Indefinite Integration

Questionl

The value of [ m is
KCET 2025

Options:

A. log % +c

B. log i:; +c

C.log ﬁﬁ +c

D. log ﬁ—ié +c

Answer: D

Solution:

dx [(x+2)-(x+D)
/(x+1)(x+z) ‘/ x+1)(x+2) dx

1 1
— dx —
/X—|—1 * /X—i—2dx

tog| 2 +

Question2

dx
f m equals

KCET 2025

Options:
1

A. (ﬁ)z—i—c

x4
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1
4

B.(z*+1)" +¢

C.—(xt+1)7 +c

1

D. — (%) “te
Answer: D

Solution:

/ dx
x2(x4 + 1)3/4

_/ dx
(14 3) "

1

— 4z %z = dt

= 1 [t73M4at = —%% teo=—(1+ %)

1/4

Question3

sin
3+4cos?x

KCET 2024

C. Ltan—l (Cosa:) + C

D. —%tan_1 (M) +C

Answer: A

Solution:
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I:/ sinx d
3+4cos?z

sin x

= 22dx
3{1+ (2;39”) ]

2cosT

V3

putt =

—2sinx
V3
- | V3
2(3t2+3)

_ 1 / 1 gt
B R
= ———tan (t)+C

—1 2
= tan ! ( Coim> +C
V3

dt = dx

Question4

1
f z[6(log z)?+7log z+2]

dx 1s

KCET 2024

Options:

1 2logx+1
A. 2 10g ‘ 3log z+2 ‘ +C

2logz+1
B. log ‘ 3logx+2 ‘ t+c

3log z+2
C. log ‘ 2log z+1 ‘ +C

1 3log xz+2
D. 5log ‘ 2log -+ 1 ‘ +C

Answer: B

Solution:
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1
I= / dz
z [6(logz)? + Tlogz + 2]
dt . putt =logx

_/6t2+7t+2 dt = Ldo

B / dt

) (Bt+2)(2t+1)

1 A B

Now, =

Bt+2)2t+1)  (Bt+2)  (2t+1)
A(2t+1) + B(3t+2)

Bt+2)2t+1)
— 1=A(2t+1)+ B3t +2)

Now, on putting ¢t = -

- soosp(3)]

= B=2
dputt = —
and pu 3
2 4
= 1=A<2><(—§>+1)+0:>1:A<—§+1>
= A=-3

~3 2
I =
/<3t+2 * 2t+1>dt

—3log |3t + 2 log |2t + 1
_ gzl). [ g g|2 e

= —log|3t + 2|+ log|2t + 1|+ C

2t+1
C
ik
‘2loga:—|—1
O —_—
& 3logz +2

= log

‘ +C [.t=logx]

Questions

3z

f Sm? dx 1s

sin 5

KCET 2024
Options:
A. 2z +sinz + 2sin2z + C
B.z + 2sinz 4 2sin2z + C
C.z+ 2sinx +sin2x + C
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D. 2z + sinx + sin 2z + C

Answer: C

Solution:

2sin (%) cos (%) sin 3z + sin 2z

sin x sin x

dx

3smx — 4sin® a:) + 2sinzcoszx
sinz

/(3 4 sin? x+2cosx)d$
= /(3 —2(1 —cos2z) + 2cosx)dx
:/(3—2+2cos2m+2cosm)dm

= /(1+2cos2m+2cosm)dw
=z +sin2z + 2sinz + C

Question6

[ v/ cosecz — sin zdz is equals to

KCET 2023
Options:

A YEZ o

B. 2v/sinz + C

2
C. Vsinz +C

D.vsinxz + C

Answer: B

Solution:
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Z/\/cosecm—sin:z:da:
/\/1—s1n T

SlIl Z
COS T

Vsinz

dz

dx

Put,sinz — k
cosxdr = dk

dk kT +1
= LA
vk S5 +1
k_ —
- 1Cc=2k+C

3
I=2Vsinz+C [.k=sinz

Question7

[V5 — 2z + x2dz is equals to

KCET 2023

Options:

A. %\/5—2:13+w2+410g|(w—|—1)+\/w2—2:c—|—5|—|—0

B. 2 LyV/E+ 2z + 22+ 2log | (z — 1) + V5 + 2z + 2% | +C

C. 24 vV5 -2z + 22+ 2log | (z—1) + V5 — 2z + 2% | +C

D. 245 — 2z + 22+ 2log | (z +1) + Va2 + 2z + 5| + C
Answer: C

Solution:

:/mdx
=/\/(m—1)2+ 2)?

We know that
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[','/\/a:2+a2:%\/w2+a2

2
+%log‘x+ V w2+a2”
z—1
= V5 — 2z + z?

2
+2log‘(:p—1)+\/5—2:1:+m2‘+0

Question8

1l 1 dz is equals to

1+3sin’z+8cos? z

KCET 2023
Options:
A.tan! (m%) +C

B. dtan (22) 1 0

C.6tan! (2222) 4+ C

D. +tan"!(2tanz) + C

Answer: B

Solution:
-1

Let I - f 1+3sin2x+8(}052x

Dividing the numerator and denominator by cos? z, we get

:>I:/ sec” da
sec2z + 3tan?z + 8

2
:>I:/ 2secac : da
1+ tan“z 4+ 3tan“x + 8

i [,
4tan’z + 9

Putting, tan z = t = sec? zdx = dt, we get
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dt 1 dt
I:/—4t2+9 :Z/—S 2+C
2+ (3)
1 1 t
I= —tan ' —=
><3/2tan <3/2>+C’

4
1 2t 1 2tanz

= I=_—tan!(=)+C=—tan! +C
~tan (3) tan ( : )

Question9

[ <5 20_Cos2a o js equal to

COST—COS &

KCET 2022

Options:

A.2(sinz —xzcosa) + ¢
B.2(sinz + zcosa) + ¢
C.2(sinz — 2z cosa) + ¢
D. 2(sinz + 2z cosa) + ¢

Answer: B

Solution:

COST — Cos

2¢cos’z —1) — (2cos?a —1
z=/(
COST — Cos &
2

2
Ccos“ T — Ccos“ o

I1=2 dx
COST — cos &

Let[—/cos2w—cos2ad$

dz

_ 2/ (cosz — cosar)(cos x + cos ) i

(cosz — cos @)

= 2/(cosm + cosa)dr = 2(sinx + z cosa) + ¢

Question10
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If [ (w+231é2+1) =alog|l+ z?| + btan'z + %log]w—l—ﬂ + ¢, then

KCET 2022

Options:

Answer: A

Solution:

Given,

IM% = alog ‘1 + .’B2‘ +btanlz + %log |z +2|+c...
L 1 A Bz +C

T )@+ @+2) @+
1=A(z*>+1) + (z +2)(Bz + C)
1=Az*>+ A+ Bz?> + Cx + 2Bz +2C
1=(A+B)z*+z(2B+C) + A+2C

Here, A+ B =0,
2B+C=0and A+2C =1
On solving them, we get
A= %,B:%landC:%

Therefore, f Mi%

_/ 1 F°ti
- 5(x + 2) 2+ 1

1 1 1 T 2 dz
S de— = [ =2 do4 2
5J (z+2) 5/) z2+1 5J 1+ z?

1 1 2
= Zloglz + 2| — —log |1 + 22| + Ztan 'z + ¢
=log| T g| | -

— —11—010g (1+2%) + %tan_la; + %log |z +2|+c .. (i)

On comparing Eqgs. (1) and (i1), we get

(@)
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— =1 - 2
a= 3 and b = =

Questionll

f 23 sin(tan ™! (z?))

T dx is equal to

KCET 2021
Options:

— cos(tan~!(z*))

A. :

+C

cos (tan’ ! (ac4) )

B. =2

+C

— cos(tan!(z%))

C. .

+C

sin(tan!(z*))

D.

+C

Answer: A
Solution:

z3 sin [tan_1 (m4)]

LetI= [ T

Let tan™! (:B4) =t.

On differentiating w.r.t. t, we get

1
x 4xdx = dt
14 28

z3 1
dz = —dt
TIPS R

1
I = Z/sintdt

1
— ——cost+C
COS

=

= —%cos (tan_1 (m4)) +C

Question12
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The value of [ % is equal to

KCET 2021

Options:

A. log ‘9[;3+ \/m‘ +C
B. log ‘m3 — \/m‘ +C
C. +log ‘a:?’ + \/m‘ +C
D. %log ‘x?’ — \/m‘ +C
Answer: C

Solution:

LetI= [ \/%dm

Letz3 =t

= 3z%dx = dt

1 1
I= §/—dt
\/ 12+ (a3)®
1
= —log‘t-i— \/t2+a6| +C

3

:%log‘mﬁ—l—\/m‘%—c

Questionl3

The value of [ (ﬁeji; is equal to

KCET 2021
Options:

Ae*(l+z)+C
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B.em(l—l—wz) +C
C.e®(l+z)*+C

D. li—m + C

Answer: D

Solution:

/ zetdzx
Let] = | ————
(1+z)?

:/(3”'”(:134—1—1)6&73

(1+ay
1 1

[l (o)l

Let liz = f($)
f) =~y

Using the formula, [ e” [f(z) + f'(z)]d=z

=ée*f(z)+C

m 1 e’

= I=e <1+ZE)+ 14z +C
Questionl4

The value of [e” [{222 |dz is equal to

14+cosz

KCET 2021
Options:

A.e“tan 5 +C
B.e*tanx + C
C.e*(1+cosz)+C
D.e*(1 +sinz) +C

Answer: A
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Solution:
Let ] — ( 1+sinz >
1+ cosx
1+2sinZ cos z
B ( 2 cos2 )

sec2 L z
[ + tan %] dx

Let f(z) = tan%

2 x
sec 5

2

(=) =
Using the formula, [ e” [f(z) + f'(z)]dz

=e"f(z)+C
= I:ezxtang—i—(]

Questionl5

The value of [ }fcﬁ dz is

KCET 2020

Options:

A.tan 'z +tan '3+ C
B.tan 'z + %taxf1 3+ C
C.tan 'z — %tan_1 3+ C
D.tan 'z + +tan 12+ C
Answer: B

Solution:

We have, [ ﬁ’”ﬁ
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/1+w4 1+ 22
= X

1+ 6 1+ x2
/1+x2+az4+w6
B (1+ 25)

1+2° 2(1+2?
:/ tT dw—i—/ ’ ( ac) dz
(14 251 + 2?2 (1+ 2% (1 + 2?)
dz z?
= d
/1+a:2+/1+:1c6 v

2
—tan 'z + / :13 dx

dx

dx

1+ (x3)?
dt/3
_ -1
= tan T + /m
Putz3 =t
= 32z =dt
dt
2d —
= zidz 3
1
=tan 1z + Etan’l(t) +C
1
—tan 1z + gtan_l (wg) +C
Question16

The value of [ ¢5"%sin 2zdz is

KCET 2020
Options:

A. 2e%(sinz — 1) + C

(
B. 2e5"%(sinz + 1) + C
C. 2e8"%(cosz + 1) + C
(

D. 2es"%(cosz — 1) + C

Answer: A

Solution:
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We have "% sin 2xdx
2
= /esmx - (2sinz cos x)dz
=2 /65“”” sin  cos zdzx

let sinz =t

:cosmdw:dt=2/et-tdt

e *(sinz — 1)] + C

2
=2[et-1)]+C

2

2e512(sing — 1) + C

QF/ ca- [ (30 fa)e

Question17

3z+1
Iff (@—1)(2—2)(z—3)

the Values of A, B and C are respectively

KCET 2020
Options:
A.5,—7,-5
2,-7,—5
C.5,-7,5
2,-7,5
Answer: D

Solution:

We have,

3z+1
| e e
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Lo 3z +1 A B, C
© (z—-D(z—-2)(z-3) =z-1 =z-2 =z-3

= (Bz+1)=A(x—2)(z—3)+ B -1)(z —3) + Clz — 1)(z — 2)

putz —1=0

= x=1

Then, 3 x 1+ 1= A(—-1)(-2)
= 4=2A

= A=2

Put z—-2=0

= x=2

Then, 7= B(2 — 1)(2 — 3)
= T7=B(1)(-1)

= B=-7
Andputz —3 =0
= z=3

Then, 10 =C(3 —1)(3 —2)
= 10=C(2)(1)
= (C=5
3r+1 2 7 5

" DE 2@ 3 z-1 z-2 z-3

) 3z +1 i
"/<x—1><w—2>(w—3>d

2 7 5
/ dm—/w_2dw+/x_3dm
3z +1
dx
:>/ z—1)(x—2)(x—3)
=2log|lz — 1| — Tlog|z — 2| + 5log |z — 3| + C
= Alog|z — 1| + Blog |z — 2| + C'log |z — 3| + C (Given)
= A=2,B=-7,C=5

Question18

| z3sin 3zdr =

KCET 2019

Options:

3, 2
A —Z cos 3z 1Lz sin 3z + 2z cos3z 2sm3m +C

3 3 9

3, 2 g
B -2 c§s3:c _ =z s§n3m + 23:(:8333: _ 2sm3m +C

3, 2 o3 2 2
C. _z cgs?;x 4z 813n3x . xcgsf}x . sm3x +C
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D. w3-c§s3:c 4+ m2si3n3:c _ 2$c853x . 25121173z +C

Answer: A

Solution:

key Idea Use Integration by parts as

/u-vdw:u/vdw—/<%(u)/vda:>da:
=z’ / sin 3zdx — / (d%(m?’) / sin3acdac) dx
o (=55 - [ (-5 e

.3

%ng + /a:2 cos 3zdx

B x° cos 3z N z? [ cos 3zdz — [ (%(ﬁ)) "
3 J cos 3zdz

N —z3cos 3z n x%sin 3z _/ 9 sin 3x d
3 3 Ty )

2
— 3 1
= % +§{m2sin3m—2/a:sin3a:dx}

_ stz | 3 [2?sin3z — 2 {a [sin3zdz — [ (L (z) [sin3zdz)dz]

3
—cos 3z
x251n3:r—2{m( 3coszx }
= [(=5%)

2 2 .
= = %05313 + =z 513n3z + 2xcgs3m _ 25121’173‘% +C

2
—x”cos 3z 1
= +3

3 +C

Question19

1 _

KCET 2019
Options:

A.tan 'z +C
B.2log(vz + 1)+ C

C.2tan 'z 4+ C
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D. $tan"'y/z+ C
Answer: C

Solution:

dz
LetI = [ D

put vz =t = x = t* = dr = 2tdt

2tdt dt
I = — =2 —:2tan*1t—l—c
/t(t2+1) /t2+1

=2tan ‘vz +c ( since, t = \/E)

Question20

2¢ — 1
/ (x —1)(z+2)(z — 3) dz

= Alog|x — 1|+ Blog|z + 2|+ Clog|z — 3| + K

Then A, B, C are respectively

KCET 2019

Options:

Solution:

2z — 1
We h d
: ave/(w—l)(m—i—2)(m—3) g
= Alog|z — 1|+ Blog |z + 2| + Clog|z — 3| + K

221 @ _A _B_ C
Let, (z—1)(z+2)(z—3) ~ =z-1 + z+2 + z—3
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=2z —1=A(x+2)(z—3)+ Bz —1)
(x—3)+C(z—1)(z + 2)

putz —1=0= 2 =1then,2 x1—1= A(3)(-2)

= A=-3

putz+2=0=2=-2

then, 2(—2) —1=B(-2—-1)(-2-3) = B= —

o~

putz —3=0=1z =3

then,2x3—1=¢(3-1)(3-2) = c=+

Question21

[ 11z da is equal to

KCET 2018

Options:

Solution:

Let's evaluate the integral:
— 1
I=[fzde
First, rewrite the integrand:
I= [z de
Now, use the substitution method. Let:
u=¢e *+1
Differentiating both sides with respect to x, we get:

du __ —z -z —
o = —€ = —e Tdr =du
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Substituting, the integral becomes:
I=—[Ldu

This integral simplifies to:
I=—log|ul+C

Substitute back u = e * 4 1:
I=—log(e*+1)+C

Using the properties of logarithms:
I'=1log (3 Z+1) +C

Rewriting ﬁ in terms of e”:
I=log () +C

So, the final answer is:

Izlog( “”+1)+C

Question22

1l mdaz is equal to

KCET 2018
Options:

A.sin”! (?””;1) +C

B. sin~! (3‘”6%1) +c
C. %sin (3”1) +C
D.sin”' (%) + C

Answer: C

Solution:

We need to evaluate the integral:

_ 1
I=]from da

First, let's rewrite the expression under the square root:

Get More Learning Materials Here : & m @&\ www.studentbro.in



Get More Learning Materials Here: &

I={ L dx
v/ 3—(9z2+6x+1)+1

Notice that 922 4+ 6z + 1 can be rewritten to form a perfect square. We have:

922 + 6z + 1 = (3z + 1)?

Therefore, the integral becomes:

v

Next, let's perform a substitution. Let:

3z +1=t

Then the differential becomes:

dBz+1)=dt = 3dz=dt = dz==dt
Substituting these into the integral, we get:

_ 1 1
I_3fmdt

1

The integral [ T dt is recognized as the inverse sine function:

f \/al,l_# dt = sin ! (%) +C

Applying this formula with a = 2, we have:

I=1lsinl(1)+C

Substitute back ¢t = 3z + 1:

I = %sinf1 (%) +C

Question23

[esme . (222tL) gz is equal to

KCET 2018
Options:

A.sinz - ™% + C

B. cosz - €587 4 C

C. e 4 O

D. e %(sinz + 1) + C

Answer: A
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Solution:

To solve the integral [ esine . (Si;‘e%)d:c, let's start with the given function:

I = fesinz . (sinmj:l )diB

secx

This can be rewritten as:

I=[em. (sinz + 1) cosz dzx

To simplify, we perform a substitution. Let sin = ¢. Then, the derivative is:
coszdr =dt

Substituting these into the integral, we get:

I=[e(t+1)dt

We recognize that this integral can be solved using the formula:
Je{f(z) + f(z)} dz = e"f(z) + C

Applying this formula with f(z) = ¢ and f'(z) = 1, we have:
I=te'+C

Substituting back ¢ = sin z, we arrive at the solution:

I=sinz-e"*+C

Question24

[Vz?+ 2z + 5dz is equal to

KCET 2017
Options:

A.

s@+1) V22 + 2 +5+2log |z +1+ /a2 +22+5|+C

B.
(z+1)Va?+ 2z +5+ tlog|z +1+ V22 + 2z +5+C
C.
(z+1)Vz2+2z+5+2log |2+ 1+vVz2+ 22+ 5+ C
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D.
(z+1)Va?+2x+5—2log|z+1+Va?+22+5+C

Answer: A

Solution:

LetI:/\/x2+2x+5dw
:/\/(m+1)2—|—4d:c
/\/:c+1 2)2dz
r+1 (2)2

= e+ @2+ o [ o+ 14/ (2 + 12+ (2)2) + ¢

1 _—
= m;L \/:1:2+2:1:—§—5—|—210g‘:c+1+\/:1:2—|—2:1:+5‘+c

Question25

1l %dw is equal to

KCET 2017
Options:

A S +C

(w+4)

B. +C

(m+3)

C.—m +C

(:c+4)

: (mi—4) +C

Answer: D

Solution:
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LetI:/ z+3 e“dx
(z +4)?

- [l

:/ex[x—lw * (x;14)2]dw
:/ewxi4dx+/ew<(w114)2>dm

v [ () [ (o)

Question26

cos 2z —cos 26 .
f cos z—cos dz is equal to

KCET 2017

Options:

A.2(sinz + zcosf) + C.
B. 2(sinz — z cos ) + C
C.2(sinz + 2z cos ) + C
D. 2(sinz — 2z cos ) + C
Answer: A

Solution:

cosz — cos b
(2 cos’z — 1) — (2 cos?6 — 1)
N / cosT — cosf
_ 2/ COSQCIJ—COSQOdw
cosx — cos b
(cosx — cos B)(cos z + cos §)
= 2/ dx

Let I — / cos2w—cos20dm

dx

cosx — cos 6
= 2/(cos:n + cos 6)dz
= 2[sinz + z cos ] + C
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