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It is given that f'[x) =x+h

[F' (%) =[x + b

= Filx)= +hx +0c —i)

E
Since,
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—_+hxl+c=5
2
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2

= b+c=g -—={ii}
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= 2+2b+c=13
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9
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2
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2
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13 =
2 2
9 13
= c=_-=
2 2
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2 2
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2
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X 2
z
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2 2
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We hawve,

Flx)= | F (x)ax
= flx)=[(asinx +bcosx)dx

=-3msx +hsiny +C
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= c-a=3 - {ii)
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2
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2 2 2
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Putting ¢ = 1 in equation (i}, we get

1-53=3
= -3=3-1
= -8 =2
= a=-2

Puttinga=-2, b=4 andc = 1in equatio (i}, we get
flx)=-(-2)oosx +4siny +1
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l |
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Let 7 = [[2x - 3T + /3 +2dx. Then,

I=](2x- 3)5 ax +[(3x + Ejédx

_ (e - 3)°  (ax +2)§

+
2xh BXE
2

+ o

2 3
+§[3x+2j2 +c

Indefinite Integrals Ex 19.3 Q2

Let?=] 1 =+ ! be. Then,
(?X—S) Ly -4

I=](7x- 5)_30‘}( + (5;(1— 4)_?10‘;(

x5 L X - 42 0 3

?x(—E) 5xl
2

(7}(—5)6_2 2
=—T+g f[Bx -4+

S

I=_—1(?x—5)_2+ ® O - &+
14

| ra

Indefinite Integrals Ex 19.3 Q3

Let? =]

1 +;dx. Then,
2w -2

2-3x  Wfx-2

1 1
Fr= ax + e
Iz-ax I.,fax—z

- 1
= —IDg|2 3X|+E(3x - ZiEE
-3 3

=_?1xlog|2x—3|+§x«|'3x—2+c

Indefinite Integrals Ex 19.3 Q4

Letl=]| X+34dx.Then,
(% +1)
Fe X+1+2dx
[x+1)4
= (X+1)4xo‘x+2][ 11)4xdx
= 1 he L ax ¢ @
) (x+1)3)d [x+1)4 ? 60 \§)
=[{x + 1)_3 N + 2] (x - 1)_40")( @ C)
(x +1y7° (x+1)'3+c 6 &(b
L E Dol
2 (x+1)2 E (x+1)3 %\' %‘

Indefinite Integrals Ex 19.3 Q5 Q\ \/
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~— 1
M“.LIONSTV?R Letf = [mdx. Then,
I=] ! y _&xdx
P Y VR e R V)
=J—W_J; il
(o) - ()
=17‘J’m_&xdx
X +1-x

=J{\|'x+1—-u’)7)xdx

1 !
= [{x +1)Zdx - [ w3

2 e

=E(x+1)§—gx2+c
3 3
2

I== 1
3(X+ y

Indefinite Integrals Ex 19.3 Q6

1
leti=[————_ax. Then,
l~ﬂ§x+3+«f2x—3
I 1 ><«l'2;(+3—n|'2}<—3XG‘,X
B + 3+ -3 NEx +3 -2k -3
'\J@X'FE—*\I@X—B e

i {J2x+3}2—{1’2x—3jz
q.|'2x+3—q.|'2x—3xdx

2N +3-2x+3

-

1 ! 1 L
= E][2X+3)§dx —EJ(ZX—SjﬁdX

3 3
=£x[2;+3)2 _i[E:—S)Z -
B Zx2 b — =2
1 31
= —x[2r+3)2- —[2x -3 +cC
g 18
1 & e
f=§(2x +3)2- (2% - 32 +c.

Indefinite Integrals Ex 19.3 Q7

Letl=] ax. Then,

(2x + 1)2

_gexn+l-1
) (2x+1)2
2x +1
(2x+1)2

H Ay

= widw = | i

[2x + 1)2

xdx—](2x+1)_2xdx 0 . Q
-1 \
2 1
=£|Dg|2X+1|—&+C 6 C}'
2 -1=2 @
=£I0g|2x+1|+lx;+c 6
2 2 2x+1 & Q
I=llog|2x+1|+#+c. \o
2 2 (2% +1)

Indefinite Integrals Ex 19.3 Q8 N O @

_l 1
Clzw+d
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1
Leti =] —————_dx~. Then,
lnl'x+a+-n'x+b
1o 1 x«.ﬂx+a—-n‘x+bxdx
S ra+an b v ra-Ax+b
=[\fx+a—\|'x+bxdx
X+a-x-b
=qu'x+a—-|'x+bxdx
a-h
3 %
-t {E(x+a)§—g(x+b)§}+c
a-h|3 3
2 3 3
=—- (X+a)§—(x+b)§ +C
3fa-b)
2 3 bﬁ
S — 7 - 3 ,
i S(a—b)[[x+a) [+ ):|+c

Indefinite Integrals Ex 19.3 Q9
Leti =[sinl+cos2y oy

I =[sinx x+2 cos? x xdy
=[sinx x\JExE:DSX oty
= ﬂEfSiﬂX ¥ COSNX %Gy

2

= — |2 sinw xCOSx xdx

Ty M

= — | sin2xdx
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,
X

1-rcos

X
Zros? L

I=] e

L s X
2sin? =
2

ke
C052 -

N

=
ES
sin?Z

2

=Jc0t2%xdx

=] [coseczg— l]dx @

2ot xre 9
N

Indefinite Integrals Ex 19.3 Q11 %
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Let] = ll_cﬂ:-dx. Then,

l+cosxy

25in2 ¥
T=— 2 sax

ks
2ot =
2

= -x+c

L
=2taﬁE—X+C

Indefinite Integrals Ex 19.3 Q12

1
Letl = ]7)(. Then,
1-zin—
2

s
1+s5in=
Xx ﬁdx
l-sin= 1+sin—

2 2

1

=]

X
1+sin=
== wgw

e X
1-sin®Z
2

1+sini
= [ ———= xax

X
l:DS2 —
2

.x
1 SN —
= o+ [ —2 g
2 2 X
cas”™ — cas E

X X X
= [sec? Zdx + [ sect tandx
2 2 2

X X
tan— SEC—
= 2 ++ 12 +0C
—a =
2 2

X X
=2tan—+ 2sec—+0C

=2 tan£+seci +C
2 2

Indefinite Integrals Ex 19.3 Q13
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Letl= ]; xa, Then,

1+ cos3w
1 1- cos3x
I=] ® i
l+oos3x  1-cos3x
_ 1—60523)( i
1-cos® 3y
_ [1—_c2053;( i
Sin® 3x

1 COS3x
== == ul
SIiN©3x SNt 3x

= [[CDS ec?3x - Cosecix CDt3X}9'X

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

c

- - +C
3 =in3dy 3 =sindx
1- cos 3y
=" +c

3sin3x

1-cos3dx
3sinay

Indefinite Integrals Ex 19.3 Q14
Consder I=[ [ex+1]}exdx
tet (¥ +1)=t = dr=at
I=]|.ex+1'|‘\exdx
=[it it

3
=L+C
3

I:ex+1]3
A

+

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

2
I=]{ex+ix] wax
e

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

e2x

1
= e ¥ yox+c
2 2

I=£xe +2X—Exe_ +C
2 2

Indefinite Integrals Ex 19.3 Q16
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Let?=[—2FS25 % dv Then,

cotx - tanx

I=] 2cos? 2y e
=—
cosx  sinx

siny  osx

2 ros? 2x
=1 z —
Cos“x —sin®x

Sinx COsX
_ 2cos?2x xsinx cosx

Zx - sin®x

ax

Cos
_cos?2x xsin2x

cos® 2x
= [COS2x x 5iN2x =

[2sin2x cos2xdy

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

[[sin4x +sinO)dx

[[sindx +0) dbx

Pl R~ M= M= R

[sindx

1 rcosdx
® +c

2 4

1
=—§><cc|s4x+c

Indefinite Integrals Ex 19.3 Q17

1
let/=|———— dx. Then,
l~.lx+3—yw+2
7 1 q.l'x+3+1,"x+2dx

= =
S+ +2 A T2

J.'\|IX+3+'\|'IX+2 »
=[— 4

XN+3-x-2

=[[(x+3)%+(x+2)%}dx

- {[x S 2)g}+c

I= %{(;{ RN 2)%}+c

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

Let 2w — 3 =1¢ @
= oy = at 60 ’\()

than2(2x—3]da‘= J[(secz(zr—fi}}—l]dx @
_ % [(see? r)dt ~ frax (&% Q

e X\
=3 ‘[Sbc‘!df—l‘ldx %

1
:Et.anf—erC . ’\O @
A N
A

Indefinite Integrals Ex 19.3 Q19 ’\Q
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1
cos’ x(1-tanx)

T

Cansider1=j

- 1 i

: 1
cns]x[l—ﬂ]
COsSx
¥ 1 ;
) [cnsx—sinx)z
- !
1—zindr

=j;¢f

1+ cns[£+ 2x]
2

1

=j2cusJ %+x

= l {ser? (E-o- r\lo‘r
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Indefinite Integrals Ex 19.4 Q1

%24 Ex +2
N+ 2

Letl=] e

Using long division method, we have

52 4Ex+2
P —— + 3 -
N 4Z2 N+ 2
z
KO+ EBw +2 4
[=|———— =[x +3-——|ax
N+ 2 K4+Z2

= !=]xc"x+3jdx—4]$dx
X +2

2
=?+3x—4lc|g|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

3
N kT Zx w4+
et el

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

N -2

=szdx+2]xc"x+4[dx+8[xi2dx
3 2

=—+2%+ 4x +8logl - 2|+c

x

wlx, w

+x%+4x+Blogh - 2|+c

43
f=?+x2+4x +Blog|x - 2|+c

Indefinite Integrals Ex 19.4 Q3

24N +5
Iw+ 2

Leti=] [=21s

Using long division method, we have

x2+x+5_£+1 E 1

®
3N+ 2 2 9 9 3x+Z

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

1 43
El %3
1
a

|3 +2|+c

xx+£x|ag|3x +2|+c
27

1 43

z
I=%+axx+5xlog|3x+2|+c E 0 ‘\CJ

Indefinite Integrals Ex 19.4 Q4 @
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2% +3

|_etf=j()(_1)2

ax . Then,

Po Zx+2-243

(¢~ 1°

_ 2x—2+5x
(v - 1y°

il

[el's

= 2]—[X ~ 1) wax + 5[

S 20‘)(
(x-1) (x-1)

=3

! 1xdx+5[[x —1)‘2 el

-1
=2IDg|X—1|+5x(X_11) +c

5
x -1

+

= 2loglr - 1]-

I=2logl-1]- +C

=1

Indefinite Integrals Ex 19.4 Q5

z
Lax;,ldx. Then,
[:X +1)

i x2w -1

=l (x+1)2

Xix+1)+2x-1
[x+1)2

. x(x+1) o1

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

Let? =]

-

M

=IX+1 l:x+1)2

=IX+1_1G,X+12(X+1)—3
X

+1 [x+1)2
z 1
L R S S [X+2)dx—3j Lo
X+l X+l (% +1) (% +1)

= [ - | —2 i + 2] gy - 3 {x + 1) Zaix
X +1 Ko+l

=)

=x—IDg|x+1|+2IDglx+1|+X+

+c
1

=x +logle + 1]+ +c

N +1

3
I= | 1
X +logl + |+X+1+c

Indefinite Integrals Ex 19.4 Q6
2y -1
(x-1)

Letl=]| ax. Then,

3=]2X'1+2'2

(x - 12 " 60 ’\C)

=[2X_2+1X @
- 2)°

=[2(X_12)o‘x+1j i i &6 Q
fx 1) [x-1) \@ %.
= gjﬁdx +[x —1)2dx %
=2|Dg|)(—1|—(x—1)_l+c . OQ KQ
e R

N
__11+2IDg|x—1|+c. @ )
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Indefinite Integrals Ex 19.5 Q1

x+1

\Ex +3

Letl =] ax

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

On equating the coefficients of like powers of » on bathy sides,
we get
I=23 3+u=1

= i=land3x%+,u=1

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

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

VZx+ 3
Af2x +3
= (2x + )dx+,u[ ! e
J2x 43 NEw 43

1 -1
= A [2x + 312 + uf [2x + 3) 20

2 1
2 3z 2 3z
=i[ ;;+ )2+F[ x+1)2+c
— w2 2=
2 2
3
5 1
=lxw+(1]x(2x+3)§+c ['.'1=£,y=_—1]
2 3 2 2 2
2 1
=(2X+3)2_[2X+3)2+C
=} 2
1 RN 1
I=gx(2x+3)2—§(2x+3)2 +C

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

F={(x+2)-2p +20x [vx=[x+2)-2]
= i= f{[x +2)% -2 +2)%}o‘x

5 !
= I=Z(x+22-—(x+2)2+cC

(LT
w|

Indefinite Integrals Ex 19.5 Q3

x -1

N+ 4

Let!=| ax. Then,

4
=[x+ 4)%@‘)« - 5[ (x+ 4)__210’)« K% Q

3 1 \
3=§x[x+4)§—10(x+4)§+c @ V
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Indefinite Integrals Ex 19.5 Q4
Let 7 =[x+ 2)+/3x +5dx

Letx +2=2(3x + 5]+ on equating the coefficients of like powers
of » on both sides, we get

34=1and Sl4+u=2

= A= and 5x%+y=2

= A=

W= W)=

and y:%

I=[{4(3x + 5) + p} 3 + 5ax
= 2] [3x + 5] 4f3x + 5 + ufBx +5

3 1
= [ [3x + B)Z clv + uf [3x + 5]

5 2
(3% +5)Z (3x +5)2
=4 x 3 + p1 3 +C
— =3 ==
2 2
1 S o1 3
=§x—x[3x+5)2+§x—[3x+5)2+c
2 2 2
= —x[3¥+8)Z+——x[3r +5)2+C
45 27
3
=Ex[3x+5)§[lx(3x+5)1+—]+c
9 5
3
=EX(BX+5)§|:3(3X+5)+5:| -
Q 15
319 15+5
=Ex(3x+5)§(x+ M )+c
9 15

3
i>c[3)r+5j§[9)r +20)+¢
135

3

2 2
IE x|:9x+20)|:3x+5)2 +C.

I=

Indefinite Integrals Ex 19.5 Q5
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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%+,u=1

and K=

3 1
EXEX(?V( +2)§—£xg(3x+2)5 +c
3 9 3

o

4 2
=—x(3x+22 (3x+2)2+c

\f§X+2|:§ 3X+2 1]+c
ge'—X+2{Eux+4 3i|

-2 I +2 (Ax +1)+0c
27
!=%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 9i+u=5

and 9x§+,u=5

—x[Tx +9)E[Tx +9+8]+c
2 1

= —x|[7 a 7 17
4gx( x +9)Z[Fx + 17+

— [T +1?)a|'5x +0 4+
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Indefinite Integrals Ex 19.5 Q7

M

Letl=] d. Then,
e + 4
4-4
Y ittty
S+ 4

X+ 4 1
b — 4[
N+ 4 o+ 4
-1

=[x+ 4)%0‘;{ - 4] [+ 42y

= ity

2 1
~ [:X +4)E (X +4)§
= 3 -4 I +C
2 2
3
= 1
=—2(X3+4)2 -8(x+4)z+cC

=2(X+4)7‘12|:%[X+4)—4i|+c
=2(X+4)%|:7(X+£;)_12i|+6

=§(x+4j%[x—8]+c

I=§x[x—8)\|‘x+4+c.

Indefinite Integrals Ex 19.5 Q8

Let?=] 2 - xd. Then,
1+ 3%
2-3x-1+1
I = | — e ¥
l 1+ 3w
_I_SX_1+3><C"X
A1+ 3
(3x +1) 1
=|- v +3 ax
J 11'1+3)(>< J1|||1+3X
1+3x 1
=-1 ax + 3 ———v
I\f1+3xx J—\.'1+3)(
1 -1
= -1 (1+3x)2dy +3[(1+ Ax)ZTax
3 1
1+ 3x)2 1+ 3x)2
=—-1ux 5 + 3= 1 +C
— =3 w3
2
3 1
=—-x(1+3xj§+2[1+3xj§ +C
Ira 1
= 2(1+3x)2 —§(1+3x) +1|+c
1
=2[1+3Xj§[_1_?+9i|+c
1
=2|:1+3x)§[8 gx}w:

f=§(8—9xjm+c 60 c,;\\'c}

Indefinite Integrals Ex 19.5 Q9 @
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Let? = [5x+ 3420 - 1 dy
Let Bx +3 = 2{2x - 1)+ u comparing both sides, we get

2i=5 and -A+u=3

-5
and —+u=3
o tH

and y:%

= A=

3
2y + uf (23 - 1)23x

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

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

3

x[2x—1)§ x2(3X+4)

M= R M

+c

3
jix(3X+4)+c
2

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

it
—_
¥
X
1
—

W

1 2
I=§x(3x+4j(2x—1j2 +C
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2 - 2
1-cos(4x+10)

= Si“2 [2I+5)£ﬁ'= J‘ﬂ
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Indefinite Integrals Ex 19.6 Q1

sin” (2x+5) = :

:%I] dx—%joos{dlx-i-lﬂ] dv

:lx_l[sm(flxﬂo)}_c
2 2 4

=lx-‘—sin(4x+10}+c
2 8

Indefinite Integrals Ex 19.6 Q2

We need to evaluate jsin3 [ 2x+1idx

by usngthe formula — sin 38 = —4sin’ 8+ Isind
JeniZx+1)—sin3{ 2x+1)

Lodnt (2r+l)=
4

|‘sir13 (2x+1)dh

3sin|2x+ li—sin3|{ 2x+1)
=J’ : dr
4
IBSinl Qr+1-sind( 2x+1)
= 4

s —Ecum Ir+li+ Lcus3|’2:c+1]+ e
5 24 '

Indefinite Integrals Ex 19.6 Q3

Ewvaluate the integral as follows
] ‘l‘cos“ 2xelx = [ (-::«c:ns1 lx]ﬂdx

-[ [%(cos4x+l))1dx
L & )
=_[[{%(cossx+1))+i+ °°Z4I]dx

=|‘l <::{:'s.8_1c+i+(:{:'543r dx
‘8 8 2

=i5in 8x+§x+lsin4x+c
64 8 8

Indefinite Integrals Ex 19.6 Q4

Let 7 = [ sin? bxax. Then,
o jlmeoszhy .
i} I% ldxf %Icas Dbwcix @60 (’)\\'0
) %x%%w (’g Q
S
” SRS
Indefinite Integrals Ex 19.6 Q5 ‘\\\ Q)(b
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Let ! = [sinzgdx. Then,

Fey
I

|2 sin® ;—(dx

el I oV D R e I o B (L

[({1- cosxiax [-.-m52x=1—25in2x]

[ e - %j cos Xy

1 .
XX—EXSIHX+C

[x - sinx]+c

ey
1
P =

(% -sinx)+c

Indefinite Integrals Ex 19.6 Q6
we have,

[ cos? Zax = i[:2C|:|52£r.1"x
2 2 2

[ 1+ cosxdy
1
Jdx + El oS Xdx

1.
HX + —SINX +C

Pl PRI = = P

[x+sinx)+c

Jeos? 2= [x +sinx)+c.

o
ra| =

Indefinite Integrals Ex 19.6 Q7

Let I = | cos? nxdsx. Then,

| 2eons? medy

h-\..
]

I[1+ cos2nx Hx

sin2nx
| X+T +c

xSN2nN +C

o = e B L B (e RS

1
e
4

I =£+ix5in2nx+c.
2 4h

Indefinite Integrals Ex 19.6 Q8
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Let ! =[sinl-cos2x dx. Then,
F=[sinx x+2sin®x xdx

= [5inx 12 x sinxdy

—-J_ Sine & wdx

=£J2sm oA
£[ 5|n2x}

=Q—£x5|n2x+c
2 4

=ixx 5|n2x+c
N2 242

I=ixx—5m2X+c
2 242
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MILLIONST /R Indefinite Integrals Ex 19.7 Q1

Let = [sin4x cos?dx, Then,

1 .
I= EJE Sin 4 % COS Tady

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

%] sinllxdy — %jsinSxdx

-1
= = o511y + ! cosds +C
2 %3

2=11

=—ixc:0511x+£xo:|53x+c
22 &}

Fey
I

-1
—xl:DSllX+GCDSBX+C.
22 6

Indefinite Integrals Ex 19.7 Q2

Let I = [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:|

_sinFx  sinx
T o2x7 2

+c

1 . 1.
= — ¥SIN7x +—SINx +C
14 z
I =ixsin?x+lx5inx+c.
14 2

Indefinite Integrals Ex 19.7 Q3

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

I'==|2coskw cosny oy

j[cos(m+n)x + Cos (- n)x}jx

sm(m+n)x +l sm(m—n)x

P M= na|

s

+c
m+n 2 m-n

I=

1[sin{m+n)x sin[m—njxi|
= + e
2 m+h m-n

Indefinite Integrals Ex 19.7 Q4

We have,
[sinmx cosny dx, m#n

l]25irmr7;{ coshx ax
? é\) ’\Q

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

cas(mn) cos(m-r %)
[ (m+n) cos )}w &% {0

Ml R~

m+n =N

s o< 2 _ntme] %\’0 G

m+n m-n
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MILLIONSTZR Indefinite Integrals Ex 19.8 Q1
We have,
1 1
ax = ax
L -cos2x N2 sin? x
1
= d
J-\ﬁsinx “
1
= [cosecx dx
N
2 lo tanX +c
= E g E
1 1 X
—_— v = | tan —|
| ——o. I Jgog an2+c

Indefinite Integrals Ex 19.8 Q2
We have,

1 oaw-j——1 o

[
+ COsX X
Jl ,JQ CDSZE

1

= de
2 cns
2
—Ljsec—dx
2
1 T X
= _[msec| =+ |dx
A [2 2]
—ilo tan | 2+ 24
) d 4 4
1 T X
— dx=2logltan| =+ ||+
J\l'l‘l'CDSX ¥2log [4 4]

Indefinite Integrals Ex 19.8 Q3
Let’l = J,I ﬂdx then,
1-cos2y
[ 2
I=| 2@352 de

2aint w

= [ootxdx
= [cotxdy

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

I =loglsinx|+c

Indefinite Integrals Ex 19.8 Q4

l1-cosx
1+cosx

Letl=] ax then,

75 X
2

— <
O

2Cos° —
z

O
= Q;} O
=]tan%dx 6
NN

= -2log cos%+c [ [tanx dx = logcos x| +c]

e OQ &

I =-2log

Indefinite Integrals Ex 19.8 Q5 @\ \/

cos—
2
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SECX
TEeCZ2y
1

I= [—CDISX dx

cos 2y
Cos 25
" dx
Cosx

Letl =] dx, then,

=
Zros? -1
= | ———— v
CoOsx

=[2cosxdy - | 1

(e
x
= 2| cosdy - [ secx dx
= 2sinx - loglsecx + tanx |+¢

I=2sinx -loglsecx + tanx|+c

Indefinite Integrals Ex 19.8 Q6

cos2x _cosx

(cosx+sin 1]3 cos’ x+sin’ x+2sinxeosx  1+sin2x

cos2x

J- cos2x i dx:j cas;Zx .
(cosx+sinx) (1+sin2x)
Let 1+sin2x=¢
=> 2c082x dr =dt
Y
(cosx+sinx) 27t
:%log[.f|+c

1 .
= Elogil +sin2x+C

= %logi(sin.r+ cosx}:‘+ 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—a}+cot(x—b]sin{b—a))a‘x

=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
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Letl= IMG'X then,

sinfx +a)

sin{x—o: + —oc)
IT=|———— '
sinfx +a)
sin(x + —20;]
= —————*dx
sm(x +o:]
sinfx +a)oos 2a - cosfx +a)sinza
sin(x +o:]

sin(x +o:]c05 2 CDS(X +oc} Sin 2e

B sin(x+¢x} Sin{x +a]

= [fcos 2a - cot{x + a) sin2e) ax
= cos2afdy - sin2af cot(x +a)dx

= X COS 2o — sin2a|og|sin{x +a]|+c

I'=xcos2a - sin2alogfsin(x +a)|+c

Indefinite Integrals Ex 19.8 Q9

1+ tanx
1-tanx
i sinx
[-|—L05X gy
sin
Cos X
COSX + Siny
= COS X g
oSy — Siny
Cos X

Let =]

. c05x+sinde _____ ('}

= .
COSX — SinX
Let cosx —siny =1 then,
dfmsx - sinx] =t
= {-sinx - cosx)dy = gt
= ~[sinx + cosx)dx = gt
ot
= ay = -

Sinx + cosx

-at

— — __ inequation ], we get
SinX + Cosx

Putting cosx —sinx =t and dx =

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

-logloosx - sinx|+c
I = -loglcosx - sinx|+c 0 . CJQ

Indefinite Integrals Ex 19.8 Q10 @
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t
ko <

cos X

Let{i= [|————
® Icos(x—a)

dx  then,

cu:ns(x +a—a]
J=]——tdx
Cos(x—a)

=Im5{x—a+a)dx

cos x - 3)

cos (x - a)oos & - sinfx - 3] sina

-

cosfx - 3) u

_ J,DDS{X—&}CDS&G.X_I
cos {x - &)

sin{x - a)sina "

cosfx - &)

= cosafdx - sinaf 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

3

Leti= |
&7 +1

Let e® +1=1¢, then,

d{e3x + 1) =gt

= Se¥ v = o
= dw = d_;
cl=hdd

Putting e® +1=¢ and dx = at

in equation [ij, we get
EESX

S
Ry
Po)

%|Dg|393x +1|+c Q KQ

=%Iog|393x+1|+c @\ V
b

Indefinite Integrals Ex 19.8 Q13 ‘\Q
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SeCx tanwy

Leti= |
Jsecx +5

Let 3secx +5 =t, then,

= df3secx +8)=dt

= Jsecwy tany dx = gt
fris

=

oy = —————
Jsecx tanx
Putting 3secx tanxdy = ¢ and dy =

secx tanx at

I-

at

Jsecx tanx

[t

o+

logle|+c

W ]

log|asecx +5|+c

|

Indefinite Integrals Ex 19.8 Q14

1- oty

Letl= |
1+cotx

dx  then,

Cos X
siny
Cos X

1+ —
siny

Siny - cosxy
sinx

Sinx + cosy
sinw

I=] ax

= ad

; siny - cosxy

t g Jseck tany

= = - G"X————(i}
sinx + cosx
Let sinx +cosx =& then,
dfsiny + cosx) = gf
= fcosx - sinx)dx = gt
= -{sinx - cosx)dx = gt
= dx = - at

sinx - cosx

Putting sinx +cosx = ¢ and dx = -

at

Sinx - cosx

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

= —logfsiny + cosx|+c

Indefinite Integrals Ex 19.8 Q15

in equation {i}, we get

in equation i}, we get,
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SECK COSaCy

Leti= | ——————
= l log {tan )

i then,

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

d
= SEeCx COsecy dy = dt = flogtanx) = 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= Il:ng|{3 +I0gx)|+c

Indefinite Integrals Ex 19.8 Q17
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ay - —---

" +1 .
Let/ =
® Ie" 4+ (I}

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,

I=Ie"+1 at
t e’ +1
ar
_[T
=logft|+c

= Iog}ex +X‘+C

I=logle” +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

I=] !
Howt

dt
=f?
=logf+c

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

Indefinite Integrals Ex 19.8 Q19
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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

= [—a[zsinxCDSX]+b[25inXCDSX]:|dX=c"t
= [-2sin2x +bsin2x |dx = gt
= sinZx (b - &)dx =at
ar
= ax = ——————
fb- a)sinzx
: z .- at . . .
Putting acos“x +bsin“x =¢ and dv = ———— in equation {l},we get,
[6-a)sinzx
sin2x at
I=] ® .
¥ [b-a)sinzx
I
bh-5 ¢
1
= logftf+c
—'oal
-2 Iog|acoszx+bsir12x|+c
bh-a
Indefinite Integrals Ex 19.8 Q20
c 4l o
= 5
= s
l_g 1}
I I I - na 9 W o —
Wl Wik w1 I >”< o -— I T
o o s o w o '@ w8
2 2 .2 |8 @ x LY 28
™ = THw 3> Bla = n W 5| *
+ T = * 4 <, = g x
w 0 = 1] =
ry w ~ & - &
j v} [}
X al1% 2 3 :
¥ % g‘_ !
] = 5_'- :
] m —
w = _—
Bl
| o
3
=
m
pw|
=
w
=
o
3
E
o
[Lu]
m
i

Indefinite Integrals Ex 19.8 Q21
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Let7=[22500% g fi)
Mo+ COS N

Let ¥ +cosx =+  then,
o [x +cosx) = at

= [1—5inx]c|‘x=dt
at

= = ——
1-=inx

Putting x + cosx = ¢+ and dv = in equation {i},we get,

1-

1-sin aqt
I=] ® -
¢ 1-sinx
at
=T
=logl+c

=loglr +cosx|+c

I=loglx +cosx|+c

Indefinite Integrals Ex 19.8 Q22

Leti =] 2 xa‘x then,
+ e
Pe—2 _ax
b
= [T+C]
=
a
= I=] ax ———-—-== i
ex[be'1+c] ”

Let be™ +c =t then,

a ‘be'* + c) =dt

= -he™dx = dt
= dx = -t
he™
__ e*dt
fa}

—a* at

Putting be™ +c = ¢ and dv = in equation fi],we get,

a -a* ot

I= 3

lexxt b
__& gt
T obr

a
=-——loglt+c

o loald

=_§I|:|g|be‘x+c|+c 0 . 0
N
O &

Indefinite Integrals Ex 19.8 Q23 @
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Let!= [exl+ ax  then,
r=j— 1 —ox
e [1+ e—x}
= I= Ie" [lie_x]dx ——————— i)

Let 1+ =¢ then,

o {1+e‘x} =t
= - dy =t
= ax = -at

e—x
v = —dt we”

Putting 1+e™* = ¢ and g = —e*g* in equation i} ,we gst,

I=] w-a* gt
e wt
at
__IT
=-loglt|+c
=—I|:|g|1+e'” +c
=—I|:|g||1+n5-'Jr +C

Indefinite Integrals Ex 19.8 Q24
cot.a .
Let] = IW‘” _______ i)

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

= C_DSX 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

= log|ogsinx |+c .
P &

Indefinite Integrals Ex 19.8 Q25 @
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Let? J=[——

= 2y = dt
at

= ax = s

Putting e -2 = ¢ and ¢ = dg in equation (i}, we get,
2057

22 gt
= Y-
262.:

ey
1
Q.
ot

%
|

log|t|+c

MR |- e

I0g|ezx - 2|+c

=%Iog|92”—2|+c

Indefinite Integrals Ex 19.8 Q26

2cosx—3siny  2cosx-—3sinx
Ocosx+4dsiny 2(3c(}5_‘:+2$inx}

Let 3cosx+2siny ={

(—3sinx+2cosx)dy = df

v= |—

fﬁcosx—3sinr & dt
fcosx+4dsiny 2r

Irl
=§km
=%I0g|r|+(3

=%Ing|2sinx+ Jeosx(+C

Indefinite Integrals Ex 19.8 Q27
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os2x +x+1 .
(i)

Let I= Jz_idx ———————
X452y +2x

z

Let ¥“+sin2x +2x =t  then,

d[x2+sin2x+2x} =gt

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

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

==

-
2{cos2x + x +1)

ait

eesax sy " eaustion {).we get,

Putting x% + sin2x + 2x = ¢ and ax =

f—jC052X+X+1 at
N ¢ XE{CDSEX +x +1)
at
=215
= IDg|t|+c

PRI M R

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

1 .
I =§Iog|x2+sm2x+2x|+c

Indefinite Integrals Ex 19.8 Q29

Let 7|3+ EORSK o L 0)
Z2siny + Ccosx

Let Zsinx +cosy =t then,
d (2 sinx + cosx) = at

= (2005x—5inx]dx=dt

dt
= ax = —"
—siny + ZCosx

ar

— = in equation [j],we gst,
- SNy +Z2Ccosx

Putting Zsinx +cosx =¢ and dy =

; I—Sinx+2m5){ at
= Y 2
t -sinyx + 2005y
ar
-IT
=loglt [+c

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

I=logPsiny +cosx [+c

Indefinite Integrals Ex 19.8 Q30 60 ;\\'CJ
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COs 4w — cos2x
—  dw
Sin 4y — sin2x

f

2s5in3x sinx
—— - - T ax
ZCosax siny
Sin3x

Cos 3x

- -f

- -f

Putting cos3x = ¢, and - 3 sin3xdx = gt

“3lF

%Iog|t|+c

1
5I0g|0053x|+c

Indefinite Integrals Ex 19.8 Q31

let  F=f[— "% gy ()
logfsecx + tanx)
Let logfsecx + tanx)=¢ then,
d[lag[secx + tanx}] =at
= secx dx = dt i[log[Secx + tanx}} = secx
ax
= i = ar
secx

Putting log{secx + tanx) =t and ax = LT equation i}, we gst,
secx

_ secx>< ar
N fa SECK
at

_]’T

=logt |+e

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

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

Indefinite Integrals Ex 19.8 Q32
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Let f=] cCosec X e

x
log tan—
E 2

Let Iogtan%=z‘ then,
d[logtan i:| =gt
2
= cosecx dx =dt

dt
COS 20K

= adx =

: * at : ) .
Putting logtan—=%¢ and @y = ———— in equation [i} ,we get,
d 9 2 o0s 6c X g ” d

COS &c X at

I=] X —
t COSEC K

ar
='[T
=loglt [+c
=log

Iogtanx +c
z

I =lag +c

x
logtan—=
g 2

Indefinite Integrals Ex 19.8 Q33
1

Let I=Jxlogxlog[logx}dx _______ g
Let logflogx)=1t then,
d[lag(logx}] =dt

= ix 1 Qx =t
x  logx

= dy = logx dt

Putting logflogx) = ¢ and gv = x logx gt in equation {i},we get,

r=|

———— wxlogx gt
xlogxt

=logft |+c
= Iogllog{lagx]|+c

I= IDg|IDg{IDgx)|+C

Indefinite Integrals Ex 19.8 Q34 60 &
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2
Lot poqoosectx L {I)
1+ coty
Let 1+cotx=¢ then,
d[1+cotx]=at
= —coseciy oy = dt
ot
= = -—
Cosec

Putting l1+cotx=¢ and dv = — inequation (i}, we get,

osec<y
coseciy a¥
I=] = =
t Cosec X
1
- [Tar
t
= -logft|+c

-logf + cotx|+c

I=—logfl +cotx|+c

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

Let I
10% + » 10

- ——-- i)

Let 10° +x®=¢#  then,
o [10” +x1°} =dt

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

at

= i
10x 7 + 10% log, 10

ait

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

in equation {i],we get,

f_llﬂxg+1ﬂxlogelﬂx at
t 10%% + 10%log, 10
at
= [T
=log|t |+c
= Iog‘lﬂ’r +xlf ‘+c

I= IDg‘le +XID‘+C

Indefinite Integrals Ex 19.8 Q36
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1-sinz .
Let E=[$2de ————— {i)
x +costx

Letx +cosx = ¢ then,

d {x + CDSz)() =gt

= {1-2cosx sinx)ay = at
= frs's =L
1-2cosx siny

at : ) .
“x=tanddy = —————— inequation (i}, we get
1-2cosxsink

Putting & + cos
1-sin2x N at

t 1-2roosxsiny
1- sin2x " at

t 1-sin2x
ar
= IT
=logjt |+c

I-g

-

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

Indefinite Integrals Ex 19.8 Q37

Let 7= [—2FtEnY o ()

x +logsecx

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

= {1+ tanx)cdr = a¢ i{log seoi | = tanx
ax
= e =i
1+ tany
; dt . . .
Putting ~ +logsecx =¢ and dv = ———— in equation (l} e get,
1+ tanx
1+ tanx qt
t 1+tanx
_ gt
t
= loglt [+c
= I =loglx +logsecy |+c

Indefinite Integrals Ex 19.8 Q38
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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 2%+ b2 sin®x =t and ax = ———— in equation (i), we get,
b= sin 2y
I sin 2y % Cf‘.t
3 b sinzx
_1at
bt
1
= b—zlog|t|+c
= ;—zlog‘52+b25in2x|+c
1 IR
= !—b—zlag|a + &% sin X|+C
Indefinite Integrals Ex 19.8 Q39
Let  7=]— %1 g f)

% [x +logx)

Let {x+logx)=¢ then,
o {x +logx) =gt

= [1+1]dx=dt
x

= [X+1}dx=dt

M

= ax = al at
»+1

in equation (i} ,we get,

Putting [x +logx)=¢ and dx = ud
X +1

1
e F
K=t x4+l
at
T
=Iog|r|+c

= log|x +logx|+c @

= I =loglx +logx|+c @
Indefinite Integrals Ex 19.8 Q40 K% Q
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1 )
) [xfl—xz {2+3sin‘1x}dX _______ {I)

Let H

Let 2+3sinly=¢ then,

d'2+35in‘lx] =t

= Ix ! ay =gt
1-x%

dy = “'1‘3”2 ar

Putting 2+3sinlx =t and dx =

in equation [i),we get,

I=] » at
3 1-x2¢

_ 1t

3t

1

=—logt|+c

macld

1 L1

=§I0g|2+35|n x|+c

= f=%|og|2+35in'1x|+c

Indefinite Integrals Ex 19.8 Q41

SECzX

Let I= Imdx ——————— (l}

Let tanx +2 =t then,
d (tanx + 2) = gt

= sectxdy = dt
1
= ax = - at
sectx

Putting tanx +2=1%¢ and dx =

2 in equation {i} ,we get,

2

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

= log|tanx + 2+ ¢

= I =log|tanx +2|+c

y O WO
Indefinite Integrals Ex 19.8 Q42 b ’\\'
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z
Lt 7o EICDS 2w+ SBCT N Am e — o (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

2rcos 2% + sectx « 1

I=] dt

t 2Cos2x + sectx
at
= JT
=loglt|+c

= log|sin2x + tanx - 5+ ¢

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

Indefinite Integrals Ex 19.8 Q43

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

sinfSx - 3x)
" sinbx sin3x
Sin B OS5 3x — COs By sin 3y
=] . - [el's
SinEx sin 3x
_ Siﬂ5XCDS3XG, cos By sindy

"~ sinbx sinax Sin B Sin 3y
=J.D.JS3XG,X_JC.DSEXG,X

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) = gt

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

N VL. 60 ‘\C)

- 1+ cotx
Putting & +logsinx = ¢ and dx = _dt in equation [}, we gst 6
d J N " 1+cotx 4 ! 9 E& Q
1+ coty at 6\' %‘
I=] =
fa 1+ coty

Lt Q @

% O 3

= loglt|+c .\\\ @

= loglx + logsinx|+c @\ V
4

I=logl +logsinx|+c . Q
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Indefinite Integrals Ex 19.8 Q45

Let I

Let of% +1=¢  then,

d +1) = at
= %o‘x:dt
B

= dx=2.4")7df

Putting i + 1=t and dx = 2% &t in equation {i}, we get

I

1
PNrels
et Vi

at

t
=2loglt|+c
=2log|.4')7+1|+c
!=2I0g|\|')7+1|+c

=2

Indefinite Integrals Ex 19.8 Q46

Let/ = [tan2xtan3x tanbxgy --------- (i)
T O,
tan [Sx) = tan [2x + 3x)
tan 2x + tan ax
T 1-tanzx tanax

tan 2y + tan3dx
1 - tanZy tandx
tan by — tan2x tan3x tan by = tanZx + tan3x

= tan Bx =

U

tan Ex - tan2x - tan3dx = tanZx tandx tanby - - - — - (ii}

Using equation (i} and equation (i), we get
I=[[tan 5y - tan2x - tan 3x |ax

1 1 ¢
= EI|:|g|sec5x|— EIl:n;||sec2x|— §Iog||sec2-‘.;(|+-:

I= %|Dg|SECEX|— %Iog|sec:2x|— %Iog|59c3x|+c

Indefinite Integrals Ex 19.8 Q47

Since,
tan (4 -8) = tanA-tans
1+tanAtan &
t & _ tanfx +8) - tanx
anfx +6-x)= L+ tan(x +8)tanx
ta”[X+9]—tanx
= 1+tem[:x+“5')tam{=T
= [1+tan[x+9] tanxay
1
- tanS[[tan{X+‘9}dX— ftande]
1
- tans["':'glmslx+9}|+'09|°°5X|]+c
1
- tan8[|Dg|CDSX|—|Dg|CDS(X+9:]|:|+c
1 | cosx |

tang |CDS(X +.‘5'}|+C

Indefinite Integrals Ex 19.8 Q48
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Consider 1= | S i

(=009

sin 2x

sin 2x

A
=

let cos'x =t — sin2xdy = —dt

;=J'i

=

I=10gsin:x—%+0

Indefinite Integrals Ex 19.8 Q49

ex—l + Xe—l

Jix - ax
e +x
-1
1 &% +ex®
= - [—————dx
e’ ¥ +x®

Lete™ +x% =u

= {ex +exe'1)dx = dut

1

du = =logl|+C

o]

1.1
“elT

=llog}9x + x5+
e

Indefinite Integrals Ex 19.8 Q50

Let? =] %d}(, then,
sind cos”x

sin® x + cos®x
== T "y

sinx cos®x

I

L 2
Sin< cos® x

= — s— N+ — 5
sinx cos®x sinx Cos® x

=[secx tanx dx + | cosecx dx

: <
+C
2

dx

=secx +logftan—=

I'=secx +log

tanﬁ
z

. ;
XIN

Indefinite Integrals Ex 19.8 Q51
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Let ! =J;G‘X, then,
COS 3% — COs X
.- 2
SiN“ & + cosc
I=|———adx
_sin®x +cos?x

-2sin2x siny

— e e
-45in“ x cosx

1 sin® x cosZx
=-= = . +— ax
47| sin“xcosx  sin“x s

- = [[secx + cosecy cotx [d

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

1
1= Z[cosecx -loglsecx + tanx|:| +c
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Indefinite Integrals Ex 19.9 Q1

logx
x

el

Let =]

Let logwx =¢ then,
o {logx) = gt

= io‘x:o‘t
x

= dy = xdt

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

=1t axar
£
By
t?
= +c
2

z
_ {|DE_:2X} e

| 2
I= (Dg;} +c

Indefinite Integrals Ex 19.9 Q2
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[+5)
log|1+ =
Let /= * e (i

xiexy

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

oo 2]

= x—zd;r:a‘t
1+= ¥
1 -1
= X+1x?dx-dt
X
-x
= = -t
X2{X+1]
= ax = gt
x(x+1)
Putting log|l+—=|=+¢ and G“—X——dt‘ine uation i}, we get
g log = X{X+1)_ =] I g
I=|tx-gt
#2
=-4c
2

Let i= Lj ([11::%}] e - - - - == i)

Let Il:ng[1+ i] £ then,
x

ool

= L x_—idx=df
fis &
X
1 -1
= X+1x?dx-dt
X
== %dx= ar
x5 x +1)
ax

E x{x+1]=_df @

Putting Iag[1+;lJ =t and %= -dt inequation fi}, weget @

I=[tx-gt 6
£ \é Q

=_%{Iug[l+%]]2+c Q% KQ

: N\
- Hegfur 2] oo @ Vv
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Indefinite Integrals Ex 19.9 Q3

{1+m'r;}2
Let I=] N ax
Let (1+J;?)=r ther,
d{1+J;?)= ot
= %d;(:df
£

= dx=dtx2\|’)7

Putting {1+.J)7}= t and dx =dt x24fx , weget

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

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

let 148" =t then,

d[1+eX:]=dt
= e*dy = dt
= dx=£
ek’

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

1= frer 2
ex

L
=Jtgr

Indefinite Integrals Ex 19.9 Q5 @
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Let  7=[%cos?x sinxdy - ——— - i}

Let cosx =% then,
dfmsx)=dt

= —sinxdy =dt
ot
sinw

= ax =

: dt ) :
Putting cosx =¢ and dx - in equation [i), we get

I= ]%{t_zsinx P
2
= -[#3siny

-dt
sinx
at

SNy

3 3
=-Zx—+cC
£

5
= —%(CDSX}E +C

3 E
I= —E[:DDSX}3 +c

Indefinite Integrals Ex 19.9 Q6

let  71=]—2 _av-o---- (i)

Let 1+e&* =¢ then,

o‘[1+ex}=df
= e dy =dt
= dx=£
ex

: at : )
Putting L+e* =¢ and dvx = — in equation i}, we get
e

= at
f=lt—2xe—x
ar
Ve

= [+ 2gr

=ty

Indefinite Integrals Ex 19.9 Q7 %
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Let 7=fcot®xcosec®vdx-—---- i)

Let cotx=1¢ then,

o {ootx) = g
= -cosecixdy = dt
= dw = L =
COsSecx
. Iris . . .
Putting cotx = ¢ anddx = - — inequation (i}, we get
COSec<y
I=[t*cosec?y XLE-Z
cosecty
= |t
4
=-—+cC
4
cot®
=- +c
4
4
Fe- cot™ x e
Y
Indefinite Integrals Ex 19.9 Q8
{esin"'x}
L S S BV !
et =] — dx i}
- ¥
Let sinlx =t then,
d {5in'1X:] =dt
= ! dx = dt
1-x?

= dy = of1- x2 gt

Putting sin'x =¢ and d¥ = ¥1- x%d¢ in equation [}, we get

&Y
=] xy1- x2dt
1-x?

= [eZat
2
=—_—+cC
2
in=1
e?sm x
= +C

-+
: O
Indefinite Integrals Ex 19.9 Q9 60 c’)\o\
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1 i )
Let 7= |20 g . (i)
X — COS N
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+

1=

1
=2x -cosx)Z+c

I= 2\;';{— Cosx +0C

Indefinite Integrals Ex 19.9 Q10

Let H

Let sinlwx =t then,
ad (sin'lx} =dt

= ! ax =dt
1-x2

1 1

Putting sin x = ¢ and

= @ =gt in equation (i}, we gst
1-x

Indefinite Integrals Ex 19.9 Q11 @
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ootx (I}

ay —=-==-=
Jsiny

Let 7=

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

= cosx dy =gt

ot

Jsiny

_ J. cos X e

sinx Jsiny

MNow, [= g

Cos X
= = ¥

{sinx)z

= - =X g (i)

{sinx)z

Putting sinx =¢ and cosxdy = @¢ in equation (i}, we get

Indefinite Integrals Ex 19.9 Q12
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tanx
Let I= ax
J Joos s
sinw
I=——— _ dx
J COS X -JCO05 X
- 5|nx3 o
foosx)2
- I sinx o [')
foosx )z
Let cosx = ¢ then,
o {oosx) = ot
= —sinx dy =gt
= sinx dy = -t

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

~dt
=1
£

3
- -t Zqr

L
= —{—2(‘ 2:|+-:

STYC
re

Indefinite Integrals Ex 19.9 Q13
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2

cos” x
Nsinx
2
COS“ N COS X

= ———ax
sinx

ax

Let  I=]

1-sin®x)cosx
|l

Nsinx

ax

{1 - sinzx)
F N L
SJsiny

Let Siny = ¢ then,
d {sinx} =gt

= cosx cw = at

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

L = 3
= !=2(sinx}2—§(sin;{)2 +c

2 =
I=2Jsinx —E(SinX)Z +C

Indefinite Integrals Ex 19.9 Q14
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Let 7= X gy
JCosx
Sin x sinx
I=|——dx
Joos
(1—0052)«)
= I=|t——Tsinxdy - ————- i}
JO0S X
Let cosxy = ¢ then,
o fmosx) =gt
= —sinxdy =dt
= Siny dy = -t

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

i =§C052X -2c0s2x +o

5
I= %cm?x—zdmsx +

Indefinite Integrals Ex 19.9 Q15

let J=j—— 1 gy~ (i
1||tan'1 » (1 + xz)

Let tan~lx = ¢ then,

ad {tan'lx} =gt

1

= Sy = ot

1+x
Putting tan'x =¢ and ! sdx =dt in equation (i}, we get

1+

= 2«Jtan'1 X o+C

I= 2«‘|'tan"1x +C

Indefinite Integrals Ex 19.9 Q16
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Htan x !

Let!=
Jsinxcos;r

J- Wlanx xcosx
= oo

SN X COS XX COS X

_foytanx

tan x cos” x

_ J-sc:ac:I xdv
Atanx

let tanx =1 => sec’ xdyx=dr
ot
==
I
=i +C
=2jtanx +C

Indefinite Integrals Ex 19.9 Q17

Let i= j}{i(lug;{]2 - ——— - (i)

Let logx =t then,
d (logx) =g

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

I=[t%t
tS

=—+cC
E

2

1 3
I= E(Iogx} +c

Indefinite Integrals Ex 19.9 Q18

Let  I=[simxcosxdy-—-—-- fi}
Let siny =t then,

d(sinx) =gt
= cosx = dt

Putting sinx = ¢ and cosxdx =dt in equation (i}, we get

I= %sinﬁx +C %
Indefinite Integrals Ex 19.9 Q19 .\’\\0 @fb
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3
Let F=[tanZxsecixdy----- i)
Let tany =& then,
o (tanx:] =dt
= sec?x dx = ot

Putting tanx = ¢ and sec?xdy = dt in equation {i}, we get

2
I=[t2at

on

~+
]

+

L]

5
[tanx)Z +c

LI GIES

5
2 =
I= Etanzx +0c

Indefinite Integrals Ex 19.9 Q20
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3

Let 7=]—2= SN - == - i)
[xz + 1}
Let 1+x%=t¢ then,
a [1+ xz) =dat
= 2xdw = dt
= xNdw = ﬂ
2

Putting 1+x% = ¢ and x dx = % in equation i}, we get

—2[1+x2}+1
) 4{1 +x2)2
—2oox? 4l .

2
4{1+x2}
—ox? o1

i 4{1+x2}2+c

2
_ [1+2x } e

4{;{2 + 1)2

. -[1+2><2]+

I=
4‘X2+1)2

[y

Indefinite Integrals Ex 19.9 Q21
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[ |
(2x + Lidy = qt

PDFelement

I[4x+ 2)m dx

= jzﬁd:
=2 IJFa’:

i | e

i

2

=4 rxsl %+C
3

Indefinite Integrals Ex 19.9 Q22

4 3 .
Let =] il - ——— - i)
-\.l'2x3 +3x+1
Let o e 3 l=t then,
d(2x3+3x +1) =gt
=

fdn +3)dx =t

Putting 2¢%+3x +1=¢ and (4x+3)dr = d¢ in equation [}, we get

s et

N
t
=[r2gt
1
=22+

=2Jt:+c

I=2dExd+ax +1l+c

Indefinite Integrals Ex 19.9 Q23
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1

1445

Let =]

Let ¥ =t% then,

ax = d(t?)
= aw = 2tdt
Putting »x = #* and dvx = 2¢d¢ in equation i), wegst

2t
R
1+wft_2
L
1+#

=2det
1+¢

I

1+¢-1
=2]+—dt
1+¢

1+¢ 1
S = e
21{1“* 1+r}

- ofdt-2] L gt
1+%

=2t -2log{l+t]+c

=2«J§—2I0g{1+qf;)+c

I= 214{_—2log[1+«f;}+c

Indefinite Integrals Ex 19.9 Q24

Let I=Je‘:°éxsin2xdx————[i)

Let cosiy =t then,

el {CDSZ x:] =dat

= —2cosx siny dy =dt
= —sinEx dy =gt
= sin2x dy = —dt

2

Putting cos®x =¢ and sin2xdx = -d¢ in equation i},

wia get

P =& (-at)
=& +c

_ _ecos’x T

[=_e‘:°s,1' +c

Indefinite Integrals Ex 19.9 Q25 60 ,’\\F)
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Let 7o) TYEUEN g {i)

) [ + sim{)3

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%

= [+

=————+cC
2[x +sinx)

Pe -1

-—————+c
2x +sinx)

Indefinite Integrals Ex 19.9 Q26

COsXY-Siny COS X —Sinx

1+sin2x {::inZ X +c0s’ x] +2sinxcosx

{sin31+cosz.\'=E; sin2x=251nxcosx]
COsSX—sinx
(sinx+cos .1')3
Let sinx+cosx=1
- (cosx—sinx)dxy = dr
Icosxﬂsinx "j‘ COSX = SINX
l+sin2x -

{sin:rrﬂ:l:nsx)2
dt
I
=j'r‘2a’r
=—t"+C
=—1+C
I
= e

SIN X+ COS X

Indefinite Integrals Ex 19.9 Q27
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e 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

= —%[—11"1} +C

A —
2ht
1
EAEO -k S
2b{a+bcos 2x)

1
I= 2b(a+b0052x}+c

Indefinite Integrals Ex 19.9 Q28

z
FaE SO g aen i)
X
Let logx = ¢ then,
dflagx) =gt

= idx:o‘t
X
= = ar
'y
z
Mow, [= Jloidx
_jRloex
X
= 208X g i)
X

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

I=2[tat

222
=—+c
2

=t +c @

I={log x}2 +c @
Indefinite Integrals Ex 19.9 Q29 K Q
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Let 7= v fi)
{1+ cosx)
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

-]

+C

+|

_ 1
1+cosx

1

Il=——+cC
1+cosx

Indefinite Integrals Ex 19.9 Q30
Let log sinx = ¢

= ccosx dy=drf

sin x

Coeotx dy = dt
= fcot.r logsinx dr = Irdr
=Lic
2
i . 2
=—(logsinx) +C
2
Indefinite Integrals Ex 19.9 Q31

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

Let  log{secx +tanx)=¢ then,

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

Putting log{secx + tanx) =t and secxdy =dt in equation (i}, we get

I=[tar @

+c

[Iog{secx+tanx)]2+c @

-
%

C
%

M| = ra

@ Q
I= %[Iog(secx +tanx]]2+c \@
Indefinite Integrals Ex 19.9 Q32 Q KQ
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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
dx

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

Indefinite Integrals Ex 19.9 Q33

Let I= _[XS cosx¥av - - - — [:|:]

Let x% = ¢ then,

dx{x4)=dz‘
= dx S =it
= e S5
4
: 4 3 ar : .
Puttingx*=¢ and X dx=T in equation i}, we get
1'=jcu:|st‘E
4
1 .
=—sint+c

I..
I=—siny +0C

Indefinite Integrals Ex 19.9 Q34

Let I= ];(3 sinx¥dy - — - - = (|:]

Let xt=t then,

d[x“) -t

= dx Fdx =gt
2 _dt

= X
: <

Putting x* = ¢ and X3y = in equation (i}, we get

r=[sine %t 6
4 &£

[ sintat %
Y ‘ Q é\
- ‘\\\O o0

N\
!=—£c05x4+c @ \V
4

EN
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P T
Let = EEN X e i
— (i)
Let sintx%=¢ then,

d {sir‘u'1 xz} =gt

= 25 % ! dw =gt
1-x?
= al dx=£
1-x* 2
Putting sin'x?=¢ and — 4dx=§ in equation {i},
1-x
we get
at
= [t?
1
=—x—+C
2 2
1 z
=—{Slﬂ_1X2) +c
I= 'sm 1x2] +c

Indefinite Integrals Ex 19.9 Q36

Let I= [XS Siﬂ[X4+1}G"X ————— (|}
Let xtei=vt then,
a {X4 + 1} =t
= sty =ar
= w3y = E

) ar ! ]
Putting x* +1=1¢ andxdx = in equation fi}), we get
I= ISthE
4

=—£c05t+c
4

= —%cas{x4+1}+c

E=—%ms{x4+1)+c

*
Indefinite Integrals Ex 19.9 Q37 60 \O
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(x + l)ex !
Let = | — gy — - — — — i

cos? {Xe”} 0
Let xe® = F then,

a {Xex} =gt

= (e" +xex)dx =gt
= [x +1)e*dx = at

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

at

cos? ¢

= sec? ot
=tant+c

I=

= tan[xex}+c

I= tan[xe‘f)+c

Indefinite Integrals Ex 19.9 Q38

Let I= [Xzex! CDS{eX!)G‘X ————— {|}
Let et ot then,
d (e”’) -t
= axe® gy =t
3
= x%  dy = %

Putting o =t and x%* dv = % in equation (i}, we get

ar
I=[oost—
3

t
Z+c
3

n
k|
sin (e” )

= +c
3

]

Indefinite Integrals Ex 19.9 Q39
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Let I=]2x sect {X2+3)tan{x2+3)dx ————— {|)

Let Secixz + 3} =t then,

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

Putting sec[xz +3) =t and 2x sec{xz + 3) tan{x2 +3}dx =dt in eguation {i),

wie get

I= %[sec [x2 + 3)]3 +c

Indefinite Integrals Ex 19.9 Q40

M =[I_+I](x+l()gx)2 =[I +£J(x+logx)2

X

Let (x+logx)=1
1

= [1+—]dx= dr
X

1 2 5
1+— 1 dx = |17di
= j‘[ +I][x+ ogx) dx J‘r t

3
L
3

=%[x+ll;)g.v¢:]3 +C

Indefinite Integrals Ex 19.9 Q41
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Let 7= |tanxsec?xfl-tan®xdv- - —-- i}

Let 1-tanx =+ then,

el (1— tan® x} =dt

= —2 tanx sec’ x dx =it

-t
= tanx sec? xdy = —

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

we get

Indefinite Integrals Ex 19.9 Q42

sin {1 + [Iogx]z)
Let I=flogwy ——— “d

Let 1+[:ID|.])<}2 = t then,

d (1+ (Iogx}z) =at

= 2logx Lo =at
X
- Iogxdx - ﬂ
X z
) 2 loga qar ) )
Putting 1+ flogx)* = ¢ and - i == in equation i},
we get
I= [5intxf
2
- LYisinear
2

E=—lcost+c
2

- - Zoos[1+fogx)] e .
S &

f=—%CDS|:1+[:|DgX}2:|+C K@ Q
Indefinite Integrals Ex 19.9 Q43 6\'@ %‘
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Let I= j—cosz[—]dx ————— fi)

Let — =t then,
Hy

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

we get

I=|cos?t (-at)

=—[CDSzfdf
z
=_J.CDS 2t+1a,t
Z
=_i]c052tdt—ijdt‘
2 2
1 sinzt 1
=——x -=t+C
z z z
1
f=—-—sgn2t-—t+c
2
1 1 1 1
=-_s5iNEx - Z"x—_+cC
¥o2 N

Indefinite Integrals Ex 19.9 Q44

Let [ =[sec*xtanxdx--- -{i)
Let tanx = ¢ then,
o [tanx) = gt
= sec? xdy = dt
= qx = dz
sec” x
. dt . . )
Putting tanx =t and oy = ——— in equation {i},
sec” x
we get
7= [sect x tanx =
sect x

= [sectx tot

=[{1+tan2x:]tdt 0 . O
= [{1+ fz)tdt ﬁ\\'

- [{2t+t43:]dt 666 O

Tt % \(& Q

tan®x  tan*x

+ +c
2 4 %

{= %tan2x+%tan4x+c ‘g\\o @@
Indefinite Integrals Ex 19.9 Q45 @ \\/
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E'J; cos (E‘J;)

Let =] N i ————— (i)
Let e‘"')T =t then,

g (e*";) - gt

F L g
= =] 2\"; e

al dv = 2dt
- =

g

W
Putting ™ = ¢ and Z_dv = 2d¢ in equation i,
oy

we get
I=[cost=x2gt

=2[costdt
=Zsint+c

=2sin (e‘";) +c

I= 2sin(e“r;) +C
Indefinite Integrals Ex 19.9 Q46

st x

Let F=]= - - - i)
sinx
Let Sins = ¢ then,
d{sinx} = dt
= COSX d¥ =qF
= dx = at
Cos X

. . ar . . .
Putting sinx =¢ and dx = —— in equation (i,
cas X

we get
5
. lms o " at
t Cosx
4
cos” X
= at

- [1— Sinzx:]2 o
)

*
1+ ¢4 - 22

R, 2
=]%dr+jt—:dt—2[t—:dt 60 ;\\'CJ
=|gg|t|+§—22i+c @ ()

- %
=IDg|Sinx|+¥—Sin2X+c K Q

I=%5in4x—5in2x +loglsing|+c N OQ @KQ
Indefinite Integrals Ex 19.9 Q47 ‘\\\ @
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Let x =t

1
=——-qdx = dt
24
==+il:1>t = 2dt
3

"

Therefore,
sin 4% ax
W
=2fsin Tt
—2cost + C
—2tosyH +C

Indefinite Integrals Ex 19.9 Q48

{X + ljex )

Let =[2 1 gw----- i

sinz[xex:] ”

Let xe® = F then,
d {Xe”} =dt

= ‘Xex + ex}dx =gt

= (x +1)exdx =t

Putting xe” = + and [ +1)e*dr = d¢ in equation [},
we get

dt
sin®¢
= [cosec?tdt

=-mtf+c

=- mtixex] +c

I=—cot{xex)+c

Indefinite Integrals Ex 19.9 Q49
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B 2
Let  pojgeeie |20 {i}
x4+

Let x+tanty =t then,

a {X + tan'lx} =dt

= [1+ 1 2]0‘)(:0"1‘
1+

2
= L;l ax = dt
1+ x
{X2+2:]

{x2+1} dx = adt

2
F‘uttingx+tan'1x =% and [X2+2

dx = dt in eguation i,
X +1] l:| ”

we get

[ +tantx

logs

Indefinite Integrals Ex 19.9 Q50

Let msinlx =+ then,
a {m sin'lx} =gt

= e ! dx =dt

\.'1—;{2

Putting msin"x =t and & _ 9, equation i},
1-x2 m
we get
I Jetﬂ
m
S latac
T <
=i mosin e
m

- ~ 6 Q
Indefinite Integrals Ex 19.9 Q51 \@K %_
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Let /x =¢

= Lcix':c:r’.'

2x

COSM{;
= [

dy =2 |costdr

=2sinf+C
=2sin'x +C

Indefinite Integrals Ex 19.9 Q52

sin(tan'lx} o
—_— Ty

e {I)

Let I=
14+ %

Let tanlx = ¢ then,
d {tan'lx} =gt

1
1+ x

2dx=dt

ax . . '
=dt in equation [i],
14 x2 ”

Putting tan™'x =¢ and
we get
I=[sintdt

= -cost+o

= — o= {tan‘l X} +C

I =-cos {tan'1 X} +0C

Indefinite Integrals Ex 19.9 Q53

Lot - ginlloer g il
x
Let logx = ¢ then,
d {Iogx} =dt
= idx =gt
X

Putting logx = ¢ and Lax=at in equation (i),
X

we get

I=[sintdt
= -mosi+o

=-wmsflogx) +c @
I=-coosflogx)+c 0 \O
O &

Indefinite Integrals Ex 19.9 Q54 K@ Q«@
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Lettan~ix =t
Differentiating the above function with respect to, w, we have,

1
5 dx=dt
1+x
emtan_lx
< L e
1+x
=;.f emtan_lx B g™t
1+ x? m

Resubstituting the value of t in the above solution, we have,

-1 -1
f emtan X emtan X
= =

1+ x2 m

+C

Indefinite Integrals Ex 19.9 Q55

Let I

X
= ax
l\fx2+az+\fx2—a2

- X xn.l'x2+az—n|'x2—a2 i
\fx2+az+~.}fx2—az Jx2+az—«fx2—az
x(u'x2+az—~..|'x2—az)

= ax

X2+6‘2—X2+&2

= ];—2 A g% - fn? —az)dx
E!

f=%IX(\IIX2+&2—\IIX2—62)G'X —————— i)
E

I

Let x2 =t then,

d{x2]= ot

= 2x v =gt
= X =£
2

Putting x% =+t andxdy = % in equation (i},

we get
_ #E[Haz}% 2 aﬂm
- riz[ggxaaz)g _g(xz_az}§]+c
;

1 2 2
= 6_2[{;{2 + 32)2 - (xz - 32}2:| +c
a

Indefinite Integrals Ex 19.9 Q56 @
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tanlx®
Let I=|x v - - —- (i)
1+x
Let tantxZ =t then,

el (tan‘l xz) =dt

1=2x%
1+[x2}

1wx G"X=£
4 2

2dx=dt

1+x

X at . ) )
Tax = — i equation {i},

Putting tanx®=¢ and
1+x

wi get

I= %(tan'lxz)z +c

Indefinite Integrals Ex 19.9 Q57

NIRRT
[sm x} .
Let = [i—_t-dw--- i)
1-x*
Let sinly =¢ then,
d{sin'lx:] =dt
1
= iy =it
N1- 52
Putting sinlx =¢ and 1 G =t in equation (i},
132
we get
I=[t%t
1L4
=T+C

g=%{gm—1x;“+c .
P X

Indefinite Integrals Ex 19.9 Q58 @
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Lot f=[5m(2+x3lagx:]dx____{i)

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

= Eidx =gt
x

v dt
= - =

x 3
Putting 2 +3logx = ¢ and ﬁ:% in equation i},

x

we get

I= ]sir‘ui‘E

3

[:—CDS f} +cC

w| =

=—%c05{2+3logx}+c

I=—%cos{2+3|agx)+c

Indefinite Integrals Ex 19.9 Q59

Let 1= lxe"zdx————{i)

Let xZ =t then,

o [x?) = at
= 2x v =gt
at
= XX = —
2
; 2 ai . . )
Putting x% = ¢ and de=? n equation (i},
we get
i ]etE
2
letye
2
1 .2
==& +c
z
1 .2
I==e* +c
2

Indefinite Integrals Ex 19.9 Q60
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e2x
Let I= v ----1i
1= (3
Let 1+e” =+ then,
G‘{1+ex} =gt
= e* dy =dt
= dx = E
eX
; x at . . .
Putting 1+e" = ¢ and dv = — in equation (i},
&
we get
2
I= ]e :»:E
t =
EX
= [—dt
J t
=]udf
t
(-2
t ot
=t-loglt+c

= {1+ex)—log|1+ex

+c

I=1+¢6" —Iog‘1+ex‘+c

Indefinite Integrals Ex 19.9 Q61

Let f=]592?_“r;dx----[i)
X

Let ¢ =t then,

o i) =ar
= de =dt

2
= dw = 2.\,7;(_0‘1‘
= dx = 2t [ Jx = rJ
Putting +x = ¢ and dx = 2tdt in equation i},
we get

2

7= [%fxztdr

=2 sec?idt

=2tant+c

=2tanJ)7+c

*
\} @)
I=21tan+x +C 6 \\
O
Indefinite Integrals Ex 19.9 Q62 K@ Q
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tan’ 2xsec 2x = tan” 2x tan 2x sec 2y

= (secz 2x— I){anlrsaclr

=gec’ 2x-tan 2xsec 2x — tan 2x sec 2x

j.tarf‘ 2xsec2y dv = jsccz 2x tan 2xsec2x dy — Itan 2xsec2x dx

= Jsbc,g 2xtan 2xsec2x o —

Let sec2x =1
Co2sec2xtan 2x dv = df

j-tan3 2xsec2y dx = 1 jczd.f _see2x o

2 2

Indefinite Integrals Ex 19.9 Q63
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Let I= ]X—+ WL L i}
N+ 2
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

o1+t
= 7{ ) tar [ x+1=f2]
[£2-1)+2
2
=zj#fdf
“+1
Pt o
=PI Tt g
J 241
2 2
] A S S S
i1 ol 2+l

ros 3 2 ¢ .
=z2|[ A+t - [ —t | - —— i)

2 +1 2+l

and I3 =[—o—

Mow, 0 =]

2?1 2
I—?—Elog(t +1:]+cl————(|||]

32

241

241-1

241

241 1
gt =

#2 41 l1*1‘+1

=[at-] at

at

Since, 7o =]

=] *

=] a*

1
]

= I2=f—tan'l{t2)+cz————(iv}
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=%|Dg{l+f‘2)+|§3 —————— (u}

Using equations {ii}, (i), [iv) and (v}, we get
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I=2 tLz—lla 241 t-tan™ [#2 ~liogfies2
=it g{ + :]+-:1+ an ( )+-:2 EDg{+ )+-23

i 2[§+ t-tan {2 log(1+ 2] 4oy 4o +Ca}

= 2[1;_2+ - tant (tz)—log [1+ tz) + C4J

= t?+et-2tan [¢7) - 2log(L +¢7) +2c,

=[x +1)+2 X+1—2taﬂ_1{nll)( +1)—2|Dg{1+){+1)+264

=[x +1) +24x +1—2tan'1{1l'x +1)— Zlogfx +2)+c

F=f{x+1)+2Jx+1-2tan’! ['\|'X+1}—2|DQ(X+2]+C

Indefinite Integrals Ex 19.9 Q64

Putting oy +co+ 5 =C
1 ezt =0y

[Putting 2c, =c]

Let  I=[5% 5% c¥ah-———- (i
Let 555. = tthen,
d [55"] — gt
= 5755 (logs) iy =at
= £ e o gy - at =
flogs)
Putting s _ ¢ and 5T cT 5 gy - - in equation (i}, we get
flags)
at
I=
{I0g5}3
1
=—— |t
{IDgS}3
- ' e
{IDgS}3
§!
I= 5—3+C
{logs)

Indefinite Integrals Ex 19.9 Q65
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Llet J=|—=—=dv----- ]

Let x% =t then,

d{x2)=dt
= 2x v =gt
= dx=£

Putting x% =+ and dx = at in equatian (i},
2

we get

P I PRI P

I= %sec'l [xz) +c
Indefinite Integrals Ex 19.9 Q66
Let 7= [ye’ -ldx----- fi}

Let & -1=¢? then,

= e dx = 2tat
2t

= dx = —dit
2

= i = ft ot [ g* -1=1t7]
t“+1

Putting & - 1=¢* and dx = ZQtdt in equation i},

= +1

wia get

2t at
I=[«ft_2>< .
+1
Zxr dt
“4+1

=2]t;jldf 0 C)®

=2]r2:$dt ;\\'
tz:ll 1 @b C)

l[m—tz—ﬂ}dt

_2jdt-2] 21+ at

—2t-2 tan: (t}1+ c %’\(b %-

s S

J=245" —1-2tantye” -1 +c @ V

Indefinite Integrals Ex 19.9 Q67 .\Q
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1

I= lel's
(x+1}(x2+2x+2}

y L o
(X+1)([:X+l} +1)

Let » +1=tanu

= dx = sec®u qu
2
P=—=B0Y gy
tanu{tanzu +1:]
Cosu
=[——adu
sinu

=loglsinu|+ C

tanu |+

=log c

SECQU |

¥+l |+C

=lo
? »Jx2+2x +2|

Indefinite Integrals Ex 19.9 Q68

5
et  I= |- --i)
AL+ x®
Let 1+x% =2 then,

d{1+x3} =d[t2)

= Sxlde =t
ot

= ax = —22t
ax

. 2t . . )
Putting 1+x%=¢% and dx = —dt ineqguation (i},
3

we get

WA WM W]

—
—

=y

8]

1

—
-

pal

+

f=%{1+x3)g—gm+c 0 »\O
O &

Indefinite Integrals Ex 19.9 Q69 @
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Let 7= Jax3f5-xTdw-—--{i)

Let E-x%=#° 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 3
3 5
=%x{5—x2}§+%x{5—x2}§+c

3 o
I= ﬁx{E—xz)E +ix{5—x2)5+c
3 3
Indefinite Integrals Ex 19.9 Q70

1

Let I= ax - - —=fi
N 0
Let % =t then,
d(&)mﬁ
= de=dr
R

= o‘x=2\|’;dt

Putting % = ¢ and 24 G = v in equation i},

we get
=t
o[ —rxar W
t+t = x=tZ
2t
= |——at
Jr{1+t]

TR

=2[ {1+t} at 0 ’\C)
=2logfl+t|+c c)\
=2log‘1+ﬁ‘+c @

f=2||:|g|1+«.|";7|+c %
Indefinite Integrals Ex 19.9 Q71 . OQ (b
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3

(1)
(= +1)

Multiplving and dividing by x™* we obtain

-3
- F A
P X I:x +I}d

Let Lﬂzf = —isabr—-a'af:&%dﬁcz—ﬂ
x X x 4

Indefinite Integrals Ex 19.9 Q72
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-]
Let 7= Zax ()
cos X

Let cosy =t then,
d[cosx] = dt

= —sinx dx =gt

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

we get
sin® i ar
»

I= -——
J e sinx

sin® x

at
£

-

. _[ (1— CDSzX)z
f4

- z 2
:-IKITL“J&

at

4 2
=_J.1+t421L gt
t

I=-rcosw - +———+0C

COSX  Jcoss i
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Ex 19.10
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Indefinite Integrals Ex 19.10 Q1
Let?= [X21|JX + 2l

Substituting » +2 = ¢ and dv = gt we get,
I=[(t-2)frar
= ]{t2+4— 4t)£dt

:z L
-4y 4t2]dr

(% +2)

[}
—_
~+
3l tn

1}
~+
ral -
|
] o
~t
kal
+
| m
~t
Ral L
+
[n]

5 3
(x+2)§+§(x+2)§ +c

kAl =1

=1 a 2
¥+2)12+=Ix+2)2+0C
per2zed ey

—
]

x+2)2 -

.
t|m ]

Indefinite Integrals Ex 19.10 Q2

2
Let7=[—2 g
il

Substituting x - 1 =t and dx = dt we get,

2
I=I(f+1) "

St

t2rl4ze
Y A S

Wt

3 gt e
=J[t2+t2 +2t2}it

S 1

3
= - 4 -
t2+2t2+§f2

il

+C
2 . =
_ 62 +30¢2 +20¢2

+C
15

1
I [3t2+15+10t]+-:

15
=12—5Jx—1{3[x—1)2+15+1D(x—1))+x
=12_5-4'x-1(3[x2+1-2x}+15+10x-10]+c
=12_5Jx—1[3x2+3—6x+15+1Dx—1n)+c
=12_5Jx—1[3x2+4x+8}+c

I=12—5{3x2+4x+8 :]n.r'x—1+c

Indefinite Integrals Ex 19.10 Q3
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X2

Leti = ?dx
J I+ 4

N dt
Substituting 3x + 4 = ¢ and dx = < e get,

Jr 3

{%T Lat [ - 4}

E 1 1
][tz -B#2 + 1682168 2 ]dt

E}
5 3
-2 3;{+4§—E W+HE+—=[(Iw+4HZ+c
135 81
5 3 1

i= i[3){+4)§—E|:3x+4)5 +E[3X+4)E +c
135 g1 27

Indefinite Integrals Ex 19.10 Q4

e

2x
Let’ =] -

(- 1)
Substituting » -1 =t and ax = dt, we get
B ]2(t+1)

2

=121‘+2—1 "

i

qt

=2loglt]-"' +c

= 2logle - 1|- ]_'

+c
x =1

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

I i
[x-1)

+C

x=1

Indefinite Integrals Ex 19.10 Q5

Let 7 = [[ex® + 3] + 2ax
Substitutingx + 2 = ¢ and dx = af, we get

- i[2(t-2)"+ 3]eat
= [[2[t? + 4 - at) + 3] Ear @
= [[2t% + 8 - Bt +3] ot 60 C’;\'\O

[}
g ]

~+
Fal -1

+
na
w3

+
Fal G

|
—
[my}

o+
ralcn

+

s}

5 3 N
Indefinite Integrals Ex 19.10 Q6 g : \ﬂ/
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2
Letf=]ixgldx
(7 +1]

Substituting x +1 = ¢ and gy = g¢, we get
(- 17 +3(r-1)+1
I_2
t241-2t+3r-3+1
= 2 at
t
2 —_
=Jt :i 1.

I S
N
=j[1+%—r'2Jdt

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

P=] dt

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

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

Indefinite Integrals Ex 19.10 Q7

W2
Let?= ax
lx,"l—;{
Substituting 1 - x =t and dv = -dt, we get
2
1-¢
I=I( J_) =it
T
z
__11+:r—2txdt
t

1 5
a0t 4+ AH2 - 20
=-|—  —— |+cC
15

1

-%[15 +3t2 - 1Dr]+c

—%M[15+3(1—x)2—10(1—x)]+c

—1"2—5\,"1—)«{15+3{1+x2—2x}—10+10x]+c

—12—5“’1—}({5+3+3x2—5x+1ﬂx}+c
=—f—5¢1—x{3x2+4x+8)+c

- P fax?yax s8I x +c
15

—

I Ve SIVNPS) IN s
15 @

Indefinite Integrals Ex 19.10 Q8
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Leti= Jx(l—szsdx

Substituting 1 -x =¢ and dv = -J¥, we get
I=-[(1-¢) %%,

_ _[{tza _ 1cht}df
p24 420
(5

24 ZE
£35S p24
T 25 24
25 24
=(1—x) _(l—xj e
25 24

25 24
f=[1—xj _(1—)() .
= 29

(1-x)"[24(1-x) -25]+c

1]
|~
]

[my}
= o
o}

(1-x)%*[24-24x - 25]+c

n

[n ]

= o
[}

(1 —szq[—l -24x +c

my]
= o
O

i1 —x)24 x-[1+24x]+c

my]
o
O

=—HID[1—X)24I:1+24X) +C
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Ex 19.11

Let 7 = [tan®x sec? xdx — i)
Let tanx = £ Then

mm Wondershare
PDFelement

Remove Watermark g

MILLIONST /R Indefinite Integrals Ex 19.11 Q1

d [tanx) = ot
= sec? xdx = at
= ax = dz

sec’ x

Puting tanx = ¢ and ax = in equation (i}, we get

sect x
dt
I=]t%sec?® x x -
=Teal's

= [#%r

Indefinite Integrals Ex 19.11 Q2

Letl = jtanx59c4xdx. 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
1=|[t+t%)ar
S
=_+_—+4cC
2 4
tanZx  tan?
= +
2

+C

I=lxtan2X+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 = qt, we get

3=]{t5+t7)dt @
L &

S N el S I
f=%xtan6x+%xtan8x+c. K@ Q

Indefinite Integrals Ex 19.11 Q4 Q Q
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Let 7 = [sec®x tanxdy, Then

I=]se®x [seca tanx)dy

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

I= ESEC6X+C

Indefinite Integrals Ex 19.11 Q5

Let 7 = [tan® xdb, Then
I =[tan®x tan® xdx
=4 {Sec2 x = 1:] tan® xdx
= [sec? x tan® xdy - [ tan® xa
= [ sec? x tan®xay - | [59:2 = 1} tan sxdx
= sec? x tan® xdy - | sec? x tan xdx + | tanxax
Substituting tanx =t and sec® xdy = ot in first two integral, we get
I =% - [ tdt + [ tan xay

= i—t—+log|secx|+c
o

tan*x  tanZx
e +loglsecx|+c

7 tan*x  tan®x
BT +loglsecx|+c

Indefinite Integrals Ex 19.11 Q6
Let 7 = [«tanx sec? xdx, Then

I= J«,"tanx sec? x sect xdx
= [Wftana ‘1 +tan? X) sec? xdy
1
= [tanxZ [1 + tanzx) sa0? Ky

1 5
= E=j[tanx2+tanx2]seczxdx

Substituting tanx = ¢ and sec®xdx = ot, we get

L3
I=|tZ+e2

3 7
= Eﬁ +Er§ +o
3 7
2 3 2 I
= E(tansz +?|:tanx)2 +C
3 7

E=Etan§X+—tan§X +0C
3 7

*
O oo
Indefinite Integrals Ex 19.11 Q7 6 C}
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Let? = JSEC4 2xdyx. Then
I = [sec? 2y sac® 2xdy

=] [1 + tan® 2)(:] sec? Sxd

MILLIONST /R

=] [59:2 Zx + sec? 2x tan? Ex}dx

= I= J5802 2xdv + | sec? 2x tan? 2xdx
I=

= [ sec? 2x tan? 2xdy + | sec” 2xdy

N ar .
Substituting tan2x = t and sec® 2xdy = = in first integral, we get
I= jt2%+lseczzxdx

3
xt—+1tan2x +c
3z

= I=

| M

1
tan® 2x+§tan2x +C
I= Etanzx +£tan32X +0C
z =]

Indefinite Integrals Ex 19.11 Q8

Leti = ]CDSE‘C‘43XG"X. Then
I= 10059023}( cos ec3xdy
= [1 +cot? 3)(} cosecaxdy
=] {CDS ec?3x + cot? 3x CDSEC‘23X) ax
= I = [cosecaxdy + | cot® 3x cosec Tavdy

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

I = |cosec®axdz- |2 %
] 3
= —cot3x - —+cC
3
3
it PN CDtg3X

f=_—1:Dt3x—£mt33x+c
3 9

Indefinite Integrals Ex 19.11 Q9

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

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

e+l

Tn+l

et g

n+1 @

Indefinite Integrals Ex 19.11 Q10

+c
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Let 7 = [cot® x cosecxdy. Then,

I = [cot® x cosecsx cosecixdy
= cot {1 +cot? X} cosecirdx
5 7 2
= I= [[cclt x +cot x} cosec xay

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

Ll
=-—-—+c
a] =]
cot®x  cot®a
= - - +C
a] =]
cot®x ooty
I=- - +C
=] g

Indefinite Integrals Ex 19.11 Q11

Let I = [cot® xdx. Then,
I=] cot® x = cot®xay
= [motix x‘coseczx - 1}dx
= [cot®x cosecTedy — [ oot xdy

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

I
= [ot?x cosecTedy — [cosec®y cotxdy + | cotxdy
= I=] cot® x mosectray - |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
o
=-—+—+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) xcot? xax

b

=] {cosec oot - CDt4X:]G'X

Zx xcot? xdx - | 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 - [ d

5 3
=-—+—-cotw - X +0C

£ 3

cot®x  cot®x
=- 5 + —coty —x + 0o

1 1
I=—§xcat5x +§><|::Dt3x—cotx—x +C
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Indefinite Integrals Ex 19.12 Q1

Leti = ]sin4x cos xdy
Here, power of cosx is odd, so we substitute

sinw = ¢
= cosxay = dt
= ax = at
CoOsx

I=[tfcos®x

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

T
=—-—+c

g 7

1 5 7

. 1
F=_w=sin™"x - Zxsin’ ¥ +0C
3 7

Indefinite Integrals Ex 19.12 Q2

Let 7 = [sin"xdx, Then
I =] sin® x sin® xdx
=jsin3x{1—coszx)dx
=j[sin3x —sinfx cogzx}dx
= j[sinx {1— cogzx} - sin®x CDSzxjij)(

2

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

= I =[sinxdx - [sinx Cos2 oy — Jsin3x COs2 e
Putting cosx = ¢ and - sinxdx = dt in 2nd and 3rd integrals, we get
I =|sinxdy - |2 (-] + [ sin? xt3gt
= [ sinxdy + | t2dt + j‘l— Coszx)tzdt
= [ sixche + [ 2t + | (1 - tz}tzo‘t
343 45
=—CDSX+?+———+C

3 5

2 1
=—COsX+—t -2t 40
3 5

= —CO5X +§{CDSSX:] —%{CDSSX:] +C

2 1
I=- [CDSX - Ecosax +ECDSEX] +C

Indefinite Integrals Ex 19.12 Q3
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Let 7 = [cos® xdx. Then

]
I=] cos? x cos® X

= {1 - sin? X] cos® xay

2w oos® xd

I
[ cos® wdx - [sin
]D:ISQX COS NG — ]sinzx {1— sinzx) COs Nax

2 4

= [{CDSX - sin®x msx)dx - j(sinzx cosx - 5in™ X cosx)o‘x

* x cosxay

Putting sinx =¢ and cosxdx =4t in 2nd and 3rd integrals, we get
I =] cosxdx - 2] 2at + t %t

= I =[cosxdy — 2] sin? x cos xdx + [ sin

. 2
= 5|nx——t3+t—+c
3 5

3 o

. 2 1_.
=sgihx - =8N X + =s5in" X + ¢
3 5

3 )

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

Indefinite Integrals Ex 19.12 Q4

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

disinyg=dt
= COSxdy = dt

Putting siny = ¢ and cosxdx = gt in equation (i}, we get
1=t

5
=+
5]

!=15in6x+c
&]

Indefinite Integrals Ex 19.12 Q5

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

= [£® - B

7o
-—+ —+cC
775
_ CDS?X [s B
7 0

1 1
F=-Zcos'x+=cos°x+cC
7 9

O oo
Indefinite Integrals Ex 19.12 Q6 6 C’)\\'
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Leti = ]CDSTXG'X. Then

I = [cos® x cos xdx

=] (CDSZ X:]S COS Xy
= [1 - gin? X)S COs X

= ][1 -sin®x - 3sin® i+ 35in4x]cc|5xdx

g

= ][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
7
=5inx—t——§t3+§t5+c
F 5

. 1 4 -
SInX—?SIn &= 5N X+ESII’1 XN +C

3 3 7

. . 3. 1.
I'=5Iny —siN™x +—=:5IN X—?Sln N +C

Indefinite Integrals Ex 19.12 Q7

Letl =[x cos® x 2 sinx 2y

Let cosx® = ¢ Then
d{cosxz) =gt

= —2x sinxdy = gt
= s sinx i = —E
gt
I=[trfx==
2
4
=-—+c
a
=-Zcost x4

1
1'=—§CDS4X2+C

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 sinxdx - 3 cos® x sinxdy

Putting cosx = ¢ and - sinxdy = d¢ in 2ne, 3rd and 4th integral, we get

I =[sinxdys - [t (-at)+ 3]t [-@#) - 3] 7 [-at)
T
=—cosx+t——§t5+§t3+c
7 5
cos'x 3 5 a
=—-CoOsx + —ECDS HN A0S X +0C @
f=—cosx+c:u:|53x—Ec055x+lcos?x+c 0 N ()
5 7 é c’)\\'
Indefinite Integrals Ex 19.12 Q9 @
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Letl= jSin3 x cos” xd. Then
Let cosx = ¢ Then
d[cosx) = dt
= —sinxdy = Qt
-dt

= ax = —
sinx

-t
sin
= —[5in® xt7qr

= - [1 - cos? X)t5dt

7= [sin® xt®

= {12}t

- —][t5—t7)dt
5 8
= _E+E+C

1 & 1 s
=-Zmsx+ o5yt
&} a

I= jCDSSX +lcossx +C
=] g

Indefinite Integrals Ex 19.12 Q10

1 .
Let/ = | ——— v -1
lSin4X cosZ x [)

Then, I =] sim™t x cos Zxdx

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

by cos®x,

1

13

Cas”™ X
D= =t
SN & COS™ &

CEISSX

]
SECT A
= ]—40')(
Ell .
CDS4X

)
=1
= ]—40‘)(

tan™ »
SBCqX }(SECzX

= 0 dx
tan®* x

2

[sec2 x} % 5EC% K
= I
tan® x

2
[1+ tanzx) b4 SEI:2 X

aqx
tan® x

{1+tan4x +2tan2x}xsec2X B

= I=] dx - i}
tan® x
Let tanx = ¢ Then,
d(tanx) = ot

= sect iy = ot
= dy = at

sec? x

Putting tanx =+ and gx = at in equation (i}, we get @
sec? x 0 ( ,
1+t +2e?
I=j7{ I )xseczx x—dg 6 \'\
¢ sec @
=t e e e q @

¢ 1
=-—+t-2"" +0C

1 2
—-—+4t-"+c %

a3 £

s . Q7 O
=-——+tanx - ——+¢ .

Ftan®x tanx N\ @

1 3 ’\

= -—xOtx +tany - Zxcotx +C

3 N\ U
I=_?1xcot3x—2mtx+tanx+c

*
Indefinite Integrals Ex 19.12 Q11 \Q
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1 )
Letf=|———x -—-i
sin® x cos® & U

Then, 7 = [ sin™® x cos wdx

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

by cos® .
1
z
T .g::us xs e
Sin” x cos” X

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

N fsec? )

tanx

1+tan<x ®
N )

tan®x

sec? xax

% 5802 Ny

{1+ tar® x +3tan*x +3 tanzx) =seCly
= I=]

ax — (i}

tan x
Let ¢ = tanx. Then,
d(tanx) = ot
= sec® xdx = ot

{1+a~‘5 +3t“+3r2}
P

=[P+ v atvart)ar

2ot 3
=+ Zt% 4 3logt +c
2 4z

-
A +3logt +c
or? 4 2

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

-1 3 1
= ———+3logltanx|+ > tan®x +=x tanx +c
2tan® x 2 4
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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™ x

_osectx

tan3 X

[59:2 X}S
= tan® x

[1 + tan? x)

sec? xdx

sec? xdx

< % SEC° Jox
tan® x

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

=—2—i2+log|t|+c

=—ﬁ+log|tanx|+c
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a2 2
1 _sin“x+cosTx

sinxcos’x  sinxcos’ x

sin x 1
= g b
cos’ x  sinxcosxy
, lcos® x
=tanxsec” ¥+ ——m—
sin x cosx
cos’ x
. osec’x
=tanxsec’ x+
lan x
1 , sec’ x
" j—1¢= _[tanxsec”x v+ dx
SIMYCcos ¥ tan x
Let tanx=¢ = sec’ x dv=dr
| 1
= —sdr = J-Idf+ j-—dnf
SINXCOS X i
IP.
= E—i— log ¢ +C

=%tan3x+log|tanx|+(l
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= ax
]2

- r
J[Xzf +[e?
Letx®=¢

= 2xdw = dt

= xdx=d—t

1 at
=

_Ej,fr2+{az}2
e o) e

log

L
2

+C {Since ]le_dx=lc|g}x+,|l'x2+al?‘+c:|

X +c'|'2

1
I==lo
5199

f=%|og‘x2+~fx4+a4‘+c
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Let tanx = ¢
= seciy gy = dt

2
s€C X

tan” x + 4

dt
ﬁ:
’[\J‘f3+23
= Iog|r+ﬁ|+c
= Io-g|tanJ4:+~~|'lan2 x+4|+C

:>jJ

Indefinite Integrals Ex 19.13 Q3

x
Let 7=[—o o

16 - g%
Lete” =
= e dy =dt
ro| ar
(4)7 - ¢2

Indefinite Integrals Ex 19.13 Q4

Cosx
Let I =] ———al
Ja + sin? x . @
Let sinxy =¢ 0 Q
= CcoOsx oy = ot 6 C}\
;=JL @

Jer - ) QK(O

2 1 N
t+ f{2) + 12 de:lag%+ﬂm‘+0%\(b %.
Q

=log

+c {Since [

I=Iog‘sinx +x;'4+sin2x‘+c ’\\\O @
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sinx

| ———=x
Jacosty -1

Let [ =

Let 2Zcosxy =¢

= -2sinx dy = dt
= sin,»(-:."x:—E
2
1 at
I=-Zf
2 -1
=—%Iogf+1|'t2—1‘+c {Since ]-\f%dx:mgx+~|'xz+az‘+c:|
xS -a

I= —%|Dg‘2 c05x+«\j4c052x— 1‘+c
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Let 7= | e
4 5t
Let x¥=¢
= 2x dx = dt

= xdx=d—t
2

aqt

Jey -2

1
==
5!
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Let I = | — %

X% -9 (Iagx)2

Let 3logx =t
= Sax=ar
ki

= idx = ﬂ
X 3

-lI dt
t

I =15in'1 (—3 ogx ] +c
3 2
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SinBx

Let I= | o
:é9+[5in 4;()4

Let sin®dx =+¢ . @
= 2 sinx,cos 4 (4]ax = at o \Q
= 4sintx gy =gt @6 C}'
= sinEdex:%
T

i @ %
+c Since | ! o‘x:log}x+ a7+ x? Q

w3+ x2 K

1 4 — \
!=Zlog5m 4x +~.,|'9+5|n 4x [+
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Lot 7= [—52% gy

Afsinf2y +8

Let sin2x = ¢

= 2 cos 2xdx = ot
= coszxdx=%
1 at

1=

.ff2+{2£}2
r+.ft2+[2ﬁ}2

—1I|:|
5 g

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

1
I=Zlo
5 g

SinZx + ~.,'Sir12 25 + EI|+C
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Let 7= X v
«J’sin4x+4sin2x -2
Let sin®x = ¢
= 2siny cosx dy =dit
= SinZx dy = gt
pojodt
Jrfpar-o
o at o
Jr7 v atfe) + 2 - (2 - 2
fris
=172
Jit+s) -6
Let t+2=u
adt = du

du

T

=I0g|u+~..|'u2—6‘+c

E
r+2+.ffre2) -6
I =I0g‘sin2X +2+~J5in4x+45in2;{—2‘+c
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[ sin 2x
Syfrogt r—dn’ x4+ 2

lett=rcos x— —dt = Zeosxsinady

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

=|DL:.| +C

dx =

sin 2x [ -1
dx= dt
Y Joost x—sin’ 1+ 2 I\ﬁr —(1-2)+12
.- C
= = cdt
I Jr-‘ +1+1 I

’ \(I" +I+l+E
4 4

[r+1§]+~ar3 i+l

=[ i dt=-log

1‘+l _+E
2 4

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

=-log +
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=szin = |+¢ Since | dw =sin | = |+¢c
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Let3=j;dx
21z
x3Yx3 -4

1

Letx® =1t
L

= —u? oy =gt
3
1 -2

= —x fay =gt
3
o

= g
2
w3
=3 at

-y

= 3Iog|t+«\|'f2— 4|+c [Since | !
z_ .z
JxZ-a

I==3I0g}x
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1

J{l_ #)[o s fsinx)’]

e

+ X

Let 7 = I A

Let simlw = ¢

dy =gt

==
1- 52

at

| —
2+
=I0g|t+~u'9+t2‘+c

I=

Since |
[ NESEe

I =lag +c

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

Let 7= A

-u"Sinzx - 2siny -3
Let sinx = ¢
= Ccosx dw = dt

=]L
A -3
d

r
Jtz -2t +{1)° - ()% -3

B
yit- 1" - (2"
Leté-1=u
= at = adu
au

-y’
= Iog|u Fygus- 4‘+c {Since ];dx = Iog|x Fafx® o az‘+c:|

f2_.2
N R

1=

=log +c

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

Indefinite Integrals Ex 19.13 Q16
Let 7 =] ocosecy - 1dx
- 1- sinx
sinx
) lJ{l— sinx)+[1+ sinx:]dx

sinx 1 +sinx)

v

CDSzX
= .27.'5")"
SIAT A+ SINX
COosx
2

|

=1
Sin“ & + siny
Let siny =¢#

= cosx cw = at

[Since [%dx = Iugk PN Ve 52‘+c]
%% -3

I =1log +c

. 1 - —
5|nx+§+ 5|n2x+5|nx
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To evaluate the following integral follow the steps:

~sin 2x i J{sinx+ cosx}l—l

Let sinx+cosx =7 therefore (cosx— siﬂx)dxzdt

[sinx—cosx sin x—cosx

Now

: J[:sinx—i-cosx}l—l . N“fl_l
t+fft =1

=—In ‘sinx+cosx+\,'sin2x‘+c:

[ sin x— cosx l- dt

=—In +c
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1
Let I =| ———-—=dx
% - b%®
1

2]

g
i1}
b
]

Y 1 1 X+a
I==x log +C Since [ —m——=dr = —log +c
b [a] 3 - x 23 |x-a

2wl = B—X

Indefinite Integrals Ex 19.14 Q2

Let 7= IQ;G'X
a

w2 - b2
1

1
-—I
6‘2 2

X =-a
A +a

a® 5. [P e+ 2 x5 -3 23
a

_1 1 _1

+C Since | 21 dx=ltan‘1[£]+c:|
E

| o =
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2
-1
Let 7 =] "—ax

Ko-4

x2-1

Let J =] ax

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

=]

e —|
x%+4 x4

1
= [dv -5 o)
febe I)(2+[::2)2 ~

1 . 1 1
P=x-ESx—tar![Z]+c Since | dv = —tan |2
2 2 X2+82 a =

I =;(—Etar1'1 al +C
2 2

Indefinite Integrals Ex 19.14 Q5
Let 2x =t

= 2dx = dt

1 1 dt
=it =— | —
e T v
e

2x+\|"4x1+l‘+C

r+J:1+1|]+c [I%dr:]cg|x+v’x:+a’
X" +a

|

1
=—log
2 o8
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Let 7= ];dx

«\,'az + b2

Let by = ¢+

= bdx = gt

!=ilog‘t+«.,'az+t2‘+c Since | ! dx=log>x+\|'az+x2|+c
b (22 4 52

b + 43 + b ?

1
I=Zlo
5 g

+cC [since ¢ = bx]
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Q

Let = ————xdx
2% - b2x?

Loty =t 0 ’\C)
= bdx=dt 66 6\

50, I= i[ ! it
b ja? - #?
I= isin'1 [£J+c Since | ! dx = gin™! [iJ +C Q
b E 22 _ 2 = .

I= ésin‘1 [b?x]+c [since by = ¢] Q\ y

Indefinite Integrals Ex 19.14 Q8 ’\Q
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Let 2Z-x=1¢
= - = dt
dx = -dt
<0, I=-f ! gt

Gy
I= —Iog‘t+«|'t2+1‘+c [Since | Jl_dx = Iog}x+1l'x2+az|+c}

02 4 &°
[2—x]+..||2—x]2+1
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1

I =-log

+c [sinoe t={2—x]]

Let /=] ————=—a
.f{z—x]2—1
Let 2Z-x=1¢
= - = dt
dx = -dt
<0, I=-f ! ar
t? - (1)’

I =-log

Xz—&z

+0C [SincejM{l_dx=log}x+1,'x2—az|+c}

f=—||:|g[2—x]+..||2—x]2—1 +c [sinoe t={2—x]:|
Indefinite Integrals Ex 19.14 Q10
x4
Let /= a
® lx2+1 .
w21} o ax?
I= %dx [az+bz={a+b)2—2£§b]
Xo+1
[x2+1}2 o2
I= - e}
] x%41 " {X2+1)X
2
I=]‘X2+1)dx—jwdx
(x2+1)
2{X2+1) 1
I=[[x%+1 — a2 e
]‘X l )dx / {x2+1} o ]X2+1 :
1
I=[[x%+1)dw - [2av +2 d
](x + )a‘x | 2 + Ix2+1 i
X _ . 1 -
I=?+x—2x+2xtan1(x}+c Slnce]mdx=tanl{x)+c}

I=X?3—x+2tan'1{x}+c 60 ’\()
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1
Let!=]24dx
4 +12x +5

Y SR S
4 ){2+3x+E
1 1
=zf Z 2 v
X2+2xxx[—J+(E] —{E] +E
2 2 2 4
1 1
__] fhe
4 2
[x+§] -1
2
3
Let [+ —|=¢t-------
8 (x 2} {i)
= dw = gt

== = Gt
-y
I 1x ! Igg+c Sinoe,[#dx=ilgx_a+c
47 2x{1) P+l - 23 lw +a
1 X+==-1
I=Zln +C using fi
Z1og [using )]
¥+ =41
1 2x+1
I ==log
g 2w+ 5
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1

Letl=]— e
N -10x +34

1
I
w2 2x x5+ (5)° - [5)° + 34
1

= l—de
fx -5 +0
Let (x—l} =t ——— - {|)
= dw = at
50,
1
I=]—— gt
2+ [3)°
I= ltan"1 [EJ +e Since, ];dx = ltan‘l (i] +e
3 3 X2 + 5-2 = 2
1 _ -5 . )
f=3tan 1[X3 ]+c [u5|ng [I)]
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1
de=| gt
L+x-x2 | xz—x—1|

adding and abtracing :11 in the denorirator to trekeit a perfed square

-,lr5+ -1

5— 2+

10g-ﬁ—1+2x
:E -ﬁ+1—2x
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X -4

+C [Since, J%@‘x =ilog
LAl 23

&+ a

1
I=Zlo
3 g

I= %Iog . +c %
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2
Let?=[—" % g
1-tan“x

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

L
(-2
=Llog£+c Since, | dx:iloga-'—x +c
2 (1) 1-¢ 22 K2 23 —x
1 1+ tanx
I'=Zlog
2 1-tanx
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eX

Leti=]——dx
1+e*¥
Let tan e = ¢
= e dx =dt
aqt
=0, I= —
1+t
. 1
=tan [t +c [SIHCE, [ - = tanlx +c}
1+x

I=tan! (e‘“)+c
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Let/=|— "% o

Sinex + 4sing +5
Let sinx=1¢

= cosx dw =dit
ax
s
o ar
2+ 2t (2} + (2)° - (2)° +5
B dt
2P et

again, Let [t+2) = u
dt = du
at
w41

1=

2

= tan™! [5' .
an fu)+c ince [X 1

dv = tan~lx + c}

I=tant ft+2)+c

I =tan™ fsinx +2)+c
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- ar
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2eor (214 [2] 23] +6
2 2
ar
=] .
2] oL
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2
= at = du
Po] ar .
1
wio| =
2
u—l
1 5 . 1 _
= ——Ilog 2l 4c Since, | o‘x=—x 2 +c
[1J 1 x2_ 32 23 lx +a
2= L+ =
2 2
7=log i
2u+1
2[t+£]—1
2
I=log < +c
21t+=|+1
2
x
j’=|0§|E *2 +c
e” +3
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Leti =] _———ax
425 -0
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= 2% gy = gr

= e¥dy = d?t

1, at
3 41-g
_1 dt
Tz
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|
xE - 52 23
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1 2e¥ - 3
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ax
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ek’
_ o efdx
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[ex} +1
Let & =¢
= efdx = gt
i= zd—f
e +1
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1+x
I =tan™ {ex}+c
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X
Let f=]———
lx“+2x2+3
Letwx?=t¢
= 2xdx = dt
at
= Xy = —
2
1 at
‘F=§]27
T+ 28+ 3
_L at
2 e 2t+41-1+3
1 dt
2 fr+1) e
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= gt = du
1 au
u2+{J§}
1 1 . 1 1
= Zx——tan™? il +c Since  [— 2dx=—tan'l[£J+c
2 2 Wz XS+ a a 3
E=Ltan'1 ﬂ +C
2.2 2
1 1 x%+1
I=——ta +c
2.2 [ 2 ]
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S

Let 7= [ledx
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3X5
= [420‘)(
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Letx®=t¢ @
= B>y = ot

= X7y = % 60 \\'0
S Q" L
B 1427
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O 0
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3 23 t+a ®¥2_a 2z %+ 3
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x6+(a3)
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=|——
z z
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1 1
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2 2
e
2 2
t—i + E
2 4
Let t—l=u
2
= at = du
1 du
2
1 1 . 1
=_x tant | 2|+ Since | — 2dx=—tan'1 [i]+c
2 (. E X +a e
2 2
1
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j’=itan'1 2 +C
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xc-3 EE

=

S SO N
(&) k&
A t-3- ——

4
I=—3IDg—3+c
3

NE]
45 4
’\I,I—

+c {Since [

X+ 3

-2+ =

TP -

3
I="Zlo
438 g
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To evaluate the following integral follow the steps:
Let & = ¢ therefore e*dx=dr

Now
a* dr
-[(1+e‘)(2+e‘)dx:-[(l+r)(2+r}

o odr _[ dr

) 1(2+9)

=lnfl+¢]-1n2+¢|+c
1+

=ln|—I|+e¢
2+t

i l+ez @
2+e

+c Q ’O
ey
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Let 7= [;de

=J e
—[{X—1}2—1:|
S
1- [ - 1)
Let {x-1)=1¢
= dx = dt
<0, I=] ! ar
1-¢2

dy = sinlx +e

=sinlt+c Since |
1-x2

I= sin'l[x—1]+c
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8+ 3x—x7 can be written as 8—[.&‘3 —3x+%—%]_

Therefore,

Sw{x2 ~3x +?«-?M)
4 4

1
= iy = dx
J«.{'SJH::—,\:2 j 41 [ 3}’
P2
4 2
Lelx—i=f
2
Sodvesdr
:>J l 2.!x= ] ; ot
J_«,{h ) iy
Vs &
—sin!| - |+C
val
2
3
|73
=sin +C
2
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Let E=j;dx

5 - ax - 2x?
1J=d1 %
2 3
—2{;{ +2x—§]
i 1

i
2 J— [xz + 2% + {1:]2 - [1}2 - E]

X

2
I IR S
2 —[{X+1}2——]
-1y ! e
¥ty
Let {x+1)=¢
= dx = dt

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

j’—ilo +E+ ){2+EX+z
"B e 3 3
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| N E N

He-=2-(2)]

- f— e [ e
[T =]
Let[x “;ﬁ}t
= dx =gt

I=] ! qt

=5in'1[ £ ]+c
A -
z
E{X cc+ﬁ]
I =sin! 2 +C
-
l[zx —ﬁ}r
—

£
I =sin” —x

c
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4
= dx =gt
1 1
I=—] at
v e
EY
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Let I=] ! ks

| ! dx
\{— [xz +2x [3)+ [3)° - (3)° - 15]

1

e ——
—[(x +3)° - 25}

1

=]mdx

Let {X+3) =t

= dx=dt1 @
I=IJ5270‘? 0 0\0
. O &

I=sint ¥+3 +C :"
3
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7—6x—x" can be written as ?—(xl +6x+ 9—9].

Therefore,
7- (5" +6x+9-9)
:16—(_r2+6.x+9]

=16—(x+3)’

=(4) ~(x+3)

g 1 | 1 "
Vi-6x-2 7 (4 —(x+3)

Letx+3=1

= dx=dt

e
=sin"(;J+C
=Sin"(x+:3J+C

Indefinite Integrals Ex 19.17 Q9
dx dx

e have ‘|‘,f5><2 — = IJS[}{z - 2_}{]

(completing the square)

Put ¥ - =" t Then dx = dt
dt

dx _ L‘l‘
JoZ -2x B W2 [l

Therefore, J‘
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Let [ = | v

X4+c'|'4

EE

Letx? =t
= 2y dx = gt
= de:d—t
2
1 at
J'=§I7||2
f2+{az}
F]
=llogr+ t2+[az) +c Since | ! o‘x=|u:|g}x+~.jx2+az‘+c
2 [2, 2

w2+ (xz)z + {32}2

I=%Iog‘x2+afx4+a4‘+c

+c

_ilg
5 g
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Let tanx = ¢
= sec?y oy = ot

sec” x dr
= dy =
J-\J‘I..'j.nz:r+4 I\ft3+2
= Ic}g|r+-..|'1f2 +4‘+C

= Io.g|tanJu:ﬁ—wuftan2 x+4|+C
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x
Let 7=[——2 a
J16 -
Lete® = ¢
= e dv =dt
at
I= [T
(47 -
. t . 1 .
= gin? [—J +C {Smce | a = sin™! [iJ + C:|
4 52 - 2 El

Indefinite Integrals Ex 19.18 Q4 60 \'
Lot 1= (25X Q" L

Toroin & Q{O

Let sinxy =¢

= cosx oy = dt @
e N

o | 1 7 &

i‘+1||[2)2+1‘2 +c
@ :

= log

I= Iog|sinx +4+ sinzx‘+c
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sinx
| ———=0
A4 costx - 1
Let Zoasx =+t

= —2sinx dy = dt

= 5inxdx=—%

Let /=

=—£Iog‘t+1,'t2—1‘+c Since | ! dx=|og|x+«|'x2+az|+c
o fz_a2

1
I=-Zlo
5 g

2c05x+~||46052x— 1‘+c
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Let I = | LS

Let x2=1t
= 2xdx = dt

= de=£
2

at

ey -2

1. t .
= Zsint|Z|+¢c Since |
2 2

2
I =lsin'1 ¥ lsc
2 2
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Let 7= ];dx

xf4-09 [:Iog.s()2

= 3dx=dt‘
x

1
==
!

1 . x
dy = sin™! [—J +C:|
.2 a

Let 3logx =t

= idx-_
X
at

1
d 'gl F{E]z -2
-%sir-r1 (%] +c [Since 13;21_7@;« = sin! [g] + c}
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Let 7= | ke
IIQ +[sin 4;(]4

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

= 4siny gy =gt
= sinexdx=%
1 qt
I=Z[ =
{3)°+ ¢
1 . 1
= =log 1‘+,.|I 3]2+1‘2 +c Since [—dx=|0g|x+-g’az+x2 +C
4 Jat+x?

I= %Iog‘sin2 4y ++f0 +sin? 4X|+C
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Let g:lﬂdx

fsin?2x +8
Let sin2y =¢
= 2 cos2xdy = gt

= coszxdx=%

at

,ft2+{2ﬁ}2
r+.{r2+{2J§}2

1
==
21

_llo
5 g

+c [Since [%d}r=log|x+-\fx2+az‘+c}
3+

I= %Iag‘sin 2% + 4fsin? 2x + El|+c
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Let 7= SIn2x v

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 - (27 - 2
ot
=]—2
fr+2) -8
Let t+2=u
dt = qu

T

=Iog)u+-\l'u2—6

+c Since ]#dx=log},k+-\fx2—az‘+c
W ? - 52

t+ 24 fit+2) -6

sin? x +2+u'sin4x+45in2x—2‘+c

=log +0C

I'=log
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2 2x e -1
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* Jeost x—dn’x+2 [,jr —(1-t)+12

+

) I :
(cns‘ x+5 +-Joogt x4 oog’ 141

=-log
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Let 7= [&dx
4 - sin®x
Let sinx =¢
= cosx oy = gt
ar

= 17
Jer -7

. t . 1 .
= sin! —]+c Since | dx = sin”! (1] +c
2 2 _ 2 3

7=t [ 20 4
2
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Let [ = | ———dv
N
W3Yxw3 - 4

1
Let x3 =¢#
1 1—1
= — %3 gy =gt
3
1 -2
= —x Fax =dt
3
= d—X=3dz‘
2
w3
f=3L2
t“-(2)

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

Indefinite Integrals Ex 19.18 Q14 K% Q

il

+ N



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

https://millionstar.godaddysites.com/ m B e

PDFelement

Remove Watermark g

Let 7 = | ! a

J[l_ [+ i)

Let sinlx =¢
1

u'l—xz

I=]

= dw =gt

adt
JEF +

=I|:|g|f+~g’9+f2|+c {Since [\%dx=log|x+xl'az+x2|+c:|
8+ N

sin! o + .f9+ {sin'lx}z
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I =1log +c

COSX
-\fsinzx -2siny -3
Let sinx =1
= Cosx dx = gt

at
t

Let =] T

=

WJEE -2t
_ dt
Jtz— 2t +{1)° - (1) - 3
BT S
[e- 1" - (2)°
Lett-1=u
= at = du
au

Iﬂluz— {2)2
=I|:|g|u+x|'u2—4|+c {Since | ! dx=|0g|x+«,|'x2—az|+c:|

‘\le—c_l‘z
.
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= log +c

I= |Dg|SiI"IX —1+afsinfx —2sinx - 3|+c
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1-sinx
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ax

CDSzX
=] .27.9‘”
SINT A + SINA

_ J. Cosx e

x}'SIﬂ N +siny

Let sinx =t
= cosx dy =gt
at
= =
4+

Let, t+l=u
2
= dt =du
au
=17
2— p—

+C Since | L dx=|og>x+1|'x2—az|+c
- gt
1
=la t+—+ ez
’ 2] [+2)
. 1 — ;
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To evaluate the following integral follow the steps:

fsiﬂx—cosxdx_ sin x—cosx
: w2 : P

\/‘5“123‘ \{(smx+cosx) -1

Let sin x+cosx=7¢ therefore (cosx—sinx)dxzdr

Now

sin x—cosx _l- dt
‘V,(sinx—i-cosx}l—l TN -1
r+~\.l'r1—1‘+c
=—]n‘sinx+cosx+q.'si112x|+(:

=-ln
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Let =[x
XS4+ 3+ 2

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

xo=[22) 5 + (32 + 4}

Comparing the coefficients of like powers of %,

2i=1 = 1=l

z
1
3Id+u=0 = B[E]+,u=
__3
# z
l{2)(+3:)—E
so, =12 24
NS+ 3w +2
1 2x +3 3 1
I==]— e -y
2 X T +3AN+2 2 X T 4+aAN+2
=l 2:2x+3 dx—gl 1 _ _ -
2 x4+ av 2 27 5 3 3 3
KE+Ex | = |[+|=| -|=| +2
z Z z
!=i 2% +3 dx—gj 1 e
2 xZ4ax ez 2 Y (1Y
x+=| -|=
z z
x+§—l
=£||jg|x2+3;(+2|—gx 1 |Dg 2 2 + Siﬂc:eJ J;G'X=i|DgX_a + &
o 2 1 31 PER 2a W+ 3
o|= ¥4+ 4+
Z 2 2
1 2 3 X +1
I=Zlo +3x +2(-Zlo +C
2 glx | 2 I3;{+:2
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X +1
Let f=[—F—dx
X+ X +3

d g2
Letx+1=ia[x +x+3}+,u

K+1=2[2x+1)+ u
x+l=[22) %+ [+ u)
Comparing the coefficients of like powers of

2i=1= i:i

2
1
A+u=1 = z +4=0
_1
# 2
—(:2)(+1}+E
5o, I=]2—2dx
XX 43
!=% 22X+13dx %f 1 - - v
X4+
)(2+2;{£+i -[L +3
2 2 2
R P VY . dx
2 xS+ x+3 2 1 11
| +|=
2 4
j’=%] 2XFL erl = dx

z z
X+ X +3 2 2 f
[x+1] +[ 11]

1
X+
1 1 1 . 1 1
=_Iog|x2+x+3|+—>< tan™! ER smce,jﬁdx=_tan'1[i]+c
2 2 (Jf11 §11 ¥4 a a 2
2 2
1 2 1 12w +1
I ==log + 5 43|+ —— tan [ ]+c
2 |X | W11 A1l
Indefinite Integrals Ex 19.19 Q3
-3
Let 7 =] gy
KT +2x -4
Letx—3=ii(x2+2x—4)+,u
Qx
=A{2x +2)+u
x-3=[2)x+ 22+ 4)
Comparing the coefficients of like powers of x,
2i=1= 1=£
2
1
2A4+ u=-3 = 2[§]+,u=—3
H=—d
1{2x+2}—4
so, I=]2 S
XE+Ex -4
I=i 2:2}<+:2 o 12 _ e
2 xS +2x -4 x ez +{1) - 1) -4
1=l 2XEE o g : e
2 xc 425 -4 (x+1) _(ﬁ)
1 1 1- 45 . 1 1 -
I=—I0g|x2+2x—4|—4x—logg+c smce,]ﬁdx=—lagx a+c
2 NG K+1+5 X2 - a 22 x + 3
1 2 1- 5
I=—I0g|x2+2x—4|——lagg+c
2 N3 ¥+ 145

Indefinite Integrals Ex 19.19 Q4


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

https://millionstar.godaddysites.com/ M o

PDFelement

Remove Watermark g

2w -3

2

Let 7=]
XS4+ 0B6x +13

Let2x—3=1%[x2+6x+13)+,u
=afox+6)+p
2x -3 = [2A)x + (B2 + 4)
Comparing the coefficients of like powers of x,
28=2 = A=1
Bl+pu=-3 = 6{1)+p=-3
H=-9

1[{2 6yj-19

S0, e

XE 4 Bx+13
2% +6 1

I=]— dx — 9] = = dx
X° +6x +13 x2+2X(3]+[3) -{3)" +13
I= 22X+5 dx -9 ]é 2dx
XS +hx +13 (x+3) +[2)
=Iog|x2+6x+13|—9x£tan'1 alhic) s since,j;dx=£tan'1 aly
2 2 w2452 E] 3
I=IDg}X2+6X+13‘—Etan‘1[X+BJ+c
z z2
Indefinite Integrals Ex 19.19 Q5
2
[ M R
X +7Fx+10
- L
X+ 7x+10
Ya +10 .
fe=x - | 4———dx+c;--—--|i
IX2+?X+ID L ”
Lets, = | 2?‘x+1IZI
KT+ 7y +10
Let7x+10=ii{xz+?x+lﬂ)+,ﬁ
ax
=A[2x+ 7]+
Fx+10 = (28] 5 + TR+ u
Comparing the coefficients of like powers of &,
=24 = ,g=1
2
-
TA+px=10 = ?[§}+y=10
29
i
1 5;.(_4)_1
[ 3
S0, I=] 5
AT -4x+ 3
1 Gx — 4 X 1
I=— fx = = | ——lx
5[3x2—4-x+3 glxz_%x+1
-4 Q’
Jr.%IEchp"ﬁ)(-i-‘:r-ﬂx-%] 2 ;2 2)? 23‘# 0 N 0
= 2
-2x| = =| == 2
i ”[3]*[3] [3] +@) 6 LN
1 Gx — 4 1 1 O
J——————x - [ ——————dx

Time
6 3x%- ax +3 9 2 a
fr-3] (5]
Lio |3 SRR e e +c |since, [ : L ant (245 %‘
e sk m =z L e ol
57 3 Q @

*
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We needto evaluate the integral Iiz ofx
2tx-x

write the numerator in the following form

Ox = A{i|'l2+x—x2 '|}+,u
dx’ /
le 2x=A{-2x+1 +u
Equating the coefficients will give the values of 4,4
A=-1u=1
2x A{-2x+1)+ 4

) da=] dx
2+x—x2 2+x—x2

=1 -2x+1} +1
Ll ST
) D T

2+x—x

2+x—x2

=-log

J

- dx
=3 )

~liee [%]@ K

1 3
+

24+x—x

=-log

[
2 |
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Let f=]21_¢dx
AT+ g+ 2

d (.2
Let 1-3x = 15[&( +4x +2) +
=AfBx+ 4+ p
1-3x = [64)x + (41 + u)
Comparing the coefficients of like powers of x,
1

62 =-3 = ===
=

4i+u=1 = 4[—%]+,u=1

H=23

1
-=[6 4y + 3
2(x+)+

5o, I=] i

3% A+ 2
_i 25X+4 dx + 3 1
2 3T+ d4x +2
1 Gx + 4 x+3 1
2 A C pdw +2 R 2

I=

I=

i 1l bx +4 d + [ 1 e

2 Tl A +2 2 = 22 22 =
x+2x§+— - = +§

=_£ 2r:'w+4- i + 12 dx
2 Awcrdn+2 { 2]
+

Pe 1 B + 4 e+ [ 1 e

2 3w Tt 4w 42 [ 532 [ﬁ]Q

—%Iog|3x2 + 4 + 2|+ 2t 3+c [SiﬂCE, j;zdx = Liant [i] +C:|
a

E : E

Ko+ 3

1 3 3 2
I= -Elog|3x2+4x +2|+—tan'1[ < ]+c

-
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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

®Z_x-32

s,

(2;(—1)
I=] A + &
H -2

ST

I= dx + B A
x* - 17 9
- - =
2 4
2x -1 1
I= 2X dx + B = i
1 3
Jr— - =
(3-8
1 3
& -5 Ty
I=IDgP’2—x—2|+ log E
3 1 3
21 = ¥+ =
2 2z
I=Ioglx2—x—2|+zlogx_2 +c
x¥+1
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3
ax® + by
Let I=jﬁdx
X7+

Let ax®+bx =1%{X4+C2)+,H
ax® by = 1{4X3)+,u

Caomparing the coefficients of like powers ¢

44 =23 = ,a=§
H=0 = a=0
i[4;{3:]+.":w
q
=0, I=Iﬁdx
xT 4+
El dy® X
=Zl T + b A
x*T+e {Xz) e
3
J':E[%dx_'_éj 2% e
4 x4 2 {Xz) +c2
=—Ioglx4+c |+—I1————(|}
o,
I = 22X e s
[xz) +2
Put xZ=¢
= 2x v =t
1
Iy = | ——=adx
{t] +c?
1 e
= Ztan™! [—] +Cy
c
1 _1 X2
=2tan | — |+ - —--—-- i
i SR

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

¥ =Integration constant

Indefinite Integrals Ex 19.19 Q10
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2
Let J=[—s
25T+ 65 +5

a
Let X+2=iai2x2+6x+5)+y
= Af4x +6) + u
x+2=fal)x + (62 + p)

Comparing the coefficients of like powers of =,
1

4i=1 = A==
4
1
BA+ u=2 = E\[Z +u=2
1
# 2
£[4x+6}+l
_ 4 2
=0, I= 5
x4 Bx + 5
1 4 a 1 1
1= j—2 ~— ax
4 25 +Ex+ 5 2 ox 4 BN+ 5
1 4x + 6 1 1
== 5 dx +— dx
4 2x 4 Bx+ 5 4 X2+3X+g
=1 :X+6 dx+l[ ! 3 T
4 24 +6x+5 4+ 3 3 3 5
ixzx| 2|42 -2 +2
2 2 2 2
. :X+E' dx+l] 12 el's
47 2x* 4+ 6x +5 4 3 1
¥+ +=
2 4
1=i :XHE‘ o) +l[ i za‘x
4 2x 4 Bx+ 5 4 3 1
¥+2| +|=
2 2
3
1, 4x+6 11 A5 te . 1 1 L x
I== 5 + = x— tan”~ + oy 5|nce,[ﬁdx=—tan' {—]+c
4 2x% 4 Bx+ 6 1 1 x*+a a El
2 2
1 = 1 —1
I=Zlog2x +6x+5|+5tan {2x +3)+c

Indefinite Integrals Ex 19.19 Q11
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{3sinx - 2)cosx
S- ozt x - dsiny
_ I:J- {Ssinx - 2)oos x
i 5—{1—sin2x]—4sinx
:I=_|' (BSlm.(_QJCOS.X
S-1+sinx —4dsinx
Substitute sinx=t
= cosx dx = dt
Thus,
3t -2)
=2 o
I4+‘C -4
- 2)
S 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

G

_At-24+8

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

Let1=j

dx

ax

Thus, I=_|'E3t;_2?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]+

Indefinite Integrals Ex 19.19 Q12 0 . C)

=3mmz¢p4[1]+c
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Sw -2

1+ 2x + 3x°

Rewriting the numerator we hawve,
d

Sx-2= Aa

=5x-2=A[2+6x)+8

=ox-2=06x8+24+8

Comparing the coefidents, we have,

64=5 and 24+ 8 = -2

Let I=]

{1+2x+3x%}+ B

S
=A==
&
Substituting the value of & in 24 + B = -2, wehave,
2x§+8 =-2
%+ B=-2
10
=B--2-—
&
-12-10
—p-_=""
&
-2
=p-=
=}
~p-_tL

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

Sw -2
— — __d
Thus, I= Il+2x+3 =dx becomes,
2ren- 5]
—j—dx
Sxfe 2w+ 1
J- [2+6X} EJ- dx
w1 3xf+2x 4 1
=—Iog[3x +2x + 1) - 11 _[ L +C
& 3x3%42, 2,1
3 3
i1 x
_—Iog[Bx +2x + 1) - 4 A -+ C
X+ x+| = +=2-|=
55
—Iog[Bx + 20+ 1)- B ax +C

5 o 1

=Zlogl3x“+2x + 1) - = x —=tan +C

& g[ ] = @ @

=) 3

(3X+1]

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)
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Indefinite Integrals Ex 19.20 Q1

mm Wondershare

Let g_]L"”d

.,[“1;“_1
=-x+]2—dx+c1----{i)
X% x

2x +1
Il=lz—d}'€'
NE =X

Let 2x +1= 3%[)(2-;()1-;;
=2(2x-1)+u
2x+1=[2A)x-A+pu
Comparing the coefficients of like powers of %,
2=21 = A=1
A+ pu=1 = =2

so, I = ]_—dx
X

o gm g o
I-Ioglx -x‘+2x2 5 Iogx-l.,.l +Cy [smca [_z_a_,cbr-_|gg m‘...c]
[E 22
Il—luglx —x|+2|ng|x—+c2--——(||]

Using equation (i) and (i)
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I=x+|0g}k2—x|+2lug|':;1

~ =

mm Wondershare
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Remove Watermark g

+C

Let 2y +1= 2%{;{2-941-,«:
=2(2x- 1)+ u
2 +1=[2R)x-A+pu
Comparing the coefficients of like powers of x,
2=21 = A=1
A+ pu=1 = =2

50, Iy = j[—dx
X

1

1
2(3)
I = I|:||;]|x2 - X|+2Iug|:—_1

Using equation (i) and (i)

I= x+l0glx2 - x|+ :2I|:u_:||':;:L

Indefinite Integrals Ex 19.20 Q2

z
-1
Let 7220521y
K +x -6

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

= )
I= —_ -
X+Jx2+x—6 N+ Oy i)

Let 31=512;5dx
NT+ N -

X=3
N+

log

!-IDQPZ-X‘+2><

”.-]

. 1 1
since —Wd)r-—lu
‘Ix - 23 g

+op-—- i}

+C

3 -6

X+=-

. 1 1 Ed
+ o [smu:e, | —=——=dx = —Ilog

2 2

¥ -3 2a X +a

ra| ral i

2 -a
%Iog X—+§+ +c]
i;2+cz————[ii} %
e XN
Using eguation (i} and (i) %

x -2

NS
Q\ v/
Indefinite Integrals Ex 19.20 Q3

Iy =log

I'=ux+log

X+
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Letf‘,_—]—a‘

* o 2
Let Z-1=32_—[2x"-x]+
z a‘x{ ) &
=A(4x -1+ u
%—1:(41)x—1+,«
Comparing the coeffidents of like powers of x,

loa = a=1

+c]

1 ” 7 | X‘%'% 1I

iy =Zlogf2xs —x- —= ogl———F|+ since a

L =zlog| |- NENAR I D { J—,—a;d a2
44

1 1 7 7 7
I—§I0g|x|+§log|2x 1 §I0g|1-2x |+§Io-;2+§lc-g|x|+oz
1‘,_=|0g|x|—§|0g[1-2x [+e5 == ==(ii) |:say,c3=cz+§|092]

Using equation (i} and (if)

1 3

I=§x+log|x|—zlog[1_2x |+e

Indefinite Integrals Ex 19.20 Q4

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

X° - 5x +
® o+ 1 5% -5 5% -5
5 =1+ 5 =1+
- 5% + 6 ¥o-Ox+ B x-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

2
Thus, ZX 1oy -2 10
-Bx +6 -2 n-3
Therefore, J’7+1d —J‘dx
(x + 197 (% +3)

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

Indefinite Integrals Ex 19.20 Q5
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X2

Let J=|—5————ax
X< + 75 +10

Fxo+10
= 1_72 e
XKE+ T+ 10
Txo+10

few-[|—— 4 --—--1i
* l,»(2+7"x+lﬂx+c1 {I}

Let11= [%x
xS +7x +10

Let ?x+1u=1i[x2+?x+1u)+,u
ax

=A(Zx +7)+u
Tx+10 = f2R3) 5 + TR+ p

Comparing the coefficients of like powers of x,

T=21 = j'.=z
2
7
Ti+u=10 = ?[E+,u=10
.2
=773
3{2X+?}—§
.z z
so, I = 5
¥< 4+ Tw +10
2x 4+ 7
=; 2[? }mdx—zz_g[ LI—”
XE+Tx +
w2aox [ L) Z] -[Z] +10
2 2 2
7 2w+ 7 29 1
51=§[ = -
x5 +7x +10 2 7 2
¥+—=| -|=
2 2
X+? 3
2 29 1 =TT . 1 -
!1=—Iug|x2+?x+10|——x log 2 2+-22 since, | ———=dv = —| gX C-'.+-:
7 2 3 73 2_g? 2z X+a
2 M=+ =
2 2 2
T 2 29 X +2
=_lo + 7 +10|- —Zlo +Cy—=——=-—— ji
2 afs | ] vt ()
Using equation (] and (i)
T 2 29 %+ 2
I=x-—lo +7x + 10|+ —lo +c
2 g|x | o] gx+5

Indefinite Integrals Ex 19.20 Q6
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2
Ko+x+1

Let 7=[—F——0a
XS —-x+1

2
=j[1+72 al :Px
Ko-x+1

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

Letf=1224xdx
Kr-x+1

Let 2x=£%[}r2—x+l)+y

=Aifex-1)+pu
2w = [2A)x - A+ u

Camparing the coefficients of like powers of %,
2=24 = A=1
-+ u=0 = -1+u=0

H=1
fox-1)+1
) xZ-w 1 "

= l:fx_l) i + | L iy

K¥o-x+1 2 z
PP ) T S ) S
2) iz 2

=0, Iy

Using equation i) and fii)

I=X+I0g|x2—x+1|+itan'1[2x_1J+c

B 3

Indefinite Integrals Ex 19.20 Q7
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-1y’
Let J=]——H —dx
XS 2w+ 2

YL SO |
= 4

PE-T-

duw +1
=[1—72 e
NE+2n 4+ 2
1'=X—]—G'24X+1 e U
KE+2x 42

dw +1

Letf=|———dx
IX2+2X +2

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:|
xE+

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

Indefinite Integrals Ex 19.20 Q8
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3 2

KU+ +28 +1

Let f=[24dx
Ke-x+1

=J|:X+2+723X_1 :|dx
XNo=-x+1

2 —_
1= Lox +J§X41dx+cl————(i]
2 Ko -x+1

Lotz = [T gy
Xe=-x+1
a9
Let M—l_za{x —x+1)+,u
=Af2x - 1)+
w-1=[(2)x -+

Comparing the coefficients of like powers of x,

3=24 = i=§
2
3
A+ u=-1 = - §+,u=—1
!
2
E:2x—1}+—
sa, I = 22—20‘;(
X¥o=-x+1
2x -1
=§j(?_—dx+if R
2 kT -x+1 2 . 1 1 1
XE=2x =+ 7] "z +1
f1=3 22)(—19, i] 1 29,)(
2 x4+l 2 132 F
¥4 4| =
SHNE
1
2 -1 X+E . 1 1 REEs
j’1=—log‘>< —X+1‘+—><Ttan N + 0y since, [———dx = Ztan™ | = |+cC
x* 4+ 3 a
I ¢
3 1 2x +1
Ii= Slog|s? - x +1|+ —=tan™! +op---[i
1= Ziog| o g (2 cx-

Using equation (i} and (i)

2
I= %+2x +§I0g|x2—x+1|+%tan'1[

2x+1]
+c

NG

Indefinite Integrals Ex 19.20 Q9

I = L tant [iJ +oy - - - fil) {Since ];dx = Liart [i] +c}
2 2

2 xZya? = a

Using equation (i} and {ii)

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

) 3
=X P ook - antan [ X 4e
5 3 2
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Indefinite Integrals Ex 19.20 Q10

2

Let 7= |——2
X°+6x +12

6x +12
II 1-2— B
X 4bx+12
6y +12
=X - ————dx+e -
lx +0x +12 b ﬁ
fx +12
Leti, =
: J.Ahr2+|E'a;-r+12

a2
Let 6x+12-,!a[x +6x 4+ 12) 4 u

=a(2x +6)+ u
Ex+12 = (23)# +62 + u
Comparing the coefficients of like powers of »,

BE=23 = A=3
Bl+ru=12 =  6f3)+u=12
H=-0
3fzx +6)-6
so, Iy= | —————
X°+6x +12
2a +6 1
ST ) T g T
x< +Bx +12 wirax(3)+(3) - 3) +12
1 =3 2x +6 e

; +8| 21 i
x“+6x +12 [ +3) +{\E)

- 2 6 _i[x+3 = 1 i l _if X
1y 3Iog|x +6x+12|+?3-tan [—"‘3_—]%5‘2 [smce.[mdx atan [aj+c:|
Iy = 3Im;||>(2 + 6 + 12|+21'5 tan™ [%] +Cp - - = i)

Using equation (i) and (i)

I=x —Sing|x2+5x+ 1.2E+2-.|"§ tan~! [%‘3]+c
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Indefinite Integrals Ex 19.21 Q1

Let :-]:‘.”_q&
%% +6x + 10

Let x.fz.;_f.ixhaxuu]u
=2 [2x +B)+ u
K- I22:|9r+64+,u
Comparing the coeficients of like powers of &,

1
21-1 ial
et z

1
Bl+pu=10 = B[EJG;J-O

#=-3
%t2X+5}-3
50, Iy= K
fiex+10

i 2x + 6 1
-z E ) dx - 3| Tt

e s 6x 410 Jg2+2xI3:+{3} -3 +10
4 1 2x+8 L 1 5

"3 e +6x +10 311{[,.3:’_{1:2

1
= 5[2Jx’+a~.10|- 3|og|v+3+.|'ix+3f+1

e [sin:e. r;;:rd'x =g +e, rﬁdﬁf - Iog|x+ N
X"+

¢C1|
F-ql;rz+6x+ln—3loglk +3+~Jx2+&:r+10|ic

Indefinite Integrals Ex 19.21 Q2

Let 7= J%ﬂ
? +2x -1
Let 2x+1:,!i{x2+2x—1}+,u
=24
=afex+2)+u
2x+1=(2A)x + 24+ u
Comparing the coefficients of like powers of x,

2i=2 = 2=1
224+ p=1 = 2f1)+p=1
H=-1
f2x +2)-1
so, I=] X
2 4 2x -1
_ (2x +2) | 1 o
JeZeax o1 Jx2+2x+(1)2—(1)2—1
1= 2w+ 2 - | 1

= 7)
SeZ o -1 \((x+1)2—[\/2_}2
I= (Z\I'x2+2x— 1)— log

e+ 1)+ (> +1}2— [\E)z

+C smce,]—lc."x=2 v +c, | ! a’x:\og)x+\u'x2—a2| +c
x x? - a?

1=2dx2+2x—1—log|x+l+q'x2+2x—l|+c

Indefinite Integrals Ex 19.21 Q3
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Let 7o]——X*1 4

4 +Ex —x?
Let x+1=li{4+5x—x2)+,u
e
=a{5-2x)+ u
K= (-2A) % + 52 +
Comparing the coefficients of like powers of %,

—2i=1 = 2--=

Sd+u=1 = 5[——J+,u=

—3{5— 2x}+1
2 2y
«;'4+5x—x2
(5-2) v+ L L
Jaron-x2 2 1‘/—[){2—5){—4]

=0, I=]

1
2

I=_% v.’ - 24 +%l - 2 2 a
4+ 8 - X
—x2—2x£+£—£—4
2 2
__%IJ Sl +£1 _ ! g
44 B - x 2 2
[, 5 (AR
2 2
Sl S .7, 1 .
2 Jarsw-x2 2 R 2
[T] _[ _E]
5
1 7 fog 1 1 %
I=——{2\|'4+5x—x2)+—sin'1 3 since, [ —dx = 2-/x +c, | dx=sin'1(—] +C
2 2 Ja1 S 2_ .2 3
2

J=—af4+5x - 5% s a2 28],
2 41

Indefinite Integrals Ex 19.21 Q4

Let 3:1&05(

NicT T T |

Let ax%-Gx+1=¢
{6x - B)dx = at

=12

F

T=2y3x?-Sx+1+c

Indefinite Integrals Ex 19.21 Q5
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Let 7= [&dx

5 - 2x - %2
Let 3X+1=Ai[5—2x—x2)+,u
ax
=a{-2-2x)+pu
T +1=(-2A)x -2+
Comparing the coefficients of like powers of =,

-24 =13 = j‘.=—§
—2i+u=1 = —2(—§]+,u=1
H=-2
-3(-2-2;{)-2
50 I=[24dx
' \I'5—2x—x2
B T e IO ! g
2 J5—2x—x2 1‘(—[)(2+:2x—5:|
] (—2—2){} 1
I=-2 v - 2
27 5 2x - 52 J—[x2+2x+{1}2—(1}2—5}
1_—31 (—2-2x}2d _3f 1 4
2 oo - \(_[(X+1}2_(£)2}
1--2 t2-29 -2 !

N

F=-34f5-2x- %% - 2sin™? [X\.'%lJ +c
Indefinite Integrals Ex 19.21 Q6

Let 7=]—— " g

48 4 - w2
Let x =1i{8 +x—x2)+,u
=i
=A{1-2x)+ m
K= {-28)x+ 2+ u

Cormparing the coefficients of like powers of «,

23=1 . 2oL
2
1
A+u=0 = (—§]+;¢=D
4
@
—%(1—2X}+%
S0, [ = —S————"a
s,l'El+x—x2
1-2
IO e NPV ! a
2 farx-x2 2 J—[XZ—X—EE:I
1-2x
;=_%1Jl Lo sl 1 4
Q4w — X 2 2
Clx?co [ D[ 2] -2 -6
2 2 2
1-2x%
r--1 ( ) . + ! g
2 u.’EEJ“\,_Xz | X_lz_ﬂz
2 4
1 1-2x 1 1
I=—§] ( }20‘ += — .
u'r8+x—x _3 B _32
2 2
1
1 1 X-3 1
1‘=—§><:2\,|'El+x—x2+§sin'1 =R since,]de=2\|")7+c,j
3 e

1‘=—s‘I'El+)(—){2+lsin'1 P
2 ha

Indefinite Integrals Ex 19.21 Q7
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since, ]idx =20+, | av = sin”? [i] +C
5 22 _ 52 El

;dx = sin [i] +C
2 _ .2 a
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Let J'-J:’,idx
Ix? +2x -1

.z
Let x+2-za[x +2h’-llv).|

x+Zud{fx 2]+ pu
X#2= (2-llx 2w n
Comparing the coeffcients of like powers of x,
1

2lml = A==
2

Bepez o 2[%]-;4-2
= H=1

l(2J'r--2lt-1.
AL e

#2x -1
e 3 {2;(-2} i + B st
2 fefemn -1 Jx’a‘?x&:l:l!-(l}:-l

1 2x+ 2 1
P s + | o

S ST PR

i z :
f-52 x2+2x-1+luglx+1+”|Ex01] -IJE]

% i 1

+C 5|naa,[$dx-2-dr;.[ O‘x-lugl«c&z-eil +€
[ sz—az

LRSS +2x-1+lo9}"+1+&§+2x-l|+c

Indefinite Integrals Ex 19.21 Q8
Lctx+2wfi(x3—1)+3 (1)
dx
= x+2= A[ZI)+B
Equating the coefficients of x and constant term on both sides, we obtain
1
QA== A==
2
B=2

Fram {13, we obtain
(x+2)=%(2x]+2

1
—(2x)+2
Then,f X2 dx = 2( ) dx
NI NP
1 2x
=— 'fr-{—
2 f\.lrxl—l '[Jx

a':c letx’—1=¢ = 2xdr=di

f dx -(2)

-1
In—J ,__._._,
ln—J—dx letx’ —1=1 = 2xdy=dr

ety
=%[2v’5]
=t @

=+x' =1 0 O
Then, J-Jxlz_l'l'r=2J-Jx:_l4r=2log|x+m| b c;\\

From equation {2), we ohtain @K% Q
J‘ X2 M+2Eog|x+v‘x’—l|+C 6\
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MILLIONST /R l =

-1 x 1 ix

| dit = |
\fx +1 \fx +1

«jx +1 \’Fx +1 'Jx +1 2
I2\.|r_| - —_—dr = -JE lnx+'\|'x2+1

i
ﬁ—lﬂ:u\m

+

+

Indefinite Integrals Ex 19.21 Q10
Let J=]——2 g
~JX2 +x +1
a
Let X:X.E[X2+X+1l+,u
=A{Ex 1+ p
K=f[2R)x + A+ u
Comparing the coefficients of like powers of »,

2i=1 = A==

2
1
A+u=0 = (2J+'H=D
o pe-l
2
l{z‘x+1}+l
50, I=J4d2 2o
WxZax 41
oy (22X+1) ax - Ly IR
2JX+X+1 : ,~(2+2x1+l—l +1
2 2 2
I=%I 4+l o1 1 a

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

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

+C [since,]—ldx=2xf;+c i

1
) dx=\0g|)«+x}x2—az| o
¥ PR

+C

I=\;'x2+x+1—%log>x+%+dx2+x+1

Indefinite Integrals Ex 19.21 Q11

Let 7= 2*1 4

u'xz+1
el
Let x+1=z§[x2+1)+,u

1= Af2e)+ u

Comparing the coefficients of like powers of #,

2i=1 = j‘.=£
2
= H=1
1
“fax)+1
S0, 1'=]:2 i
«.lu'x2+1
2
NN IV
2 x%+1 W +1
I=%x2\|'x2+1+logx+u'x2+1 +& [since,]%@‘x=2\|"}7+c, | dx = +alw? - g2 +c}
5

I= -\.u'x2+1+log}x Falx® el

ro 60 ‘\C)

Indefinite Integrals Ex 19.21 Q12 @
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2y + 5

M“.LTDONSTF}R Lt I=I:x2+2x+5 "

a oz
Let 2x+5=,aa[x 2y +5}+,,¢

=a(Ex+2)+pu
2x+ 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=] £
w2 425 +5
. {ex +3) oo s 1 g
- \(x2+2x+(1)27(1}2+5
! 23 gvsa

j L
Jo 17+ (o)
I=24fv%+2¢ +5+3log

) w42y + 5

v+ 1+ (X+1}2+(2)2

+c [smce,[%dx=2 fe +c, ]Jl_a‘x=\og‘x+\x2+a2‘ +c:|
e

)«’2+a2

1=21|'x2+2x+5+3IDg|x+1+\x2+2x +5‘+c

Indefinite Integrals Ex 19.21 Q13

Let I= [&dx

y'5—2x—x2
a 2
Let 3x+1=la{5—2x—x )+,u
=A(-2-ax)+u
S +1=[-22)x% - 22+ pu

Comparing the coefficients of like powers of x,

-24i=3 = 1=—§
3
—EA+u=1 = —2[—§]+,u=1
= p=-2
-3{-2-2;(}-2
=0, I=] E s
~‘I|5—:2x—x2
I T e I L
2 Jo-zx -« \[—[X2+2X—5:|
PO s~k S ! qr
2 5 ax - 52 \(—[x2+2x+(1}2—(1}2+5:|
"=‘§ -2-2x o2y 1 -
AR | [
pol3m2oex 1
2

— d
N5 - 25 - 57 \[wﬁ-)z_ o+ 1)7

3 . 1 . 1 1 .
F=-IZxoyi-2x-x%-2sin™! e since, | —=dx =2x +c, | dx=sm'1(£J +cC
2 J6 N 32 - 52 2

F=-3soax-x —zsint [ XY 4 e
N

Indefinite Integrals Ex 19.21 Q14
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Let 7=[ 2" %ax
1+x

1-x 1-x
bt
1+x 1-x

ll_XX

Nl-x?

Let 1—X=i%{1—x2}+y

-

X

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

Comparing the coefficients of like powers of %,

1
-2A=-1 = A==
2
= Hu=1
1
Z(-2x)+1
=0, I=] 2 b
«||1—x2
1 25 1
== ( }':."x + e
21— k2 Af1- x2
F=liodi o sinty e since, jio‘x = 2% +1, [;dx =sin! (x) +c
2 N - 57
I=+1-x% +sinlx+c
Indefinite Integrals Ex 19.21 Q15
2x +1
Let /= | ————dx
W2+ ax +3
a2
Let 2x+1=/?.a{x +4X+3)+;.«
=i{2x+4}+,u
25+ 1= [24) 5% + 42 +
Comparing the coefficients of like powers of %,
22=2 = A=1
4l +p=1 = 4+ pu=1
= H=-3
{22 +4)-3
=0, I=] 3¢
% 4 A+ 3
o fex+4) " 1 o
JxZrax +3 JiF e (2)+ (2)F - (2 + 3
_ {2+ 4) a3 1 /
T dx +3 ,\((x+2}2—1
Fe2fe T ax 43 -3 F 2 yffrr2)-1 a2 , 1 oo NS
WS+ dx + ogly +2+ 4 + 2) +c [smce]&x J;+c]mx ogkw-x a|+c
a‘=2dx2+4x+3—3log|x+2+\,'x2+4x+3|+c
Indefinite Integrals Ex 19.21 Q16
2% + 3
Let =] ———_ax
Jx% 4 dx 45
Let 2x+3=1%{x2+4x+5)+y
=a(2x+4)+ u
2%+ 3= (22 + 4d +
Comparing the coefficients of like powers of »,
22 =2 = a=1
4i+pu=3 = 4f1)+u=3
= H=-1
; [(2x+4)—1
S0, = [ ¥
YxZ 44w+ 5
_ {2x + 4) e 1 o
Tt 4n 15 Jx2+2x(2)+(2}2—(2)2+5
_ {2x + 4) oo 1 p
T Jx +2) + (1)?
I=2x%+4x +5-la }x+2+, - S| since, idX=2\l’)7+C, g gl + 2 ¥ & o
d ) I& J Es +&2 ?

I=24x2 4 4x +5—IDg|X+2+~|’X2+4X+5|+c

Indefinite Integrals Ex 19.21 Q17
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5x+3

frpmt
TN e dxell

—let Sx+3=Al2x+4 1+ n

5
A=, u=-7
T K

dx

5 ;
Al2x+4i+u §|_2x+4|—7

X = dx
'sz+4x+lll '«fxg+4x+1EI

5
—(2x+ 4]
= GReAn o 7
'xfxz+4x+lﬂ ‘mfx2+4x+lﬂ
5

Y [ I R
Taft TN+ 20 +6
=5 x2+4x+lﬂ—710g||x+2'|+q.'x2+4x+10|+C

Indefinite Integrals Ex 19.21 Q18

ax

LetI=IL2
x4 25+ 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,

1=£I§E+I__£E___
20 Wxf+2x+ 3

1 cdx
=—x2\E+ N

2 'I-x-'X2+2X+1+2
=+ G‘l—x+C

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
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Indefinite Integrals Ex 19.22 Q1

1
Let I=]| ——————dx
4Cos K +951n° X
Diving numerator and denominatar by cos? x
1
z
_ cos x2 .
44+ 9 tan® x
I sec’ x
4 +9tan®x
Let tan x =+t

ax

secix dy = ot
at
4+a(t)°
at
4+ [3t)?
Let It=u
39t = du

I=

I=£tan'1 _Etanx +0C
&} 2

Indefinite Integrals Ex 19.22 Q2

Let I= 1 el

4sinfx + 5oostx
Diving numerator and denominatar by cos2x
1

I= cos® x O
4tan®x +5
sec? x

= fdx

4tan“x +5

Let tan » =t

seciydy = gt
adt
4+9{t)
at
4245
Let 2r=u
2t = du

du

P -
()

Indefinite Integrals Ex 19.22 Q3 %
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2
T ax
2 +sindy
_ 2

2+ 2siny cosxy

Let 7=]

dx

Diving numerator and denaminator by oos® x

1
z

P=| COs”x
1 SINA COS X
vl z
cos” w oSt w
sec? x
L
sec® ¥ + tanx
z
SECC N
[=]———M——adx

1+tanx + tanx
Let tan x =1t
sect xdy = ot
at

P=f
|

P %tan_{Etanx +1]+c

£ NE)

Indefinite Integrals Ex 19.22 Q4
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COS X
Cos 3
cosx
z ls—dX
4o0s® x - 3C05K

Let 7=]

Diving numerator and denominatar by cos® x
cos X

I= —DJSSX ax
4cos® x + Josx

CDSSX CDSSX

SBCZX

4-3sectx

SEC2 X

4—3[1+tan2x)dx

SBCQX

4-3-3tan®x
2
£ sec X2 e
1-3tan“x
Let tan x =1t

=] X

= ax

sectix dx = gt
at
T [
[1-31*2
at
=
1-{£r)
Let JEt=u
Jadt = du
£ du
= 2 2
(1" - {4)
e+l
[a]
1-u
Bt
1- Jat

+C

il )
J.vﬁ;
1
=—lo

Eﬁ;

+C

E=é|og

Eﬁ;

1+J§tanx -
1-tanx

Indefinite Integrals Ex 19.22 Q5

Let I=];.2dx
l1+3sinx

Diving numerator and denominator by cos® x
1
z
7= l COS™ X ax

1 3 sin® x
+

0352)( CDSQX

2
secty
P S— 1Y

SBCZX + 3tan2x

2
iy sect x i

) 1+tan®x + 3tan® x
2
iy H{=1st X2 e @
1+ 4tan®x 0 . (: ;
2
= a 6 N
1+ (2 tanx) @ C)

Let 2tan x =1
2sec? x oy = at K@ Q
a

-2 1:;2 6\'@

=—tantt+c
O
i= i'car'u'1 f2tanx)+c ’\\\ ®®
2 Q\ v/

Indefinite Integrals Ex 19.22 Q6 b
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MILLIONSTR Let =¥

I+2005° K

Diving numerator and denominatar by cos? X

1
cos ¥
I= [—20')(
3 +2|:|:|5 X
oo x cosZ x

SECZX

) Ssectx+2

SECz)(

} 3{1+tan2x)+2

y 59:22x e
A+ 3tantw + 2
2
_ sec XQ e
E+3tanx

Let \Etan x =t
\E sec? x dv =gt
1 ar

i EJ(JE}Z+?2

aw

el

i

1

- mtan‘l [%] +c

Indefinite Integrals Ex 19.22 Q7

1

= [— - ax
{sinx - 2cosx) (2 sinx + cosx)

) PR : —ax
ZEINT X + 5Nk CcOsy — 45Ny cOsxy — 2 CO5° 5

= ! ax

2sinfx - 3siny cosx - 2cossx

Let

Diving numerator and denominatar by cos® x

z
iy 2secx o
Ztan“x - 3tanx -2

Let tan x =t
sectx dx = ot
at
/ 2P _3t-2
dr

shyzs

£2-3¢ 4

N
L ]
1
|
R ——
8]
|
TR
|
S
%]

=g T Iogiﬂs ¢ Q
EoNEs > &
1, |r-2 @ @
=§I0gﬂ_+]J+ @K% Q&

1+ a3 S b

Indefinite Integrals Ex 19.22 Q8 N O
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sin2x
Let I= Iﬁdx
SN N+ COos X

Diving numeratar and denominatar by oos*x

2
I=12tan:(590 de
tan” x +1

Let  tanfx =t
2 tanx sec® x dy = ot
at
e e
= +1
=tanlt+c

I=tan! {tanzx) +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= | ————dx
SINT X +5in2x
1
=|— - ax
SiN“ X + 25Ny cosx
Diving numerator and denominator by cos2x,
z
sectx
.I!' = 270.)(
tan®x + 2 tanxy

Let tany = ¢
secix dy = gt
| aqt
et +(1)° - (107
o at
(e+17 - (1)
t+1-1
r+1+1

t
t+z

e 2

+C

tan.x
tanx + 2

. %
NN

Indefinite Integrals Ex 19.22 Q11 %
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I= ;_?_dx
COS 2 + 35IN°x

= 5 ! — [=r's
Zoostx —-1+3s5ncy

2

Diving numerator and denominator by oos® x,

Let

z
=] e S—
2 -sectx 4+ 3tantx

_ Seczj i
2—{1+tan2x:] +3tan®x
2
SECT X
= = = ax
2-1-tan"x +3tanx
_ at

) 1+2tan®x

ﬁtanx =t

V2 sec? x dv = dt
1 1

F=—
JElle

1
—t
N3

1
2

antt +c

I

&

tan™! [JE tanx) +c

mm Wondershare
PDFelement
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Indefinite Integrals Ex 19.23 Q1

1
— ¥
L+ 4cosy

1-tan?
z

Let =]

Put COSx = -
1+tan® =
2

:=];de
1-tan?l
S+4 2

1+ tanzi
2

kY
1+tan?l
=] ax
l1+tan?f |+ al1-tar? X
2 z

=1 x de
E+5tan®l +4- 4tan®
2 2

Y
sec?l
= —2Eax

9+tan2£
2
Let  tans =+
2

ESEC2 idx =dt
2 2
. 2dr
(3)° +¢2
1

=2w=
3

tan™! ft)+c

X
tan —

7= 2 tant +cC
3

Indefinite Integrals Ex 19.23 Q2
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1

Let I=]—F—ak
E-4dsiny
Etani
Put sim(=—2
1+tem2£
2
=I—o‘1 —
2 tan—=—
5-4 72)(
1+tan® 2
2
1+tan?d
= 2 ax
sli+tam | _afz2tand
2 2
SECzi
=] 2 dx

5+5tanzg— Eitani

Let  tans =¢
2

1
= seczidx =dt
2 2

24t

2 o5t +5
adt

Indefinite Integrals Ex 19.23 Q3
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Let 7=] L
1-2sinx
2tani
Put siny = 2
1+tar'|2£
2
Pef— 1
Ztan
1-2 2
1+ tan? =
1+tan®l
=] Teits
1+tar12£—4tani
2 2
sec? =
=1 X . X ax
tan® > - d4tan= +1
2
Let  tani -t
2
lseczio‘x=dz‘
2 2
2qt
Pl g——
-4+ 1
~ 2dt
- Z Z
t —2t{2}+{2) —{2) +1
g=gjd7r2
fr-2) +3
i at
A —

(¢ -2)" + [¥5)
=2;<L|Dgﬂ+c
23 T|t-2+43

tani—E—\E
I= —log—=— |+cC

‘ﬁ tan%—2+\E

Indefinite Integrals Ex 19.23 Q4
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1

Let I=|———ax
doosw -1

1- tanzi
Fut COs. =—§
1+tan®l

z

kY

SEC2—
= 2 dx
4-atan?E _q_ tanzg

kY
Let 4 tan = t

=]T
Tl

1 ~,.F3_+J§tan%

= —=lo

g—
Jl—S ﬁ—q’gtan%

+C

Indefinite Integrals Ex 19.23 Q5

Let f=[%dx
1-siny +cCcosy
2tani 1—tan2£
Put  sinw=— % 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
14tan?
= 2 dx
1+tan2£—2tan£+1— tanzi
2 2 2
sec2£
=— 2 g
X
2-2tan—
2

Let tan%= t @
lSeuzzidx =dt 0 .\Q

2 2 ’\'

2, dt S° oL

2°1-t
-loglt-¢+c &% Q
1—tani

e OQ é\
Indefinite Integrals Ex 19.23 Q6 '\\\ @@
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1

Let Jef0—orouou»
3+ 2s5inK +Ccosx
2tan 1-tan?22
Put 5inx=72X, cosx=7§
1+tan® 1+tan®
2 2
= ! av
2tani 1—tanzi
I+2 2x + ,E
1+ tan®Z 1+ tan®
2 2
[1+tan2i]
2
= dx

3 1+tan2£ +4tan£+1—tan2i
2 2 2

SBCZi
=1 ks 2;( de
S+3tan® S +dtanl +1- tan® =
2 2
sec2£
=] 2 iy

2tan2£+4tani+ 4
2 2

Let tant -t
5

E59::2 gdx =at

at

2
Il
2 ¢ 42t+ 2
~ at
P Btel-142
at

F=f— =
fr +1)% + (1)

tan™! ft+ 1) +c

ks
I=tan! [tan5+ lJ +C

Indefinite Integrals Ex 19.23 Q7
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Let I=] ! ——dx
13+3cosx +4s5iny
‘.2tar1i 1- tanzi
PuUt 5inx=72, msx=— 2
1+tan2£ 1+ tanzi
2 2
I=] . ax
1—tan21 2tar'|i
13+3 ;2( +4 S
1+tan® 1+tan® 2
2 2
{1+tan2§]
= A

13 1+tan2i +3- 3tan2£+8tani
2 2 2

x
sec?l
2

= i
15+13tan2%-3tan2i+atanﬁ

Let  tant =+
)

1
—seczidx=dt
2 2
_ 2dt

16 +10#2 + 8¢
I ot

10 t2+it+g

[

I

Indefinite Integrals Ex 19.23 Q8
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1
Let I=|——
COSX - SiNX
1- tanzi 2 tani
Put cosx =— 2 sinx=— 2
1+tan2£ 1+tan2i
2 2
I ! dx
1-tan?® x Z tani
2 |_ 2
1+tan2i 1+tar12£
2 2

[1+ tan? %]
o

I
1—tan2£—‘2tani

-

Let  tans =+
2
1 ax
—sect =dy = gt
2 2
2qt
1-t2 -2
oot
PeEr-1
2dt
tr2r+1-1-1
24t
— -z
(r+1)2-[.j2_)
2t
() - (e+ 1)

ﬁ+t+1
N

-
--)
1=~

1=

2

=_—"_|no +c
2.2 J

1 ,E+tan£+1
I=—I0g72 +c

'\’E ﬁ—tan%—l

Indefinite Integrals Ex 19.23 Q9
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1
Let I= | ———ad
Siny + Cosx
Ztan X 1-tan?
Put sinx=7mosx=7§
1+tan® 1+tan?l
2 2
r= ! dx
2tani 1- tan2£
R 2

1+tar12£ 1+tar12£
2 2

1+ tan® x

= — L —ax
2tant +1-tan?l
2 2

X
SEI:2 —
2

=l M de
Ztanl +1- tan® =
2 z

Let  tans = ¢
2
1
—seczidx=df
2 2
ogt
e
2t+1-t
at
=
ltz—zt—l
ar
FPoorel-1-1
dt
2 2
(-1~ ()

2dt
() - fe- 1)

JZ+t-1
N

r=-2]
7=-2]
=2

2

=——ln
N E

+c

1 ﬁ+tan£—1
I=—I0g72 +c

”{E st—tan%+1

Indefinite Integrals Ex 19.23 Q10
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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

[1+ tar?® %]
=] iy

5+5tar'|2£—4-+4-tar'|2£
2 2

X
SECZ2 —_

Ry
Starn® S +1
2

Let 3tan% =t

3
= seczidx =gt
2 2

ait

7
il

2
3
= Etan'l(a‘)+c
3
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 = 2
1+tanZ2¥ 1+tan?
2 2
I 1 e
2tan 1-tan?2 2
2+ 2x 4 ”
1+tan® 1+tan®l
2 2
[1+tan2£]
- 2 e
2+:2tar12£+:2tan£+1—tan2£
2 2
s
= - 2 ———ax
tan®Z + Ztan> + 3
Let  tani - ¢
2
ESEczidx=dt
2 2
2qt
Il mg——
2y 2t+3 @
g at 0 S < )
tZ 42t +1-1+3 6 ’\\
a2t QO o
T
¢+ 17 < [B) {b

= %tan'1 [%J +c
I =7 tan! % feo . OQ &Q
N
Q\ v/
Indefinite Integrals Ex 19.23 Q12 N
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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-tart =
2 + 2
1+tanzi 1+tanzi
2 2

{1 + tan® i]
2

= -y
ztanX +J3_—~J§tan2£
2 2
sec? X
= 2 e
2tan%+ﬁ—ﬁtan2%

Let tani-¢
P

L sec? X = gt
2 2

24t

I=Izt+nf§-~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

tanS:%

="

r=63+1=2 1 60 ‘\\'()Q
E=Jrcosesinx+rsin8cosxd}( @ O
=£171 o @

rsinfx +8) &6 Q&
=%[cnsec[:x+9)dx \@ %'

=£Iogtan[£+€] %

2 2 2

+c ‘ OQ &Q
!=%Iog tan{%+%] +c .%\\V@®
Indefinite Integrals Ex 19.23 Q14 @ )
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1
Let I=]—dx
SNy — o3 cosx

Let 1=rcosd, and «5=r5in8

F=43+1 =2
tan.S':«E
=2
3
i=] 1 dx
FCosSsing - X sing cosx
=l _;dx
2 sin{x - &)
=%lcasec(x—8]dx
1 ¥ 8
= Zlogltan| =-—||+c
2 [2 2}
I=£Iogtan AR | S
2 2 6

Indefinite Integrals Ex 19.23 Q15
1

Let s | ————— v
E+7cosxy +siny
2tan£ 1—tanzi
Put sinx=7,cosx=72
1+ tard 2 1+ tan?
2 2
I Oy,
r= ! dx
?(1 _tan? i} 5 tan
5+ 2 + 2
(1+tan2 i] 1+tan2£
o z
[1+tan2£]
- 2 ax

X X X
Sl1+tan®Z |+ 7-7tan® = +2tan=
2 2 2

sec2
2 el's

-

—:2tar12£+12+2tani
2 2

Let tani =t
2

lseczidx=df

2 2

- adt
—2#? 417 4 3¢

.
t2-t-6

I
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Indefinite Integrals Ex 19.24 Q1

mm Wondershare

Let I= ];
1-cotx
1
=) cosx ax
1-—
sinx
- sinx .

sinx — cosw

Let SiﬂX=i%(SiﬂX—CDSX}+;¢{SinX—CDSX}+V

sin = idi(cosx +sinx)+pufsing - cosx)+v
i

sinx = cosfA - p) +siny (2 + ) +v

Comparing the coefficients of siny & cosx on the both the sides,

A+u=1 1)
A-u=1 . f2)
v=10 {3}

Equation {1},{2), {3} gives

1 1
a=1u-L-0
4T3

1 . 1.
E[cosx +sinx) +§(smx - cosx)

I=] fsinx - cosx) o

foosx + sinx) x+l[dx

_1feosx +sinx)
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
COS X
= [ ————ax
COSX — SINX

Let I=]

Let  caosx =i%(casx—sinx}+,u{cosx—5inx)+v

a . :
= ia{— sinx - cosx) + ufoosx - sinx ) +v

oosx = siny (-4 - ) +oosx (-2 +u)+e

Camparing the coeffidents of cosx & sinx on the both the sides,

A-pm0-ooo- )
“At+pu=1l--—---- {2)
p=0-------—- {3)

Equation (1), (2),{3) gives

1 1
A=-Z,u=2,v=0
2 H 2 Y

_%(— sinx - cos x) +%{cosx - sinx)

r=1 frosx - sinx)

=£ M X+£J‘Q‘X
2 [CDSX—SlnX} 2

1 . 1
=-Zloglcosx - sinx |+ Zx +¢
2 2

1 1 .
I==x-=log|cosx - sinx|+c
z z

Indefinite Integrals Ex 19.24 Q3
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I+2C05K + 4siny

Let _—
ZEiny +Ccosx +3

Let I+2cosx +4s5iny = ,idi[:zsinx+cc|5x +3)+ uf2siny +cosx +3)+w
fie

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,

R R - TIE N —— {1}
P+ =2 - {2)
2ptr=3--------- {3)

Solving equatian {1}, {2] and {3}, we get
A=0,u=2,p=-3
_ 2(2sinx +oasx +3)-3

I= - by
{2 S|nx+cosx+3)
—ofdx - — 1
ZEiny +Ccosx + 3
I=2x -3l +C)————— —— {4)
1
Let H=]— I
ZEiny +Cosx + 3
2tani l—tanzi
Put SNy = ————, m5x=—2
1+ tar? 2 14+ tan? 2
2 2
1
=1 i
X X
2 tan— 1-tan®Z
z 2;( + i +3
1+tan® 1+tan?l
2 2
[1+tan2§]
= qx

4tan£+1— tan2£+3 1+tan2£
2 2 2

seczi
= 2 e
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
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Let I= ;dx
p+gtanx
=]’;‘dx
+q siny
fe [msx]
| cosx s

pcasyx +qsiny

Let CDSX=ii(,DCDSX +@sinx)+ulpoosy +gsinx)+v
e

cosx = Af-psiny +goosx)+ ufpoosx +gsing)+ v

cosx = [-pd +qu)sinx + [gd + pu)cosx +v

Camparing the coefficients of sinx, cosx on the both the sides,

PR+ Gu=0-=== == {1
QA+pp=l--—--—~ {2}
p=0-— oo ——— {3)
Solving equation {1}, {2) and (3],
g
Ve
_ £
T
=10
M o,
;- q {-psinx +gcosx) o  [prosx +gsinx)

{,D2+q'2) {poosx +gsiny) i (p2+q2} focosx +qsinx

o

{|DgLDCDSX +q 5inx|} + m

f=ﬁ ¥ +C

Indefinite Integrals Ex 19.24 Q5

Let I Scocosx+6

=[—— 7" " "
Z2Cosx +5iny +3

Let  [Scosx +6)= 1%[2 cosx +siny +3)+ af2cosx +sing + 3+

fScosx +6)= A (-2sinx +cosx ]+ uf2cosx +siny +3) + v

[Scosx +6) = [-22 + a) sinx + [ + 2] cosx + [3p+ v)

Camparing the coefficients of sinx and cosx on the both the sides,

Pl pu=0------ {1}

A+2u=G-—mm - - (2)

Jputr=6H----—-- {3)
Solving equation {1),[2) and (3],

A=1

H=2

r=>0

N 0wy,

[-2sinx +cosx)

I=] b + 2]

{2 cosx + sinx +3)

I=logl2cosy +sinx +3|+2x +c

Indefinite Integrals Ex 19.24 Q6
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2sinxy +3 005N
= dx

Let =]
Asinx +4cosxy

Let (2sinx +3cosx) = Ei{S Sinx +4cosx)+u(3sing +4o0sx)+v
e

(2siny+3cosx)=A(Icosx - 4sinx)+ w{3siny + 4cosx) +v

(2sinx+3cosx) = (32 +4u)cosx + (-4 +3p) sinx + v

Camparing the coefficients of sinx, cosx on the both the sides,

A H+du=3------ {1)
43 +3u=2----- {2)
p=0---—-—--— {3)
Solving the equation [1},[2) and (B}J
1= L
25

_18
Y
v=10

1 [3cosx - 4sinx)

r- Lo
25" [3sinx + 4cosx)

X+E]G"X
25

1 . 1
= —loglsing +4cosx|+ —=x +C
25 25

Indefinite Integrals Ex 19.24 Q7

1
[ —
3+ 4oty
sinx
Jsiny +4cosx

Let I=|

=1
: el . .
Let smx=AE(Ssmx+4cosx)+,u[:35mx+4cosx)+v

sinx = A{3cosx - 4sinx]+x(3siny + 4osx)+ v

sinx = (32 + 4u)oosx + [-42 + Ju)sing +v

Camparing the coefficients of sinx and cosx on the both the sides,

A+ dpu=0---——- (1)
4 +3p= 1 m e - (2)
v=0------- {=)
Solving the equation (1),{2) and [3), we get
3
25
-2
. 25
v =10

4  [3cosx - dsinx) 3
R i i+ — [dw
25" [3sinx + 4cos x) 25

I= —ilogpsinx + 4cos x|+ 3 e
25 25

Indefinite Integrals Ex 19.24 Q8 60 :\\'C)
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_2tanx +3

S 3tanx + 4
_(2sinx +3cosx
T Asing + 4cosx

Let

. d . .
Let  2sinx +3cosx = 15{3 sinx +4oosx)+ uf3Ising + 4cosx)+e

2siny +3cosx = A{3cosy - 4sinx)+ x(3sing + 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],
_18
T
PR
25
v=0

1 [3cosx - 4sinx) 14

- ——|ax
25" (3sinx + 4cosx) 25

18 1 .
I=—x +—I0g|35mx+4cosx +C
25 25

Indefinite Integrals Ex 19.24 Q9

1
Let I=|—-—0dx
4+ 3 tanx
r= cosx

4cosx +35iny

ad . e
Let CDSX=ld—(4msx+35|nx}+,u{4c05x+35mx}+v
e

cosx = A[-4sinx +3cosx) +u(4cosx + Isinx] + v

cosx = [-44 + 3u)sing + (34 + 4u) cosx +v

Camparing the coefficients of sinx and cosx on the both the sides,

43 +3u=0---- - (1)
Mdp=lo-onm - (2)
p=0-————-—— {3
Solving the equation (1),{2]) and (3],
Pl
25

-5
# 25
v =0

-] 3 [~4sinx +3cosx)
T {4cosx + 3siny

x+ijdx
25

I=:—5|Dg|4casx+35inx|+%x+c bo c;\\'()
Indefinite Integrals Ex 19.24 Q10 6 Q
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Let = Bocotw +1
Ity +2
I=] B Cosx 4+ 5iny e

Jcosx 4+ 2siny
Let Bcosx+sinx=24 ;“.—(3005)( +2sinx)+ pf3cosx +2sinx) + v
0

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 bath the sides,
2A+3u=8----- {1)

p=0------- (3)
Solving equation {1}, {2) and (3],

A=1

H=2

=0
_f-3sing + 2oosx)

I e+ 2

(3 cosx + 2sinx)

I=logl3cosy +2sinx|+2x +c

Indefinite Integrals Ex 19.24 Q11

45iny +5cosy

Let =]
Esiny +4oosx

Let 4siny + 5cosy = idi[S Sinx +4c0sx)+ uf5sinx + 4cosx] +vw
fie

4siny +5c0sx = & (Soosy - dsinx]+ ufSsiny +4cosx) +v

dsinx + 5cosx = [S2 + 4u)cosx + [-42 + 5] sinx + v

Camparing the coefficients of sinx and casx on the baoth the sides,

43+ Eu=d-— —— - {1)
Ed+du=6--—---- (2]
p=O----—- - {3)
Solving equatian {1).{2) and (3},
_ a
T 41
)
H 41
v=0
N owy,
‘- E[dx+i [5c-05x—4sinx)
41 41 [Ssiny + 4cosx)
I= EX +ilog|5 sinx +4cosx|+cC
41 41
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Indefinite Integrals Ex 19.25 Q1

Let I =[x cosydy

Using integration by parts,
I=xjoosxay - [[Ix[cosxax)dy +c

=xsiny —[sinxdy +cC

I=xsinxy +cosx +c

Indefinite Integrals Ex 19.25 Q2

Let 7= [log{x +1)ax
= [1xlogfx + 1) dx
Using integration by parts,

I=Iog(x+1)j1dx—j[ x]ldx]dx+c

x+1

=x|Dg{x+1)—J[ﬁde+c
1

=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?logx dx

Using integration by parts,

I=logx|x®adx —][ixfxadx]dx+c
X

4 4
x x
=—Ilogx - [—adx +cC
4 G5
Wt
=" logx - = [x3dv +c
4 4
= X—Iogx— Z[—ax +c
4
4
I= X—Iogx -~ x%4c

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* - Il. et dy =xe* -e" + 0
Indefinite Integrals Ex 19.25 Q5
Let I = [xe¥dx
Using integration by parts, 0 . C)
3=xjez"dx—l{1xlezxdx)dx+c b C’)\'\

_xe™ I[ebr

B CA o
2R

Indefinite Integrals Ex 19.25 Q6 @ \o,/
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Let I= [Xze'xo‘x

Using integration by parts,
I=x%e™ dv- ]{EXje'x o‘x)
= —x % - [{2x) (—e"x)
= —x%F 12| xe~*dy
= -x%* 4 E[Xj e gn — | {1 >< ]e"fdx} dx]
= %" +2[X[—e"x:]—]{—e'x)dx]
= -x%F —2xe™ + 2o Fdx
I=-x%e -2xe™*- 287 +c

i=-e" [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[xfsinxdx— [f1 xjsinxdx)dx]
=X25inx—2[x{—msx]— [[:—ccnsx}dx]
= x¥sinux +2x cosx - 2[[cosx Jdx

2

I=x“sinx+2xcosx -2sinx +C

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

= Zx%ginzx - |xsin2y dy

xZginzy - [X[ sin2x gy - | {1j5in2xdx)c"x:|

wZgin2y - |:X [—_ |:|:|25 QXJ - j[— —CDS;XJG‘X}

x2singx + X cosex - l](coszx}dx
2 2

n
Pl 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
= -=cCos52x + — [cos 2x dy

z z2

x 1 sin2x
==-—COS2X + ———+¢C
z z2

I=—£0052x+£sin2x +C
2 4

Indefinite Integrals Ex 19.25 Q10


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

https://millionstar.godaddysites.com/ . [

PDFelement

Remove Watermark g

Lot 7o qoaloax)
kY

= [xi] [Iog [:Iogx]:] dx

Using integration by parts,

f=|Dg|DgX]%G‘X—[[ ! [idedx

= logx xlogflogx) —][X I:gx IDgX]dX

=logx xlogflogx) —]%dx

=logx xlogflogx)-logx +c
I=logx (loglogsx - 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 —j{l]sinxdx)o‘x]
=xZsinx —2[X {- CDSX}—J{—CDSX)G'X]

=x2siny +2xcosx - 2[foosx)cx

2

I=x%siny +2xCO5K - 25Ny +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 +loglsiny|+c
Indefinite Integrals Ex 19.25 Q13
Let I =[xcos?xdx

Using integration by parts,

I=x[cos?xdy —]‘IICDSQXG"X)G'X

=X[(M]dx_f[][ﬂ]w}dx

2 2
x [sin2x 1 sin2x
= +x|-=|x+ ax
2 2 2 2
o ¥ 1 %% 1 COs2x @
= —8INZx + —- —x—- |- +c
4 2 2 2 4 2

X
I =—sinZx +X—+—CDSEX+C
4 4 B

Indefinite Integrals Ex 19.25 Q14 & Q
X0
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Let I=[x"logx ax

Using integration by parts,
I=logxxZdx - ][ilxzdx]dx
x

e+l el
=X logsx - | ixx ax
n+1 X o on4+1

r+l "
- lagsx - | ul ax
n+1 n+1

R+l
X 1
logx - xMlye

n+l [r7+1:]2

=

Indefinite Integrals Ex 19.25 Q15

[E%de=[|10gx|(—lﬂ-]dx
x x

by integration by parts

([ |[;lﬂ—]dx=lung [;lﬁjdx—][d':fx 'J ([(;lﬂ—]a‘x]dx
L-n 1[5l L= -n

=lngx[ l—n]_J;[l—n]dx=lngx[l—n]_l[m]dx
L 1 L=n L L

B L

Indefinite Integrals Ex 19.25 Q16
Let !=szsin2xdx

e [1— CZ;S Ex]dx

Il

2 2z
=IX—G"X—I NEoos Py s
z 2
_x3_1 [x%cos2x dx
=5l ]
X3 1 =
=?—§[X ICDSZXG'X—I{EXJCDSZXG'X}G'X]
3 . ;
_x l X25m2x +lxzj X5|n2x i
=] 2 2l 2 2
K3 1 : :
= T - —x¥sin2u + Z[x[ sin2x dx - | {1f sin 2 dx) dx |
] 4 2
%
1 g 1 2 2
=X ?singw | x| 22X - R
] 4 z z 2
3 .
X il . 1 1 2
=———x25|n2x——x0052x+—5m i
=] 4 4 2
3
j’=X?—%XZSinEX—£X6052X+£Sin2x+c

Indefinite Integrals Ex 19.25 Q17

Let I= [2)«36*2;( sy
Let  xZ=t
2xdy =t
I=[txe'at
Using integration by parts,
= tfefar- [ [1x)efat)dt
= - [etat
=t -&t 4

=e' (t-1)+c

Jty [x2—1)+c

Remove Watermark
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Indefinite Integrals Ex 19.25 Q18

Let I=[x¥cosxZax

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| =

[xz sinx“ + cossz +C

Indefinite Integrals Ex 19.25 Q19
Let I=|xsinx cosx dx
= ji{Q Sinx cosx)ax
z
1 .
=3 [ sin2x Qx
Using integration by parts,

xfsinEx dx - [[1x[sin2x dx)dx
( )

(22 o ]

= —1;( 0052x+110052xdx
4 4

[ e

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 60 ’\CJ
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Mll.LTE)NSTr?R 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 - | [ijx dx}:fx]
X
2 2 2
= X?[:Iogx}2 - {%Iagx - [Xixx?]ox]

2
[Iogx}2 - %Iogx +%]xdx

2
2
2
)

[Iogx}2 - ﬁlogx +ixZhc
2 4

ma| %, )%,

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'tat
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

Let = Mg‘x
2
{x+2)
Let L =t
N+ 2
1 ax-ar
[ +2)
1
I'=-[log| =gt
I Q[J
= -[logt~tar
=-[1=logtdt @
Using integration by parts,

7= Iogr[dr—[[%[dt]dt

=tlogt—[[%xt}9‘t

=tlogt - [dt &6 Q
=tlogt-t+c \(b
- (Iog{x+2)_1—1)+c %

N4+ 2

*

O
I= % - % +c .%\\ V@@
Indefinite Integrals Ex 19.25 Q24 @ 4
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X +sinx
= [el's
1+cosx

Let H

-t X

25N —cos—

ax + | 2 2 oy
2|::Ds2£

M

-

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

= 1{2)( tan X - 2( tanﬁdx}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:|

X

I= m{lﬂgx— 1)

Indefinite Integrals Ex 19.25 Q26

Let I = [cos i dx
o=t
x =2
qx = 2tdt
= [2tcostat
I=2[tcostdt

I=2[¢fcostdt - [ (1] costdt)dt ]
= 2[¢sint - [sint gt

= 2[tsint +cost|+c

I=2[J)75in x+o:s¢ﬂ+c @

Indefinite Integrals Ex 19.25 Q27 6\} C}§)
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x cos

Let 1=j—d

¢
J1- 57

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

[cost dt = [av

=sint=v

Thus, I=- [tsint— Isintdt}

=1=-[tsint+cost |+C

=dr =

Substituting the value t=cos™ x, we have,
I=- [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 - [cosecdy + | cos ecxdy

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—| ¢ ar
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
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Isin'laﬁ dr =
let x =¢ —dx=2¢dt
Jain™ 5 dx = [sin™ T 20 = [sine 20t

= sin ¢ 26dt - [J’ Ay [2sdt e ]

-
1
—f

=sin™#(¢* |- | i |dt

1
_[:ii_f_,w-‘ Idt = _[f—q%:rldf = J'i_;:_,dﬂ_[:n.i_frdf

we know that, value of J;‘df =aint#
1 f—

I -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

Lets sobve J’ (£ 1

sin du
4
Substitute back u=sin"¥ and § = x
_ _sin'lJ; _smf Zain?fx
-z T &
Jsin iz dx = xsin 3 - sinfx _ sin(2ein’ /)
2

]
sin2sin?x) = 2z - x

Isin'l-ﬂ dr = xsint Jr - sin'l-ﬂ - L)
2 2

me
2

Indefinite Integrals Ex 19.25 Q32
Let I=[xtan®xdx

= [x[seczx—l)dx

=[x sec? x oy - [ xax
2
= [x[seczx ax - ]{1] seczxdx)dx} - X?

w2
=x tanx - [tanxdx—?

2
f=xtanx—IDgSecx—?+c

Indefinite Integrals Ex 19.25 Q33

Let f:]x w ax
secZy +1

= 1-coszx »
1+ coszx
z
- Ix Sec:zx i
oSt X
[ 5 tan® xdx

X ‘SECZX - 1)0‘)(

-

= | x sec? xox - [ dx
2 \} O

= x[seczxdx—[{llseczxdx)dx:l—% 6 \

2 <Z,
=xtanx—jtanxdx—% 6
I=xtanx-lo SECX—X—2+C‘ \'@
R S

Indefinite Integrals Ex 19.25 Q34 . OQ @
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Let = ]{X+1]exlog{xex)dx

Let xe® =t

[1 - +xe”:]c"x =gt
[x +1)e’dy = at

= [logtdt
jlxlogtdt

_logt]at-| [%jdt}dt

=r|ogr—[[%r]dt

=tlogt-[ gt
=tlogt-t+c
=t{logt-1)+c

I=xa* (IogxeJr - 1)+c

Indefinite Integrals Ex 19.25 Q35

Let I=sin! [3}( - 4x3)dx
Let ¥ =sing
dx = cos@adg

= [sin~! [3 5ing - 4 sin® 8} cos8de
= | sin™ (sin368) cos 948

= |38 cos8d8

= 3[9] os8de - J{l]caseds)ds]
=3[8sing - [singdd]
=3[8sing+ms8]+c

I= 3[x5in'1x +=J1—x2]+c

Indefinite Integrals Ex 19.25 Q36

Letyx=tan# = dr=sec’ & df

:.sin"[ 2xq]=sin"[ 2tan:9 ]=s'u1"(sin20)= 28
1+ x° l+tan” &

+ X

.o 2x
= |sin 5
1+x

Integrating by parts, we obtain

2{9. Isecz 0do - {(%9) Isecz Bdﬁ‘}dﬂ}
=26 1an0- [tan6as6 |
=2|:9tan_9+lug|cusﬂ|:|+c 60 c’;\\'o
=2{xtan lx+lugm} %QQ

= 2xtan”' x4+ 2log(1+x ] +C (&
=2xtan 'x+2 { 1+x } %&

=2xtan'lx—lng(l+x )+C S O
) §‘\\\ o
Indefinite Integrals Ex 19.25 Q37 \ \/
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3
A -
Let I= jtan'1 Xz ax
1- 3w

Let X =tang

dx = sec 8de
3
I=[tan™! 3tané-tan” g tin 8 |lsec?ode
1-3tan’

[ tan™" {tan 38) sec” &8
[26sectode
3

8fsec?adg - ‘1[59&90*9}9‘9]

3[8 tang - [ tan 8 o]
= 3[gtans +Iogsec8]+c

xtan™tx - log 4l + x2 ]

=3

3
J=3xtantx —Elog|1+xz|+c

Indefinite Integrals Ex 19.25 Q38

Let I=[x%sintwdy

I=sint x| x%dx - j[

3 a

1'=?Sir'|'1x—%f1+u:1 —————— {1)

=1 e

1- %2
Let  1-x2=¢2
—2xdx = 2tdt
—x o= tdt
[1— rz) ot
S
- (rz - 1} 't

=

7o X it 11 23 11 2%
=5 sin X—E( —x} +§{ —x) +c

Indefinite Integrals Ex 19.25 Q39
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1 i
=J(X—2]{sm lx]dx

. 1 1 1
j’={sm 1XJX—20‘X—][ l_lepdx]dX:|

= sin'lx[—i]—j ! [— i]dx
* 1-x20 ¥

i 1

I=—i5in'x+] ax
al xall-x2
1 . 4
I=-—sin " v+l --—--- 1
2 1 @
Where,
1

ax

Iy=]
)m;'l—x2
Let 1-x2=¢2
—Zxdw = 24t

0wy,

+c

S H H
f=—5mXX+£IDg‘[J1_X —IHJI—X —1}

2 Vi-xZ41) 1o %21

2
sintx 1 (.1—}(2—1)
= - +Z=log = +C
x z 1-x°-1
2
sin! & (,1—x2—1)
= - +=log = +C
x -
__sm1 +|Dg|«,|'1—_);2—1
f-—sm:XHDgll_ Ji_X2|+c

Indefinite Integrals Ex 19.25 Q40
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MILLIONST /R Let 1= BTN gy
1+x
Let tanlx =t
& =tant
dx ot

147
I=[ttanrar

=jr{sec2t— 1]dr

= [[tsec?s - t)ar

= [tsec?tdt- [tat

= [tjgec2 reft - | {1jgec2 tdt} dt]— ;
=[ttant-jtantdt]-%2

#2
=ttant - IDgsect—E+c

z
=xtantx —logyfl1+x? - tanz X e

1 tan®x
F=xtantx- Elog|1+x2|——

Indefinite Integrals Ex 19.25 Q41

Let I=[cos! {4;(3 - 3x)dx

Let x = cosé&
dx = -singdag

I=-fcos? [4:0536‘ -3 cose)sinsde
= —Jcos™! (cos 38) singde
=-[38sin8de

= -3[g/singds - | (1] sinode)dg]
=-3[-8cos 8+ [cos8dd]

=39c0s58 -3sing+c

T=3xcos ix-34l-x%+c

Indefinite Integrals Ex 19.25 Q42

1-x7
Let I=[cos™! = | a
1+x

Let X =tant
oy = sec® tat

= foost [1 ~tan?t

sec? tat
1+tan®t

= [cos™! {cos 2¢) sec t ot

= [etzecttagr

-2 [t]sceztdt - {1y sec?tat) dr]
= 2[ttan’t - [tantdt] 0
E[ttan t- IDgsectJ+c 6 \'
2[xtan N - Iogwfl-t-_x] @ C)

PR
I=2xtan'1x—log|1+x2|+c \®
Indefinite Integrals Ex 19.25 Q43 Q% KQ
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Let I= Jtan'l[ X 2]0‘;{

1-x
Let K =tang
dy = sect 4o
r=[tan™! [ﬂ] sec’ 5dg
1-tan* &

= Jtan™!{tan28)sec® 5da

= [26sac? ode

= 2[9] sec?8dg- | {1jgec2 ads) de}
[gtand - [ tan8ad]

[#tand - logsecd]+c

[

=2 Xtan_IX—|Dgﬁlll+X2i|+C

=2
2

F=2xtantx - Iog|1+x2|+c
Indefinite Integrals Ex 19.25 Q44

Let  7=[{x+1)logxax

=Iong(x+1)dx—j[l [{x+1}dx]dx

x
2 z
= [X—+x logx —Ji[x— +x]dx
X2

=[};—2+leagx —%jxdx—[dx

w2
H——X+C
2

1
—

b

+

%
m| :

=3
[Ta]

=

1
| =

X2 X2
I= [x +—]Iogx - [— +x]+c
2 4
Indefinite Integrals Ex 19.25 Q45

Let I= [x2 tantx ax
;szde
1+x°

2 3
= tanlx |22 —ij K = e
3 3 14x

= tan o w2 - J{

1 1 1
I=Zxtantn ——X2+—I0g|1 +x2|+c
3 5] 5]

Indefinite Integrals Ex 19.25 Q46
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MILLIONST/R Let 7= (6% + sinx)cosx ar

(X + Slnx} COs X Gy

XN COSx dx + | Siny cosx dx

=1
I
[XICDSXG'X [1]m5xdx]dx]+%[5in2xdx
=[x

Sinx —jsinxdx]+%[— %]w:

. 1
f=XSIﬂX+CDSX—ZCDSE}(+C

f=xsinx+cosx—l[l—2sin2 x:|+c
4
. 1 1. 4
I=xsinx+cosx——+—sin" x+¢
4 2

_ 1, 1
AFIXSIHX+COSX+ESIH T+e——

1

. 1 s
= )rsm;r+cosx+§sm2 x+k, where k:c—Z

Indefinite Integrals Ex 19.25 Q47

-1
[x tan x:] ”

Let 1=
[1+;{2}E
Let tan‘lx =t

dx at

1+X

I ttant at

\|'1+ tan? ¢
ttam‘dtL
sect

sint

cost
intge

s
Jsintdt - [{1[sin¢dt) ot |
tcost + [costdt ]

=1

t costat

=]
=Jt
=t
-
=[-trcost+sint]+c

tan‘l X X
+

w~|'1+;(2 «,|'1+x2

Indefinite Integrals Ex 19.25 Q48

+c

Let I=[tan™! :J}?}dx
Let  wx =22
d = 2t
[2ttan et
[ tede - ][ 2 [tdt] dt}
1 2

+

|2 e N
e %, ! O &

1 %
= tan'lt—][l— ]dt \(& Q

1+¢2

=t tan - retanlt 4o %
={r2+1}tan‘1r—t+c Q @

!=(x+1)tan'1\f;—\f;+c 0\\\ ®®
Q\ v/
Indefinite Integrals Ex 19.25 Q49 4
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Ix3 tan™ x dx =

Ix3tan_1xdx=tan_1xjx3dx—[_| dta; xl |33dede

4 e 4
=tan'1xx—— | i 2 2 dx
4 1+x* L 4

Indefinite Integrals Ex 19.25 Q50

Let

—

BRIl M R = b= m e
— — —

| B |
=

[ % sinx cos2x dx

X {2 siny cos 2x)dx

X {sin[x +2x) - sinf2x - x})o‘x

X {Sin3x - Sinx)o‘x

x[[sin3x - sinx)dx - | [ll(sin ¥ - =in x}dx]dx]

- COS 3x £os 3x
[T +CDSX] - ][— — + CDSXJG"X]

1 COS3x
I==|-x
i

1. .
3 +XCDSX+ESIH3X—SIHX:|+C

Indefinite Integrals Ex 19.25 Q51

Let I= J{tan'lxz]xdx

Let wx%=¢
2xax = dt

I= ljtan‘lrdr

1tantr ot

fz J dt] dr]
1+

+12 dt}

2f2dt
1+t

ttan~le-

[
{tan'l H ait -

1
ZI

ttanle-

ra| = pa| = I\.'lll—‘ I\.'lll—‘ r\JlH

ttante- %Iog|1 + t2|+c

1 1
F=Zx2tantx?- —IDg|1 +X4|+c
2 4

Indefinite Integrals Ex 19.25 Q52

mm Wondershare
PDFelement

Remove Watermark g



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

https://millionstar.godaddysites.com/ . [

PDFelement

Remove Watermark g

Let first function be sin™* % and second dunction be =
1-x

. , . . . ®olx
First we find the intergral of the second function, ie, ——.
9 [ T—0=

PUt t =1 - ¥°. Then dtd= -2 dxl "
wdw L F__ [z
Therefore, ‘[ﬁ -5 J‘ﬁ t Wl - %
1 Z
- ‘I‘ﬁ [—1}1 - ¥ ] dx
1 -

Hence, J‘% dx = (sin_l x) [—«ﬂl - }{2]
1-x
-l ¥ sinT kx4 C=x -4l —x sinT x +C

Indefinite Integrals Ex 19.25 Q53

Let I= ]sina\f')?dx

NI
=12
dx = 2tdt

I=2tsintagr

_ 2“{3 Slnt;S'HBt}jt

= %Jt(Ssim‘— sin3t) ot
Using integration by parts,

I= l{t[—3005t+%cos 31‘] - ][—3 cost + mzat]dt}

2
-9fcost+ ¢ Ccos3t . sin3t
_ - -3 Smt+T +0C

3

-9fcost+tcos3 27 sint-3sin3t
3 + 5 +c

= —8[—2?rcosr+ oS3+ 2T sint - 35in3F |+ c

I= i[3«,|570053«.|";7+ 27 sinafx - 2?&005«&?—35in3«f§]+c

12
Indefinite Integrals Ex 19.25 Q54
Let I=[xsin®xdy
[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[SX COS 3x - 27x COSX + 27 sinx - sin3x | +c

Indefinite Integrals Ex 19.25 Q55
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= 2
MILLIONST R Let I=]cos®Jxax
Let x=t°
ax = 2tdt
=2[tcostar
=2]r[3005t20053t}#

= %Jf(3CDSf+CDS3f}G‘f

Using integration by parts,
1 . 1. . in3t
E{t[35|nt+§sm3tJ+][1x35|m‘+S”; ]dt]

L sint + sin 3t
2 3

!

]+3c05t+6053r]+c

L
B

[27¢sint +3tsin3t +9cost +cos 3t |+c

=

1 ) .
I=E[2? X SINAN + 3afx 51N 34 + 9 cos x+0053~q';7]+c

Indefinite Integrals Ex 19.25 Q56

Let I=[xcos®xdx

Sk JCosx 4+ Cos 3y
4

= %jx [Zcosx + cos3x)dx

Using integration by parts,

- [ [{3cosx +cosax)ax - [[1] {3 cosx + cosEx)dx}dx]

[ 35|nx + 5|n3x] J[B Sinsy + 5|n33x]dxi|

-P~|»—l

+3cosx +

-P~|»—A

Sin 3y cos3x
[C—‘.x sinx + :|+c

3xsiny  xsin3x  3cosx COS3X
+ + +. +c
4 1z 4 36

Indefinite Integrals Ex 19.25 Q57
a 1-x :
LetI = jtan —— and X = ¢ps 6 = dc=—sinddo
1+x
55 () ;
_-_Izjtan tan |(~sin 6)de

: =—%j6‘sin8d6'

Let 6 = uand sin 6d6 = v sothatsin 6 = jvd&
. Then&_{wdx=uj{vcﬁc)—[jf—£:jvdx}ﬁ
_ Hence I =—%(—6’c036'—j—c039d9)
—%{—90036‘+3i118}+c &6 Q
| =—%(—600&9+v1—m316)+c 6\,@
: :—%(—xco&'lx+\j]—x2)+c OQ KQ

Indefinite Integrals Ex 19.25 Q58 @\ P
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. || b
Let I=[sin! dx
S+ x

Let ¥ =atan® e
dy = Zatandsec? 848

4| star?s
I'=[|=in ! —_— ‘2& taneseczs}de
a+atan® @

mm Wondershare
PDFelement

Remove Watermark g

. tan® @
- J[sm‘1 anze}{za tang sec” 6') o
sec

[ sin! {sing) {23 tang sec? 9] dg
= |28 tan g sec? 8de
23(8 {tans sec? 6') ag

- 2&[9[ tang sec? 98 - [ [[ tan & sec? eds}ds]

-1

tan®s  tan®8
-2a|e2 N e
2 2

= aetanze—z;—a][seczs'—l)ds

=a9tan g - atand+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

Indefinite Integrals Ex 19.25 Q59

LI
Let 7= (X0 X o
-.||1—X4
Let sintx?=t
;{Zx}d;{:dt
4
\I'l—x
IR
I=]X sin X7 o

+J1- xZ

. at
= [{sint) t?
= ljfsim‘a‘a‘
2
1 . .
= E[a*] sintdt-| {1Jsmtdt}dr]
= %[t[— cost) - [{-cost)dt]

= %[—tcost+sint:|+c

7=

[x2 -y 1-xt? sin'1x2]+c

M| =

Indefinite Integrals Ex 19.25 Q60
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xZgimlx
2

[1-2)

sin"lx =¢

;dx =dt

1-x

I=] e e

sin? =t
I=I(1—sin2t:]

tsint e
= = at
cos<#

= [ttan®tdt
= Jt[seczf—l}df

2
= Jtsecztdt—%

2
= #[sec? rar —j{lj sec? rdr]dr— %
2

= ftant—jtantdt—%

2
= ftam‘—logsect—?+c

I=

z
sin~tx + Iog‘l— X2|— l{sin'lx) +c
1-x 2

mm Wondershare
PDFelement
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Indefinite Integrals Ex 19.26 Q1

Let 7 =[e" {cosx - sinx)dx

= [e" cosxax - [e¥ sinxdy
Integrating by parts

d .

=" cosx - [e” [—CDSXJ - e sinxdy
e

=" cosx +[e” sinxdy - [ sinxdy

=& cosx +C

e* (cosx - sinx)dx = &" msx +c

Indefinite Integrals Ex 19.26 Q2

I=]e {X_2 - EX_S}G"X
= [e¥x 3y - 2] & 5Ty
Integrating by parts
=efx 2o e¥ i{x'z} ax — 2] e*x 3dx
ax
= ef x4 2] ef xRy - 2] eFx iy

x

£ ic
2
1 2 e
je* [—2——3 dx=—2+c
x5 w ks

Indefinite Integrals Ex 19.26 Q3
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L T+sinx
et 2t
1+cosx

s 24X .X X
Sin” —+¢os” —+ 2sin— ¢os—
2 2 2 2

2cos? ¥
2
2
.o X
¢"| sin” +cos
(s eess)
2c052£
2
1 5in = 4cos
:—e: -r
2 cos
2
2
-1 '[tan£+1}
2 2
l (Hlan—J
2
1 o QX
=—e&"| l+tan —+21an
2 2 2
l x

It is known that, Iﬁ'{f(x]_pf‘(x]}dr= e}f(.r:HC

From equation {1}, we obtain

x l 3
J-deﬂf” tan§+C

I+c05x]
Indefinite Integrals Ex 19.26 Q4
Let=[g" {CDtX - CDSECz){}G'X
= [e” cotxdy - | &F tosecixdy
Integrating by parts
=" cotw - [2F {% CDtXJ dx - [e* cosecirdx

=e” cotx + [e® cosec?xdy - [e cosecirdy
x
=g ooty +cC

|e* {CDtX - CDSE‘CQX}G"X =" ooty +c

Indefinite Integrals Ex 19.26 Q5
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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
=2 S-S ax
2 2x® 252
ex
=—+c
2x

Indefinite Integrals Ex 19.26 Q6

LetJ = [e® secx {1+ tanx)dx

= [e” secxdy +]e” secx tanxdy
Integrating by parts
=g secx - [e” [;—X sechdx + [&" secy tanxdy
=e" secy - [ e secx tanxdy + [@” secx tanxax
=e® secy +C

[e" secx [1+tanx)dy = & secx +c
Indefinite Integrals Ex 19.26 Q7
Let? = [e" [tanx -logeoosx)dx
= [e* tanxax - [e” logoos xax

Integrating by parts

= [e” tanxdx - 4" logcosx - [eF ilo cosx |y
g = g
fiw

= [e” tanxdx - [ex logoosx +[e” tanxdx}

= [e* tanxdx - & logoosx — [2* tanxdy +C
= -e”logoosx +¢
x
-elogsecx +¢ [ logsecx = -logoosx ]

Indefinite Integrals Ex 19.26 Q8

Leti=[e" [secx +logfsecx + tanx}]dx

= [e" secxdy + [e” log[secx + tanx)dx 0 ‘\()

Integrating by parts @
= [e” secxdy +e” lngfsecx + tanx) - [& {dilog{secx + tanx}}dx @ Q&
I
= [ secxdy + &% lng{secx + tanx ] - [ & secxdy %\'® %_

= e log(secy + tanx) +c . OQ &Q
Indefinite Integrals Ex 19.26 Q9 .\\\ ®®
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Let 7 = [e* fcotx +logsiny) dx

= [e” cotxdy + [e7 logsin gy
Integrating by parts
= [e* logsinxdy + [ e otxdx
= flogsinx)e” - [&* [%Iogsimf]dx+[r5~’r cot xdy
=e*logsiny - [e” cotxdy + [ e cotxdy

=eg*logsing + ¢

Indefinite Integrals Ex 19.26 Q10
LM +1-2
fx + 1:]3

1 -2
S N B R W
e {{X+1)2+(X+1)3} g
=[e® _ dx+jex—d(_2) X
z E:
{x +1) [ +1)

Let! =g

Integrating by parts

L 1 L -z . [-2)
=e W—je [a(x+l] }dx+]e m@‘x

=" LR t2) dx +[e” ﬁdx
[x + 1}2 fx + 1:]3 [+ 1)3

1
=g¥ +c

fx + 1}2

Indefinite Integrals Ex 19.26 Q11

Let] = [&” [M] e

2 sirn® 2x

e |25in2y cos2x 4
=|e — -— ax
2zint 2x Zein® 2y

=[e* [E:Dt 2y -2 CDS(5'622X) (s

= [e” cot 2xdx - 2] msectZxdy

Integrating by parts

a
=ef cotzx—]exa(catzx}dx—ﬂex cos ec?2xdlx @

Q8
=¥ cotZx + 2| &" cosec’Zy - 2] cosec2xdx 60 \\'

=" cot2y + ¢ 6
Indefinite Integrals Ex 19.26 Q12 \C& q Q


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

https://millionstar.godaddysites.com/ m B e

PDFelement

Remove Watermark g

2-x
(1-x)°

i ]ex{%}dx
(1-+])
S 1
= |e {_l—x +—{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¥d—+ = b = e, +C
1-x {1—x} 1-x

Hence,

X

I= +C

1-x

Indefinite Integrals Ex 19.26 Q13
1+x

{2+x}2
|l +2-1
o [tmf]dx

L1 1
=|e {X+2—m}dx

= [e” L dx - [e” 1

X +2 [ +2)°

Letf=[e” ax

el

Integrating by parts

Indefinite Integrals Ex 19.26 Q14
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i anx -%
Let 7= ]ﬂe 2dl

1+ cosy
put=2 =t

2

= X o=2r
ax = 24t

1= sinx —%
S~ = Zgw

1+ cosx

2 J1-sinz2t st

[ sin®t +cos? ¢ = 1]
1+ cos 2

— 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
=etsect+ e’ %(SEct)dt - [tantsecte™ar

-2 sect + [e™ sect tantd?t - [ sect tante gt

et sect +c

Putting the value of ¢

x
-= x
= -2 2 SECE+C

Indefinite Integrals Ex 19.26 Q15

We have,
I=[e|lo ,v+l fei's
= g g

We know that

[ [af {x)+ F'{x))ax = 6™ F(x)+c

Here () = 10gx and f'{x] =~ O@
o9+ 2o - g 42 N O

Indefinite Integrals Ex 19.26 Q16 &% Q
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We have,

i=[e” [Iogx +i2]dx
X

1 1 1
=Je* |l —-—t |
2 [DQX+X X+X2]x

1 1 1
=[e* |l -—|d le+ = |a
|e [Dgx X] v +[e (X+X2] L

Integrating by parts

=ex(logx—i]—jexi[logx—i]dxﬂex[i+i2]dx
x ax X Xoox
=ex[lagx—iJ—jex[i+i2]dx+Jex[i+i2]dx

X X X X ox

=a” (Iogx—i]+c
x>

Indefinite Integrals Ex 19.26 Q17

We hawve,
e’ z
i= [—{x(logx} +2I0gx}dx
X
= [e* {[Iogx:]2 +Elogx}o‘x
X
r z e
= |e” {logx)” + 2] —loguxdx
X
Integrating by parts

=e” (Iogx)2 -je* ;—X[Iogx]zdx+2jex Xilogxdx

x 21095 ax +2[e” log~ e
X

=a” (Iagx)2 -le

=e* (Iogx)2 +c

Indefinite Integrals Ex 19.26 Q18

Let 7= [e¥|sintx + ! I i's
1- %2

I=]&%gn !+ [e” s

1-x

Integrating by parts

) d g 1
e* sintx - [e® [— sinlw ]-:."x+]eJr o
C‘.X{ ) lll—X @

2
a* sin'lx—JeX;?dx +[e* ! oy 60 &}C}
O

]

- 1-x 1-x 6@
NIN

Indefinite Integrals Ex 19.26 Q19
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Let f = [e™ f-sinx + 2cosx)dx

= —[&™ sinxdy +2[ 8™ cos xdx

&pplying by partsin the ond integrand

I =-]e® sinxdx +2{%ezx CosX + j%ezk sinxdx}

z

= —|e® dinxdx +e% cosx + [ e sinxdx +c

=& cosx +¢

Thus,

I=e¥cosx +c

Indefinite Integrals Ex 19.26 Q20

1
i
1+X2J

Here, f[x} = tan ‘% and f'(x) =

Let I = [e* [tan'lx +

1+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=2tanlx +c
Indefinite Integrals Ex 19.26 Q21

Let 7= [&F [smx coOSx — 1]@,}(

sin? x

=[a” {cotx - coseczx}dx

=|e” {cotx + {— coseczx}} [ 7

[e®* {af(x]+f'[x}}a‘x = flx)+c

Here f [x) = cotx

= fix) = -cos ec?x
[e¥ {CDtX - Coseczx} ax =e” ooty +C
Thus,

S &

Indefinite Integrals Ex 19.26 Q22 @
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Let 7= [{tan{lagx) +zec? {Iagx}]c"x

Let logxy =z

= ¥ =8a%

= ax = e'dz
I =j{tanz+seczz] &gz

Here, f{z) = tanz and 7'(z] = sec? z

And we know that

Je®* {af(x} + f'{x}}dx =™ [x)+c
|ef {tanz+ sec? z]dz = tanz +c
I=xtanflogx)+c

Indefinite Integrals Ex 19.26 Q23
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{ LI, }dx= e +C
(r-2)" (x-2) (-2)°

X
7= =

Cfx-2f

+

Indefinite Integrals Ex 19.26 Q24
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Let I=]'.5'2Ar [ L-sin2x ]o‘x
1-cos2x
We have, cos2x = 1- 2sinfx
I=_|'r32* 1- S|n3x Ay
1-{1- 2sir? x)

1- sm2x]

Wondershare

Remove Watermark PDFelement

2x

2sin®x

I
fe(=22

ezx[oosec " oosx]dx
[

oosec x 2sinx cos x
ax

SN

EZX

- —Ie cozec Iedy - Iezx oot xdx
2
That is

I=1, + I,, where, I, = %Iez‘ coser *xdx and I, = - [ cotxdx

Consider I, = %Iez" cosec Zrdy

Take e as the first function and cosec®x as the second function.
So, u=e®; du=2e%dx

and

J'coseczxdx = _[o‘v

= =-coty

I, = %[sz [-cotx)- _[{—cotx};?ez"dx:l

=1, = é[ez’f (- ootx)+ 2_|'ootxez"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):|+ G


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

https://milligastar.ggdaqdysi om/
Wondershare
FX 91 §.? 7 Remove Watermark .- PDFelement

MILLIONST /R Indefinite Integrals Ex 19.27 Q1

Let I = [e* cos byvdx
Intergrating by parts,

= ot sinby sz SiRAX

I ale B
fa} fa}
= %e” sinby - gje” sinbxds
= %e” sinby - 2 |—e®* Cosz + [ ae®* Cosbbx G‘Xi|
2
- Lo sintw + 2 o cos b - a—[e” cos by
b hZ he
eax 6‘2
= I= [bsinbx+acosbx:|——f+c
hE H?
2 2 ax
= I.{%}= ‘12 [broshy +acoshx |+c
Thus,
eax b b
I= Scoshy +3coshy | +C
3% + b [ :|

Indefinite Integrals Ex 19.27 Q2

Let 7 = [ sinfbx +c)dx

- . CDS(be +c} 42 cos[bbx+c} dx

-l cos [bx +c) +Eje""’r cos [bx +c)dx
b b

= _%e” cos [bx +c) +§[]e” —sin(.b;( +e) - [ae™ —sin(.bx +c) aw [+0

- e’ infh A A 82 25 cinfh a

g {agln[: x +c) - beoos | X+c)]—b—2]e sinftw +c)ay +cy

o™ fasinh b cos (b i
= I=b—2{asm{x+c]— CDS[X+c)]—b—2f+c1
a2+ b%] e :
= I= = —F{asm{bx +c) - b cos(bx +c)} +0y
e .

= I= e [asm[bx+c}—bcos(bx+c}}+cl

Indefinite Integrals Ex 19.27 Q3


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

https://millionstar.godaddysites.com/ m B e

PDFelement

Remove Watermark g

Let logx = ¢

= io‘x:a‘t‘
x

= dy = w3t
= dx = e'at

I=jcosflogxydy = [&f costdt

We know that

o X

[&°* coshxdx = {acoshy +bsinbx) +c

& + b7

Here a=1, b=1
et )

So, [ = —{Cost +5|m‘} +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 [ = [8® cos(3x + 4) ax

Integrating by parts

s sin(3;(+4] 2 sin (3 + 4}d

% sinfax +4) - %]ezx sinf3x + 4)ax

dx |+cC

W= W)=

L2 CDS(SX + 4) +joe® cos(ax + 4)

eszin{3x+4}—E =
3 3

o2
I= T{2c05(3x+4]+35in{3x+4}}+c
Hence,

o2
I= E{2c05(3x+4]+35in{3x+4}}+c

Indefinite Integrals Ex 19.27 Q5
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Let [ =[a® sinx cosxdy

[e% 2 sinx cosxdx

M= r e

[ e sinZxdx

We know that

X
[&** sinbwdy =

= {asinbx - bcoshx) +c
3%+
2

. e .
Z ginZxdy = ?{2 sinZx - 2cos 2y} +o

= e

1 e¥ .
I=Z."—[2sin2x - 2cos2x}+c
2 8
e
I= {SIHEX—CDSQX}+C

8

Indefinite Integrals Ex 19.27 Q6
Let] = J‘e“sinxdr (1)

Integrating by parts, we obtain

I =sinx [e*dx j{(«iwsinx] j'e’-*dx}afr

2x Ax
::-.-'=sinx-e——jcnsx-e dx
2 2
=1 =w—ijezr cos x dv
2 2

Again integrating by parts, we obtain

1= ezx;mx - é-{cns_x Jez’ch - j{[;;wq x] jel’dx}dx}

- 2x 2x
=5 S ]- COS X+ o = I[—sinx}g- ~dx
2 2 2 2

2r i3
:”“e smx_l e msx+l’[e“sinxdr
2 2 2 2
2r = Ix
:”;e siny ¢ cosx_lf [From (1)]
2 4 4
esiny ¢ ecosx 1
== e e e
2 4 4
1 & -sinx e cosx
=+ = -
4 2 4
5 ¢siny e eosx
==I= -
4 2 4

3

:}!:e; [2sinx—cosx]+C @

Indefinite Integrals Ex 19.27 Q8 K@ Q
X0

jfzg{e‘-* ;inx_ekiosx}+c 60 (,;\\0
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Let 7 =[e” sin® xdx

[ €2 sin xdx

&% (1 - cosax)dx

ol IS W T Y

[efdy - %] " cos 2xax

a.x

|e®* coshxdx = {acosbx - bsinbx) +c

=]
22+ b2

il , &F )
I=§ e —?{0052x+25m2x} +cC

x x
f:e_—e_{c052x+25in2x}+c
2 10

Indefinite Integrals Ex 19.27 Q9

1
Let I =]— | a
e ]X3 sin{logsx)ax

Let logx =t

= la‘x =gt
x

= ax = etar

I=[e® sintdt

We know that,

X

3+ b*

[e%* sinbxdx = {asinbx - beosby] +c

3
[eF sine gt = ET{—E sint - cos?) +G

2
1= ?{—2 zin flogx) - cos {logx )} + ¢
Hence,
[isin[logx} de= L {2sin{logx) +cosflogx )} +c
X2 Ex?

Indefinite Integrals Ex 19.27 Q10
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Let 7 = [e® cos? xax

1
= EJ &2%2 cos? xoy
= %Jez’r {1+ cos2x)ay
1. 2« 1 2
= —[&e“"dy + =[ &~ cos2xdx
2 2
X
[e** coshxdx = 29 s{acosbx - bsinbx} +c
a“+h
2x
j’=le2"+le {20052x+25in2x}+c
4 2 B
Hence,
g™ &% .
1=_4 +E{2c052;(+25|n2)(}+c
ar
2 2x
) & .
I=T+ 5 [cos2x +sin2x} +c

Indefinite Integrals Ex 19.27 Q11
Let [ =[e™ sinxdx

ax

Fx
[&** sinbx =
3%+ b7

{#sinbw - booshx} +c

I= T{—E sink -cosxh+c
Indefinite Integrals Ex 19.27 Q12
Let [ = ]X29x3 cos x Sdx

Let x3 =t

= 3wy = gt

i= %]et cas ot

X

|e®* coshxdx = 29 2 {acosbx +bsinbx) +c
a°+

E
I= l{e—[cﬂst‘ +sin t)}+c
3|2

3
I= %{92 {cosxa + SiﬂXa)}+C
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Indefinite Integrals Ex 19.28 Q1

I 3+ 2x-%% dr = _|--.||4—[><—1)2 dx

Let w-1=t, so that dx = dt
Thus, _I'-V'3+2><—><2 di = _|'-.J‘4—t2 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

ol ez (£ Lo
b 2 (8 +[22] ..ugk“;} o3 -(8)

1
- (BT« 2o 20 2o ST

4 2

+C

+C
c

2x +1 +1,‘x2+x+1 +

I= [2X+1]y'x2+x+1+glug

4

Indefinite Integrals Ex 19.28 Q3

Let [ =[x - x2dy

f=[2x4_1Jm+ésin‘1{2x—1)+c %
$2 R
Indefinite Integrals Ex 19.28 Q4 6\'® %_
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Let 7 = [y1+x - 2x2dx

=J§j i+£—x2d}r
2 2

EN

—+ - xS+ —sin” +c

Bl w

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 = dt

= I=[yfd4-t2ar

= [2% - t3qr

-t 22—t2+isin'1£+c
2 2 z

I= %sinmm— sirn? x +25in‘1[5|;){]+c

Indefinite Integrals Ex 19.28 Q6

Let 7 = [e¥ e + 1dx

Lete® = ¢

= e dy = gt

I =+t +1%q¢

=% t2+1+%log‘t+u‘t2+l|+c

e 1
f=?-\|'6'2r +1 +§I0g

P +1|+c

Indefinite Integrals Ex 19.28 Q7
Let 7= [422-x7
| S o’
We know that, 6 C}\'

2
[Jaz—xz=£-‘faz—x2+a—sin'1£+c 6
2 z F &
=% 9—x2+%Sin'1%+c %\' %’

Indefinite Integrals Ex 19.28 Q8 \ O (b
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Let [ = [4f16x% + 250y

= (4)(]2 + 52

z
=4 x2+[£] QX
El
Bl

2 | z

5 4 5

=43 ez g2 +222 jogly + w2+ |2

2 4 2 4
I=2x X2+E+Elog + )(2+E
1a =] 16

Indefinite Integrals Ex 19.28 Q9

+C

+C

Let 7 = [4f4x? - Bax

Indefinite Integrals Ex 19.28 Q10

Let 7= [y2x% + 3x + 4dv

=1'5 X2+EX+20'X
2
3 = 23
=m'[2_] w24 Sx +—+ gy
2 16 16

o

4

3
[X+Z] 3 23
N R Jx2+_x+2 +==.log
2 2 3z

I= 4X8+31'2x2+3x+4 +%.Iag

i

x+§+ X2+§X+2
4 2

x+E + JX2+§X+2
4 2

+c

Indefinite Integrals Ex 19.28 Q11
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Let [ = [ 43 - 2x — 2x2dy

= Jz_j ;—x—xzdx
7 (1 2 . o1
= .2 i [Z+x+x ]G‘x Adding and subtracting Z:|

== [g]z - [x +%J2dx

1
X+ =
3 7o
o w-xttlan | 2|+
2 ¥z 8 N

I= ﬁ«b—zx—zxz+£sin‘l ex+1 +C
4 g 7

| =

-2

Indefinite Integrals Ex 19.28 Q12

Let x2=¢
= 2xdx = it

1
Pe| #11%qr

= %{%q‘t2+l +%Iog‘t+«|'t2+1}+c
1[x? 1
!=E{%~Jx4+1+alag}x2+xl'x4 +1}+C

Indefinite Integrals Ex 19.28 Q13

Let /= sz 35— xdx

Let x% = ¢

= Py = gt

I= %lelas - t3qr
&
= E{E«I'aﬁ -+ 4 %sin'l [%]}+C

3|2

3 3 3
M £ & a =
J=—nNa" -Xx"+—sin | —|[+0C
=] 5] El

Indefinite Integrals Ex 19.28 Q14

Let [ = [—de @
Let logx =¢ 60 ‘\\'C)
= Xia‘x=dr @ C)
2R
I= |16 +¢%d¢ &
oy \@

42 4 t2dt %
=%1,l15+t2+j;2—6log‘f+«|'16+t2|+c Q Q

*

O
1'=ID%..||16+{|DQX:]2 +8|Dg|DgX+-||1E|+{|DgX}2 +c §&®
Indefinite Integrals Ex 19.28 Q15 0y
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Let 7= [+f2ax - X2y

=[.Ja%- {a2 - 2ax +x2)dx [Adding and subtracting az]

= [y&° - {a—x)zdx
= [4J&% - fx - a)zdx

- 2
= u1.,1'25»(—)(2+E'.—5ir'|‘1 [X_a]Jrc
2 2 =

z
I=%{X‘a)m+%sin‘l[’¥_a]+c
=

Indefinite Integrals Ex 19.28 Q16

Let 7= +3- x%ax

=, {ﬁ)z - w3y

LA SOV RN JRNESY R
3—2 3-x +25|n [ﬁ]w:
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Ex 19.29

Indefinite Integrals Ex 19.29 Q1

Let 7 =[x +1)ax? - x +1dx ---{1

Letx+1=,i%{x2—x+1}+,u

=afex - 1)+ p

Equating similar terms, we get,

2i=1 = i=l
z
“A+u=1
1 3 3
= =1l+i=1+=== ==
# 2 2 H 2
So,

f=[[£[2x—1)+g] w? - %+ 1o
z z

= %I(Ex—l]afxz—x+1dx +§lJX2—x+1dx

Let x%-x +1=1¢
= {2x—1)dx=dt

o2 (e

2 2

x—i Fofxfo x4l
2

2

E [X_i]

2 z

%+§ S | +1+§I0g
z

3
= E=%t§+§{2x—1]13X2—X+1+f—6.log

Hence,

3
I=%{Xz—x+1)§+§(2;(—l)~.fx2—x+1+lg—6log

Indefinite Integrals Ex 19.29 Q2

[X_%] Ry

(x—%]+xfx2—x +1

Remove Watermark

mm Wondershare

PDFelement

+C

+c
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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 3cx + [La2x7 + 30y

Let 2x2+3=¢
= dxdx = gt

I=%]~J’Fdf+q'§] X2+§G‘X

+C

3
I=%{2x2+3)§+%~.¢'2X2+3+—zj§|09}~+ }x2+§

Indefinite Integrals Ex 19.29 Q3
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Let £ = [{2x - 5)+/2 + 3w - x2dx

Let 2x-5=,zi[2+3x-x2)+,u
ax
=afa-2x)+u
Equating similar terms, we get,

—24=2 = A=-1
Mp=-5 = p=-5E-31=-2

p=-2

So,

I=[[-1(3-2x)-2) 42 +3x - x7ax
= —[[3-2x)2+3x —xPd - 22 + 3r - xPdx

Let 2+3x% —x2=¢
= {3-2x)ax =t

I=—I«J’Edf—2] %—[%—3)(—}(2]0‘)(

3
3 z 2
z i
_—t_—zl j - X—E O
3 z 2
2
3
2 3 [X_EJ 17 x=2
= !=——{2+3x—x2}2—2 A o aw —xZ e st 2 l4c
3 2 8 Ji7
2

Hence,

2 fax -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
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Let ] = ](x+2]«|'x2+x+1dx

d .2
Letx+2=,!a(x + X +1}+,u

=A(Zx + 1+ p

Equating similar terms, we get,

1= ][%[2x+1)+§] 2+ x4+ 1dv

=%[[2X+1)\|'x2+x+1+§j x% 4+ 5+ 1dx

Let x24+x+1=¢
(2x + 1)av = gt

) 2
I= %]v\fa‘t+;] [x+%] +[§] fel's

(3 e
2 2 +x+1+§|og

1
il +c
2

[x+%]+-.|'x2+x +1

|\3|L‘J|Fr1:)|w
+
R L

Hence,

3
I=%(x2+x+1:]5+§[2x+1)~Jx2+x+1+1g—6log

1
[x +§J+wfx2+x+1 +C

Indefinite Integrals Ex 19.29 Q5
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Let 7 = [[4x +1)alx? - x - 2dx

Let 4X+1=1%{X2—X—2}+'ﬂ

=2f2x -1+ pu
Equating similar terms, we get,

2i=4 = A=2
A+t u=1 = =13

So,
r=jfzfex - 1)+ 3)lx? - x - 2ax

= 2](2)(—1:]-\)‘)(2—)(—20')( + 3] —x - 2a

Let ¥ -x 2=+
{2x - 1)dx =gt

2

2 2
I=2)frat+ 3] [x—%] -[EJ i
1

3

= e

¢Z ( 2] 9
= f=2?+3 —«n'xz—x—z—glog

H

+c
2

[X_gj N

Hence,

+C

3
1'=%‘XZ—X—2)§+%{2X—1}1I|X2—X—2 —%Iog

R

Indefinite Integrals Ex 19.29 Q6
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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=

So,

f=][%(4x—6)+[—%n 2x% - Bx + Sy

= %J{“-X-E']JEXQ—EW +5—%1J2x2—5x+5dx

Let 2x% - 6x +5=¢
(45 - 6)ax = gt

1 29 [X_g] 5 1
=—{2X2—5X+5:]2—— x?-3x+2 +=log
& N z &

Hence,

+ o

2
1 F = 1 = 1

f==[2x"-8 B2 - =[2x - 3)y2x " -6 E- —I
6[X x+) B(X }«,I'x Xt EWEDQ

X—E + fX2—3X+£
2 2

Indefinite Integrals Ex 19.29 Q7
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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=

A+pu=1= =

So,

I=][%{2x+1]+%} 52 4+ 4 1ax

1 1
=§](2x+1} x2+x+ldx+§[ [ s

Let x2 4% +1=¢
= f2x +1)dx = gt

1 1 1V (BY
—E[ﬁdf+§j [X+§J +[—] i

[H%] ,
= + — -.;'x2+x+1+§log +c

[x +%J+w|'x2+x+1

1 1
2’ 2

+
|\3|UJ| Rl

+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
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Let 7= [{2x +3)afx F + 4x + 3ax

d .2
Let (2x+3)=ia{x + dx +3)+,p:
=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—jurx2+4x+3dx

Let w2 +dw +3 =+

= [2x + 4)dv = ot

= jﬁdr-f.ﬂ[mz)?-ldx
2 2
=gt2—(lexl'x2+4x+3+%lag‘[x +2) 4+ i ? 4 +3‘+c

Hence,

3
!=§{x2+4x +3:]§—[X+2]\IIX2+4X+3+%|DQ‘(X +2) + %+ 4 +3‘+c

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=¢
= 2x - ddx = gt

7= Jftat-[4x -2)° - 10x @
+2 [x—2) 1 0 ()
S 2 OB F s gl - 2) a3 O C}\

3
I=E{x2—4x +3:]§—£(x—2}«|'x2—4x+3+ilog‘[x—2)+1,|x2—4x+3|+c %
3 2 2

Indefinite Integrals Ex 19.29 Q10 ) \’\\O @fb
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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]{2X+1}'JX2 +x —EIJX2+XG'X

Let x2+x =t
= {2x + 1) ax = dt

2 1 1
e x —glng [x +E]+xl'x2+x +c

+C

3
I= E{){2+x)5— i[x +1]-\!x2+x+ilag
3 g 2 16

1
[X+§J+\FX2+X

Indefinite Integrals Ex 19.29 Q11
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Consider the integral I=_[(X - B)x®+ 3w - 18dx

Let Us express x — 3 = li[ Z+3x-18]+p
ax

= x-3= 1[2X+3:|+ m

=¥ —3=20 + 3h+ L

Comparing the coefficients, we have,
2i=land 3h+pu=-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% + 3w - 18dx

= 1{1[2)( +3]- E}sz + 3x — 18dx
2 2

I=l_|'[2x+3 X2+3x—18dx—9_|'-.|'x2+3x—18dx
2 2

=1=1+1,

where, 1, = %I[Zw + 3 Nx%+ 3x - 18dx and

9 JiZ w18
I, =—§_|' %%+ 3x - 18dx
Let us consider the integral, I, :
I = %I[2x+3 x %+ 3 — 18
Substituting, x +3x - 18=+

=[2x + 3)dx =dt
Thus,

1 - %jﬁdt

=+1
t2
+C

L
=

%+1
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x
|'-;\rJ|l;\J

+

)

M|

ral o

+
o

i
i
+

IR p) g

bal il

w
r
+

Oy

| = LI = M|

3
x[x7+3x - 182+ C
3
Mow consider the integral

L = - S 35 18 dx
o L e SC e
L
DR
3 -2 o
:

I
I
My My Ky Ny
—_
P
e s
+ +
| M
e
L] L]
1
o
w2 »
RN
v
u

[+3)-(8) =
= GHRHE

Ye know that J'«-'xz— 2 dx = %X*q')(z -5 —%azlog ‘x-h}'xz—az‘+ o)
50 A 3 -G -2 o2 {3 - )
=2 x+ S| lx+ 2| -2 -2 2| log || x+2 |+ Jlx+Z2] |2
212 2 2 2 242 2 2 2
=_E{(z}(+3}.‘x2+3x—18—[729]|0g [X+§J+-\¢||X2+3X—18}+C
+C

4 = 4
[X+§J+\FX2+3X—18
2
[X+§J+«FX2+3X—18
2

}+c

_.2 ST 184 12

= 8(2x+3) X+ 3x - 18+ T log
<]

(x%+3x-18)7- §(2X+ 3)fx%+ 3% - 18 +722)0g

16

Thus, I== + 0

W~

Indefinite Integrals Ex 19.29 Q12
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I{X +3W3 - dx - x%dx
let x+3= Ai(B— dx - x*1+ B
ax

¥+3=A-4-2x)+ B
X+3=-28x+8-44
—2A-18-44=3

5=4x[—1]+3=1
>

[{x + 3NGE— 4x - x%dx

%432 -2(-4-20)4 1
I[_%(_4_ x4 1}..@— Ay — x2dx

= —%I(—él— 2x W3- dx - x%dx + _[-JS— dx - xZdx

I = —é]’(—ét— 23 W3 - 4 — x2dx

let z=3-dx - x?
dz =-4-2x

I, = —éj«Edz

{(3— dx - xz}g]
T 3

1’2=_|'q|'§— A - xFcdx

=‘I-.J3—(X2+4X+4)+4dx

- | f{ﬁ)z—(x+2)2dx

(r + 24NF) - + 27 , N

2 (2) e

C(x+ 203 dx 47 7 ot [ X2

i 2 i [ﬁ]

From(), ©
__l[s_4X_xzﬁ+£(X+zm+2t@n—l[“2}c S {0

- 2 2 & Q

3 7


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

https://millionstar.godaddysites.com/

Ex 19.30

mm Wondershare
PDFelement

Remove Watermark g

Indefinite Integrals Ex 19.30 Q1

2w +1 A &

o) D -2)

= 2x+1=Afx-2)+8[x +1)
Put x =2
= E=38 = B=E
3
Fut » =-1
= -1=-34 = A:i
3
So,
2x +1 1. dx 5. dx
][X+1}{X—2}dx=§]X+l+§]){—2

1 5
=§I|:|g|x+1|+glog|x— 2 +c
Thus,
1 5
! =§I|:|g|x+1|+glog|x— 2|+c

Indefinite Integrals Ex 19.30 Q2
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1 A & [
+

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=l

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 -_ sl
s -2)[x - 4) =3l +{ 4ij-2+alx-4
=élogk{|—%log|x—2|+élog|x_4|+.g
=l|D X(X_t)+c
? -2
Thus,
I=EI|:| X{X_‘:}+c
5t -2)

Indefinite Integrals Ex 19.30 Q3

2
Letf=[xz+7x_ldx
KE+xw -8B
=1+ = 5 ax
XS+ x -0
St
I=|d —
= Y = 2) )
= A &

= S=Afx-2)+8([x +3)
Put x =2
= E=E58 = 8=1

P P B S %
x¥+3 x-Z &
=x —loglx + 3| +logl - 2|+c @ Q
Hence, %

I=x-logh +3|+loglx - 2|+c * O
N
Indefinite Integrals Ex 19.30 Q4 @\ \/
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PDFelement
34 dx - x7
Letf:]mdx
il Exw +1
RRR oy e Rl
_ Ew+1 o
= I= ldx+[7{x+2){x—1)d f1)
Lat v +1 A )

(x+2}{x—1]=x+2+x—1

= Sx +1=Ax -1)+8 [x +2)
Putx =1
= =38 = E=2
Put » = -2
= -9=-34 = A=23
So,

a o)
F=—fav+3 = gy 2

K+ 2 x-1

I=-x+3loghk +2|+2logl -1 +c

Indefinite Integrals Ex 19.30 Q5

2
Let 7= 2 Floy

xe-1

2

x2-1

=[1+ (=24

2l
L e T
1
x -1

=[x+

= [dx+] ax

-1
-+
x+1

=x -logls + 1 +logly - 1|+ ¢

x-1

I=x+lo
gx+1

+C

Indefinite Integrals Ex 19.30 Q6
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2 A & c

X
LetI=J[x—l}(x—z){x—B)=x—1+x—2+x—3

= xt=afx-2)x-F+a{x-1){x -3)+cfx -1){x - 2)

Put » =1

1
= 1=24 = A=§
Fut » =2
= 4=-8 = E=-4
Put » =3
= Q=20 = C=—
Thus,

x2 1, dw 4 [el's 9. dx

e ar - 2 it i

logx - 1| - 4log | - 2|+§I0g|x -3l+c

] =

Hence,
1 =]
I= Elogl}f - 1- 4loglx —2|+§Ioglx—3|+c

Indefinite Integrals Ex 19.30 Q7
S5x S5x

(x+1)(x"—4)  (x+1){x+2)(x-2)

Let 3x = A + B + c
(x+1){x+2}(x-—2) (.r+]:| {x+2} I:.r-mZ)

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:mé,andﬂfzE

2 6

=3

. Sx _ 5 5 3
Tx+D)(x+2)(x-2) 3(x+1) -2(x+ 2) * 6(x-2)

Sx 5 | 5 | 5 1
Y = di+>
éf(xﬂ][xz—ri} 3j{x+l} 2f(.x+2] t+6-[(x—2}dx
z%!og|x+I§—%Iog§x+2|+%log|x—2|+(j

Indefinite Integrals Ex 19.30 Q8
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x2 41 x%41

Let [ = dx = dx
IX{X?_]_} [X(X+1)[X—1]
X241 A B c

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 =10

= l1=-A = A=-1

Put x» =-1

= =28 = =1

Put w =1

= 2=20 = o=1

Thus,

N LT

= -logle|+loghe + 1+ loglr - 1|+ c

®2 1
ey

I'=log +c

Indefinite Integrals Ex 19.30 Q9

2x =3 2x =3
(Xz_l){zx+3]dx= {x+1}(x—1)[2x+3)dX

Let =]

Let 2x -3 _ A + £ + [
fr+1){x-1)f2x +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 = &8=-—
10
Put)(:—E
2
= —6=£C = C=—&
=
Thus,
f=£f aw _il =8 —ﬁj [=2's
2 x+1 10 x-1 L 2% +3 0 ’OQ
5 1 24 1 6 &\
=EIDgL\:+1|—EIDgL\'—1|—?.Elog|2x+3|+c @ C)
Hence, K@ QK
5 1 12 \a %-
f=E|Dg|x+1|—E|DQI/Y—1|—?|DQ|2X+3|+C Q% Q
Indefinite Integrals Ex 19.30 Q10 . O (&
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3

ks
T T
vl Ex2-Ox +6 b
{3 - 1) % - 2){x - 3)
¢ 5 Ex%-11x +6 A & &

{x—l}(x—z){x—3}=X—1+X—2+X—3

= 6X2—11x+6=A(X—E}(x—3}+8(X—l}{x—3}+c{x—1)[x—2}
Putw =1
=5 l1=24 = 4-fl=l
2
Put x =2
= 8=128 = &B=-8
Put »w =3
=5 27 = 2¢ = C=%
Thus,
Lsoicli ) ax 27 . dx
I=[dv+= = i
IX-'E]X—I SJX—2+2IX—3

= x+§llog|x—1| -3 I0g|x—2|+%logpf -3|+c

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+siny 2 +sinx

= sin2x = A2+ sinx) + B (1 +sinx)

= 2siny cosy =[2A+8)+(A+8])sinx

Equating similar terms, we get,

24+E8 =10 = g=-24 and
A+8 =2c0sxy = -A=Z2cosx
= A=-2cosx

and 8 = +4cosx

Thus,

2rosx 4 Cosx

- - i+ | —— g
14sinx 2+ siny @
= —2log[L + sinx |+ 4log|2 + sinx|+c o . Q

[1 - }2 +C 6@
+ SInx
Indefinite Integrals Ex 19.30 Q12 \(b& Q

=]

I =log {2 +sir'|x:]4
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Lat | 2w =Ax+5 Cx+ 0
{x2+1”x2+3) xT+1 %243
= 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
Z

%S+ 3

I=llog +c

2

Indefinite Integrals Ex 19.30 Q13

1 A =
= +
xlogx[2+logx)  xlogy  w (2 +logx)

et |

= 1=A[2+logx)+Elogx
Put x =1
1
= 1=24 = A==
z
Put » = 1072
1
= 1=-28 = 8=-—
z
Thus,
1 a 1 a
B B PO [ B . S
2 xlogx 2) x[2+logx)
1 1
=Elog|logx|—Elog|2+logx|+c
1 |
7= —log|—28%
2 2+logx

Indefinite Integrals Ex 19.30 Q15
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axZ by +C A & + o

et [ - 2)[x - B)[x - <) T 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+ha+c
= E +ba+c=[a—b}{a—c)ﬂ:} =2 ToTTE
[a-b){a-c)
Putx =8

2,z
= ab2+b2+c=(b—a}(b_c]5:; g ab"+b% 4+

“B-aE-o)
Put » =c
2
2 fo- _ _ At +bo+rc
= ac*+bc+o=[c-alfc-b)C = c - 2)(c-5)
Thus,
I a2 rbatc i =5y 5.~.b2+.t-2+|:“I N acz+bc+c[ ax

h [2-b)[z-c) x—a+(b—a)(b—c} x—b+{c—a){c—b] X -C
Hence,

a¥+ha+c ab?+ b4 ac?+ b+
=—(a—b}(a—c]laglx_a|+—(b—a){b—c]mg|x_b|+—{c—a}{c—b)mg|x_cl+c

Indefinite Integrals Ex 19.30 Q16
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Consider the integral

I=Imdx

X

MNow let us separate the fraction ———
[:XQ + 1){){ -1)

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
:>;i\—§J B——Eand C—E
x A Bx +C
= + =
{X2+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) 20x-1) 2(x*+1) 2(x7+1)

Thus, we have,

I='[{)(2+ 1}{)(— 1}0‘)(

B 1 B X 1
-1 2(x - 1) 2(x2+1)+2{x2+1) "

=Iz(f Iz[x 71 1) I2{x +1)
e 21(;‘"’51) e
=%I( -1 2 21(??1) 2'[()( 24 1)

1 _
= zlog|x— 1]- Zlog(x + 1}+ Etan x4+

Indefinite Integrals Ex 19.30 Q17
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Let I =] ! - + i + c
fx -1)fr+1){x+2) x-1 x+1 x+2
= 1=A(x+1](x+2]+8(x—l](x+2]+c[x2—1)
Fut » =1
= 1=64= A:i
5]
Put » =-1
= 1=-28 = B=—l
2
Put » = -2
= 1=3C= C'=i
3
So,
f=él ax —il ax +£J ax
-1 2 x+1 3 x+2

1 1 1
! =Elog|x—1|—§IDg|x+1|+§IDglx +2|+c

Indefinite Integrals Ex 19.30 Q18
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Consider the integral

X2

I=Imdx

X2

MNow et us separate the fraction ——
2 [+ A7 + 9]
through partial fractions.

Substitute %% = ¢
2

X ~ t
{x2+4}{x2+9}_ £+ [+ 9)

o A B
:{t+4){t+9) =t+4+t+9

F ﬂc{t+9]+8{t+4}

TEr A9 A+ 9)
=t=Alt+ 9+ E(t+4)
=t=At+94+Br+ 4B

Comparing the coeffidents, we have,
A+B=1 and 94+4B=0

4 9
= A= T and B_E
X2 4 9
= =- +
(x*+4)(x*+9)  S{t+4) 5{t+9)
x2 4 9

T (78] S[Fed] 5kF+9)
Thus, we have,

X2

e s

__15{35): 4}+15(§i9}

=_gl{xfj4}+§l[xfi‘3]

4 1. 4fxy 9 1 (x
= — ztar-l [§]+Ex§taﬂ [§J+C

n

Indefinite Integrals Ex 19.30 Q19

ExZ_1 A B C
et f X — % g Bg B g &
x e - 1) [ +1) ¥ x-1 x+1
= 5X2—1=A{X2—1}+B{X+1]X+C{x—ljx
Fut » =0
e= -l1=-4= A=1
Fut » = +1
= 4 =28 = =2
Fut » =-1
=% g =S (E=nl
So,
I=[d_x+[ 2 +12dx

X k-1 x4l
= log|x|+ 2log v - 1| +2logh + 1]+ c

I =log

x[:xl—l:]j|
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A Indefinite Integrals Ex 19.30 Q20
MILLIONST R

2
Let 7= ]X;'ﬁix_adx

X — Ay

2

= i= lwdx

x [ +2) [~ - 2)
M e,

x%4+6x-8 A & C
=4 +
xfp+2)fr-2) x wx+2 x-2

= x2+5x—8=A{x2—4}+5{x—2}x+c[x+2]x

Putx =0
= B=-4A= A=2
Put w =-2
= -1l6=8& = 8=-2
Put w =2
= B=8C= C=1
Thus,
2adw 20w ax

Indefinite Integrals Ex 19.30 Q21

x241 A Bx +C

Let = +
[(2x+1}{x2—1] v+l w21

= x2+1=A(x2—1)+[8x+c}{2x+1)

={a+z8)x?+f{B+2C)x +{-A+C)
Equating similar terms, we get,
A+28=1E+2C=0and -A+C=1

Salving we get,

A--2 s-2 c=-2
3 3 3
Thus,
-3 %
f=_§ de1+]32 ol 0 N Q
X+ xe-1
__5I e +2]2xdx_zl e 6 \,\
3'2x+1 3 x2-1 3 'x2_1 @ C)

5 oax 2 2y -1

=_§I2X+1+§l{x+1](x—l)dx @ Q
. >

5 dx 2 = z \, %.

-2 +—|] + lel's

3oex+l 37| (x+1) [x-1) %

O
j’=—glog|2x+1|+Ioglx+1|+%loglx—1|+c §&@
Indefinite Integrals Ex 19.30 Q22 A



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

https://millionstar.godaddysites.com/ m B e

PDFelement

Remove Watermark g

ax

Let 7= :
X[6(|DQX) +7I0gx+2}

= ! @
x(2lngx + 1) [3logx + 2)

Mo,

1 A =3

Let =
® x[2logx +1)[3logx +2) x{2|ogx+1}+x{3logx+2)

= 1=A[3logx +2)+8 [2logx + 1)
1
Put » =10 2
1
= l==A= A=2
z
2
Put » =10 2
= l=-—£& = g =-3
2l 3dx

I= IX{2|DQ}~.’+1} _IX{3|DgX +2)
=log|2logx +1|-log|3logx + 2|+c

2logx +1

= l+cC
3logx + 2

I'=log

Indefinite Integrals Ex 19.30 Q23
i
x(x"+1)
Multiplying numerator and denominator by x* ~ 1, we ohtain

1 ™! 5!

x(x" +I] B x"'ix{x" +I) x" (Jr" -+1]

Letx" =t = x" 'dx=dt

R e
N J‘;vr(.14:"+1}dx_ jx"{x"—i-i)dx “n '{I{Hl]dt

1 4 B
ENTPNE) R PR
I=A(1+1)+ Bt (1)

Substituting # = 0, —1 in equation (1), we obtain
A=1and & =—-1
1 I 1

t(e+1) 1 m

1 1l 1
= j-x(x" +l)dx=; j{;“{1+l]}dx
. {Eng|r|-—log|r+]|}+c @

H

o
=~1Emg x* =~ log|x* +1U+C Kg Q&
In i \@ %
x;log f‘xﬂ +C %

Indefinite Integrals Ex 19.30 Q24 ‘\‘\\O @fb
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kY _ Ax+E + Cw + 0
{Xz_az}{xz_bz} B [x2 _az) {Xz_bz)

Let |

= X=[:HX+B}{X2—52}+{CX+D){X2—az}

X = [:A+C)X3+(B +D)x2+{—ﬂb2 —Caz}x+{—8b2 —Daz}

= A+C=0, B+D=0, -Ab°-Ca’ =1, - Bb*-D3" =0
1 1

WegetB=DJD=D,C=mJA=—m

Thus,

Fo- 1 | Peek's + 1 Xy

I= —ﬁlog%z—azhﬁlagkz—bzhc

Indefinite Integrals Ex 19.30 Q25

Consider the integral

xT+1
=f— % *> 4
I(x2+4)(x2+25} ¥
Let y=x*
Thus,
x24d B v+l
[x2+4)[x2+25) {¥+4){r+25)
v+l A B
Th Ay +m) a4 yeas
v+l Aly +25)+ By + 4)

=
(y + 4}(y + 25} (y + 4} (y + 25)

=y + 1=Ay+258+By +4B
Comparing the coefficients, we have,
A+B=1 and 258+4B=1
Sclving the above equations, we have,
A=_—1 and B=§

7 7

x4l
Thus, | —————————dlx
I(x2 + 4)(x* + 25)
-1 8

ol vl b2

S TR PR
JTrxc+ 4 Tixc+ 25
=_71x%tan'1%+?x§tan §+C
=_—1tan‘1i+—tan 4+
14 2 35 5

Indefinite Integrals Ex 19.30 Q26
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|

=[[x+2x+1de

MNowy,
2w +1 A £
= +

Let =
®¥2-1 x+1 x-1

= 2x+1=Afx-1)+8[x+1)

Putx =1

3
= 3=28 = 8=E
Put x =-1

1
= -1=-24= f4=E

I=]xdx+ij ax +3 ax
27 x

x? 1 3
I =?+Eloglx+1|+zlclg|x—1|+c

Indefinite Integrals Ex 19.30 Q27
3x - 2 A B &

-t (x+1}2(x +3) ) (X+1}+{X+l:]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,

_llldx —SJ lel's 11 lel's
4 ' x+1 2 {x+1)2 4 % +73

EIDgP{ +3+c

11 £
I = Tlog|x+1|+m— -

Indefinite Integrals Ex 19.30 Q28


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

https://millionstar.godaddysites.com/ M i e

PDFelement

Remove Watermark g

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=-"
25 &

Thus,

3, dx 3 ax 7 ax
| + —] +

F=-"
28'x+42 25 X-3 § fy_3)

=

3 3
I =—£Iog|}(+2|+ﬁlog|x—3|—m+c

Indefinite Integrals Ex 19.30 Q29

xZ4+1 A E c

Let = = + 2+
[ -2)" [x +3) =2 [ -2} ¥ +3

= x2+1=A{X—E){x+3)+B(x+3}+c(x—2}2
=[A+C)x? +{A+ 8- 4C)x +[-6A +38 + 4C]

Equating similar terms, we get,

A+C=1, A+B-4C=0,-6A+3B+4C =1

Solving, we get, A= %, E=10 =%

3. dw ax 2. dw
[ +[

i 2-|._
E w-2 [X—E} E x+3

3 1 2
I =§Iag|x— 2|_—[x—2) +§I0g|x +3+c

Indefinite Integrals Ex 19.30 Q30
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x _ A . B . C
[xml}z(x+2] (x—]) {xml)l (.r+2}

Let

x=A(x~1)(x+2)+B(x+2)+ C(x~1)
Substituting x = 1, we obtain

B=1
3

Equating the coefficients of ¥2 and constant term, we obtain
A+ C=10

—24+28+C =10

On solving, we obtain

A:E andC:m_z
9 9

g x _ 2 N 12
(=) (x+2) 9(x=1) 3(x-1)" 9 x+2)

X 2 1 I 1 2 1
- !(1-1)3(x+z)dx=5j{x—leHEj(x-l]ldx—ﬁ e

2 1 =1 2
—alog|x—l|+§[;}—alog|x +2+C

I .

2
_3{x-l]+L

_90g

x—1
x+2

Indefinite Integrals Ex 19.30 Q31

xZ A E c

et (a1 *-1 el (el

= X2=A(X+1}2+B[X—l]{x+1)+c{x—1)
=[Ad+8)x7+(2A+C)x +[A-8-C)

Equating similar terms,

A+E=124+C=0, A-E-C=1D0

Solving, we get, 4= i, B =E, c=-1
4 4 2
Thus,
1. adx 3, dx 1 ax
e e s
x-1 4 w+1 2(x+1}

=ilog|x—1|+ilog|x+1|+;+c 0 . 0
4 4 2 {x+1) ,\\
> S

1 3 1
E—Zlog|x—l|+zlog|x+1|+m+c K@ Q
Indefinite Integrals Ex 19.30 Q32 %\{b CB_
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Lot x2ex -1 __ A 8 <
(x+1)2(x +2) fx+1) (:x+1}2 fx+2)
= X2+X—1=A(X+1){X+2}+B(X+2]+C[:X+1}2

A+ x4 (3448 +2C)x +(24+28 +C)
Equating similar terms
A+C=1 3A+8+2C =1, 24A+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

2
Lat Za +?x—3=ﬂ+
X

xZ {2;( + 1]

s.,_<
x2 [2x+1)

= 2%+ T - 3= Ax (2Zx + 1)+ B {2 + 1) + O
Equating similar terms, we get,
ZA+C =2, A+28=7,6=-3

Salving, we get, A=13, C=-24

Thus,
13y 3y ax
S i A

X X7 2x +1

I

I =13log|x|+ e 12loglex + 1|+ ¢
X

Indefinite Integrals Ex 19.30 Q34
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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 = =—+ 5
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, © =0

Thus,

f=lﬁdx—1f ax +q ax
x

x+1 [x+1}2

Q
X +1

I =6logle|-logle +1|- +c

Indefinite Integrals Ex 19.30 Q35

18 A Ex +

Let = =
[x+2){x2+4) X+2 xt+4

= 18=A{x2+4}+{5x+c)(x+2]

18 =f{A+8)x?+ (28 + C)x + (44 +2C)
Equating similar terms, we get,

A+£=0,28+C=0, 44+2C =18

) 9 a g
Solving, we get, A = e B = e C = B

Thus,
9 o Q 9 4

== ul +|-= ul ax + = al
4 x+2 4) w24 2 %244

I =Elog|x+2|—Elog|x2+4|+3tan‘1 Flye | W LigtX
4 8 4 2 xZ+5% a 9

Indefinite Integrals Ex 19.30 Q36
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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

X A EBx +C
+

Let =
{x+1}(x2+1) x+1 x741

= X=.4{X2+1:]+[:BX+C:][:X+1}
Equating similar terms, we get,

A+E8=0,8+C=1 A+C =0
. 1 1 1
Solving, we get, A=—§, 3=§J C=§

Thus,

1 1 ) 1
I-—Elog|x+1|+zlog}x +1‘+§tan X+

Indefinite Integrals Ex 19.30 Q38
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=8
E

leti=]—M——
Lx+x%+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, A=-=, 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

Indefinite Integrals Ex 19.30 Q39

1 A &8 Cx + D

t = + +
{x+1}2{x2+1) ¥ +1 (x+1)2 P

Le
= 1=A{X+1}'X2+1:]+B(X2+l)+(CX+D}(X+l)2
=(H+C]x3+{ﬂ+8+2C+D}x2+(ﬂ+c+2D}x+{A+B +D)

Equating similar terms, we get,

A+C=0 A+E+2C+D =0, A+C+20=0, A+E8+D =1

. 1 1 1
Solving, weget, A==, E==,C=-—, D=0
2 2 2
Thus,
1, dx 1 dx 1, xidy
I=2 + P
2 x+1 2 (X+1] 2 x 41
1 1 1
I =—Il:ng|x+1|—7——log|x2+1|+c
2 2[x+1} 4

Indefinite Integrals Ex 19.30 Q40


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

https://millionstar.godaddysites.com/

I e S S S
x3-1 [x—l}[x2+x+1}

N oy,

Lat 2 A Bx +C

(x—l){x2+x+1} ) fr-1) wf4x 41

= 2X=A[X2+x+1)+(8x+c}{x—1}

=[d+8)x*+f{a-8+C)r+{a-C)
Equating similar terms,

A+8=0,A-8B+C=2, A-C =10,

. 2 2 2
Solving, we get, A==, 8=-—,C=—
3 3 3

Thus,
1"2[ av 2 [ - L)ax
3 x-1 I xTrx+l
_2pdx 21 {2x - 2)ax
3 x-1 372 x7yxad
2. dw 1 2x +1 ax
= == e ax + 5
Iw-1 3T xTtx+1 ¥+ x+1
2 dy 1 2x+1 ax
=_I __l = G‘X+I =
Faw-1 3 xTrx+l 172 N
¥+=| +] =
3] +[3
x+1
2 1 2 Y =l
=—=lo - 1]- Zlog|x® + % + 1|+ —= tan™! +C
2
Hence,

_2 1 ) 2 _1 2x+1
I -5I0g|x—1|—§IDg|x +x+1|+ﬁtan [ J+c

Indefinite Integrals Ex 19.30 Q41
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ot 1 =.4X+B Cw + D
[x2+1)[x2+4) [x2+1} x*+4

L

= 1=(Ax+5](x2+4)+(Cx+D){x2+1}

={a+C)x®+ B +0)xf+(4A+C)n + 48+ D
Equating similar terms, we get,

A+C=0E+0=0,44+C=10, 48+0 =1

Solving, we get, 4= 10, B=£,C=D, .D=—i
3 3
Thus,
%dx %dx

I=] 2 =

{x2+1) [x2+4}
=£tan'1}r—ltan'1 Hlic W il =£tan'1i

3 =] 2 xZ+at a E]

I= itan'lx—itan'1 ful +C
3 6 2

Indefinite Integrals Ex 19.30 Q42

Let xe _ Axw + B + Cw + D
{x2+1){3x2+4:] {x2+1) [3x2+4}

= x2=(Ax+5}(3x2+4}+{Cx+D][x2+1}

=34+ C)x +{3B+ D)5 +{4A+ C)w + 4B+ D
Equating similar terms, we get,
3IA+C=0,38+0=1,44A+C=0, 48+0=1D0
Saolving, we get, A=0, 8=-1, =0, D=4

Thus,
—id Ele ks

I=I[x2+1} +][3x2+4)

1 4 ax

Indefinite Integrals Ex 19.30 Q43 @
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To evaluate the integral follow the steps:
[ Ix+5

s dx
x —x —x+1

3Ix+5 B e
(x—1) (x+1) (x-1)"  x+1
3x+5=A(x—1)(x+1)+ B(x+1)+ C(x-1)’
Foax=1 EB=4
1
2
1
Fax=0 A=—=

2

A
+
x—1

Fa x=-1C=

Therefore
|‘ 3x+5 g ll‘dx+4|‘ dx +1|‘cix

(x—l)l(x—i-l) 27x-1 (x—l)l 25

1 4
=‘§'“|(I—1)|— =

+%]n |(x+ 1)|+(:

=

1
4
——+tc

(x-1)

Indefinite Integrals Ex 19.30 Q44

1, [x+1
=—In
2

x—1

3

x7-1

Let I =[5
XU+ x

dx

X +1 A Bx4+C

Lot x{x2+1}=;+xz+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 + |

x4l Tx¥41
!=x—|cng|x|+%lag|x2+l|—tan'1X+c E Q *\\'CJ
!=x—|cng|x|+%|ag|x2+l|—tan'1X+c @

Indefinite Integrals Ex 19.30 Q45 K Q
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To evaluate the integral follow the steps:

[ o +x+1

T(x+1) (x+2)
X+x+l A B 6
(x+D)7(x+2) x+1 (x+1) x+2

xl+Jc+l=A(I+l)(x+2)+ﬂ(x+2}+€(x+1)1
Fax=-1 B =1
Foo x=-2C=3
Fax=0 A=-2,
Therefore
|‘ 4 x+l dx=—2[ dx |' dx 3|‘ dx

st il e — ol o
(x+1)"(x+2) R

=—21n |3L’+l|—% +3In |x+2|+c:
b s

Indefinite Integrals Ex 19.30 Q46

Let 1 A Bx  + CxZ+Dx +E
x[x4+1}_; x4+
= 1=.4{x4+1:]+{8x3+6x2+9x+E}x

=[a+8)xt+ P+ ox+Ex+ A
Equating similar terms, we get,

A+E£=0,C=0,0=0 £=0,A4=1

B=-1
Thus,
ax x3dx
I=[—=+[-5
kS No+1

=Ioglx|—%log|x4+1|+c

X4

et 1

I'=Zlog +c

1
4

Indefinite Integrals Ex 19.30 Q47
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Consider the integral

i P [X +8]

Rewnhng the above integrand, we have,
o oy S[X + 8]
I 3{x + 8}

Mow substituting x° = £, we have,
3xdx = gt

3-[ tft + 8]
Let Us separata the integrand by partial fractions.
Thus,
1 A =]

ft+8) t t+3
i A(t+8}+5t
tft+8)  t[t+8)
=1= A(t+8]+8t
=1=At+284+ 8¢
Comparing the coeffidents, we have,
A+B=0 and 8A=1

1 1
=A== andB=-=
g o g

Therefore,
1 fola

t+8
——Iogt——xlog{t+8)+C

24Iogx —Q_xlog{x +8}+C

24Iogx—_x|og(x +8]+C

=§|ogx—£xlog(x +8]+C

Indefinite Integrals Ex 19.30 Q48
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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

1+x°
(1-x)

f=§{log +2tan'1x+c‘|

Indefinite Integrals Ex 19.30 Q49

Let

sinx = ¢

= cosx =gt
| cosx iy 1 ar
[1—5inx)3(2+5inxj [1—tj3[2+f)
1

(1-)°(2+1¢)

Then, suppose
1 A B . c D
(1-0%2+8) 1-¢ (1-8° (1-7° [+%)

= 1= A(l-t(2+8+8 (1- )2+ )+ C(2+ )+ D (1-1)°

Let  £(t)=

Putt=1
1=23C
= c-1
3
Putt=-2
1= 27D
1
= = —
27
L -1 1
Similarly, we can find that 4 = EF] and & = %
1 -1 1 1 adt 1 at 1 at
140'3 t= [ —dt+=] 2+—[ 3+—[ @
(1-¢ (2+8) 27 1-t 9 (1-%) 2 (1-#) 2724+ ¢
0\( ’

-1 1 1 1 0
=Elog|1—t|+m+m+ﬁlog|2+r|+c G C)\

Putting ¢ = sinx, we get

: (1- sinxcjoas(; + sinx)dx \é@ Q

-1 . 1 1 1 .
= Elog|1—5mx|+ 5= sin] + e sinxf +Elog|2+smx|+c %

Indefinite Integrals Ex 19.30 Q50 ‘\’\\O @@
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Consider the integral
_J' 2X +1
(X + 4)

2x? 4l

Mow et us separate the fraction —F
X (x + 4]

through partial fractions,

Substitute x% = ¢, then
2x2 4+ 1 2+ 1
xz{x2+4}=f{t+4]
Zt+1 =£+ B
tt+dy & t+4
2+l Aft+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
LSRR S S
xz{x2+4]_4x2 4(x2+4)
Thus, we have,
_ 2x? 41
=l +4}
1 C‘lX J-
4 (X +4}

=—i+letar‘|‘1(%}+c

Indefinite Integrals Ex 19.30 Q51

To evaluate the integral follow the steps:
|‘ cosx
- (l —sinx)[) —sinx}
Let 1-sinx=¢ and
—cosxdx=dr
Therefore

dt 1 1
Trgvg~ )

:]n| r+1)|—ln|r|+c

r+1

=ln|—/|+¢

2—sinx
=In +c

1—sinx

Indefinite Integrals Ex 19.30 Q52 60 6\
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2w +1 A &

B CEr) e R P M P

= Zx+l=Alw-3)+8[x-2)
=[A+8)x +({-34- 28)

Equating similar terms, we get,
A+8=2,and -34-28 =1
Thus,

ax +7] ax

I=-5]
N-2 N -3

=-Sloglr - 2|+ 7logl - 3|+ ¢

pe-3)
-2y

I =1og

+C

Indefinite Integrals Ex 19.30 Q53

Let X2=y

1 A &

Th -
&n fv +1) (v +2) y+1+y+2

= 1=Aafy+2)+afy+1)
=(H+B}y+{2ﬂ+8)

Equating similar terms, we get,
A+E8=0,and ZA+E8 =1
Solving, we get,

Thus,

ax aw

I=]—=—-
xZ+1 xZ42

1 ks
F=tanle - —tan!' = +c

R

Indefinite Integrals Ex 19.30 Q54
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To evaluate the integral follow the steps:
1
‘[x(x4—1)dx
Let ; =£+i+i+i
x(x“—l] x x+l x-1 x*+1
1= A(x+1)(x-1)(x* +1)+Bx(x—1)( > +1)+ Cx{x+1)(x* + 1)+ Dxc(x+1)(x—1)
Forx=0 A=-1,
1

Forx=1 C=—
4
For Jc=—ll§t'=l
4
For x=2 D:l
4
Therefore
1 1 lp dx lpede 1;p dx
g1 aa i den

1 1 1
=—In |_x.1 +Z]D |(x+l)| +Z]D |(x—l)|+1]n |(_)|::1 +1}| +c

1

4_
. x -1
4

)
x

+c

Indefinite Integrals Ex 19.30 Q55

To evaluate the integral follow the steps:
1
———dx
I (x4 - 1)

Let #:i.ki.ki
e | e o R
1= A(x-1)(x* +1)+ B (x+1)(x* +1)+ C(x +1)(x-1)

For x=1 B=l
1

_[(I.;l_l]dx:_i[ dx +1[ dx 1-[ dx

oal i1 2

x*+1

1 1 |
=_1]ﬂ |(x+l)| +11ﬂ |(x—l}|—5ta.u lyte

l] x—1

—In
4

——tantx+c

2

b g |

Indefinite Integrals Ex 19.30 Q57
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ax

Letfi=] —0 — ———
® ICDSX(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

Indefinite Integrals Ex 19.30 Q58
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1

Let f= [Sinx{3+2m5x) o

_ sinxdx
sin? x [3+ 2 cosx)
sinway

- (1 - CDSz)() [3 + ECDSX}

Let cosxy = ¢
= —sinxady =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)+a{r-1)(ara)+ et 1)

Putt=1
1
= 1=104 = A=—
10
Fut#¢=-1
1
= 1=-28 = B=--
z
Putt=-—
= 1=£.C:> L’.?=i
4 )

Thus,
1, d¢ 1, ot &, ot
| —+

| —=-=

T10 -1 Zor+1l 4 34

1 1 2
= ﬁlogk— 1|—Elog|t+ 1|+§I0g|3+2f|+c
Hence,

1 1 z2
i= ﬁlog|cosx -1]- Elag|cosx +1]+ §I0g|3 +2cosx|+c

Indefinite Integrals Ex 19.30 Q59
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1
— ¥
SINA + SN2y
iy dx

Siny + 25inx cosx

Let I =

sinxdy

=I{1—c052x}+2{1—c052x}c05x
Letcosx =t = —sinxdy =dt
i at
{r2—1}+2{r2—1)r

dr
[t2 - 1] (1+2¢)

1 A = [

LEtl[fZ_l}(Hgt]: Fo1 el 1ver

= 1=Aft+r)(teee) s t-){trae) 0?1

Putt=1
1
= 1=64= A==
5]
Putt=-1
1
= 1=28 = E ==
2
F‘utt‘=—i
2
= 1=—§C::> C=—i
4 3
Thus,

1, at

I

- Ll 4 dt
B t-1 2 t+1 3 L+3¢t

I

1 1 2
= Elogk— 1|+§Iog|t+ 1- Elog|1+2t|+c
Hence,

I= %Iog|cosx— 1|+%|Dg|CDSX+ll—§|Dg|1+2E:DSX +cC

Indefinite Integrals Ex 19.30 Q60
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X+ 1
Let [ = [mdx

) {x+1”1 +xe” —Xe"}

x{l +xex} *

) {X+1](1+xe") _J{X+1}{xe”)d

x{1+xe") x[1+xe")

{x +1) e [x +1)
= ax - [ ax
X 1+xe®

x x
) [x+1)e e & {x+1}dX

xa® 1+ xe®
= Ioglxex —IDL]|1+;«5"r +c
x
e
I'=log +c
1+ xe*

Indefinite Integrals Ex 19.30 Q61

) {X2+1“X2+2)

f[x) {X2+3}‘X2+4}
T oy,
{x2+1){x2+2)
{X2 +3) {XZ + 4)
_x4+3x2+2
CoxtrTaielz
{x4+?x2+12)—4x2—1u
) sty 12
o1 4x% 4+ 10
PR PO
Mo,
4x? 410 4xt+10
x4+?x2+12_{x2+3)[x2+4}
Let 4x*+10  Ax+8 Cx +D
[x2+3”x2+4) x%+3 x%+4
= 4x2+1D=(Ax+B){x2+4)+(CX+D){x2+3)
Letx =0, we get
10 = 48 +3D U]
Ifx =1, we get
14=5(A+8)+4(C+D) = 5A+58 +4C + 4D - (i}
ifx =-1, we get
14=5(-A+8)+4(-C +D)=-5A +58 - 4C + 40 —[ii]

Applying (ii) and (iii), we get
28 =108 + 80

= 14 =58 + 40 = {iv)
From (i), we get
10 = 48 +3D --- (i)

Multiplying equation {iv) by 3 and ()} by 4 and subtracting, we get
42 - 40 = 158 - 168
= 2=-8
ar & =-2 v}
Putting value of & in (i)J we get
10 = 4(-2) + 30
10+8
-

D

= o=6 —=fwi]
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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- ( -
) #2443 x4+ 4
z a]
=1+ -
X¥2+3 x7+4
2 =]
[fixidy =]1+ - o

x2+3 x%+4
=x+itan‘1xi—3tan‘1i+c
Na) 2

43

Indefinite Integrals Ex 19.30 Q62

Let x2=y

4x? 43 ) 4y? 13
[X2+2HX2+3){X2+4} (¥ +2)(y +3) [y +4)

MO,

4243 A 2 o)

Let = + +
+ + + + + +
rea)y+3)fy+4) y+2 y+3 yas

= 4y?+3=Afp+3)fy+a)+e={y+2){r+4)+Cly+2){r +3)
=[A+E+C)y? +(FA+6A+5C)y +124 + B8 + 6C

Equating similar terms,
A+E8+C=4, TA+6A+EC =0, 12A+88 +6C = 3
Solving, we get

1 67

A=_,8=-39, C=—_
2 2

Thus,

J,=1'I-J dx +{_39” f‘x +E 20")(
¥“+3 2 x5 +4

1

I= %tan'l [%] - % tan™t [%] + gtan‘1 [%] +C

Indefinite Integrals Ex 19.30 Q63 60 »\O
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x* x*

[x—l){x2+1)=xa—x2+x—1

_x{xa—xz+x—1)+1{x3—x2+x—1]+1

{xa—x2+x—1}
=;-r+1+.____,.L.....__.
[x-lj{x2+1}

Mow, suppose
1 o A Bx +C
[:x-lj[x2+1} ®=1 x%+41

= 1-A|:x2+1:|+(8x+c)(x-1)
Putx =1
1=24

= A-i
2

Putx =0
1=A4-2C

= (.'-'-1-"1—1-—l
2

Putx = =1
1-2A+28-2C‘-2(A-C‘)+28
= 1=2+28

= 28 = -1

= B=—£
2
4
[ = x=]xdx+jldx+lj—dl x—ij—ax;l b
[:X—l){)(2+1} 2 x-1 2 x° +1
2
=%H{+%I0g|x—1|—%Iog{xz+1}—%tan'lx+c
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Indefinite Integrals Ex 19.31 Q1

x4l

2
o i&-m-l [X 1] +C

Nl f3x

Indefinite Integrals Ex 19.31 Q2
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| ~fcotede

Let cot@ = x?2

= - cos ec?edo = 2xdx

—-2x
= da = —2dx
Cogs ec g

—2x
1+cot?e
—ox

1+x?

2x2

1+x4dx

1=

x
1

Letwx - —_=¢t = [1+_]Gy=
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