Definite Integration

Questionl

1. .
The value of [, sin® x cos? xdx is

KCET 2025
Options:

A. —7/2

B.w

C.7/2

D.0

Answer: D
Solution:

1
/ sin® z cos? zdz = 0
1

Since it is odd function.

Question2

The value of fOZﬂ \/1 + sin (%)dm is

KCET 2025
Options:

A.8

B. 4

C.2

D.2

Answer: A
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Solution:

2 |t $

sm —

0 2
/27!‘ T

0

2T

T . 27 i
cos—+smz‘f {4sm4 4(:os4 .
= (4(1) —0(0—4)
=38

Question3

fol log (1 —1)dz is

KCET 2025
Options:

Al

B.0

C.log,.2

D. log, (%)
Answer: B

Solution:

! 1 ! 1—
/log<——1>d1::/ log< 93>d:1:
0 z 0 z
! 1 ! 1
/0 Og(l—i—O—m ) /0 Og(l—a:
1 1—-1 1
I:/ 10g< Jrm)d:ac/ log( z >dac
0 1—=x 0 1—=z
1 1—
21:/ (log( m)—l—log( z ))dw
0 T 11—z

2I=0 =1=0.

Question4

I’ (1—z?)sinz - cos® zdz is

KCET 2024

Options:

Get More Learning Materials Here: &

@E www.studentbro.in



2

_
A.m 3

B. 27 — n3

3

s
C.m 5

D.0

Answer: D

Solution:

* Let f (1 — mz) sinz - cos’ z
=(1-(-=x) ) sin(—zx) - cos’(—zx)
(1 —2*)(—sinz) (cos’ z)
— (1 - 2?)(sinz) (cos® z)

So,  f(z) = —f(-=)

So, f(x) is an odd function.

™
Hence, [ (1 —«?)sinz - cos?zdz =0

-

Questions

5
f(\:c—3|—|— 11— z|)dz =
1

KCET 2024
Options:

A 12

B. 5/6

C.21

D. 10

Answer: A

Solution:
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5
/ 2 -3+ 1 —a|)de
1

5 5
:/ |acf3|dw+/ |1 — z|dz
1 1
3 5 5
z/ |£E—3|d.’lt+/ |m—3|dw+/ 1 — z|dz
1 3 1

= /13(3 —z)dz + /35(93 —3)dz + /15($ —1)dz
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Question6

j8v 5vVI0—=2

de iS equals to:

2

KCET 2023
Options:

A. 6

B. 4

C.3

D.5

Answer: C

Solution:

5VITT
5Ve45VI0—=

8
Let] = [
2

Using property [ f(z)dz = [y f(0+ a — z)dz
0
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I = 5 10—(248—=x)

8
2
8

5VI0-10+z
I =
/5\/w—z+5vm
2
8

s 5v® ,
—é/m (11)

Adding Egs. (i) and (ii), we get

21_/85¢m+5\/z

—_—d
5\/E+5\/107z *
2

8
/dm

21 =

2
I:%[:c]gzéx6=3
Question7

J2, (2® +32% + 3z + 3+ (¢ + 1) cos(z + 1)) dz is equals to

KCET 2023
Options:

A3

B. 4

C.1

D.0

Answer: B

Solution:

Let

0
I= /w3+3m2+3w+3+(m+1)cos(w+1)dm
=2

I= /[(m+1)3+2+(x+1)cos(m+1)da:

Putting, z + 1 = ¢.

Then dz = dt, we get
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I = [t3—|—2—|—tcost]dt

I= [(2Qu =2t =2[1-(-1)] =4

/
J

-1

As 3 + t cost is an odd function.

Question8

™
[ 2EnE gy js equals to

SeC r-coseC T

KCET 2023
Options:
A.m2/4

B. /2
C.72/2

D. /4
Answer: A

Solution:
Letl = fsecwz'f:%dx (1)
0
Using property I = [ f(z)dz
0

0+ 7 — z)dz.

S=—x

Then, I = fﬁ(wmﬁwiydw
0

sec(m—x ) cosec(m—x

Sec x cosec T

I = [latane g0 (i)
0

On adding Egs. (i) and (ii), we get
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™
tanz(z + 71—
2]:/ ( )dm
Sec & - Cosec T

0
T

mtan
of = / _mtanr
Sec x cosec &
0
T

21 = 7r/.sin2 zdx

0
T

2177r/1*6052mdm
2
0
21 = 7I'|:

2 =

sin 2z ]

z

2
”*]
2

Question9

8
If [z] is the greatest integer function not greater than z, then [[z]dx is equal to
0

KCET 2022
Options:

A.28

B. 30

C.29

D. 20

Answer: A

Solution:
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7 8

I:/l[z}dm+/2 dw+/3 +/4x]d:c+/w]d:c+/6[ ]d:c+/[ }dw+/[w]dw

6 7

0
1 2 4 5 6 8
=/de+/1dm+/2dw+/3dm+/4dw+/5dm+/6dw+/7dw

1

0 2 3 4
= 0+ L[z} + 2[a]3 + 3[a]3 + 4[]] + 5[z]5 + 6[w]6+7H
=0+1(2-1)+2(83-2)+34—-3)+4(5—-4)+56—-5)+6(7—6)+7(8—7)
=1+2+34+4+5+6+7

7

_ -(72+1) _ 758 7.4 98
Question10

fgﬂ/ ? \/sin 0 cos® 0d0 is equal to

KCET 2022
Options:

A.

[V
w|°°

B.

o)
w|“’

C.

Lo
,_.|O°

7
D. 51

Answer: C
Solution:

/2
LetI = f Vsin 8 - cos® 6d6

Let sinf =1t = cosfdf = dt

When 0=0=¢t=0

When 6=
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Questionl1l

1
fo (2+ )3 —C—dz is equal to

KCET 2022
Options:

A +.e—1L
B.5--e+y
C. % e+ %

D.

©[~
o
|
|

Answer: D

Solution:

Lt [ e o[£ 22

=O/ez[(2f$)2 - (zfz)s]dm

Here, T%r_le = f(z) and T2+;920V = f'(z)

We know, [e® [f(z) + f'(z)|dz = e* f(z) + ¢

1
_ 1 _ i
I= [em' <2+w>2}0 =@y~ @op

Question12
3

Evaluate [ z2dz as the limit of a sum
5

KCET 2022
Options:

A2
B. 2

25
C. X
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19
D. 3
Answer: D

Solution:

3
LetI = [z%dz
b

I= j‘zzdx fgf(:c)d:c, where f(z) = z?

2 2

Also,a =2,b=3
}Lig% hlf(2)+ f(24+ h) + f(2 4+ 2h)

+...+ f(24 (n—1)h)]
where, nh=b—a=3-2=1

:’llii%h[22+(2+h)2+(2+2h)2+....+(2+(n—1)h)2]

= limh [22 4 (22 + h® + 4h) + (2% + 2°A° + 8h)
—

o4 (22 + (n— 1)°R° + 4(n — 1)R)]
=limh [2°h+R* (12427 +..... +(n—1)%)
h—0
+4h(1+2+...+ (n—1))]
h3(n — n(2(n — 1) + 1)

= lim |4nh + + 4h?
h—0 | 6
[ h —h)(nh)(2nh — h
= lim |4nh + (n )(nh)(2n )
h=0 | 6
[ 1-h)-1(2—
= lim 4><1+( h)- 1 h)+2(1—h)-1]
h—0 | 6
2 1 19
+6+ 6-1—3 3

+ 2(nh — h)(nh)]

Question13

77/2 COS & sin & .
fO mdm 1S equal to

KCET 2022
Options:
A.log2 -1
B.log2
C.—log2
D.1—1log2
Answer: D

Solution:
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/2

LetI:/ cosxs‘ina:dx
1+sinz

0
/2
/‘ cosz(l+sinz — 1)
= - dz
1+sinz

0
/2

cosz(1l + sinx) coszx
= - - - dzx
1+ sinz 1+sinz

0

/2 /2
= [ coszdr — COST_ oy — [sinalc}g/2 —I; ... (D)
0 0

1+sinz

/2
Ilz J" COST_ 1
0

1+sinz

Letl+sinz =t

= coszdr = dt
/2

dt ™ : ”
1= [ 5 = logt];” = og(1 + sina));”

0
=log(l + 1) — log(1 + 0) = log2

Now, from Eq. (i), we have

I=[1-0]—1log2=1-1log2

Question14

If I, = [," tan™ zdz, where n is positive integer, then I;; + I5 is equal to

KCET 2021
Options:

A.9

B. +

C. %

D. 5
Answer: D

Solution:

I, = fo% tan zdz ... (i)

L2 = [y tan™ 2 zdz ... (ii)

Adding Egs. (i) and (ii),
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T

T
I,+1I,2= / tan” zdx + / tan""2 zdz
0 0

w2

INE]

= / tan” z - sec? zdx
0

B [tan"“x]% 1

n+1 |, - n+1

Thus, I’I'L + In+2 - (’I’L_il)

Substitute 8 for x.

Is+Io= 5

Question15

4042 Vad
The value of |, ﬁ

KCET 2021
Options:
A. 4042
B. 2021
C. 8084
D. 1010

Answer: B

Solution:

4042 NS .
LetI = fO md.’lﬁ ()]

Using the property, [, f(z)dz = [ f(a — z)dz

_ 4042 Vi0i—z .
I= fO m ..... (11)

Adding Egs. (i) and (ii),
(4042 /z++/4042—2x
2= T

4042
2l = [, Idx

21 = 4042
I =2021

4

4

is equal to

Questionl6

The value of f_lﬁz cos ! xdx is
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KCET 2020
Options:
A.m
B. I
C.1
7_‘_2
D. 5
Answer: B

Solution:

1

We have, f}{?z cos ! xdzx

fléz (r/2 —sin ' z)dz

1/2 1/2
:/ m/2dx —/ sin~! zdx
1/2 1/2

1/2
= — dx — "~ sin~! z is odd function )
_1/2

: ;’m”f/z—g[% 12| =50 =3

Question17

Find the value of [ ) lmﬁ—?)d:ﬁ is

KCET 2020
Options:

A. Slog2

B. Tlog2

C. %

D. log2
Answer: D

Solution:
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142
Put z =tané
= dz =sec’6do
Whenz = 0,0 =0
andwhenz = 1,60 = 7/4

/7r/4 log(l +tan0) (sec2 0)(10
0 1+ tan®4

1
LetI:/ Mdm
0

/4
I= / log(1+tan8)dd ... (I)
0

_ /OW/4log [1+tan (% ~0)]as

/4 tanm/4 — tanf
:/ log |1+ do
0

1+ tanw/4tan6
/4 1—tané
= 1 1+ ——)db
/0 og( + 1+tan9>
/4 9
= 1 —— |do
/0 0g<1+tan9)

4 log2 —log1 + tan0)]d6 ... (ii)

On adding Egs. (i) and (ii), we get

/4
of — / log 2d6
0

/4 N
= 10g2/ 1d6 = log(G)g/
0
= log(n/4—0) = %logQ

= I= %log2

Question18

The value of [ :/T ?2 T2t deis

KCET 2020
Options:

A2

B.0

C.1

D. -2
Answer: C

Solution:
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2
We have, [ 7:{ 1 1o d

B ™2 [ cosz cos(—z)
*/o <1+e”(1+ez)>dm
[ o= [C@ + s-o)as)
_/"/2( cos T n ezcos:c)d
o 0 1+ex 1+e= :c
e
= cos T dzx

0 1 + e’

/2 N
= / cos zdz = (sin x)g/
0

= (sin% fsin0) =1

Question19

3
fcot’1 xdr =
3

KCET 2019
Options:

A. 67

B. 37

C.3

D.0

Answer: B

Solution:

3 3
/ cot !l zdx = / (1 —tan~! m) dz
-3 -3 2
3 3
— T -1 _ T3
—[s2dm [Stan xdx Q[x}_?, 0
(. / f(z)dz = 0, if fis odd functions)

T ™
= S[3+3]=5 x6=3r

Question20
2

[ [2)dz =

0
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KCET 2019

Options:

A 5—+2+43
B.5-v2-+3
C.—5—v2-/3
D.5++v2—+/3
Answer: B
Solution:

J2[a?)de = [} [e2)de + [ [2?]da + [ [®)de + [75 [2?]de

Vi ,

1 V2
:/ Od:c+/ 1dm+/2dm+/ 3dzx
0 1 e

ﬁ
= [z} + [2 ] +[32]% 5
=(V2-1)+ 2\F 2v/2) + (6 — 3v/3)
=5-vV2-+3
Question21

1
N
0

KCET 2019
Options:

Az

B.Z -1

C.3
D.Z+1

Answer: D

Solution:
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putl—z?=t= —2ade =dtatz =0,t =1
and z=1,¢{=0

1
= l/ t12d¢
2 0

2
r 1/t2\" «x 1
2 "2\12),” 2

3

Question22

1 dx .
Iy = = is equal to

KCET 2018
Options:
A. § —tan~!(e)

B.tan"!(e) — T

C.tan"1(e) +

ENE

D. tan"1(e)
Answer: B

Solution:

dz
et +e*

1 T
= Iz/ C iz
0 1+62I

pute” =t and e*dx = dt, where if
z=0,t=1andifz=1,t=e

1
We have, I = /
0

L[
1 1+¢2
= I:[tanflt]i
= JI=tan ‘e—tan 1
=
71 ™
I = tan e—z

Divide by cos? 8, we get
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I /"/6 sec? 0do
Jo sec2+tan28

N I_/”/6 sec2 0d6
~Jo 1+2tan26

I l/”/ﬁ sec? 0d6
2 1\? 2
<ﬁ) + tan 0
Put tanf = t,sec? 0d0 = dt

™ 1

6=0,t=0 0=—t=—
6 V3

Question23

f1/2 dx

0 m is equal to

KCET 2018
Options:

A. Z=tan™! @
B. Ztan~! (%)
C. Ltan~' (2)
D. Ltan-! (@)
Answer: A

Solution:
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1/2
We have, [ :/ dz
0o (14 z2)v1 — 22

Put x = sin@ = dx = cos 6d0O

1 T
w—O,H—O,x—E,Q_—

6
7 /”/6 cos 6d6
0 (1 + sin? 0) cos 6
/6
7 — do
0 1+ sin?6
J=1 WV __da
U (Hen

= 1= 3 (vatantvar) Ve

o 1= g (3)

= I=Ltan (¢_)

Question24

[ _22 |z cos mz|dx is equal to

KCET 2018
Options:
A.

B.

C.

A= A A 3o

D.

Answer: A

Solution:
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2
LetI/ |z cos mz|dx
—2

2
=1 = 2/ |z cos mz|dx
0

= J=2 [f1/2 x cos rxdr — flg/; x cos mxdx

0

+ [ 32/2 x cos Trdx

T 2

T SIn T COS T 2
= 4+ + 5

: 1/2
rsinmTr  COSTT
Ny “ " ] _[
0

I

™

(2 +0)- () {(20)-

:>I—21 1+3+1+1+3
B 2m 2 2T 27 72 27

8

= = —
i

Question25

/2 .

_-/;2 eSin’Jerl

KCET 2017

Options:

Al

B.0

c.z

D.—I
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Answer: C

Solution:

/2 1 .
Letl= [ e .. (i)

/2 dz
= I:/_ﬂ_/2 e—sinz | 1
b b
[/ f(a—l—b—:n)d:c:/ f(a:)d:c]

/2 esin:t
= - dz ... (37)
)2 esinz 4 1

On adding Egs. (i) and (ii), we get
21 = s ldz

= of =[],

= 2I ==
I =

INTE

Question26

5
[ |z + 2|dz is equal to
5

KCET 2017
Options:

A. 28

B. 30

C. 29

D. 27

Answer: C

Solution:

5
LetI:/ |z + 2|dz
-5

-2 5
:/ |x+2|da:+/ |z + 2|dz
-5 -2

/_:(a:+2)dx+/_5(ac+2)dac

2

z? -2 z? 5
=—|—=—+2z| +|—+22
2 _5 2 9

R (CORCRCRONER)
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-5 [#+1

—94 24 4o
MR
=29

Question27

/2

1
{ a?-sin® z+b2-cos?

KCET 2017

C. ra
D. I
Answer: A

Solution:

/2 1
I= / — dz
0o a?sinz +b%2cos?z
/2 2
sec’ z
. / LT g
o a’tan®z + b2

Puttanx =t
= sec’zdzr =dt
When z = 0,t =tan0 =0

andz = §,t =tan § = 00

Question28

3.5
[ [z]dz is equal to :
0.2

KCET 2017
Options:

A.35
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B. 4
C.45
D.3

Answer: C

Solution:

3.5
LetI:/ [z]dx
0

.2

1 2 3 3.5
:/ [w]da:+/ [m]dm—l—/ [:c]dx—l—/ [z]dz

0.2 1 2 3

1 2 3 3.5
=/ Od:c—l—/ 1-dw+/ 2-d:1:+/ 3d

0.2 1 2 3

=0+ [z]? + [22]3 + [32]3°
=(2-1)+(6—4)+ (105 —9)
=1+2+15

=45

8

Question29

/2

tan’ x .
f e —da is equal to

KCET 2017
Options:

AT

B. %

C. %

D. ¢

Answer: A

Solution:

71'/2 t 7
tar= [T, )
0 cot'x +tan' x

/2 tan(m/2 — z)
o cot’(m/2 —x)+ tan"(1/2 — )

/2 7
cot'x
= 1= —_——dzx ... (22
/0 tan”x + cot’ x (#)

On adding Egs. (i) and (ii), we get
o] — /"/2 tan’ z + cot”
0 tan’ + cot’ z

dzx

/2

1dz = [m]g/2 =z

2

I =
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