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Integration (Indefinite Integrals)

Q.1) — (x*+1)(x*+2) _ sinx
(@l =J raern X (b)l = sincan X
Sol.1) _ [ 0P+ (x*+2)
@ri=J (x2+3)(x2+4) dx
since degree of N = degree, D = Divide
-4x%2-10
s = f 1 +m X
; [ 4x% + 10 J
=X — X
(x2+3)(x2+4)
letx? =y
C o 4x%+10 _ 4y+10
T (x243)(x2+4)  (y+3)(y+4)
4y+10 A B

G+3)(y+4)  y+3 | y+4
4y +10=A(y +4) + B(y + 3)
Comp. the coefficient of y and constant

4 =A+B
10 = 44 + 3B
solving these equation,weget A =-2 B = 6

—2+6

x2+3  x2+4

dx

wl=x—

I=x+2f ! dx —6f ) d

=X x2 + (v3)2 x X2 + 22 x

_ A -1 (XY _6, —1(%

I—x+2><\/§tan (ﬁ) 2tan (2)+c ans.
sinx

(b)I_fsin(4x)

f sinx

—Q———_——-ax
2sin(2x)cos(2x)

f sinx

4 sin x.cos x.cos(2x)

= if ———dx .. {cos(20) = 1 — 2sin?6}

cosx.(1-2sin%x)

multiply and divide by cos x
_ lf cosx
" 47 cos2x(1-2sin2x)

_ 1f cosx
4" (1-sinZx)(1-2sin2x)

putsinx =t

s.cosxdx =dt

1 1
wl = Zf (1-t2)(1-2t2)

lett>=y
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T a-t)a-28) | A-y)(i-zy)

A B
let (1—y)(1—2y)—g+m
1=A(1-2y)+B(1—-y)
0 =-24-B
1=A4+B
1=-4
A=-1and B = 2
1
_Zf_+1_2ydt
1, -1
T oad - t2 1- thdt
1 1
A t2dt+ f1 2t2
= _fl £2 t+2f (L)Z 5
Ngi
Lyt
_ |1+t +c
ﬁ vz
I _':110 |1+mnx| 2o |1+J§ﬂnx| an)
T8 g 1-sinx 4¢_ 08 1—v/2sinx ’
- |x* type
Ldx (.)D">x* (.) No old power of x
(.) D" constant = (N" constant)?
Procedure :

Divide N & D by x?
.. In N" we get either 1 + izdx Or izdx
X X
: _la 1=
In D" put x - t(or) x+x t

a’ + b? = (a+b)? — 2ab
2 + b? =(a—b)?2ab

Q2) |@) = [ gy b = [ 2% gy

x%+1 x*-16

SO|2) (a)l = f xz+1dx

x4+1
Divide N & D by x?
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(1+i)dx=dt
_ft2+2
= %tan‘1 \/%)+c

1
PN Y ™
ﬁtan (\/§>+C

2_
I = %tan‘1 (%2;) +c ans.

(b) = [ == — ~ dx
Divide N & D by x?

1
~—

(1—%)dx=dt

dt

=1 amr
1 1t—2+/21
2><2\/— |t+2\/_| te
+;—2\/—

x+f—c+2\/§

1

4—\/510

+c

1 o |x2—2d§x+4|
42 g |x2+2ﬁx+4

ans.

Q.3)

dx

(@I =[

x*+x2+1

dx

(o) = [

x4+1

Sol.3)

(@)l = f x*+x2+1
Divide N & D by x?

1
I=[ ———dx

x2+1 +2
= —f 2+_ (adjustment)

1+1 +
= —f (adjustment)

- 1

2+ +1

(double set)

1 1_ 2
x+-= = dx
Zf XZ4+1
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1 1+ 1 17
= x dx + - X dx
2 (x—%)2+2+1 Zf (x+§)2—2+1
putx—i=t putx+§=z
.-.(1+x—12)dx=dt 1-—dx = dz
dz
"I__f t2+3 fzz—1
= v Lan (L) + z—1
- Zxﬁtan (\/’3) 2><1 z+1 | +e
1 1
= L opant (EE) 4 1o [T
= 2\/_tan <\/§>+4log x+§+1 +c
x%-1 1 x%—x+1
- ?ta (\/§x) +Zlog|x2+x+1| tc ans.
(b)I = (double set)
Divide N & D by x?
1
2
=[ X 1 dx
x2 + ]
1 2
22
1 1
1 22
= Ef x2+xi2d
1 1
1 2+x—2+1 1
- Ef x2+i X
1 1
_lpthe o 11tz
= ) SiTde =3 2+xizdx
1
1+ 1-=
= 2 dx 1f 2 dx
(=) 27 (w) -2
putx—§=t putx+§=z
(1+i)dx=dt (1-2)dx = dz
1 dz
I__f t2+2 fzz—z
-l -1y 11
= JXgtan (ﬁ) 2 X 7%y 198 z+\/_|+c
1
ot [FE) - g [P
= 2\/Etan <ﬁ> 4\/Elogx -+J‘ +c
_ 1 _q (x%-1 |xz—\/_x+1|
- 2\/—ta (\/fx) 4\/—1 [x2+vZx+1l ans.
Q.4) |(a)l = [+/tan@ + Vcothdh (b)I = [ +/cotOde
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Sol.4) |(a)l = [ tanf + Vcotfd@
= fvtan@ + ﬁda

_ f tan6+1
Vtan6

put tan @ = t?
sec?6.df = 2t dt
2t dt
do = sec20
2t dt
do = tan20+1
_2tde
T ott41
t2+1 2tdt
o= ==

..{..tan@ = t?}

——dt (single set)
Proceed yourself

tanf-1
I =+/2tan (\/W)-I_C ans.

(b)I = [/cotdd®  (double set)
put cotd = t?
. —cosce?0.d0 = 2t dt

-2tdt
do = ———
cosec?6
_ —2tdt

cot26+1

—2tdt
dg = ——
t4+1

_ —2tdt
ol = ft'(t4+1)

- —Zf t4+1
Divide N & D by t?
—2f tZii dt

t2

.{..coth = t%}

-2 2
= 2 2ar

2 t2+_

- 111
-J

1+1+t_2 t_z

dt

1
I
%

1 1
1+

—f(—tdx—ff—r‘zdt

t—3)+2 (t+—)2—2
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putt—%zu and putt+%=v
(1+5)dt=du  (1-3)dt=dv

du dv
=l
1

et SN N AT

= ﬁtan (ﬁ) 2><\/§1
1

Nt P S D O

= ﬁtan (ﬁ) z\/EIO

-1, 4 (t?-1 1
- 7o () —aa
replacing t by v cotf

_—_1 —1 (cotf—1 _i
I'=5tan (\/2c0t9) zﬁlog

v+x/_|+c

t+—2

gl
t+i+V2
tz—ﬁt+1|

8 t24/2t+1

+c

cotfd—v2costO+1
ans.

cotf+v2cotf+1

Q5) |[=[—

sin*x+cos*x

Sol.5) 1
= ———d
/ sin*x + cos*x x

Divide N & D by cos*x

I=[ ———

sec*x
tantx + 1 1

f sec?x.sec?x
tan*x+1
_ f (tan?x+1).sec?x
tan4x+1

puttanx =t
s.sec? x dx = dt
tZ41 .
1= oAt (single set)
Proceed Yourself

_ 1 _1 (tanzx—l)
I —ﬁtan Ttany +c ans.

-> | Type :

9 _ 42
()f linearylinear’ pUt Linear =t

¢(x) . . .2
()f equadraticylinear’ put Linear =t

() 1
O e fequarare: PUt Linear = ¢

.6 = —1 - (1
Q8 () = (x—3)\/mdx (b}l = [ (x—1)\/mdx

Sol.6) |(a)l = [ mdx

putx + 1 =t2
dx = 2tdt

Copyright © www.studiestoday.com All rights reserved. No part of this publication may be
reproduced, distributed, or transmitted in any form or by any means, including photocopying,
recording, or other electronic or mechanical methods, without the prior written permission.

Downloaded from www.studiestoday.com




Downloaded from www.studiestoday.com

@Studies Today...

—f 3)t 2t dt
— ey =42
= zf (tz — 3) fox=t2-1)
1
= ZXR10g|E +c
| 1 vx + —2‘+
=-log|——| +¢c
2 g\/x+1+2

1
(b) = J (x—1)V2x+3 dx
put 2x + 3 = t?

2dx = 2tdt
dx = tdt
t
e et
dt
= IW
(51)
1
= 2f tz -dt
= 2 X log|t+\/_| +c
_ 1 |\/2x—+ V5]
B |m+¢‘| K
Q.7 S A — [ **2
) (a)I f (x2_4)1/x+1 dx (b)I f (x2+3x+3)vx+1 dx
Sol.7 N R
) |@)I = [ z— = ax
putx + 1 = ¢2
dx = 2tdt
2t
ES e Ot
1
= 2f —(t2—1)2—4-dt
1
=2/ t4—2t24+1-4
1
= 2J a3 4t
1
=2/ (£2-3)(t2+1)
Partial fraction: type 4
lett’?=y
Proceed yourself
_ 1 Va+1i=V3| 1 4
I = l 8l e > tan Wx+1)+c ans.

x+2

(b)I = f T
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putx + 1 = ¢t?
dx = 2tdt
x+2 2t
I = f (x2+3x+3)'?

- (*1)42 ey =42 —
= 2f (t2—1)+3(t2—1)+3dt fox=t2-1}

2f o1 dt
t4—2t2+1+3t2-3+3

t2-1 .
= 2f Y (single set)

x* type single set
Proceed Yourself

ans.

e
V5 an (m)“

Q.8 - ([ —1
V=] G
1
Sol.8) [ = dx
(x+1)VxZ2 -1
put x +1= %
dx = ——dt
t

|
|
—
.

1
= -l gt

—2\_/12—2t+ c
V1—=2t+c

1-2
= |—/—=+cC

x+1

x—1
—4c ans.
xX+c
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