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Integration (Indefinite Integrals)

- |Type: (.) I = [ e*sin(bx + c)dx
I = [ e*cos(bx + c)dx
| repeats of the two types by Parts
Q1) |(a) = [ e?*.cos(3x)dx (b)I = [ e**.sin(dx + c)dx
Sol.1) |(a)I = [ e?*.cos(3x)dx
eZX eZX
= cos(3x).7— 1] (—331n(3x)).7dx
ezx 3 . 2%
= T.COS(3X) + Ef sin(3x).e“*dx
= eTZX.cos(I%x) +%[sin(3x).e72X —f 3cos(3x).ezjdx]
eZX 3 BZX 3
I = T.COS(3X) + 5 lT sin3x — Ell
I—eZX 3 +32X in(3 iy
= .cos(3x) 26 .sin(3x) 2
9 62X
I+ ZI = [2cos(3x) + 3sin(3x)]
13] e _
2 =7 [2cos(3x) + 3sin(3x)] + ¢
Sl = % [2cos(3x) + 3sin(3x)] + ¢ ans.
(b)] = [ e**.sin(bx + c)dx
= sin(bx + c).e%x — f becos(bx + c).%dx
= %sin(bx +c) - Sf e cos(bx + ¢)dx
= % sin(bx + ¢) — Z [cos(bx + c).% — [ (—=bsin(bx + c)).%dx]
= % sin(bx + ¢) — % [?.cos(bx +c)+ Zf e*.sin(bx + c)dx]
= % sin(bx + ¢) — Z [% cos(bx +c) + gl]
ax 2
I = 7.sm(bx +c) — ﬁe“x.cos(bx +c)— ;I
2 ax
I+ ﬁl = ?[a sin(bx + c¢) — b cos(bx + ¢)] + ¢
a’ + b%\ e™
I < > ) = —-[a sin(bx + ¢) — bcos(bx + ¢)] + ¢
a a
I = azL:xbz [asin(bx + c¢) — b cos(bx + )] + ¢ ans.
Q.2) |I=[e* . cos’xdx
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Sol.2) |I = [ e*.cos?xdx
_ 14+cos(2x)
= fex.{—z }dx
= %f e* + e*.cos(2x)dx
1 1
I = Ef e*dx +§f e*.cos(2x)dx
1. . 1
I = Ef e*dx + Ell
wherel = [ e*.cos(2x)dx
= cos(2x).e* — [ — 2sin(2x).e*dx
= e*.cos(2x) + 2 e*.sin(2x)dx
= e*.cos(2x) + 2[e*.sin(2x) — 2/ cos(2x).e*dx]
I; = e*cos(2x) + 2e*sin(2x) — 41,
51, = e*[cos(2x) + 2sin(2x)]
ex
L = = [cos(2x) + 2sin(2x)] + ¢
S = % +- [— (cos(2x) + Zsm(Zx))] +c ans.
>|Type: 1= [e*(f(x)+ f'(x))dx
I=[e*f(x)dx + [ e*. f'(x)dx
=f(x).e* — [ f'(x).e*dx + [ e*. f'(x)dx
I=e*.f(x)+c
Q.3 — 2+sin(2x) _ 1-sinx
) (a)l o f e (1+cos(2x)) dx (b)I - f e (1—cosx) dx
_ 2x [ 1+sin(2x)
(C)I - f e™ (1+cos(2x)) tx
Sol.3 - 24sin(Zx)
) (a)l o f e* (1+cos(2x)) dx
2+2sinx.cosx
- f [ 2cos?x ]d
_ x 2 2sinx.cos x
- fe [Zcoszx 2cos?x ]

2
t
. L(sec?x + anx)dx

freOf ()

[e*.tanx dx + [ e*sec?x dx

tanx.e* — [ sec’x.e*dx + [ e*sec’x dx

e*.tanx +c¢ ans.

(b)I—fe (1 smx) dx

Cos x

_ fe [1 Zsm cos—]d

X
2sin?
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f [ Zsm cos;] dx

X
251n2 2s 1n22

X F cosec (g) — cot (g)] do
fef ()

X 1 x
—f e*.cot> dx +Ef ex.coseczzdx

X 1 X 1 X
— [cot;.ex —f —Ecoseczg.exdx] +Ef ex.coseczzdx

X 1 X 1 X
—e*cot? _Ef ex.coseczzdx + Ef ex.coseczzdx

X
I = —ex.cot§+c ans.

(C)I —f 2X(1+sm(2x))dx

14+cos(2x)

1+2 sinx cosx
L f o (Hsinreonn)

2cos?x

[ e?x, (% sec?x + tan x) dx

1
[ e?* tanx dx + Ef e?. sec?x dx

eZX eZX 1
tanx.— — [ sec’x.—dx + Ef e?X. sec?x dx

1
I =Eezx.tanx+c ans.

Q.4) (@) = [ e* —

(b) = [ e* (Z=) dx

(x +1)2 (x-2)3

Sol.4) |(a)l = [e* — o +1)2 dx
x+1-1
f e* [(x+1)2] dx

N
fex [x+1 (x+1)2] dx

fOOf'(x)
= [e* —dx —fe +1)Z ——dx
it “ff R
I=e*.—+¢ ans.
x+1

(b)1=fex(( 2)3)dx
fex ((;_:)3) dx

N e ﬁ‘ ix
FOF @)

Proceed Yourself

X
e +cC ans.
(x— 2)2

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

@Studﬁes Today...

Q.5) (x2+1)

Sol.5) (x% + 1)

x24142x-2x%
f v [tz g,

(x+1)2

x24+142x 2%
[e* ( )dx

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

2X
Je* (1 N (x+1)2) dx
[eXdx —2[ eX.——dx

T (x+1)2
_ x _ x |x+1-1
=€ 2[ e '[(x+1)2]
- X _ of L __ 1
- ¢ Zfe (x+1 (x+1)2) dx
= ex—Z[fex de—fex 1 dx]
Tx+1 T (x+1)2
— X __ 1 X 1 X _ X 1
= e 2[—(x+1).e + [ e X Je o dx]
= ¥ -2 4o
x+1
— X — 2
=€ (1 (x+1)) te
= px (X1
= e (x+1) +c ans.
Q6) — logx — 1
@I=] TogarDr (b)I = [ log(logx) + Tog? 0¥
Sol.6) — [ logx _
(a)I f (logx+1)2
putlogx =t
x = et
dx = etdt
= [t e
e AN dt

[ et [ﬁ] dt

f ef [t%l N (t+11)2] dt

= ef.——+¢
t+1
replacing t
= x.——+¢ ans.
logx+1
1
(b)I = [ log(logx) + mdx
putlogx = ¢
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dx = etdt
=f (logt+ti2).etdt
adjustment
= [et|logt+1-2+3]at
fet(108t+%)dt—fet(%—ti2)dt
[f etlogtdt+fet.%dt] - [f et-%dt—fet.tlzdt]
llogt.et — [ Z.etat + [ et.2dt| - [5.et + [ 5.etdt — [ et. 5 dt|
logt.et—%_ef+c
et(logt—l)+c

I =x (log(log xX) — logx) +c ans.

Q.7). (a)] = fe *V1i- smxdx

1+cosx

(b)I = [ e**(—sinx + 2 cos x)dx

Sol.7) (a)l —f —\/1 smxdx

1+cosx

sin2Z +cosz——251nZ cos;

- ez 2cos? (—)

2
Sln——COS )
_ pesl

ZCOSZ;
(sm——cosz)
S ik

= fe_z [ tan; sec———sec( )] dx

dx

= _71[ ez sec (g) dx +Ef ez Secz.tangdx
= ?[secg.eT(—Z) — [ sec G).tan%.@).eT(—Z)dx] +%f ez. Secgtangd"

X x 1 X x x 1 . x x
= ez .sec———fez .sec;tan;dx—i—;fe zsecztangdx

-x
=GZS€C()+C ans.

- |Type: [ ./Quadraticand[ Linear./Quadratic

Perfect Square. Use Long Formula

Q8) (@) = [/(x—3)(5—x)dx (b) = [ V2x2Z + 3x + 4 dx
()] = [ V3 —2x — 2x2dx
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Sol.8) |(a)l = [/(x —3)(5 —x)dx

= [V5x—x2 — 15 + 3xdx

= [V—x2+8x— 15dx

= [/—[x?—8x—15]dx
J/—[x? — 8x + 15]dx
[T Tr=%)7 +6 + 15]dx
[ =T = D2 = 1]dx

[ 12 — (x — 4)%dx

(x—4)

= Oy T T ANz -1 (Xt
= = 1-(x—4) +3sin (1)+c

NG — _ lein~1(x —
= ——J(x=3)GE-x) +sinH(x—4) +c ans.

Q.9) I = fcosx\/4 — sin?xdx

Sol.9) | = [ cosx+/4 — sinZx dx
putsinx =t
. cosxdx = dt

I=[4—t2dt

= %\/ — t? 4 2sin™? (é) +c
= Si::x\/4 — sin?x + 2sin™?! (Si;x) +c¢ ans.
Q.10) |(a)] = [ B3x—2)Vx2 + x + 1dx (b) I = [ (4x + 1)Vx2 — x — 2dx

50l.10) |(a) = [ (3x — 2)Vx2 + x + 1dx

(take 2x + 1)
= 3f (x—%)mdx
3 (2x =) VP T x T Lax
= 3 (x-3+1-1)VaZ +x+ Ldx
JV5x — x2 — 15 + 3xdx
> (2x+ DVaZ +x + Ldx — 2 [ Vx? +x + Ldx

put x2+x+1=tin |
(2x + 1)dx = dt

%fﬁdt—%f\/(x+§)2—i+1dx
< S22 (e 2) 4 (D) ax
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o= [ ) e )+ Jlrr T ()

(Vx2+x+ 1)5—2[(2)(4—“)\/362 +x + 1+§log|2xz+1+\/x2 +x + 1|]

(b)I = [ (4x 4+ 1)Vx2 — x — 2dx

2f (Zx+ )de

2f (2x+31-1+1)VaZ—x— 2dx

2f (2x—1+3)VaZ —x = 2dx

2f (2x — 1)Vx2 —x — 2dx 4+ 3 Vx? —x — 2dx

putx?—x—2=t
(2x - 1)dx = dt

.-,I=2fdt+3f\/(x—%)2—i—2dx
2x 20 +30 J(x-2) - () ax
- st a2 -0 g9+ -7~ O]

= :(x x—2)2+3[2X 2L x? —x—2—§log|%+\/x2—x—2|] ans.
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