating similar terms, we get,

2i=1 = i=£
2

“A+u=1
1 3 3
= =1+i=1+—=—__ =_
# z2 2 H z
So,

f=[[£[2x—1)+g] w? - %+ 1o
z z

= %I(EX—].]\J‘XZ—X+IG'X +§]Jx2_x+1dx

Let x%-x +1=1¢
= {2x—1)dx=dt

o2 (]

2 2

PR B VeV
2

[X—%]+«|'X2—X +1

= e
z
=lf—+E —2~|'x2—x+1+§IDg
23 2 8
2

+C

3
= E=%t§+§{zx—1]13X2—X+1+f—6.log

Hence,

+c

3
I=%{Xz—x+1)§+§(2;(—l)~.fx2—x+1+lg—6log

(x—%]+xfx2—x +1

Indefinite Integrals Ex 19.29 Q2



Let 7= Jfx+1) 232 + 3dx

Letx+1=1%{2x2+3:]+,u

= A{4x)+

Equating similar terms, we get,

42=1 > 4=
4
#:

I= ]%(4}() 2% 4 3cv + [ 1257 + 3dx

Let 2x2+3=¢
= dxdx = gt

!=%]£@'t+«u’§] ‘|x2+gdx

+C

3
I=%{2x2+3)§+ga;'2x2+3+—235|09}~+ )x2+§

Indefinite Integrals Ex 19.29 Q3



Let £ = [{2x - 5)+/2 + 3w - x2dx
=} 2
Let 2x—5=,z_[2+3x—x )+,u
ax
=afa-2x)+u
Equating similar terms, we get,

—2a=-2 = a=--1
M+u=-5 = p=-5-31=-2

p=-2

So,
1=j[—1(3—2x)—2) o+ 3x — x iy

= —[[3-2x)2+3x —xPd - 22 + 3r - xPdx

Let 2+3x% —x2=¢
= {3-2x)ax =t

f=-jﬁdr-zj\(%_[%_Tx2]dx

P 3
e} o o= — Y —
2 2= 2 = 17 . 4 2
= !=——{2+3x—x}2—2 2+ 3w —x° + —sin +C
3 2 8 17
2

Hence,

2 fow-3 -
I=—E{2+3X—X2)2—u~fz+3x—x2—Esin‘l[zx 3]+c
2 2 2 ST

Indefinite Integrals Ex 19.29 Q4



Let 7= [{x+2) 2 4 3 + 1oy

d .2
Letx+2=,!a‘x + X +1}+,u

=A(Zx + 1+ p

Equating similar terms, we get,

1= ][%[2x+1)+§] 2 4 x4 1dv

=%[[2x+1)\|'x2+x+1+§j X% 4 + 1dx

Let x24+x+1=¢
(2x + 1)av = gt

+c

(X+%}+-\I|X2+X +1

2 |

t‘g 3 [)H%] 3
?+E WP tx +1+200g
)

Hence,

3
I=%(x2+x+1:]§+§[2x+1)~Jx2+x+1+f—6lag

1
[x +§J+wfx2+x+1 +C

Indefinite Integrals Ex 19.29 Q5



Let 7 = [[4x +1)alx? - x - 2dx
Let 4x+1=ii[x2—x—2}+,u
(=g
=2f2x -1+ pu
Equating similar terms, we get,

2i=14 = A=2
-A+u=1 = =3

So,
I=(f2{oxn - 1)+ 3)ax? - x - 2ax

= 2](2)(—1:]-\]‘)(2—)(—20')( +3] 2 _x - 2a

Let ¥ -x 2=+
{2x - 1)dx =gt

2 2
I=2)frat+ 3] [x—%] -[EJ i

2

+c

[ —£J+ _x -2
2

Hence,

+C

3
1'=%‘XZ—X—2)§+%{2X—1}1I|X2—X—2 —%Iog

(-2}

Indefinite Integrals Ex 19.29 Q6



Let 7 = [{x - 2)4f2x® - B + 5dx

Letx—2=,ai[2x2—5x +5)+
ax

= ifdx-6)+u
Equating similar terms, we get,

41=1 = A=

ENp

-Gd+u=-2 = H=-2+61=-—=-
po-t
2

So,

f=[[%(4x—6)+{—%]] 2x% - Bx + Sy

= %J{“-X-E']JEXQ—EW +5—%JJ2X2—E\X+SG'X

Let 2x% - 6x +5=¢
(45 - 6)ax = gt

Hence,

2
_1 F = 1 = 1

f==[2x"-8 B2 - =[2x - 3)y2x " -6 E-—I
6[X x+) B(X }s,l'x P EwEDg

Indefinite Integrals Ex 19.29 Q7

X—E + fX2—3X+£
2 2

+o




Letf:](x+1} e 2 430 + 1dx

g1, 2
Letx+1=laix +X+1)+y

=A[2x +1)+u

Equating similar terms, we get,

2i=1 = A=

pa| = M=

A+pu=1= =

So,

I=][%{2x+1]+%} 52 4+ o+ 1ax

1 1
=§](2x+1} x2+x+ldx+§[ %% 4w+ ldx

Let x2 4% +1=¢
= f2x +1)dx = gt

1]
P =
s
il
+
+
ra| =
—

e

+c

[H%] ,
— -.;'x2+x+1+§log

[x +%J+w|'x2+x+1

+C

3
= f=%{X2+X+1}§+%(2X+1]*\I|X2+X+l+%|Dg

Hence,

[X+%]+ﬂIIX2+X+1

+C

]
I=%‘X2+X+1}§+%{2X +1:]'\IIX2+X+1+%|DQ

[X+%J+'\IIX2+X+1

Indefinite Integrals Ex 19.29 Q8



Let 7= [{2x +3)afx F + 4x + 3ax
Let {2x +3) = 1i{x2+4x +3)+,p:
ax

=2f2x+4) +
Equating similar terms, we get,

A=1and 42+ =3
= H=-1

So,

E=j[(2x+4)+(—1)) 0?4 4o + 3y

= [[2x + 4}u‘x2+4x+3dx—jurxz+4x+3dx

Let w2 +dw +3 =+
= fox + 4)av = gt

= jﬁdr-f.ﬂ[mz)?-ldx
2 2
=gt2—(lexl'x2+4x+3+%lag‘(x +2) 4+ i ? 4 +3‘+c

Hence,

]

!=E{x2+4x +3)§—[X+2]\IIX2+4X+3+£|DQ‘(X +2)+s,|'x2+4x +3‘+c

3 2 2

Indefinite Integrals Ex 19.29 Q9

Let £ = [{2i - 8)4fx® - 4x +3ax

Let [2x—5}=,zi[x2—4x+3)+,u

dx
= A[2x - 4+ u
Equating similar terms, we get,

A=1and -42+ u=-5
= H=-1

Sa,

I=ffzx - 4)- 1) fx® - 4x +3cdx

=j(2x—4)qfx2—4x+3dx — x4+ 3

Let ¥2 —dw+3=¢
= X - 4dx = gt

7= Jftat-[4x -2)° - 10x
_2 _[X_;'z)-..'xz- 4y +3 +%I|:|g|(x— 2) + fx " - 4 +3|+c

3
I=E{x2—4x +3:]§—£(x—2}«|'x2—4x+3+llog‘[x—2)+1,|x2—4x+3|+c
3 2 2

Indefinite Integrals Ex 19.29 Q10



Let [ = [xyx® + xdx

Letx=i;—x{x2+x}+y

=afex+1)+

Equating similar terms, we get,

2i=1 = £=l

2

A+ u=10 = St

B B z
So,

I [[%[2X+1}—%] w? 4 e

1 1
= E]{2){+1}\f){2 +x —EIJX2+XG'X

Let x2+x =t

= {2x + 1) ax = dt
Sa,
1 1 1 1y
I=Z].ftdt-= N+=| -|=
iy g) - 3]
3 1
1¢2 1 [X+§] 1 1
== —-= eZae - Zlogllx + S [+ e x| e
2 E 2 2 b
2
Hence,

+C

I= E{){2+x)g— E X +i -\!x2+x+ilag
3 g 2 16

1
[X+§J+\FX2+X

Indefinite Integrals Ex 19.29 Q11



Consider the integral I=_[(X - B)x®+ 3w - 18dx
d

Let us expressy -3 = RGT[xz + 3% - 18] + 1
X

= x-3= 1[2X+3:|+ m

=¥ —3=20 + 3h+ L

Comparing the coefficients, we have,

Zi=1land 3h+u=-3

=>?..=1 and 3xé+ w=-3

2

1 3
=i%-fandp=-3-=

5 A p]
;ﬁl=1 a|r7d|.L=—2

2 2

Then
X—3=l[2x+3:|+p.

Mow the integral I=_[(x - 3Wx% + 3% - 18dx

= 1{1[2)( +3]- E}sz + 3x — 18dx
2 2

I=l_|'[2x+3 X2+3x—18dx—9_|'-.|'x2+3x—18dx
2 2

=I=1+1,
where, 1, = %I[Zw + 3 Nx% + 3x - 18dx and
I = —EIW{Q +3x — 18dx

2
Let us consider the integral, I, :
I = %I[2x+3 x %+ 3 — 18

Substituting, x +3x - 18=+
=[2x + 3)dx =dt
Thus,

1 - %jﬁdt




~+
(NI

e

[ =

i

I
L= k|~
RATRLE N S TR

w
r
+

Oy

3
1. [¥7+3x - 182+ C
3
Mow consider the integral

1, =~ 2[5 - 18 d
N
( ST—%—B ol

J-\/[X+§j2—(%+18j ax

_[\/[X+§] —[9+472] lol's

[x+§}2—(87rij dx

(3 -() =

13-

+2x§X+
=2

3

9
+
|

R Y]
—_

My My My My Mo

—_

|

|
9
+

|

—_—

-

We know that J'«fxz - a%dx = %xu'xz - - %azlog ‘x-h}'xz - az‘+ o)

9

T

2

1
2

91

__{_[“g} BEHEEE

212
%{[2}( i 3} Nx? 43K - 18- [729]|og

S,

2

——(2x+3]~d'x +3x - 18

729
+—|og

Thus, I==

Wl

Indefinite Integrals Ex 19.29 Q12

[X+§J+~JX2+3X— 15
(%2435~ 18]_2— —(2x+ 3)fx%+3x - 18 +—|og

o

[X+§]+x}'x2+3x—18

[Xg (,H

)3
}+ c

[X+gj+u'x2+3x—18

}+c

+C

+C



I{X +3W3 - dx - x%dx
let x+3= Ai(S— dx - x*1+ B
ax

X+3=A-4-2x)+ B
X +3=-28¢+8-44
-2A=1EB-44A=73
1
2.’
1
B=4x[——]+3=1
2

A= -

_[{X +3W3 - 4w - x%dx

%432 -5(-4-20)4 1
I[_%(_4_ x4 1}..@— Ay — x2dx

= —%I(—él— 2x W3- dx - x%dx + _[«,"3— 4y - xZdx

I = —é]’(—ét— 23 W3 - 4 — x2dx

let z=3-dy - x2
dz =-4-2x

= -5 [Jz0z

(3 ax - xz}g
B 3

12=_|'q|'§—4x—x2dx
=‘I-.J3—(X2+4X+4)+4dx
~ [JINFY - O+ 270
s 2N7) - (2P ,
=(x (v'—z) (x +2) +é(ﬁ) tan"[x+2]+t’3

N
(x+2W3-dx-x° 7 _1[x+2j
= + —fan
2 2 7

Fran(i ),
=I+1
3
= —é[3— dx —Xz]i +é(x+2m+ %tan'l[xj?z]+ e




Ex 19.30

Indefinite Integrals Ex 19.30 Q1

2w +1 A &

o) D -2)

= 2x+1=Afx-2)+8([x +1)

Put x =2
= =38 = B=E
3
Fut » =-1
1
= -1=-34 = A= —
3
So,
| 2x +1 o‘x:il ax +E] dx
[X+1}{X—2} x4+l T -2
=ilog|x+1|+ilog|x—2|+c
3 3
Thus,

1 5
I =§Iog|x+1|+glog|x— 2|+c

Indefinite Integrals Ex 19.30 Q2



1 A =3 [
+

LEtlx{x—E){x—4}dX=?+x—2 X -4

= 1=Afx-2){x -4 +8([x)[x - 4)+Cx[x -2)
Fut » =0
= 1=84 = A=i
a
Fut w =2
= 1=-4£ = B=—l
4
Put x =4
= 1=8C = C‘=E
a
So,
1 1,y 1 ax 1, dx
a = -
s -2)[x - 4) =3l +{ 4ij-2+alx-4
1 1 1
—EIDgP{|—ZIDg|X—2|+§IDg|X—4|+c
=1ID X(X_t)+c
? T -2)
Thus,
I=EI|:| X{X_‘:}+c
7l -2)
Indefinite Integrals Ex 19.30 Q3
2
Letf=[xz+7x_ldx
KE+xw -8B
=
=J1 o
] +X2+X—E| :
St
I=|d i —
= ek e P g
= A )

Let =
® {3 +3)fx - 2) X+3+X—2

= S=Afx-2)+8([x +3)
Put x =2

= E=E58 = 8=1
Put x = -3

= 5=-54 = A=-1

i dx
+[

x¥+3 x-Z
=x —loglx + 3| +logl - 2|+c

I=[dvw+]

Hence,

I=x-logh +3|+loglx - 2|+c

Indefinite Integrals Ex 19.30 Q4



34 dx - x7

Let 7= ]mdx
v +1

= ]—1+mdx

= I=-[ax+ Sx +1

Ty

Sy +1 A =

Let =
® {3 +2)f{x - 1) x+2+x—1

= Sx +1=Ax -1)+8 [x +2)
Putx =1
= =38 = E=2
Put » = -2
= -9=-34 = A=73
So,

a o)
F=—fav+3 = gy 2

N+ 2 x-1

I=-x+3loglk +2|+2logl -1 +c

Indefinite Integrals Ex 19.30 Q5

2
Let 7= 2 Floy

xe-1

b
x2-1
| 2ax
[ +1){x -1)
1 1
+
X+1 x-1

=[1+ (=24

=[x+

= [dw+] ax

=x -logls + 1 +logly - 1|+ ¢

x =1
x+1

I=ux+log +c

Indefinite Integrals Ex 19.30 Q6
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x2 A & c

LetI=J[x—l}(x—z){x—B)=x—1+x—2+x—3

= X2=A(X—E}{X—3]+B(X—1}(X—3]+C[X—1}(X—2]
Put x =1

1
= 1=24 = A=—

2
Put x =2
= 4=-8 = B=-4
Put x =23
= Q=20 = Z=—
Thus,

2
I x dx=ij ax - a4 v +g[ dx
fa - 1){x — 2} fx - 3) 2 -1 x-2 2 x-3
1

EIl:n.]|)\'—1| 4loglr - 2|+ —IDg|x I+c

Hence,
1 =]
I= Elogl}f - 1- 4loglx —2|+§Ioglx—3|+c

Indefinite Integrals Ex 19.30 Q7
S5x
(x+1) l[r —4) (x+1){x+2){x-2)

Lﬂ

5x A B C

(o) (x+2)(x-2) (x+1) (x+2) (x-2)

Let

Sx=A(x+2)(x-2)+ B(x+1)(x-2)+C(x+1}{x+2) (1)
Substituting » = —1, —2, and 2 respectively in equation (1), we obtain
& -
A==, B=- 5 and O = 2
3 2 6
. S5x 5 5 N 5
Cx+1)(x+2)(x-2) 3(x+1) 2{_r+2} 6(x-2)
Sx 3 5 1
= —dx = X T+ ey
I(,\'+I}{_t?—4j 3‘[(\+1 J’(l+"} l’JI{T—Z]

5, 5 D -
=—loglx+1——log x+ 2|+ —log|x-2/+C
3 ' 2 - N !
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x2 41 x%41
=
Ix{xz—l} g [x(x+1}[:x—1]

Let [ = dx

x241 A B ol

Let =—+ +

sfx+1)fr-1) x x+1 x-1
= X2+1=A{X+1](X—1)+B.X[:X—1]+Cx[:x+1}
Put x =0
= l1=-A = A=-1
Put x» =-1
= Z=2E = £=1
Fut x =1
= 2=20 = o=1
Thus,
R L

= -logle|+loghe + 1+ loglr - 1|+ c

x2 -1

M

I'=log +c

Indefinite Integrals Ex 19.30 Q9

Pw -3 Pw -3

LEtI=l(x2—1:]{2x+3]dX= {X"'l}(x'l)[zx"'g)dx

Let 2x -3 _ A + £ + [
fr+1) o -1)f2r +3) [w+1) (-1} {2x+3)

= 2x—3=A{x—1](2x+3)+5(x+1)[2x+3)+C{x2—1)
Put x» =-1
= -5 =-24 = .4=£
2
Putx =1
1
= -1=108 =—= EB=-—
10
Put)(:—E
2
= —6=£C = C=—&
=
Thus,
f=£f aw _il =8 —ﬁj [=2's

2541 100 x-1 E 2% +3

=] 1 24 1
=Eloglx+1|—ﬁlaglx—1|—?.§Iog|2x +3|+c
Hence,

5 1 12
f=E|Dg|x+1|—E|DQI/Y—1|—?|DQ|2X+3|+C

Indefinite Integrals Ex 19.30 Q10



XS

{x—l](x—Q)[x—B)dX

Ex®—Ox +6
B T Y e

Let =]

=1

Ex%-11x +6 A & &

Let {x—l}(x—z){x—3}=X—1+X—2+X—3

= 6X2—11x+6=A(X—E}(X—3}+B(X—l}{x—3}+c{x—1)[x—2}
Putx =1

=5 l1=24 = 4-fl=l
2
Put x =2
= 8=128 = &B=-8
Put »w =3
2
= 27=2¢ = C=i
2
Thus,
FolEr e gt gty o
2 x-1 X -2 2 "x-3

= x+§llog|x—1| -3 I0g|x—2|+%logpf -3+

Hence,

I= X+Elloglx—1| -3 I0g|x—2|+%lag|x—3|+c

Indefinite Integrals Ex 19.30 Q11

Sin2x A £

Let | : v =— =
[1+sinx}[2 +sinx) 1+sinxy  2+sinx

= sin2x = A2+ sinx)+ B (1 +sinx)

= Zsinxcosx =[2ZA+8)+[A+8)sinx

Equating similar terms, we get,

24+E8 =10 = g=-24 and
A+E8 =2c0sx = -A=Zcosx
= A=-2cosx

and 8 = +4cosx

Thus,
2rosx 4 Cosx

- - + | -
1+sinx 24 s5inx
= —2log[L + sinx |+ 4log|2 + sinx|+c

=]

{2 +Sinx:]4

I=log +c

[:1 + Sinx}2
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2% _Ax+E8 Cx+ D

LEtl{x2+1Hx2+3) Cx%41 x%43

= 2x=(Ax+5”x2+3}+{0x+0){x2+1)

={a+cixP+fa+o)x? +[3a+C)x + (38 + D]
Equating similar terms, we get,
A+C=0E8+0=0,34+C=2and 38+ =0
= A=-C, E=0=024=2 = A=18C=-1
Thus,

el piels
z Iz
¥ +1 T x°+3

=%Ioglx2+1|—%log|x2+3|+c

—

*T 41
+c

1
I'=Zlog
2 %+ 3

Indefinite Integrals Ex 19.30 Q13

1 A =

Letf = +
xlogx (2+logx)  xlogx  x (2 +logx)

= 1=A[2+logx)+Elogx
Fut x =1
1
= 1=24 = A==
2
Put x = 1072
1
= 1=-28 = E=-—
2
Thus,

1. ax [ ] v
= +|-2 || ———M—
2 xlogx 2) x[2+logx)
1 1
=Elog|logx|—Elog|2+logx|+c
1

I==ln
2

logx
2+logx
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axZ by +C A & + o

et [ - 2)[x - B)[x - <) =X—a+x—b X-C

= ax2+bx+c=A(x—b](x—c)+8{x—a}{x—c)+c{x—a}{x—b}
Put » =2
3 a+hatc
= E +ba+c=[a—b}{a—c}ﬂ:} =2 TaTe
[a-b){a-c)
Putx =8

ab+ bt

= ab2+b2+c=(b—a}(b—c].8:> B=m

Put » =c

= acz+bc+c=(c—a){c—b}0:> C=M

[C—a](c—b)

Thus,

I aF+ba+c i [el's N 5.~.b2+.f‘:-2+|:“I ax N acz+bc+c[ dx
[2-b)[a-c) x-a [b-3a)fb-c)x-b [c-a)fc-b) x-c

Hence,

a¥+ha+c ab?+b% 4 ac?+bctc
=—(a—b}(a—c]mglx_a|+—(b—a){b—c]mg|x_b|+—{c—a}{c—b)mg|x_cl+c
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Consider the integral

I=Imdx

X

[:XQ + 1){){ -1)

MNow let us separate the fraction

through partial fractions.

x A Bx+C
(x2+1){x—1]_ -1 X%+l
p AL Br e C)(x - 1)
:{x2+1){x—1)_ (x2+1){x—

=X = Alx7+ 1)+ (Bx+ CY(x - 1)
=X =l A+ BxT-Bx+Cx -0
Comparing the coeffidents, we have,
A+B=0, -B+C=1andA-C=0
sclving the equations, we get,

1 1 1
= A=—,B=-2and C=—
5 584 -=5
x A Bx +C
z = tz
{x +1){x—1] x-1 x%+1
x 1 1 1 x-1

:{X2+1)(;{—1)_§xx—1_§><x2+1
- X _ 1 _ X . 1
(F+1){x-1) 20r-1) 2(x*+1) 2(x%+1)

Thus, we have,

I='[{)(2+ 1}{)(— 1}0‘)(

B 1 B X 1
-] 2(x - 1) 2(x2+1]+2{x2+1) y

=Iz(f Iz[x 71 1) I2{x +1)

e 21(;“”51) el
x
=%I -1 2 21(?:1) 2’[()( 21 1)

1 _
= §|0g|x— 1- Zlog(x + 1}+ itan x4+
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[ 1 _ A + £ + c
fx -1)fr+1){x+2) x-1 x+1 x+2

Let 7=

= 1=A(x+1](x+2]+8(x—l](x+2]+c[x2—1)
Fut » =1
= 1=064= A:i
5]
Put » =-1
= 1=-28 = B=—l
2
Put » = -2
= 1=3C= C'=i
3
So,
_i[ ax 1 ax 1 ax
B x-1 2 x+1 3 x+2

1 1 1
! =Elog|x—1|—§IDg|x+1|+§IDglx +2|+c
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Consider the integral

X2

GG

. x2
Mow let us separate the fraction W
through partial fractions.

Substitute %% =t
z

x _ t
{x2+4}{x2+9}_ £+ 4[t+9)
o A B
:[t+4]{t+9] =t+4+t+9
F f—\(t+9]+8{t+4}

TEr A9 A+ 9)
=t=Alt+ 9+ E(t+4)
=f=Ar+948+ Bt + 48

Comparing the coeffidents, we have,
A+B=1 and 94+4B=0

4 9
= A= Eand B_E
X2 4 9
= - —
[(Z+d)x2+0) 5¢+4 5(+9)
x2 4 9

[(Z+a)(x2+9)  5[xT+4) 5[x+9)

Thus, we have,

X?

) I[_S{xj+ 452+ 9]

) IS{X 2, 4) I5(X 2. 9)

5'[{)( +4} 5I(X +9)

Indefinite Integrals Ex 19.30 Q19

2
Let]Lg‘x:i+i+L
x e - 1) [ +1) ¥ x-1 x+1
= 5;(2—1:A{X2—1}+B{X+1]X+C{X—1]X
Fut » =0
e= -l1=-4= A=1
Fut » = +1
= 4 =28 = =2
Fut » =-1
= 4=2C = C=2

So,
I=[d_x+[ 2 ] 2dx

X w-1 x+l
= log|x|+ 2log v - 1| +2logh + 1]+ c

x[:x: —l:]:|

I =log
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2
gx -8
Let 7= [T 2"y
K- dx
2 —_
= j=lwdx

x{x +2}(x—2}
I Dy,

xZ+6x-8 A E c

Let xfx+2)[x -2) Ty T xre2 ko2

= X2+6X—8=A{x2—4}+8{x—2}x+c[x+2]x
Putx =0
= -8=-4d= A=2
Put w =-2
= -16 =88 = B =-2
Put x =2
= 8=8C= =1
Thus,

2w 2w aw
1=

x ¥+2 x-2

= 2loglv|- 2logl +2|+logl - 2|+c

2 —_
x* [ 2)+c

I=log
[:x+2]2

Indefinite Integrals Ex 19.30 Q21

xZ+1 A Bx + O

Let = +
l(:2x+1}{x2-1] 2w+l xZo1

= x2+1=A(x2—1)+[5x+c}{2x+1)

={A+28)x"+(B+2C)x +[{-A+C)
Equating similar terms, we get,
A+28=1L E+2C=0and-A+C=1

Salving we get,

,q=_£ B=i C=—E
3 3 3
Thus,
4;( 2
5. ax EM)
=-_ +udx
3 x 41l x2-1

5. aw 2 2xax 2 dw

=-=I tol—m—-2l—=
372x+1 3 x -1 3 x°-1
5. ax 2 2x -1

- + =

32v+l 3 [x+1)(x-1)

ax

3 1
5 dx 2 E z
=-2 < o
eRErrsail (x+1)+{x—1] g

i= —glog|2x+1|+Ioglx+1|+%loglx -1+¢e
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Qx
X [6 [Iogx)2 +7logx + 2}

Let 7=

= 1 ax
x{2lngx +1)[3logx + 2)

Mo,

Let 1 = A + g
x[2logx +1)f3logx +2]  x{2logx +1)  x [3logx +2)

= 1=A[3logx +2)+8 [2logx + 1)
1
Put » =10 2
1
= l==A= A=2
z
2
Putx =10 3
= 1=--8 = g=-3
2l 3dx

I= lx{zlogx+1} _IX{3|DgX +2)
=log|2logx +1|-log|3logx + 2|+c

2logx +1

I'=lo
d 3logx + 2

+c

Indefinite Integrals Ex 19.30 Q23
i
x(x"+1)
Multiplying numerator and denominator by x° ~ 1, we obtain

1 x" x™!

:\'(_'r" + E] ) .\""'_‘cf_x"' r-l} N _\""[_1"' + I}

Letx" =t = " 'dx=dt

R X 1|
X = % =
'l,\-[~;”+ljm j.r“[x“ +1.]“ n Jr{Hlj

it

Let ! =1| B
ot{e+1) 1 (1+1)
1= A(1+1)+ Bt (1)

Substituting # = 0, —1 in equation (1), we obtain
A=1and & =—-1

Y SR I L S U S
REE e R

= l:lug|r --iugii : Il_ +C

n
Lre |l .
=-= log|x”| Iug‘x' I i—‘ +C
”L I
N I
= —log |——— +C
no|x" 41
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Ax + 8 Cw + 0

Let [[X2_az}x{x2—b2} = [x2 _32) + [XQ_bz)

= X=[:HX+B}{X2—52}+{CX+D){X2—az}
w=[A+C)x+(8 +D)x2+{—ﬂb2 —Caz}x+{—8b2 —Daz}

= A+c =0, B+D=0, -Ab®-Ca®=1,-8b7-Da" =0

1 1

'\-'\;'eget.B=DJ.D=IZIJC=mJH=—m
Thus,
ro- 1 | Peek's + 1 Xy

I= —ﬁlog%z—azhﬁlagkz—bzhc

Indefinite Integrals Ex 19.30 Q25

Consider the integral

x4

[=]| ———————— —dx
Iu2+4ﬂx2+2ﬂ
Let y=x2
Thus,
X241 _ ¥+l
[x2+4)[x2+25) {y+4){y+25)
v+l A B
Ty +E) yedyean
vl Aly + 25)+ By + 4)

Ay Ay D)
=y + 1=Ay+258+By +4B

Comparing the coefficients, we have,
A+4B=1 and 25A+4B=1

Sclving the above equations, we have,

A=_—1 and B=§
7 7

X2+l
Thus, Imdx
-1 8

= 7 Aax 7 A
Ix2+4 +Ix2+25

1 1 8¢ 1

———dr+ = x
7Ix2+4 +7Ix2+25

-1 1 g 1. 4x

=?X§tan_1%+?:<§tan E+C

= __1tan‘11+ﬁtan‘1i+ (o
14 2 35 5

Indefinite Integrals Ex 19.30 Q26



Let I = o)
] x%-1
Zw+1
—[(x+ ]d
x2-1
MNowy,

2w+l A E
= +

Let =
®¥2_1 x+1 x-1

= 2x+1=Afx-1)+8[x+1)
Putx =1
= I=28 = B=§

2
Put x =-1

1
= -1=-24 = A=—

b

I=]xdx+ij @ +3jd—x
2 x4+1 2 x-1

x? 1 3
I =?+Eloglx+1|+alog|x—l|+c

Indefinite Integrals Ex 19.30 Q27
3x - 2 A B &

-t (X+1}2(X +3) ) (X+1}+{X+1]2 +[:X+3)

= 3x—2=H{X+1){x+3}+B{X+3)+C{X+1]2
={A+C)x?+[{4A+8 +2C)x +(3A+38 + C)

Equating similar terms, we get,

A+C=0 = A=-C
44+ 8 +2C0 =3 = E=-2C=3
3A+38B+C=-2 = 3B-2C=-2

Salving, we get, B=—; C=—E&A=£

4 4

Thus,

J,_1110")( 5] el 11, axv
4 x+1 2 {X+1)2 4 % +3

11
—lo

11 £
I =Tlog|x+1|+m— - gl +3[+c
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2w+l A £ Z

(ce2)(x -3 X2 Xx-3 (o3

Let

= 2x+1=A{X—3)2+B(x+2)[:x—3}+c{x+2}
={A+8)x?+{-6A-8 +C)x + (94 - 68 + 2C)

Equating similar terms, we get,

A+E=10 = A=-8
-6A-B+C =2 = EBE+C =2
94-B68+20=1= -15B+Z2C=1

Solving, we get, 8 = i, C= EJ A= -2
25 & 25

Thus,
3 dx 3, ax 7 [wis

I=
[ [ l[x—3]2

- + — + —
25 x+2 25 x -3 &

=

3 3
I =—£Iog|}(+2|+ﬁlog|x—3|—m+c

Indefinite Integrals Ex 19.30 Q29

xZ4+1 A & c

Let 5 = + 2+
fx - 2)" fx +3) -2 {x -2} X +3

= X2+1=A{X—E){X+3)+8(x+3}+c(x—2}2
={A+C)x? +{A+8 - 4C)x +{-64 +38 +4C)

Equating similar terms, we get,

A+C=1, A+B-4C=0,-6A+38+4C=1

Solving, we get, A=

| L

B-1,c-2
[5

3. dx . ax +g ax
x-2 [:X_z}z 5w +3

3 1 2
I =§Iag|x—2|—m+§log|x +3+c
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Lot x - A , B . C
® {x-—])?(.x+2j (x=1) (x-1) (x+2)

x=A{x-1)(x+2)+B(x+2)+C{x-1}

Substituting x = 1, we obtain

B
3

Equating the coefficients of ¥2 and constant term, we obtain
A+C=10
—24+28+C =10

On solving, we obtain

A:_E and C' = -2
Q
. X 2 . 1 2
"{x_:]’(”z}_*)(x—l] 3(x-1)’ 9{x+2}
L
::>j (12 _}- dx = 5 J{‘_] fx + — J J.(,w—._"j“{

2 ) =17
=Zlog|x -1+ 1 [IJ ~Zloglx+2+4C
9 C3lx-1) 9

Indefinite Integrals Ex 19.30 Q31

Let X’ = A + g + <
(r-1{x+1)° x-1 [F+1) (x+1)
= X2=A(X+1}2+B[X—l]{x+1)+c{x—1)

=[A+8)x7+(2A+C)x+[A-8-C)
Equating similar terms,

A+E=124+C=0, A-E-C=1D0

3 1
Solving, we get, A==, 8=, C=-2
? J 4 2

Thus,

[=2's 3. dw 1 ax
I + -

= x -1 4X+1 2(x+1}

=

1 1
_Zlog|x—1|+zlog|x+1|+m+c

1 3
I =Zlog|x—1|+zlog|x+1|+

;+r_‘;
2[x+1)
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xi4x -1 A B c

bet (x+1)2(x+2) ) (X+1)+[x+1}2+{x+2}

= X2+X—1=A(X+1){X+2}+B(X+2]+C[:X+1}2

A+ x4 [34+8+2C)x +(24+28 +C)
Equating similar terms
A+C=1 3A+8+2C =1 24+28+C=-1

Saolving, we get, A=0,8=-1, =1

Thus,
e dx dx
I=10. -1 1.
lx+1+( )I(X+1)2+ J{X+2}
1
=+X+1+I|:|g|x +2|+c

1
I =X+1+Ioglx+2|+c

Indefinite Integrals Ex 19.30 Q33

2xi47x -3 _ A B C
Llet ————  — = —+ —+
x2{2x+1] x x% [2x+1)
= 2x% 4 7w - 3 = Ax (2x + 1)+ 8 {25 + 1)+ Cx*

Equating similar terms, we get,
2A+C =2, A+28=7, 8 =-3

Salving, we get, A=13, C=-24

Thus,
13y 3dv ax
_l T 24]
ks x 2w +1

1=

I =13log|x|+ e 12loglex + 1|+
X
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Sx? 4205 + 6
Let 7= ]2 2227 " aw

LN e

_ SxZ +20x +6

ax
x{x+1)2
Mo,
SxZ4208+6 A B C
Let = = _—+ + =
x[x +1) *oox+1 {x +1)
= 5X2+EDX+E|=H{X+l]2+BX{X+1)+CX

Equating similar terms, we get,
A+E8 =5 ZA+E8+C=20,4A=086
Solving, we get, 8 =-1, ©=9

Thus,
f=lﬁdx—1f ax +q a‘xz
X X +1 [x+1}

Q
X +1

I =6logle|-logle +1|- +c
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12 A Bx + C

Let = =
[:X+2){X2+4) X+2 xt+4

= 18=.-4{X2+4}+{BX+C)[:X+2:]

18 ={A+8)x7+(28 + C)x + (44 +2C)
Equating similar terms, we getf,

A+E£=0,28+C=0, 44+2C =18

) Q Q =]
Solving, we get, A==, 8=-=—,0C ==
4 4 2

Thus,
9 o = Q el
|y R MY P | DR S Wt Pl
4 w2 4/ %7+ 4 2 x%+4

I =%Iog|x +2|—glog}xz+4‘+%tan'l[g]+c
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dx

N+ 3

1
= —tan
=l

X
9



5 _Ax+E C

Let 5
{x2+1}{x+2} ®5+1 ¥ +2

= 5={.4X+B)[:X+2)+C[X2+l}
Equating similar terms, we get,
A+C=02A+E8=0,26+C =5

Salving, we get, A=-1, 8=2,C=1

Thus,
I=]_X+2dX+J ax
X241 X +2
—xd ax dx
= +2 +
x4+l x4l w42

i =—%Iog|x2+1|+2tan'1x+lclg|x+2|+c

Indefinite Integrals Ex 19.30 Q37

Ed _ A +BX+C
{X+1}(X2+l) x+1 xZ241

Let

= X=A{X2+1)+(BX+C)(X+1}
Equating similar terms, we get,

A+E=0,8+C=1 A+C=0
Solving, we get, A:—i, B=£J C‘=£
2 2 2

Thus,

—if ax ax
2

xdy +1
#2441 2 k%41

I=

1
+ =
¥ +1 2

1 1 5 1.
I——Eloglx+1|+zloglx +1|+Etan X+C
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Letf=j%
L+w+5° +x

ax
E=I{x2+1)[x+1}

Mo,
1 _Ax+B

Let
[x2+1}(x+1) x¥41 x+1

= 1=(AX+B}{X+1)+C[X2+1}

Equating similar terms, we get,

A+C=0 A+E&=0, E+C=1

, 1 1 1
Solving, we get, 4=-=, 8==,C==
2 2 2
Thus,
1. xdw 1. dv 1. dw
I=-= + + =
24741 2 x4l 2 x+1

1 5 1., 1
I——Zlaglx +1|+Etan X+EIDgL\'+1|+c
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1 A £ T+ D

Let = + +
{X+1}2{X2+1) X+l (X+1)2 X%+l

= 1=A{x+1}(x2+1:]+5(x2+1)+(CX+D}(X+1)2

s(A+c) P efarsr2c+ D)t (A D)+ (A48 + D)
Equating similar terms, we get,

A+C=0 A+E+2C+D =0, A+ +20=0, A+E+D =1

. 1 1 1
Solving, weget, A==, 8==,0=-—, D=0
2 2 2
Thus,
P 1, dw 1 dx 1 xax
2 x+1 2 [:x+1]2 2 x%+1
1 1 1
I =—Iu:ng|x+1|—7——log|x2+1|+c
2 2[:X+1} 4
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2x 2x
o P |
x3 -1 l[x—l}[x2+x+1}

Let 7=

N o,
2 A Bx +C

Let =
R e e R

= 2x=A[x2+x+1)+[Bx+C}{x—1}

=[d+8)x"+[{a-8+C)r+{a-C)
Equating similar terms,

A+EB=0A-EB+C=2, A-C =0,
. 2 2 2
Solving, we get, A==, 8=-—,C=—
3 3 3

Thus,

3—2] gv 2 [x-1)d¥
I x-1 T xiex+l

2. ax 2 1 [2x-2)ax

= —-=.=

3Tw-1 32 xBiwa41

2. dw 1 2x +1 ax
= I==] e ax +[—
ITx-1 3 xcix 41 P |
2 dy 1 2x +1 ax
=_I __l = G‘X+[ =
Fa-1 3 kT +w+l 142 N
¥+=| +] =
3] (3
x+1
2 1 2 2 -1 2
=—=lo - 1|-=log|x¥“ +x + 1|+ == tan +C
Stoal -t glospet e gt
2

Hence,

I =§I0g|x—1|—%log|x2+x +1|+itan‘1[2X+lJ+c

3
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1 Ax+8  Cx+D

et [x2+1)[x2+4) ) [x2+1} ®E 4

= 1=(AX+B:](X2+4)+(CX+D){X2+l}

={a+C)x®+ B +0)xf+(4A+ )N+ 48 +D
Equating similar terms, we getf,

A+C=0,E+D=0,44+C=10, 45+D =1

Solving, we get, A=0, 8 =£, C=0 0 =—i
3 3
Thus,
ldx lc"'x
-l
{x2+1) [x2+4}
= ltan‘lx ! tan ! 2 |4 ax
3 2 x4 a0

I= item'l)(—itan'1 il +C
3 6 2

Indefinite Integrals Ex 19.30 Q42

xe Axw + B Cw + D

Lt {xz + 1){3)(2 + 4) ) {xz + 1) * [3;(2 + 4}

= x2=(Ax+5}(3x2+4}+{Cx+D][x2+1}

=34+ C)x +{3B+ D)% +{4A+ C)w + 4B +D
Equating similar terms, we get,
3A+C =0, 38+D=1 4A+C=0, 48 +D =10
Saolving, we get, A=0, 8=-1, C=0, D=4
Thus,

o —ax 4dx
i I[}<2+1} K [3x2+4)

-1 el
=-tan"x+ —| . =
x| =
N
=—tan'1x+i.£tan'1 & +C
3 2 2
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To evaluate the integral follow the steps:

l- Ix+5 e

Ix -2 —x+1

3x+5 A B =

Let : =+ +

(-1 fxtl) =1 [x-1)

3x+5=A(x—1)(x+1)+ B(x+1)+ C(x—1)
Fax=1 B=4

x+1

]

Fa x=-1C=

b2 | =

Fax=0 A=-

b2 | =

Therefore
|- 3x+5 = l[a’x+4[ dx +l ax

T (x=1) (x+1) 27 x-1" (xmn) 27 X1
4

_] P
2 [x—l]

+%ln |(x+l]|+c

Indefinite Integrals Ex 19.30 Q44

3
Letf:]X 10‘)(
X4
X +1
BT Rt
w4
= [dv - X *L g
a4
X +1 A Bx+0C
Let

x{x2+1} ) ;+X2+1

= X+1=A'x2+1}+{8x+c)[x}
={A+8)x"+{B+C)x + A

Equating similar terms, we getf,

A+E8=0,C=14=1

Saolving, we get, 4=1, 8=-1, 0 =1

Thus,
adxy o -x+1
J=-]—- ax + [dx
JX IX2+1 [
= - log|x|+ | ke - SX + |

241 x%41

1 2 -1
!=x—|cng|x|+§lclg|x +1|— tanlx +c

!=x—|cng|x|+%|ag|x2+l|— tanlx +c
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To evaluate the integral follow the steps:
l- x4+ x+1
_ X
(x+1) (x+2)
X +x+1 A B ¥
+

5 5

(x+1)(x+2) x+1 (x+1) x+2

-

X +x+1=A(x+1)(x+2)+ B(x+2)+C(x+1)
Foaox=-1B=1

Foao x=-2C=3

Fax=0 A=-2,

Therefore
|- x‘+1x+1 a’x=—2[ dx +|- dx 1+3[ dx
il (=22 Txkl Txtl)ys Txi2

=—21n|x+l|—% +31r1|x+2|+c:
x

Indefinite Integrals Ex 19.30 Q46

1 A BxP+CxC+Dx+E

met x[x4+1}=; x4+

= 1=A{x4+1]+[5x3+Cx2+Dx+E}x

=[a+8)xt+ P+ ox+Ex+ A
Equating similar terms, we get,

A+£=0,C=0,0=0 £=0,A4=1

B=-1
Thus,
dx Jrace i
I=]—+[-=5
kS No+1

=Ioglx|—%log|x4+1‘+c

X4

et 1

I'=Zlog +c

1
4
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Consider the integral

_I |:X + 8]

Rewriting the above integrand, we have,
_‘[ [X + 8]

1 3x?
==|———ax

3 J %3+ 8)
Mow substituting x° = £, we have,
3xdx = gt

3-[ tft + 8]
Let Us separata the integrand by partial fractions.
Thus,

1 A B
—_—
tt+8) t t+8

i _A[:t+8}+Bt

t{t+8)  tft+8)
=>1=A(t+8)+8t
=1=At+84+ 8t

Comparing the coeffidents, we have,
A+B=0 and 8A=1

1 1
=A== andB=-=

g o g
Therefore,
BIt(t+8}

1 1
R
_BI t t+8 :
1 1.4F 1 fots
=§ éITd 3% 8 t+8

Iogt——xlog{t+8)+c

24Iogx —Q_xlog{x +8}+C

3
- jIcn_:;x—ixlog(x +8]+C

1 1 .
=§|og><—ﬂxlog(x +8)+C
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Let 3 _ A Bx +C

(1—x}{1+x2) 1-x 14+x°

= 3=A(1+x2)+(8x+c}{1—x)

={a-8)x*+(B-Clx+[a+C)
Equating similar terms, we get,
A-E8=0 B-C=0 A+C=3

Salving we get,

Thus,

3, dv 3 NGy 3, dw
I==] +=] +=

2 1-x 27 14x% 21447

3 3 3
=——|Dg|1—X|+—|Dg‘l+X2|+—taﬂ_1X+C
z z 2

2
I= 2 log 1+ = +2tantx +c
Ho-x)
Indefinite Integrals Ex 19.30 Q49
Let
sinx =t
= cosx =gt
CDSSX - 31 .
(1-sinx)" (2 +sinx) (1-#7 (2 +t)
et f{t)-— T
[1-t)(2+¢)
Then, suppose
1 A & c 2]
= —+ + +

(1=t (2+8) 1= (1-8° (1-8° [2+1)
= 1=A(1-t) 2+ +8 (1- )2+ )+ C(2+ 1)+ D (1-1)°
Putt=1

1=3C
= C=£
3

Putt=-2
1=27D
= op-L
27

o -1 1
Sirnilarly, we can find that 4 = 5= and & = %

1 gro i lgelj gt 1 dt

(1-#17 (2 +1) 277 1-t 9 (1-1) 3 (1- ) 27 2+
-1 1 1

=Elog|1—t|+g(1_tj+m+ﬁlag|2+f|+c

Putting ¢ = sinx, we get

cos .y
tel's

(1- sir‘ux)3 (2 +sinx)
1 + 1
[1-sinx) 6(1—5inxj2

-1 .
= Elog|1 - sinx|+ 3

Indefinite Integrals Ex 19.30 Q50

1 .
+—log|z + sinx |+ C
27



Consider the integral

_J' 2X +1
2()( +4)
. 2%+ 1 . .
Mow et us separate the fraction —F through partial fractions,
X (x + 4]

Substitute x% = ¢, then
2x2 4+ 1 2E+1
xz{x2+4}=f{t+4]
Zt+1 =£+ B
tt+dy & t+4
2+l Alt+4)+Bt
tft+ 4 tft+ 4)
=>2t+1=A{t+4}+Bt
=2 +1=At+ 44+ 8t
Comparing the coefficients, we have,
A+B=2 and 44=1

::>x5\=l and B=Z
4 4
(2l 1 7
X2 {xz + 4) T dx? 4(;(2 - 4)
Thus, we have,
Cr o o2wxiad
=l
1 o‘x

ax

4‘[()( + 4}

=—i+letar‘|‘1(%}+c
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To evaluate the integral follow the steps:
l' cosx
he
[:l —sin xj ["’ —sin x]
Let 1-sinx=r and
—cosxdx=df
Therefore

{ 1 ‘\
_[ l+x ['; r+1‘JI
=1n| r+1 |—1n|r|+c

r+1

=ln|—I|+¢

=ln

2—sinx
+c

1-sinx
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2w +1 A E

B CEr) e R e M P

= Zx+1=Afx-3)+8fx-2)
=[A+8)x +({-34- 28)

Equating similar terms, we get,
A+E8=2,and -34-28 =1

Thus,

=-Sloglr - 2|+ 7logl - 3|+ ¢

pe-3)’
-2y

I=log +C

Indefinite Integrals Ex 19.30 Q53

Let x2=y

1 A &

Th -
&n fv +1) (v +2) y+1+y+2

= 1=Aly+2)+8(y+1)
=[A+8)y +[24+8)

Equating similar terms, we get,
A+8=0,and ZA+E =1
Solving, we get,

Thus,

v = 2's
xZ+1 xZ42

I

1 ks
F=tantx - =tan ! =+c

B
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To evaluate the integral follow the steps:
pn
“oaga

1 B & D
x['x4—l‘] x x+1 x-1 x'+1

Let

1= A(x+1)(x—1)(x* +1)+Bx(x—1)( > +1)+ Cx{x+1)(x* + 1)+ Dxc(x+1) (x—1)
Forx=0 4=-1

Forx=1 C:l
4
1
For x=—1B=—
4
1
For x=2 D=—
4
Therefore
oL fLae L L 1
S xlx" 1) 49 x+1 49x-1 44x+1

1 1 et e
=—1n|ﬂ+Eln|(x+l]|+31n|(x—1)|+31n|[‘x‘+1‘]|+c
x* -1

Fy
x

1

==ln +c
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To evaluate the integral follow the steps:

l- 1

(x*-1)

Let,] 4 +—B+ €

(x*-1) Txt1 x-1 2+l

1= A(x-1)(>* +1)+ B (x+1)(x* +1)+C(x+1)(x-1)

For x=1 B='l
1
Foao x=—14A=—-
4
1
Fouox=0 C=——,
2
Therefore
[ L W e s
xt-1) 47 x+1 47 x-1 27 ¥ +1
=—lln|(x+l]|+11n|(x—l]|—ltan_1x+c
4 4 2
1, [x-1 a1
=—In|l—|——tan" x+c¢
4 |x+1] 2
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letfof— 2
cosx [5 - 4sinx)

_ o Mg
2 .
cos® x (5 - 4sinx)
oS xdy

=
{1 - SinZX:][:E - dsinx)

Let siny=¢ = cosxdx = gt

at
- (1-¢7){s5- )

N ow,
Let;=i+i+L
(1_f2}(5_4r) 1-# 14t 5-4¢

=  1=aAft+d)(s-a)+a{1-e)(s- )+ cf1- )
Put =1
= 1=24 = A=£
2
Put ¢=-1
1
= 1=188 = &=—
18
put #= 2
4
e _—E C--E
16
Thus,
1. gt 1 gt 18 gt
A

T2'1-# 181+t O E5-d4¢

1 1 4
= —Elog|l— r|+ Elog|1+r|+ Elog|5— 4r|+c
Hence,
1 . 1 . 4 .
I=- Elog|1 - smx|+ Elogh + 5|nx|+ alog|5— 4sinx|+c
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Let [ = [; b
n Sinx{3+2m5x)

_ sinxdx
sin? x [3+ 2 cosx)
sinway

- (1 - CDSz)() [3 + ECDSX}

Let cosx =#
= —sinxdy =gt

Pej—9dt
{r2 - 1){3 +2t)
Mo,

1 A B c

let—-—rn— = —— ¢ ——— + ————
{fz—l)(3+2f) t-1 t+1 3+2¢

=  1=Aft+y)fsra)+ar-1)(arar)+cfe?- 1)

Putt=1
1
= 1=104 = A=——
10
Put#t=-1
1
= 1=-28 = B=-=
z
Putt=-—
= 1=£.C:> L’.?=i
4 )
Thus,

=ij£_£]i+i gt
10" -1 2 t+1 4 3+2¢
=ilogk—1|—llog|t+1|+glog|3+2f|+c
10 2 g
Hence,

1 1 z
i= ﬁlog|cosx -1]- Elag|cosx +1]+ §I0g|3 +2cosx|+c
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1
— ¥
SINA + SN2y
- dx

Siny + 25inx cosx

Let I =

sinxdy

- {1 - cos? x} + 2{1 - cos? x} COs.

Let cosx =¢ = —sinxdy = dt
- at
{r2—1}+2{r2—1)r
ot

[r2 - 1] (1+2¢)

1 A = [

LEtl(tZ_l}(Hgﬂ: F-1 T+l Trer

= 1=Aft+r)(teee) s t-){trae) 0?1
Put¢=1

= l=64= A:i
5}
Putt=-1
1
= 1=28 = B ==
2
Puta‘=—i
2
= 1=—§C::> C=—i
4 3
Thus,
1, at 1, ot 4 dt
e |—t+o]—- =] ——
67E-1 2°¢+1 3 1+2¢

1 1 2
= Elogk— 1|+§Iog|t+ 1- Elog|1+2t|+c
Hence,

I= %Iog|cosx— 1|+%Iog|c05x+ 1|—§|Dg|1+2035)( +cC
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X +1

Let J= [———— _a«

) {x+1”1 +xe” —Xe"}

x[1+xe")

x{l +xex} *

) I{x+1](1+xe*)dx_1{X+1}{Xe”)dx

x{1+xe") x[1+xe")

=I{x;—1]dx_IeX[:x+1}dX

1+xe®

x x
) [x+1)e e & {x+1}dX

xe
= log lxex

d 14+ xe™

+c

—IDL]|1+;«5"r

wa”©
+cC

I'=log
1+ xe”
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T oy,

Let

==

{xz + 1}{;{2 +2)

{x2+1){x2+2)

[x2 +3)[x2+4)

Coxteaxiee

) PR ¥
[x4+?x2+12]—4x2—1n

PR T
4x?+10
=1l-— z
KT+ TR+ 12
4?+10  4x®+10
A Py {x2+3)[x2+4}

4x2+10  _ Ax+8  Cx+D

[x2+3)[x2+4)_ x%43 x%+4

dx® +10 = A +B)[x2+4)+[CX+D){X2 +3)

Letx =0, we get

10=48+3D

Ifx =1, we get

14=5[A+8)1+4(C+D)= 54+ 58 +4C +4D

ifx =-1, we get

14=5(-A+8)+4(-C +D) = -5A + 55 - 4C + 4D

Applying (i) and (i}, we get

=

28 =108 + 8D
14 =EL58+ 40

Fram (i), we get

10=48+3D

- (i}

— i)
~0)

— (il

Multiplying equation {iv) by 3 and (i} by 4 and subtracting, we get

=
ar

42— 40 = 155 - 168
2=-8
B=-2

Putting value of & in (i}, we get

10 = 4{-2) +30
10+8 _
3

o

D=0

()

(i)



Comparing coefficients of %% in

4x? +10 = (HX+B){X2+4)+[CX+4){X2+3), we get,

O=4+cC ——={wii)
Comparing coefficients of x, we get
0=4A4+3C === (wiii}
= A=C=0
_2) G
Fla)=1- ( -
) #3243 x4+ 4
z a]
=1+ -
x¥2+3 x%+4
2 =]
[fixidy =]1+ - o

x2+3 x%+4
=x+itan‘1xi—3tan‘1i+c
Na) 2

43
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Let X2=y

4xt 43 ) 4?43
{x2+2}{x2+3){x2+4} (v +2)(y+3) [y +4)

Mo,

4?43 A B C
Let = + +
fy+2){y+3)[y+4) y+2 y+3 v+4

= 4y2+3=A(y+3}{y+4)+8=(y+2}(y+4)+c(y+2}{y+3)
={(A+8+C)y? +{TA+6A+5C)y +124 +88 +6C

Equating similar terms,
A+E8+C =4, TA+6A+E5C =0, 12A+858 +62 =3
Saolving, we get

A:EJQ:QQJQ:E
2 2

Thus,
19 adx [el's 67 dw
== = +{—39}[ S +—]2—
2 xC+2 ¥T+3 2 x4 4
18 1| & 39 1 ke 67 _I[XJ
= I= ——tan — |- —=tan — |+ —tan —|+cC
2 [@] B [Jﬁ] 7 2
Hence,

e i) et (|- L (5] e

242 ) 3
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x* x*

[x—l){x2+1)=X3—X2

+x-1

X{XS—X2+X—1:]+1{X3—X2+X—1:]+1

{xa—xz+x - 1}
1
EIE A S I S —
(3 -1) {X2+1}
Mow, suppose
1 A Bx +C

I:)(,.j_){)(2+1}=x—l+)( +1

= 1=.4[x2+1]+[:3x+c)(x-1)
Putx =1
1=24

= A-i
2

Putx =0
1=A4-0C

Zy  Ehaetess
2

Putx = -1
1=24+28-2C=2(A-C)+28
= l=2+28
= 28 =-1
= B=—l
2

X4

]—zdx
(x— 1){)( +1}

=lxa‘x+jldx+ledx
2 %=1

1
2

I)(2+1 ”
X< +1

X 1 1 2 1, .-t
e +§I0g|x—1|—zlog{x +1}—§tan X+ C



Ex 19.31

Indefinite Integrals Ex 19.31 Q1

2
XE4+1
I=Jﬁdx
KT+ xT+1

1+i

2
= [—19';(
x5 1+ o
X
Dividing numerator and denominator by x

2
(-] +3
X

2

Lety - —=¢= [1+i]dx=dt
z
X
I zdt
o +3
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[ fcotede

Let cot@ = x?2

= - cos ec?ede = 2xdx

-2
= dee—2 o
Cogs ec g
-2x
= 72'::”
1+cotce

—-2x

1+x?

2x2
T
2

I=-f ax

LEtX—l=t::=
x

and x+l=z:> 1—%]dx=dz
k. &
ot gz
= I=
g2 Jz2—2
=_L&-..n—1[L]_L;DgZ 2],
2 J2) 2 z+-.,i’_
2 _
=——tan X |x +1—~.;’_x
|x +1+\,§x
1=~ Lo l[cote 1] og [c2ter 1B cote |
Jecote 2«.:'_ |r:ot8+1 J’2cot9|
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2
Let!=]X4—+gdx
x7+81

Dividing numerator and denominator by x2

t2+18

= Lt‘an'l [L] +C
32 N

Thus,

-9

1 -1 X2
f=———tan | Z—Z|+c
NG [3«.@(]

Indefinite Integrals Ex 19.31 Q4
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Letf:[%dx
T xS+l

Dividing numerator and denaominator by x2

= I= L tan~! X1 —1."ogxz+1_x +c
2.7 =T 4 P
Indefinite Integrals Ex 19.31 Q5
xZ-3x+1
Letf =] ———5—ax

xVexZ41
Dividing numerator and denominator by x2

= [1 +X—12]dx = ot [For 1st part]
Let x2=z
= 2xdx = dz [For IInd part]

I=|o5—-=
t“+3 2 z+z+1
o _ at . dz
243 2 1% 3
z+=| +=
2 4
1
1 _l[r] 3.9 | z+2
= = _—fan —_ - == —=tan —|+cC
5 B E B
2
2_
= ;e N [ il B & “{2Z+1]
3 o3 43
Hence,
2
-1 2 1
I—\rtan‘l(ij—-\ﬁtan'l[ ot ]+c:
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e
1
Let] = | ————ax
X =x"+1

Dividing nur eratar and denarminator by x°

Let [X—EJ=E'
X

= [1+i2]dx=dt
x

gt
= I = =
]
=tanlt+c
2
I=tan! [X—1]+c
kY

Indefinite Integrals Ex 19.31 Q7

x%-1
X1 +1
Dividing numerator and denominatar by xZ

I=j®dx

Letl=] ax

at
e
Itz-z
e log tL_“"§+c
2z T ez
So,
2 -_
I=—1 ."ogx—2+1 N2x +c
2\5 £ +1+~.@{

Indefinite Integrals Ex 19.31 Q8



2
Letf=f%dx
KT +TRS+1

Dividing numerator and denominator by X2

1= th
t=+9
=lran‘1£+c
3 3
Hence,
z
f=£fa - ! +C
chy

Indefinite Integrals Ex 19.31 Q9

2
W
Let 1= %dx
XT+x+1
z
Ke-2x+1
=g
KT+x+1
Dividing numerator and denaminator by X2
1_E+i2
P —2 g
2
X +1+ =
w2
1
[11'—2] oy
x
= ax - [ ax
[ 1]2 PR
#-=1 +3
x
Let{ —lJ=t
*
1
= 1+ |dx =at [For Ist part]
x
Let x%=z
= Zwdy = dz [FDrIInd part]
Pe 20‘(‘ s de
T +3 Z+z+1
gt dz
2 +3 1% 3
+= +=
2 4
z+l
Y P vy PR
S )Nl 3

Indefinite Integrals Ex 19.31 Q10



Let 7=]— 2 ax

xtraiia
Dividing numerator and denaominator by x2

1
oz
i=] Eut i
2,4 1
X+ +x_2
e 2
=§] il ML g
2
X+ 3+ —
1 1
1+= 1- =
W o DT )
=2 Ll - = X
2 1 = 1
- —| +& H+—=| +1
x »
Let[x—iJ=t
x
= {1+—2de=0‘1‘
HY
1
and X+_=z
x

= { —iz]c"x=dz

X
1 dt 1. dz
=§] =

245 2 2241

3 ]— 11“='.'.r‘.l'1(2')+-:

1 _1
= _—_tan —
245 [JE 2

2 2
I=Ltan'1 al ! —Etan'l L +C
2~J§ ng z x

Indefinite Integrals Ex 19.31 Q11

Hence,




Consider the integral
1
I= _[ o -3 Z 7
sin*x + sin®x cos?x + costx
Divide both the numerator and the denominator by cos*x, we have,
1
i I costy
sin®x + sinf ¥ cos? x + costx
cos'x

ax

sechy
- Itan“x +tarnfx + 1
seciy x seciy
- Itan“x +tanfx + 1

{t.sln2 X+ 1] ¥ seciy

= X
I tan® x + tan®x + 1

Substtuting tanx=t; sec®dx = dt
Thus,

1+t%)at
I=I [4 2}

et 1

[1+E15]dt

Substituting z=t —%; dz=[1+tizjdf

daz
-7

= [ = diz

J.Ca [ﬁ]z

1
1 tanx - ——
anx

1o itan'l [tanx - ootx} L

3



Indefinite Integrals Ex 19.32 Q1

1

Llet [ =[———____dgx
I(}(—1)-,,";{+2
Letwx +2 =%
-] 2t
{t2-3)t
at
=2
Jt2—3
i »«‘3_
2J'
Thus,
.- nf— I
\f_ X +2 +

Indefinite Integrals Ex 19.32 Q2
1

R
[#-1)2x +3

bl
[ —
(x-1) NEx +3
Let 2w +3=t°
= 2dy = 2t
t ot

l[t2-3_1},
2

Let 7=

Let 7=

I=

(

Thus,

gmr
Jes

Jerall!

fo
JS'

Indefinite Integrals Ex 19.32 Q3

Ex 19.32



Let I=]— g

[ -1)dx +2
(x-1)+2
I=]— < 4
l[x—lj\3x+2 *
ax ax
! Jx+2+2[(x—1)«fx+2 (#)
0,
ax
]MIr)m—2w.l'x+:2+-:1
and,
i ax
(- 1)alx+2
Lety +2 =2
= dx = 2HdE
ax fiwts at
l(x—l)Jx+2_2J{t2—3}t_2[t2—3
REET
2\.{_ r+-J_
_ log etz J_
5=
Thus, form [A],
f=2~..I'X+2+Cl+i|"O s _J_
\E N+ 2+
Hence,
_ 2 ~|||X+2—-J3_
I=2 X+2+Eﬁogm+c
Indefinite Integrals Ex 19.32 Q4
2
Let 7= l d
® l(x—l)\l'x+2 o
{X2—1+1}
=] ax
[ -1)fx +2
. (x+1)(x 1)-:" i
I(){—1)~.|";(+:2 X+l[x—1)-.fx+2
(x+1)d ax
o X+l[x—1)-.fx+2
. (X+2)—1d vy
/ Jror 2 X+J(X—1)JX+2
ax ax
I-]JX+20‘X—JJX+2+](X_1)JX+2 (&)
T O,

3
[ +fx + 2dx =§[x+2)§+c1

and,
lel's
=2dr +2 +c
le'x+2 z
i ax
(-1 +2
Letx+2 =t
[§ dx = 2HdE
of bawta o ar

(r2—3)t= 2_3

=T gt+\f_
[ S N L
(x-1)x+2 3 = +2+J_

Thus, form &)

e,

3
!=E(x+2)§—2~.r'x+2+ia'og
3 X +2 +

F

[when c=cy +cp + 03]



Indefinite Integrals Ex 19.32 Q5
x
—— T v )

[# -3l +1 x
[x-37+3
(% - 3)ax+1

_ ax [=2's L
_Jw’x+1+3](x—3j~\fx+1 (&)

Let 7=

= ax

!

Mo,

| Ll i+ 140

2+
and,

% T
-

| =2 x + 2+,

X+

A

L
[#-3)f+1
Letx+1=1¢2
= = 29t
ad it

[ =2

(3 - 3)x +1 [t2—4)t
ar ‘

-4
_ 2
T 22

I

t-2
t+ 2

log +Co

ax
(% -3 +1

Thus, farm [4)

x+1-2

l g\f'x+1+2

—1Io +
5 2

NE+l-2
W+l +2

I=2 x+1+§."og

+c [#henc=c +05]

Indefinite Integrals Ex 19.32 Q6



X
Let 7=|+—1—d
{x2+1}-\f;
Let x = ¢7
= di = 2idt
tat
I 2
(£ +1)2
at
=z
41
Dividing nur erator and denaminator by 2

eI G
- L gr-| L2 g
[t—lJ +2 (1+EJ -2
t t
Lett—i=z
t
1 ! qt=ad For Ist t
= +og|dt=dz [For Ist part]
and,
1
Fel=
Ty
= [1— fiz]df = dy [For 1Ind part]
dz v

%42 y2—2

L aft-1) 1 tog [XH LN X
o Jor | ooy

v+ 1+ @
Indefinite Integrals Ex 19.32 Q7

+c

+c



= ul i
{X2+2X +2:]JX+1

Letx +1=2¢°

= dy = 28t

{tz—l)tdt

Let

e [£4 +1)¢
(7 - 1)ar
iz

1
Lett+=-=
7 ¥

1
== [1_t_2Jdt=dy
ay
yi-2
=ia'og

2.2

=3z

¥ - o2
y+2

+C

Thus,
1o o

R S P
1+

Hence,

f=ifog

Indefinite Integrals Ex 19.32 Q8
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X +2-2(x+1)
N (L A
NA X+ 242 [+ 1)




1

let f=]——————dx
(x+1)m'x2+x+1
Letx +1 =£
t
i
= dy = - —dt
2
L

- 1
I=-sin! [Et 1] +cC [When b= ——
x+1

Llet f=[]——

Let1+#2 =u?
=5 26t = 2udu
Udu

au
ui-z

-

+c

W1+ tP B

14 22

Jﬁx+u’x2+1 i
\.Ex—m'x2+1

Indefinite Integrals Ex 19.32 Q11

T
b+ 42

1
I=——la
2.2 =
1

= o +C
2.2 2

Hence,
il

2.2

L= log




ke
[ |
! J{x2+4}«ﬁ'x2+1 "

Let ¥2+1=u

=

2

2xdy = 2udu

u
e
1
243

- % tan~! [%] +C

1 _1[ x241

au

au

—_

= —= tan

B

}w

Indefinite Integrals Ex 19.32 Q12

1
Let [ =]——=———0dx
[14+x2) 41 - x2
Letx=l
t
= G"X:—lzdf
t
la
[
I=]
1 1
RN E

tat

=_J[t2+1)~fﬂ

Let #2 - 1= 42

=

Thus,

2t = 2udu
Ll

R ey

au

!

Indefinite Integrals Ex 19.32 Q13



Letx ==
— dx:—idt
2
1
- Zat
t
r=]
2 1
Z+3)=
ks

&5l [2 o 3t2)«|'1 _ 42

Let1- 4#2 = 42

= —8tat = 2udu
1 Ll
4 f11-m?
{ ),
4
=_1] du
311
3
e il
et 2 e
2433 11
u+’—
3
T 11
1 1- 4 =

Hence,

1 |ﬁx+J3x2-12|+c

' IOg|«,a’1_1,v-\0'3,»(2-12|

2433
Indefinite Integrals Ex 19.32 Q14
I= JM;dex
Let % +9 =y
= 2xdy = 2u du
u

=]{u2—5:]udu
au

I

-
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