Integrals

Questionl
1

il — 1  dx=a+bv3+cV3, where a, b, c are rational numbers, then 2a+ 3b—4c is equal to :
0 Vi+x+V]l+x

[27-Jan-2024 Shift 1]
Options:

A.

4

B.

10

D.

8

Answer: D

Solution:

} 1

‘\-'3+Jc—'0.’l+;v.:dX

1
dx =]
0 Vi+txt+tvl+x 0

% -_I[V3 +xdx_}(vl+x)dx]
LO 1]
3 3

-2 (+x) z(1+x}5]
3 3 0

)]

%[3—3»7—Ni+1]

(S
r

26-3V3)-

b=
L | B2

35— %xfz_=a+b\/?:+cx/§

a=3.b=-2,
3

c=—1

2a+3b—4c=6—-2+4=38

(3+x)—(1+x)

Question2
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If (a, b) be the orthocentre of the triangle whose vertices are (1, 2), (2, 3) and (3, 1), and

b b I
I, = [xsin (4x—x")dx. I, = [ sin (4x—x") dx , then 36 I_l is equal to :
a a 2

[27-Jan-2024 Shift 1]
Options:

A.

72

B.

88

C.

80

D.
66

Answer: A

Solution:

Equation of CE
y=1=-G-3)
x+y=4

A(l.2)

C L
(3. 1) D (2.3)
orthocentre lies on the line x+y =4

s0. ath=4

I,= Exsin (x(4= %)) dX oo (i)

Using king rule

I,= E@—;;)m (x(4=x))dx ..o (ii)
@ + ()

2, = ?4&}1 (x(4 —x)) dx

21, =4I,
1,=2I,
Lo

2
361,
—1=7
I
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Question3

For 0 <a < 1, the value of the integral | # is
0

1—-2acosx+a

[27-Jan-2024 Shift 2]

Options:
A.
2
T
TTda
B.
2
T
2
T—a
C.
T
1-a°
D.
T
1+a°
Answer: C
Solution:
T
1= Lz;[){iafll
0 1—-2acosx+a
T
dx
=) &
0 1+2acosx+a
z/2 2
2Al+a
a=2 | 2(2 ; 7
0 (1+a")y" —4a"cos'x
a2 2 2
+ a7
o= 2(1223) .;ecx dx
0 (1+a")" sec’x—4a
:)[_’T‘Q 2-(1+a%)- sec’x d
B 72 .2 — a9
0 (l+a”) -tanx+(1—a")
2- sec’x
T2 1+az d
=1= |

b2

2
0 _
tau2x+( 1-a )
1+a

=1= (1_232)[ ?25_0]

b2

="

1-a°
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Question4

(T\‘S - rz)dx

The integral |

(x2+3x°+ 1)tan ? [ o+ =

X

[27-Jan-2024 Shift 2]
Options:

A.

loge( tan * (x3 + % )

3
loge( tanfl(x3+ l)|) +C

Answer: A

Solution:

I=]

Hence option (1) is correct
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Questions

Forxe (775{, %)

dx

. +si
|f}’(¥) :J' CoseCx s x

s 2
cosecxsecx —fanxsin "x

and lm 3(x)=0then 1( ;—r) is equal to

== (3)
[29-Jan-2024 Shift 1]

Options:

Answer: D

Solution:

J) =] (1+sin 2x)4cosx dx

1+sinx
Putsinx=t
1
2 t——
+ _
=] 14 ti:lt= Ltanl( t)+C
tt+1 2 V2
x= L t=1 ~C=0
2

Question6
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3 3

2X + CO!S2

If ] ==
\/sin XC0s Xsin (X — 0)

dx = AVcos@tanx —sin @ +BVcos 8- sin fcotx +C,
where C is the integration constant, then 4B is equal to

[29-Jan-2024 Shift 2]
Options:

A.

4 cosec(20)

B.

4 secO

2 secO

D.

8 cosec(20)
Answer: D

Solution:

3l

[ sin “x+cosx

k3] Lo

= — dx
\[.sfm “xcos xsin (x—6)
3 3

.3 +cos£
1= sinx x dx

3 E i
‘.fsm xcos x(sin xcos @ —cosxsin @)

3

b L

cos“x

dx +] T dx
. 2z - .2 I
sin "~ xcos xVtan x cos 8 —sin 6 5in  xC08 "xVcos@—cotxsin 8

2
Fec X

—=ee
Vianx cos 8 —sin &

I=I+1, .. {Let}

=J s5in X

[T

dx +f cogecx 'Jcos 6— cotsin @ dx

For Il, let tanxcos®@—sin 9=£:'

2¢dt
cos

2
secxdx=

Forl,, let cosf—cotxsinf=2"

2zdz
sin @

cosec” xdx =
I=1+1,
[ 2tdt £ 2zdz

cos8t ~ sin 6z

2t 2z

cos@ sin@

=2 secVtan x cos 8 —sin 8 +2 cosec @ Veos @ —cotxsin 8
Comparing

AE =8cosec2

Question7
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Let f(x)= I g(tlog, ( ) dt, where g is a continuous odd function.

w2 2
it ] (f()+ x °°“)d = () -a thenaisequalto...........
1+¢&° a

-2

[27-Jan-2024 Shift 2]

Options:
Answer: 2

Solution:
X 1—
f(x)=£g(r)].n( 1_+Z) dt
. .
f—x) = g () m( 1—+§) dt

£ =T gm( 122) d

=—jgo)h1( )d} (g is odd)

1+y
f(—x)=—f(x) = f is also odd
Now,

= (f()+“°:x)dx ........ )

—m2

I= j (f( x)+”°:“)dx ........ (2)

T2

21 = f ¥ eosxdx =2 I ¥ cos xdx
—x/2

) 7’2
I= (xzsm x)o"r"'z - [ 2xsinxdx
0

= % —2(—xcosx+[cosx d:-;]o"r";2

= §—2(0+1)= §—2=>( 5)2—2

na=2

Question8

If the value of the integral

by

2 .2
X CosX + T
¢ L X ) gy — Tria)-2,
s5in X 4

_z\ 1+725  |+4e

2
then the value of a is

[29-Jan-2024 Shift 1]

Options:
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32

Answer: A

Solution:

I= J X + o L A013
—1/2 1 + T l + esmx

2 0 P cosx 1 +sin *x
dx

a2 2 -2
+
I= X COE:I 1 .::m Xl'cﬁ
A I BT

On Adding, we get

a2
2 = | (x’cosx+1+sin x)dx
_3{;’2

On solving

4 3?:_2

I= il
4

=5,

Question9

=
=Y B ST ]

[29-Jan-2024 Shift 2]

Answer: 6

Solution:
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V1 —sin 2x dx

Il
= N R VST ]

|sin x —cosx|dx

Il
oo ol

3
(cosx—sin x)dx + | (sin x— cosx) dx

Il
= R N ]

=-1+2V2-V3
a=—1.=2.y=-1

3at+4f—y=6

Question10

" 3
The value of lim Y 1 is -

2 2 2r I
n—wk=1 (n"+ kz)(n“ +3k)

[30-Jan-2024 Shift 1]
Options:

A.

(2V3 +3)r
24

137
8(4v3 +3)

C.

132V3 —3)r
8

D.

o
8(2V3 +3)
Answer: B

Solution:
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! dx
—j— 9
? 301+ ( %+x2)

@+ 1= (¥ +3)

[ ———

1
—x
3

b | e
&

(1 +x2)(x2+ %)

b =
oY m———

1 1
5 5 | dx
]
= VAt (Va3
(5)-3(3)=3

131
8- (4V3+3)

E

oI5

W

T
8

k2| =
By
S

Questionl1

9
The value 9] [ \/ 12"1 ] dx, where [7] denotes the greatest integer less than or equal to ¢, is
0

[30-Jan-2024 Shift 1]

Answer: 155
Solution:

x+1 9
x+1 3
x+1

1.9 273 g
I=9( JOodg+ [ 1.dx+ | 2dx)
0 179 273

=155

Question12
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Let y =f(x) be a thrice differentiable function in (-5, 5). Let the tangents to the curve yy=f(x) at (1, f(1)) and (3,
angles % and f, respectively with positive x-axis. If 27?{'0’{':)‘)% Df (t)ydt=a+pV3 where a, S areintegers,
value of a + S equals

[30-Jar:

Options:
A.

-14

B.

26

C.

-16

D.

36

Answer: B

Solution:

y=f@= s

%)(Lmn) =f(1)=tan g = % 7 (1)= %

%)(3J{3)) @ =1=/()1
27 i ((FOP+1f (O)dt =a+pV3

3 3 "
I= {((f(r)f +1)f (D dt
f)=z=f@)dt=dz
z=f(3)=1
= L
z=f(1) 7

1
I= | +1dz =
1743

r—
w N,
+
3]
N
-
%

a+f=36—-10=26
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Question13

Letf : R — R be defined f(x) = ae™ + be" + cx. If £(0) = —1, £ (log,2) = 21 and [ log 4(f(x) — cx) dx = % then the vali
0

la+b+c|lequals :

Options:
A.

16

B.

10

C.

12

D.

8

Answer: D

Solution:

fix)= ae™+be™+ex
fio)=-1
atb=-1

f(x) =2ae™+be*+c

f(ln2)=21
Ba+2b+tc=21
nd
] (aegx+ bex] dx = E
0 2
In4
ae x 39 a 39
2 b ] = 22 Sgatab— 2-p= 2
[2x “ 1o 2 %8 2 2

15a+6b =39
15a—6a—6=39
9a=45=a=>5
b=-6
e=21-40+12=-7
atb+tc=-8§

|la+tb+c|=38

Question14
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Let S=(-1, =) and f : S— E be defined as f(x) = J (e — DM@r—1Y(—2)(r—3)"*(2t— 10)°* dt Let p = Sum of sqL
-1
values of x, where f(x) attains local maxima on S. and g = Sum of the values of x, where f(x) attains local minin

Then, the value of p* +2g is

Answer: 27

Solution:

) =@ - DM - 1Y@ -2)(x—3)? (2x - 10)*

+ L — L + Il — Il — L +
0 1 2 3 5
2
Local minima at x= %_.x= 5
Local maximaatx=0.x=2
1 11
wp=0+4=4q= -+5= —
P q 3 3
Then p*+2g=16+11=27
Question15
T 1
5 11 5 =
= > )2
(l+coszx)

2
If the integral 525 [ sin 2xcos %x
0

[31-Jan-2024 Shift 1]

Answer: 176

Solution:
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u 3
sin 2x - (cos x) : ( 1 +(-::o:3x)2 ) dx

bal =

I =

=l TS TE

Put cosx = £ = sin xdx =2z dt

1 ——
A1=4[2 Y A+ dt
0

114 5
I=4]t 1./1+t dt
0

2

Put1+t£ =k
=5t*dt = 2k dk

2k
5

Vi, )
WI=4 [ (K -1) -k Zdk
1

vz
J -2kt + 1 dke
1

—
Il
oo

_— + —

(- S[K 2, ]
5L 7 5 301

§[Sﬁ_ 8\_5+&_1+z_1]
5 7 5 3 7 5

I_§[22\/2__ 8]
5L 105 105

#5251 =176V2 - 64

Question16

Let £, g : (0, ) — R be two functions defined by f(x) = | (11— A)e " dt and g(x) = [+*"% dt. Then the value of
—x 0

(f(Viog 9) +g(Viog 9)) is equal to
[31-Jan

Options:
A.

6

B.

9

C.
8

D.
10

Answer: C

Solution:
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f(x) = _T (- dt

o f) =2 (K= T (1)
< 1
g(x)= é t2e " dt

gl(x) = xe_xg(Ex) -0
f(x)+g(x)= e E — e T 2 E
Integrating both sides w.r.t. x

(x) + g(x) = sze“‘l dx

x2=t

o
> | td=[-,V
0

(log (9 ")+ 1
_ e

= 9(fx) +g(x) = (1~ 5)9=8
Question17
‘ IZOJ X7SIn XCOSX 4o isequalto___

;1-3 0 sin J’x +COs8'Xx

[31-Jan-2024 Shift 2]

Answer: 15

Solution:
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T yXsinx - cosx
I = dx
0

.4 4
sin x+cos'x

-',jmf . cosj (xz (- 1:)2} dx
sin xtcosx

|
ol y

5in x - cos x(2mx — 7{2)

4 E)
5in xtcosx

Il
Sy

T g
2 ] 2 .

2 | xsinxcosx dx -2 i ST xeosx 4o
0 sin x+cosdx 0 sin x+cosdx

=2 T 7

T T

2 SIH xcos4x 2} Sin xcos4x

I %dx—;r‘ | Jidx
0 sin xtcos'x 0 sin xtcosx

I
1
2

T
2

T
2 SIN X CO8X
] [ 3 dx
0 sin xtcosx

=]
L= ] S )

sin xcosx dx

Fis
T i _
2 1—2sin "x x cos'x

b2
L=h T

sin 2x dx

2—sin *2x

—
2

=]

b
_J'r_j SiﬁZ; dx
20 1+cos™2x

Letcos2x=t

Question18

rdx

The value of the integral equals :

O ey

Sin J'(l\‘) + cos4(2x)
[1-Feb-2024 Shift 1]

Options:
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Var
64

Answer: C
Solution:
H xdx
[ P P P
0 sin (2x) +cos (2x)

Let 2x=¢ then dx = édt

T
I= lf 4z‘dt .
40 sin“1+cos’t
T T
3 ——t)dt
7= lf (2 )
4
0 sm4( *I) +cos4( —*r)
a T
3 —dt
=i 2 1
40 sin“t+cos’t
E
a=Tf 4t
89 in4t+cos4£
s
x? sechtdt
A= =
80 tanr+1

Let tan =y then sec” tdt = dy

= vz
Question19

if ”sz 82 cosx dx

: = ar+f log (3 +2V2 ), where o, § are integers, then o’ + #° equals
/2 (1+&™ )1 +sin *x)

[1-Feb-2024 Shift 1]

Answer: None
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Solution:

g

p=f —Veosx )
_x (1+¢& 7 )1 +sin "x)

Apply king
g EIH X

[= 8V2eosxe™) oo (2)

_r (141 +sin )

I=4V2] — - 5
(e g) e (g)

Let:— l=z&r+ %=k
t

0 2
=4v2_[’[ fZ __[ fk
w2 = kT2

_ 2
-] ™ 5] [ sl ) 1.

-] 5w [m 3l

=2r+2In(3 +2v2)

a=2

B

2

Question20

1 1
The value of | (25’ —3x* —x+ 1) 3 dx is equal to:
0

[1-Feb-2024 Shift 2]

Options:
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D.
-1

Answer: A

Solution:

1
1 —
I=]2F -3 —x+1) dx
0

2a
Using {I)f(x) dx where f(2a—x)=—f(x)

Here f(1-—x)=f(x)
~I=0

Question21

If [ cos*xdx = ar+ b3, where a and b are rational numbers, then 9a +8b is equal to :

L= PR 1

[1-Feb-2024 Shift 2]
Options:

A.

2

B.

1

C.
3

D.
32

Answer: A

Solution:

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



T3

[ cos’x dx
0
a3 2
1+cos2x
B £ ( 2 ) dx
B 1:1',-"3 2
=2 | (1+2cos2x+cos2x)dx
1]
a3 T3 T’3 +
=l [ dx+2 | cos2xdx+ | ﬂdx]
410 0 0 2
N . a3 1/ m | x/3
=7l §+{3m2:{)0 + E( g) + g(smilx}o ]
11 = . 3, (T | I 13
=2l §+{SIH 2x)," T+ E( §) + g(sm 4x)," ]
Y ﬁ+ lx(—ﬂ]]
2 2 B 2
2 64
La= 1:E:a= 7
8 64
9 7
9a+8b= =+ —-=2
a 5 8
Question22

X 12
Letf :(0,0) — Rand F(x)= () dt. f F(x)= x*+x°, then ¥ f()is equal to
0 =1

[1-Feb-2024 Shift 2]

Answer: 219

Solution:
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Fx) =Er-f(r}dt

F)=x()

Given F (xz) =¥t . et X =t
F()= 2472
F@)=2t+5/26""
t-f()=2t+5/28""

f@y=2+5/27""*
12 2 12 5
)= 2+ 3r
r=1 r=1 2
=24+5/2] —12(213)]

=219

Question23

2
2023

2
8 (cos x) .
The value of - 5073 5 dX is

0 (sin x)" 7+ (cos x)

[24-Jan-2023 Shift 1]
Answer: 2

Solution:

T
2 2023
=8 I (cosx)  dx..... (1)
T o (sin x)” "+ (cos x)

Using | f(x)dx = | f(a—x)dx
0 0

T
=82 (sin x)*"** dx )
- | T 2023

p (sinx)” "+ (cosx)

Question24
33
T
] dx is equal to

32 194
4
[24-Jan-2023 Shift 2]

Options:
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wla

B.

N

C.

ala

D.2n

Answer: D
Solution:

Solution:

3

? A8
3z 19-4x2
4

We have | — dx

Question25
Let f be a differentiable function defined on ’0, gl such that f(x) > 0 and
() +]f(®) {1~ (log f(®)*dt=¢, Vx € [0, g] :

2
Then (6logef ( g) ) is equal to
[24-Jan-2023 Shift 2]

Answer: 27

Solution:

£(x)+] £(t) | 1— (log F () dt = e
0

= f(0)=e

£x)+ £ ) V1= (Inf(x)> =0
f(x)=y
%:—y\jl—(lny)z
4y

y\1—(Iny)’
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Putlny =t

—_dt =—x+C
2

[

V1t
sin 't=-x+C = sin 71(1ny) =—x+C
sin '(Inf(x))=-x+C
f0)=¢

T_
= 5= C
T

=sin '(Inf(x))=—x+ 3

(2] -3
:>sin71(lnf(g)):§ )
:>lnf( g) = \j—zg,weneed (GX \/2—3)2727
Question26

x=1

The minimum value of the function f(x) =le dtisis

[25-Jan-2023 Shift 1]

o o

Options:
A.2(e—1)
B.2e—1
C.2
D.e(e—1)
Answer: A

Solution:

Solution:
Forx<0

f(x):fe""dt:e’x(ezfl)
0
ForO0<x<2
X 2
fx)=]" "dt+]e Ndt=c"+e T -2
0 X
Forx>2
LI -2,2
fx)=Je" dt=¢""*— 1)
0

Forx <0, f(x)is | and x >2, f(x) is 1

~ Minimum value of f(x) lies in x € (0, 2)
Applying AM >G.M

minimum value of f(x) is 2(e — 1)

Question27

The value of
 142-3+4+5-6+..+(3n-2)+(Bn-1)-3n
Lim

n—o \/2n4+4n+3*\]n4+5n+4
is :
[25-Jan-2023 Shift 1]

Options:

2 +1
2

A.
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B.3(\2+1)
C. 22+ 1)

3
D. 5

Answer: C

Solution:

Solution:
. 0+3+6+9+....n terms
Lim

noom {20 +4n+3 — Vn'+5n+4
. 3n(n—1)
Lim
n— o 2(\12n4+4n+3— \/n4+5n+4)

Question28

The integral 16? 3( ‘ziz)z is equal to
[25-Jan-2023 Shift 2]
Options:

11
A. 5 +log 4
B. U4 log 4
c. 4 log 4
D. U- log 4
Answer: D
Solution:
Solution:
2

=16 —9%

1 x3(x2+2)2
dx
2
x3x4(1+ %)
X

2
-16]
1

Let, 1+ 2 =t> “Jdx=dt
X X
3

2 dt

1_74J 2 \%2
AT

-1

3

_ 2 t=1)\2dt

=47 (5) Z
3

3
I=—1[t—21n|t‘—%]3§

3 3 2
=—1|(2- S £
I [(2 23~ 2

)—(3—2£1n3—

/]

Get More Learning Materials Here : & m @) www.studentbro.in
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1:—1[2£n2— %]

1= %—ﬁm

Question29

2
If ! |log x| dx= %loge( = ) , where m and n are coprime natural numbers, then m’+n’-5is equal to

3
I
1
3

[25-Jan-2023 Shift 2]

Answer: 20
Solution:
3 1 )
Jl |enx |dx = Jl (-0 nx) dx + | (£ nx) dx
I 1 1
3 3

—[xt nx—x]1/3l +[x{ nx—x]13

:_[_1_( %gn%_ %) ] +[30n3 -3~ (~1)]
1

[— %— 3En%] +[30In3-2]

=- §+ gﬁnnS

4
= -(2tn3 -1
;(2tn3-1)

4 9)
=2pn2
3(ne

~m=4,n=3
Now, m*>+n°—5=16+9—5=20

Question30

Let [x] denote the greatest integer <x. Consider the function f(x) = max{xz, 1+ [x]}. Then the value of the
integral f{f (x) dx is:

[29-Jan-2023 Shift 1]

Options:

5+4\2

A

8+4\2
3

1+5V2
3

B.

C.

445V

D. 3

Answer: A
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Solution:

Solution:
44
T
[
S22
| 7 2
A=J1-dx+ [ 2dx+ ] x*dx
0 1 N2
=1+2\2 -2+ g— ?
_5, 402
3773
Question31
Let f(x)=x+ 2‘i45in X+ 2‘14 cos x, X € R be a function which satisfies f (x) = x + "iz sin (x +y)f (y)d y.

Then (a +b) is equal to
[29-Jan-2023 Shift 1]

Options:

A. —n(n+2)
B. 2n(n+2)
C. 2n(n—2)
D. —n(n—2)
Answer: B

Solution:

Solution:

n/2
f(x)=x+ | (sinxcosy+cosxsiny)f(y)dy
0

/2
fx)=x+ | ((cosy f(y)d y)sin x + (sin yf (y)d y) cos x)
0
On comparing with

£(x)=x+ —%—sin x+ Zb
n—4 -4
a n/2
= 5—= ] cosyf(y)dy...(2)
4 0

T -

cosX, X € R then

b n/2 .
> 5= | sinyf(y)dy...(3)
-4 0
Add (2) and (3)
n/2

a2+b = ] Giny+cosyf(y)dy ... (4)
-4 0

n/2
a2+b =] (siny+cosy)f( g—y)dy...(S)
-4 0
Add (4) and (5)
2(a+b)7"f
2=
-4 0

atb (=
arv(r,
7[274( 2 1)

2
(sin y+cosy)( g+ (a;rb)(sin y+cosy))dy
n—4

=n+
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(a+b)=—2n(n+2)

Question32

-1
n X

The value of the integral jz taT dx is equal to
[29-Jan-2023 Shift 2]

Options:

A. mlog 2
B. %loge2
C. %loge2
D. gloge2
Answer: D

Solution:

Solution:

12t 172 X

Add both equation
o= f tan 'x +cot 'x dx= T
1/2 X 21

= g(lnz—aln%) = ntn2

I="2¢m2
211

Question33

The value of the integralf ( £+l ) dtis :

41
[29-Jan-2023 Shift 2]
Options:

I

-11 -1
24 - T
A. tan 3 tan 8 3

1
3
B.tan 12— %tan718+ %‘

C.tan "2+ %tanﬂS -

wla

1

-1 1 -1 T
- — = + =
D. tan B 3tan 8 3
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Answer: C
Solution:

2 t4
I=I( )dt
+1

' +1-)+¢
Dt -2+ 1)

(

2
(21 +6t )dt
tt+1 t+1

2
_ (L+l%)dt
?+1 3 () +1

=tan (t)+ tan (t )|1

dt

= (tan '(2)—tan (1)) + %(tan’l(f)—tan’l(ﬁ))

=tan '(2)+ tan '®)- I

(O8]

Question34

29 3
If [t denotes the greatest integer <1, then the value of of @ { xreM ¥ gy g
[30-Jan-2023 Shift 1]

Options:
Ae—e
B.c* ¢
C.e’—1
D.e*—1
Answer: B

Solution:

sz [x]+l

x3=t

3x2dx = dt
el m

= STellgt
3{6

= % {Jedt+fe2dt+ ......... +Je7dt}
7

= %(e+e2+ ......... +e')

2 2 7
_ € 6_ € (e —1)
= Z(l+e+......... +e))= =

F(lte =3 ED
3e=1F 2y M ¥l gy - 3oy e (e’ —1)
R {x Xe dx ee )X 3 =)
=e(e7—1)
_ 8
=€ —¢
Question35
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48% € .
lim 7 o dt is equal to .

x—0 X

[30-Jan-2023 Shift 1]

Answer: 12
Solution:
X t3
| ——dt
ot +1
8 1im ()
x—0 X

Applying L'Hospitals Rule
3

1
48 lim ——* —
x—0X +1 4x
=12

Question36

2 2
lim %{4+(2+ %) + (2+ %) +ot (3—

is equal to
[30-Jan-2023 Shift 2]

=

N —
N

N—

Options:
A. 12

19
B. 3
C.0

D. 19

Answer: D

Solution:

n—1 2
lim > 3 (2+ 5)

n—o 4r=0 n

1
=3[(2+x)*dx=27-8=19
0

Question37

(2 + 3sin x)

The value of sin x(1 + cos x)

dx is equal to

wia —™NIa

[31-Jan-2023 Shift 1]
Options:

7
A. E—Vg—loge\/g
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B.-2+3V3 +1log V3
C. 13—0 - \/§+ loge\/g

10
D. 37 V3 - loge\/g
Answer: C
Solution:

Solution:
"/2( 2+ 3sin x ) 2 dx
23 \ sin x(1+cos x) 2/3 Sin X +sin X cos X
nJ[Z dx
3 1+cosx
/2 dx _n/2 1-cosx
= dx
n/3 1+cosx n/3

n/2

= (coseczx — cotx cosec X) dx
n/3

sin “x

. NTZ | 2 1 .
(coseex—co X)m W ( \3 V?) 3
/2 dx _
23 sinx(1+cosx)
dx
(2tanx/2)(1+ 1 —tan’x/2)
_ (+tan’x/2) sec’x /2 dx
2tanx/22

tanx/2 =t

l(l+t2) _
S =)@t

1,1 1
2(_+ ) )+3(1——_)
6 2 ™3 \3
= %+[n\/§+3*\r: 13—0+En\/§*\/37

Question38

Let a differentiable function f satisfy f (x) +Z @ dt="x+1, x > 3. Then 12f (8) is equal to:
[31-Jan-2023 Shift 1]

Options:
A.34
B. 19

C. 17
D.1

Answer: C

Solution:

Differentiate w.r.t. x

' f(x) _ 1
oo+ X 2Vx+ 1
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fldx

IF. =e X =¢™=x
xf(x :f X dx
@) 2Vx+ 1
x+1=¢
Jtzfl
=] —=2tdt
2t

3
xf(x) = g*tJrc

3/2
xt0o= BED— 5T ve

Also putting x = 3 in given equation f(3) +0 = V4 £(3)=2
8_16
C=8- 2= —
= 33
3/2
Gy 16
£(x)= 3

X

9—3+13—6
F®)= —g—== 3

= 12(8) =17

Question39

Leta € (0, 1) and B =log (1 - a). Let P (x) = x+ S+ X +.....+ X, x € (0, 1).
Then the integral (I) % dt is equal to

[31-Jan-2023 Shift 1]

Options:

A B- Py(a)

B. (B + Pyy(a))

C. P (o)~ B

D. B+ Py, (0)

Answer: B

Solution:

a 450 _ o o
FE I Farir v+ Lt
o 1-t 0 0

50 49 1

(e e ) (0]

50 49 1
=—P,(a) —In(1 — o)

= _P50(a) -B

Question40

16+20V2
dx =

Let a>0.1f | =

[31-Jan-2023 Shift 2]

, then a is equal to :

Options:
A.2

B.4
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C.\2
D.2\2
Answer: A
Solution:

Solution:
After rationalising

fXahra )
0

172 5/2 2 3/2, 2.5/2]a

- =(x+ —o =(x+ + =

a[ ST st ox ]'0

_ é( %(2(1)5/27 23_01(2003/2+ 2,52 20502, gasxz)

5 5 3
1( 27724572 25/2@5/2+ 5 5/2)
= Za

o 5 3 3
(22222
5 3 3

o372 _ o372
1_5(24\15 —20V2 +10) = ?(46 +10)

Now,
o2 _16+20\2
F(4x/5 +10) = s
Sa=2
Question41

T
4

Ifo(x)= _L [*(@\2sin t— 3¢ (t)) dt, x > 0 then (p'(
1

[31-Jan-2023 Shift 2]

) is equal to :

VX
Options:
A.
B. —%_

c. 8

D. ¢

Answer: C
Solution:

Solution:
00 = %[(4\/§sin x—3¢(x) - 1-0]— %x’” 2

I (@Vzsin t-30/(1)) dt
T

- B
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Question42

Letf(x) =] ——2,—dx
"+ DE"+3)
Iff(3) = %(loges —log 6), then f(4) is equal to

[25-Jan-2023 Shift 1]
Options:

A. 1/2(log,17 - log,19)
B. log 17 —1og 18

C. 1(log 19~ log,17)

D. log 19 —log 20
Answer: A

Solution:

Solution:
Putx’=t
de _1j( 1 1
I(t+1)(t+3) 21( t+1 t+3)dt
_ 1 X2+ 1

f(x)= Eln( X2+3)+C

£(3)= n10-In12)+C

=>C=0

f(4)= %m( %)

Question43

If [\sec2x — 1 dx = alog,

+ constant, then  — a is equal to
[30-Jan-2023 Shift 2]

cos2x+f+ \/cost(1+cos %x)

Answer: 1

Solution:

[Vsecox — 1 dx =] \/ de

cos2 X
:\EI Sin X dx
\j2coszx—l
put cosx=t= —sinxdx=dt
] -
V28— 1
=—1n|\/§cosx+\/c052x | +c

=— %ln‘2coszx+cos2x+2\lcos2x . \/Ecosx‘Jrc
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T2
v B=

a:—%:ﬂi—azl

N —

— Linfcos™+ %‘*’ Ncos2x * V1 +cos2x|*+¢

Question44

1+n 2+n 3+n

n— o

[1-Feb-2023 Shift 1]
Options:
A.0

B. log2

N W

C. loge(

)

D. loge( %)
Answer: B

Solution:

1 1

lim ( —t ...t

n— oo

“lm 3 l(

n4>00r=1 n

1+n n+n
1

2n

. ( I B s L) is equal to :-

|
=£ L gx=[In(1 +x],' = In2.

1+x

Questiond45

Ifi(xn+x14+x7)(2x14+3x7+6)1/7 dx = ll(ll)m/n

where 1, m, n € N, m and n are coprime then I+ m + n is equal to

[1-Feb-2023 Shift 1]

Answer: 63

Solution:

J‘(X20+X13+X6)(2X21 +3x14+6x7)1/7dx

22+ 3xMrex =t

22(x* +x" +x% dx = dt
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1 =48, m=8,n=7
] +m+n=63

Question46

x+X

1

The value of the integral | ﬁ dx is:
4

[1-Feb-2023 Shift 2]

Options:

S

A.

B. 21—

D. Ir_

Answer: D
Solution:

Solution:

dx

d
2—-cos2x X

E k]

(1+ tanzx) dx
2(1 + tan’x) — (1 - tan’x)

&l K3

Question47

If]‘ SCOSX(I+cosx0053x+coszx+cos3xcos3x)dx — kn
1 + 5¢08% 162

[1-Feb-2023 Shift 2]

then k is equal to
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Answer: 13

Solution:

=] 5°%%(1 + cos X c0s 3 X + 0s°X + c0s X c0s 3 X) dx
0 l+5COSX

I = ’f 57°%(] + cos X cos 3 X + cos’X + cos X c0s 3 X) dx
0 1+SCOSX

T
21 =[(1+cosxcos3x+ cos’x + cos’x cos 3 x) dx
0
T

2
notl =not2 [ (1 +cosxcos3x+cos2x+cos3xcos3x)dx
0

s
2
=7 (1 +sin x(—sin 3x) + sin 2x —sin *xsin 3x) dx
0
T
2
21= [ (B3+cosdx+ cos’x cos 3 x — sin “xsin 3x) dx
0
n
2 . el
2I= [ 3+cos4x+ ( —COS3XZ3COSX) cos 3 x —sin 3X( 3sin X —sin 3x 3X) dx
0
L
21= 2 (3+cos4x+ 1y gcos4x)dx
(f) 4 4
T
21 = 1_3>< EJr Z( Sln4x) 5:)]: B_TI:
4 2 4 4 Jo 1
Question48

Let f(x) be a function satisfying f(x) + f(mr — x) = nz, Vx € R. Then zf(x)sin x dx is equal to :

[6-Apr-2023 shift 2]
Options:

NE-

B. 7

C.2r’

.
Answer: B

Solution:

I =] f(xsinxdx . .. (1)

Appoly king property

I =] fm—x)sin m—x)dx . .. (1)
Add0

21 ZTI[f(X)-i—f(n—x)sinxdx
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T
21 =fn sin x dx
0

21 = n’(not)
I=n
Ans. Option 2

Question49

Letf(x)= > _, xER-{-1},n€N,n>2.1f f"(x) = n (f of of ..... upto n times) (x), then (Il)xn_z(f"(x)) dx

(LX)
is equal to .
[6-Apr-2023 shift 2]

Answer: 0

Solution:
Let f(x) =

X S X€R—{~1},n€N,n>2.
.
l+x n

If f'(x) = n (fofof..... upto n times) (x)
1
then 1im Jx" *(f"(x)) dx

n— oo

F(F(x) = ———r
fx) (172 n)l/n
fEEX)) = —1/n
(1+3x"
Similarly £"(x) = m
-2 n—1
Now fim | S Xd% _ g _x &

n— o (1—0—n~xn)l/rl n— oo (1—0—n~xn)l/rl

Now 1 +nxx" =t

n-x" dx =dt
n—1 _dt
X d = -
n
dt
= lim —“ n
naool’l t

1-=

= lim iz tn
n—o N 1_1
n

—1
((1+n)nn —1) Now let n=

=al

= lim

1
n— o ( )

(15) -
ﬁlimi

h—0 h)

h
Using series expansion
=0

S —

Question50

Let [t] denote the greatest integer <t. The %5,1/: (8[cosec x]

[8-Apr-2023 shift 1]
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Answer: 14

Solution:

\ i

Sn
6

Sl .

¥4
Bl

8 | [cosecx]dx

oo
ala —a|g ala —a|

[=%
]
Il

—
Il
W
a

]
!

H
]
o |g—aia a 7 —a|

n/6 F
=-n/3
IRy
=14
Questions1

Let [t] denote the greatest integer function. If Z(I: [le dx=a+ B\/E + y\/§ + 85, then o + p+v+0is equal to

[8-Apr-2023 shift 2]

Answer: 6

Solution:
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I0dx+ j 1dx+J2dx+ j 3dx+J4dx+ J 5dx
1 V3 2

&
\/’ 1+2(\3 - x/’)+3(2 \3) +4(V5 —2) +5((2 - 4) —5)
=9-\) V3 -5

a+tB+y+6=9-1-1-1=6

Question52

1)

Let f be a continuous function satisfying tg‘(f(x) + xz) dx = —t Vt>0. Then f ( ”Z) is is equal to
[10-Apr-2023 shift 2]

Options:

2 T
D.n (1_ E)

Answer: B

Solution:

[E(F(x)+x%) dx = ‘5‘9, Vt>0
0

) +th =2t

f(t)=2t—t
2 4
(= E:f( Tf_) _2n_m
2 4 2 16
4 3
=n— n—=n(1— n_)
16 16
QuestionS3

log 2

The value of the integral IT 2eX (loge(eX + \j 1+e2) ) is equal to :
o

[11-Apr-2023 shift 1]

Options:
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2

V2 +V5? ) _ V5
D. loge( e

Answer: D
Solution:

Solution:
In2 _
I= [ (e + \/1+e2x))dx
—In2
Pute =t e dx=dt
1= I in(t+ 1 1+¢) dt
Applylng integration by parts.

= [tn(t+{1+¢) ]171 t (1+ ‘2t_)dt
3 172 t+ 146 241 +¢

=21In2+5) - L W)

In dt

3l
2 1/2 \)Ht
n( 555)- 3

Lo
EPRNCES s SR
(Temt)

2

=21In2 +V5)—

Question54

For m, n > 0, let a(m, n) = itm(l +3t)" dt. If 11a(10, 6) + 18a(11, 5) = p(14)6, then p is equal to
[11-Apr-2023 shift 1]

Answer: 32
Solution:
Solution:
2
a(m, n) = [t"(1 +3t)" dt
0

If 116(10, 6)+ 18a(11, 5) = p(14)° then P
5 .10 3

=11] tI—I AH30° 4 10 2¢ (1 +30° dt
0

I
2
=11 | +305 tl——f6(1+3t) 3t +18It“(1+3t)5dt
0 0
= ("(1+30)9),2
=276

=2°(14)°
=32(14)°

Question55

Let the function f : [0, 2] — R be defined as

s 2
emm{x L x—[x]} X E [O, 1)
f(x)= { . .
€ X

e €[1.2)
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where [t] denotes the greatest integer less than or equal to t. Then the value of the integral ixf x)dx is
[11-Apr-2023 shift 2]

Options:
A (e— 1)(e2+ %)

3e

B. 1+ 5

-1

C.2e 3

D.2e—1

Answer: A

Solution:
F[0,2] > R

F(x) min{xz, {x}}; x€[0, 1)
X) = .
[x—logx]=1;x€[L,2)
F(x) = { exZ:XE[O,l).
e x €[1,2)
2 1 2 2
Ixf(x)dx=[x-e" dx+[x-edx
0 0 1
:%@—1y+%m—1k

1
=>2e— =
)

Question56

T T

2 4
Iff : R — R be a continuous function satisfying | f (sin 2x)sin xdx + a | f (cos 2 x) cos xdx = 0, then the
0 0

value of a is
[11-Apr-2023 shift 2]

Options:
A. 3
B.\3
C.—\2
D.\2
Answer: C
Solution:

F:R—R
n n

2 4
= [ F(sin 2x)sindx +a | F(cos2x):cosxdx=0
0 0
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r i

EY

S a3

2 4
F(sin 2x)sin x dx + | F (sin 2x) - sin xdx + | F(cos2x)-cosxdx =0
m 0

4
JF(x)dx=]F(a—x)dx
0 0
L —t+ T
et x=t i
T

4
F(cos 2 x)sin ( ;—Ifx) dx + I F(cos 2 t)sin (t+ %) +a
0

F(cos2x)cosxdx =0

S —4h13

F(cos2x) {sin ( %,X) +sin (x+ %) +acosx =0.

F(cos 2 x){(V2 + o) cos X} dx =0

S /Ay e —Hq 2 — 3

i

2+ o) ?F(cost) cosxdx =0
0

* in interval (0, %) = F(cos 2 x)& cos x is NOT Zero.

.'.\/E+a:O
P,

Questions7

015 2 ok .
If 701_15 [100x” — 1| dx = 5, then K is equal to

[12-Apr-2023 shift 1]

Answer: 575

Solution:

0.15 5 0.15 2
| 1100x* = 1|dx =2 | |100x*— 1|dx
15 0

-0.
1

Now 100x*>—1 = 2= =0.1
ow 100x 0=>x 100=>x 0

0.1 2 0.15 2
1=2| ] (1-100x*dx+ | (100x —l)dx]
0 0.1

0.1 3 0.15
I=2[x— 100X3] +2[ 100x _X]
3 3 0.1
0.1 0.3375 0.1
:2[ d- —]+2[ ———-0.15—- =—+ .1]
0 3 3 0.15 3 0

:2[0.2— %Jro.nzs—o.ls]

_2[ 100 30 10000
575

= 2D k=575

3000 ~ K =°7

5 2 1125 ]:2( 1500*2000+3375)
30000

Question58
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(&

13

+ 1 e *tan”x dx

o —4rla

The value of is

¢ *(tan*x + tan’'x) dx

[13-Apr-2023 shift 2]

S —h|a

Options:

A.25

B. 51

C. 50

D. 49

Answer: C
Solution:

let I, = AR n(/f)4 ¢ tan’’x dx

/4
I,=1e *(tan®x + tan’'x) dx
0

n/4
= [ e tan*x( sec’x) dx
0

50 n/4 n/4
—x tan™ x 1 —x,. 50
= + — tan>"xd
‘e 50 lo 50 g ¢t xex
-n/4 n/4
e 1 —X,. .50 1
= + — 1, dx= —
50 50!)e T
1
then -1 =350
L
Questions9

T

Letf = Iz (kil sin k_lx) (kil (2k — 1)sin k_lx) cosxdx,n € N. Then f, —f, is equal to
[13-Apr-2023 shift 2]

Answer: 41

Solution:

n/2 no n k-1

f =1 ( Y sin x) ( > (2k—1)sin x) cosx dx
0 \k=1 k=1

sinx =t

cosxdx=dt

1 [ k-1 k-1
nt( 3 )( 3 )dt
0 \k=1% k=1"02k- )t

1
= J(1+t+ . A +3t+50+ ..+ 2o+ DY) dt
0
1
= [t DA 35+ - DY D dt
0
1
+](1+3t+5+... 2n+ " dt
0
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1
FlA+t+ 2+ H2n+ DOt
0

f

1
nﬂ—fn:(j)(l+3t+5t2+...+(2n+l)t")t“dt
1
A+t Y @n DY dt

0
put n =20

1 1
£y, —fp= (I)(l +3t+ 56, .41 ~t20)t20dt+(f)(1 e+ )@ - 20 dt

:(L+i+i+ +2+ﬂ)+(ﬂ+ﬂ+ﬂ)
21 22 23 7T 40 4 21 22 40
_ 1+41, 3+41 39441, _ _

X + 7 +...+ 20 +1=40+1=41
Question60

1 dx = 1 a+1) 4 n4d.
x= -lo 21,0, p>0, then a is equal to

0 (5+2x—2x0)(1 +e% %) a ge( p )’ B ? B q

[15-Apr-2023 shift 1]
Options:

A. 19

B.-21

C.21

D.0

Answer: C
Solution:

Solution:
1 dx .
I=] ——- ()
0 (5+2x—2x)(1+e? %
Xx—1-x
1 2 —4x
1=] S S
0 (5+2x—2x)(1+e" ™)
Add (i) and (ii)

1 1
2| dx 22] dx
05+2x—2x" 0

_ 1 V1T +1
e )
a=11

V10

=~

ot -p*=121-100=21

Question61

Let I (x) =] X&secxtunn gy 11 (0) =0, then I ( g) is equal to :

(xtanx + 1)

[6-Apr-2023 shift 1]

Options:

2

(m+4) n
A-log, ==+ v

@+4?
B.log, 5; K+ 4)
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2

(m+4? n
C.log, g~ 1m+9

2

(n+ 4)2 b
D.log, ==+ 1273

Answer: B

Solution:

Solution:

1) =] X (xsec x+tanx)d
(xtanx + 1)

Letxtanx+1=t

+]

( xtanx+1) xtanx+1

(Xtanx+ ) xtanx+l

( +2ln‘xsmx+cosx +C
xtanx+1

As1(0)=0=>C=0

2 2
I( %) :m( (n;24) )_ 4(nn+4)

Question62

Let I (x) = I <X+1> 5% x> 0.1 i 1(x) = 0, then 1 (1) is equal to
[8-Apr-2023 shlft 1]

Options:

A. %—Mge(eﬂ)

e+2

B. —+log(e+1)
C. Z%?—loge(eJrl)
D. e+1+10g(e+1)

Answer: D

Question63

The integral ) ( ( %) + ( %) )logzx dx is equal to
[8-Apr-2023 shift 2]

Options:

x\* 2
A. ( 5) logz( ;) +C

n (8- (2) e
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X X X
C.(3)10g,(3) +C

D. ( §)X+ ( Z)X+C
2 X
Answer: B

Solution:

Solution:
[(x27+ 2" )log,”" dx
j(exlnx . efxln2+ex1112 . efxlnx) dx
xInx—xIn2 xIn2-xInx, InX
e + —d
I ¢ e

let xIlnx—xIn2=t
(Inx+1-In2)dx=dt

Question64

s 2
IfI1(x)=/e™ *(cosxsin 2x —sin x) dx and I (0) = 1, then I ( 3

[10-Apr-2023 shift 1]

) is equal to :

Options:

3
A.et

Answer: C
Solution:

Solution:

[ =] ™™, sin2x cosxdx, —[e™ “sin xdx
R Rl

2 L2 s 2
=cosx[e™ *sin 2x dx — | ((7sin x)[e™™ *sin 2x dx) dx —[e™ *sin x dx
sin*x =t
sin 2xdx =dt

_ t : t sin %x_.

=cosx[e'dt+][(sin x[e'dt) dx —[e™ *sin x dx
_ sin %x sin 2x. sin x
=e cosx+fe

L2
S x

sinxdx—Je sin x dx

I=e¢ cosx+C
10)=1
=>1=1+C
=>C=0
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Question65

[§

2x 2x Bx ox w
For a, B,y,&EN,iff(( ’é) + ( f) )logexdx= é( 5) — %( E) +C, where e = > — and C is constant

of integration, then o +2p + 3y — 44 is equal to
[10-Apr-2023 shift 2]

Options:
A. 4
B. -4
C.-8
D.1

Answer: A
Solution:

Solution:

_ Inx
X=¢

2x

I(( i) +( S) )log xdx = I[eZ(xlnx*x)+e*2(xlnx*x)] Inx dx
e X

xlnx—x=t

Inx-dx=dt

[ +e ) dt

eZt —2t

€
— - —+C
2 2

1 X 2x 1 e 2x
==(=) -z =] +

2( e) 2(x) ¢
a=B=y=05=2
a+2B+3y—456=4

Question66

T 6
3x 2x X
0 e +6e" +1le"+6

[13-Apr-2023 shift 1]

dx=

Options:

Alog(

QI

d

B. log,

oo|'\’

(%)
c.log(ﬁ)
(

%)

Answer: A

W
—

N

D. log,

-

Solution:
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[ P E—
0 (€ + 1) +2)(e +3)

1 1
I
e“+1 &+2 '+3
—X © *xd © —X
€ —dx—6] e )f+3 e — dx
X 0142 0 1+3¢"

=3[-In(1+¢ )], +6 %[ln(l +2¢ )],

3 —Xyq ®
~ 3ln(1+3¢ )],
=3In2-3In3+In4
=3ln§+ln4

32

=]n ==

27

Question67

Let f(x) =] dx X

(3+4x2)\/4*3x2’
[15-Apr-2023 shift 1]

< 2. Iff(0) =0 and f(1) = Ltan™' ( g) a, B> 0, then o + B is equal to

Answer: 28
Solution:

Solution:
dx

f(x)=] _
) @3 +4x2)\_J4*3x2

1
=L

t

lldt
2

-yt

Ge+4) 142-3

£ t

:fi_dt't . Put 42-3=7

Ge+4)Vad -3
1 zdx

T

10V3
_ 1 a3 b
£(1) =~ gygtan (?)+ L
o1 o BY_ 1. a5
f(l)= ST§COt ( )7—tan (—)
aZS:B:\/E-'-(12+[32:28

“f(0) =0 c=
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Question68

The value of 12]|x* —3x +2| dx is
[24-Jan-2023 Shift 1]

Answer: 22
Solution:
3
12]|x"—3x+2|dx
0
3 2
- 3y o1
12(!) (X 2) ] dx
If x — §:t
dx =dt
3/2 1’
=24 [ |~ ~|dt
bt
1/2 3/2
—24[— ) (tz— l)dt+ ) (tz— l)dt] =22
0 4 172 4
Question69

L4l T-xq v — _ 0\ . )
If] \/ 4 Xx=g(x)+c, g(1) =0, then g( 5) is equal to:
[26-Jun-2022-Shift-2]

Options:

wla

A. loge( \/—é;:) +

B.loge( A 1)+

wla

wla

Answer: A

Solution:
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'.'|‘

x

1

{zl\/i_:a‘x:gl %1—g(1‘.
1 11 1
i I 3 -x
2h=722 4

gl'\i;l { x\/‘l—x *

cotx=cos2f

% 1 sin f . )
= s (—2sin2 B)d 6
g cos26 cosE-‘( ’

3 4sin’d
=- 48
!, cos28

o

-, {1—2sm39)—1ﬂ,8
Lg cos2d

=2]8(1-sec26)dé
[}

J—

— 7.
£

[In | sec26~tan26]],°

Wiy
t

= g—[lnll—\/_ -In1]

T ¢ 1
=37 2—\/3‘.]

V-1
ﬁ—L‘

—ln‘

T
3

Question70

If| %d x = f(x)e" + C, where C is a constant, then j—3f3 atx=11is equal to :
X X

[27-Jun-2022-Shift-1]

Options:

Answer: B
Solution:

Solution:
X, 2
1=] S Dy fxge o
x+1)
- ex(x2—1+i+1)dx
x+1)

=Iex[g+ 2 ]dx

X+1 (x+1)
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x+1
. 1 \3
f(x)=—4(x+l)
12
£ - 2

(x+1)
forx=1
12_12_3
= 22=1_2
A A TR

Question71

The value of the integral
n/2

dx .
— dx _ isequalto
“7/2 (1 +¢e")(sin’ + cos® q

Xx)
[24-Jun-2022-Shift-2]

Options:
A.2n
B.0

C.n

T
D'E

Answer: C

Solution:

dx :
= (1+&)sin’s +eos™) ®

(-
I

| r=torn

dx

I = R

r=f A )
= {1+ & )sin ~ cos®)
(iyand (i}
From equation (i) V& (ii}
f
u=] 2 dx -
-T sSIN°X +Cos X
z ; I
=r=]? _6a'x 5:‘[: dx
0 osimwrcost 0 - 30
4
.3 29 .3 )
=r=]2 4zec Lx?a’xzzh'\i 4sec_;x dx
0 4+tan"2x 0 4-+tan"2x

when x=0,r=0Now, tan2x=rwhen x = % t—w

2seci2xdx = 4t

Question72
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lim (
n-— o

nz 112 1'12
+ +

@ +1)(n+1)

M*+4)n+2) @’ +9n+3)

is equal to :
[24-Jun-2022-Shift-2]

Options:

A I+

8

B.

13

C.

13

1
ZlogeZ
llog 2
g “Se

1
gloge2

D. g + loge\/f

Answer: A

Solution:

Jim

= lim ¥

H: _ nz + o+ nz
(P =D(n+1) (- n+2) (" =)+ n)

n "

n—mr=1 {nz—r‘ﬁ)(n—r)

.l 1

= )]

1

:l
2

1

=" —dx
P {1+x1+x)

[ 31

(1+x%)

)

2
n

= %[]_n(l +x)— %ln(l —xzj—mn_lx] 31
= l[ T l]ﬂg] =T _1p0
2la 2 s 4
Question73
The value of [ e sinx : dx is equal to:

0 (] + COSZX)(SCOS X4 e*cos X

[25-Jun-2022-Shift-1]

Options:

nZ
AT
7122
B. =

C.

&3

T
D’E

Answer: C

Solution:
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CORX -
T e SHLXY

————dx
b (1=+cosx)(g™ ¥ —g %)
Let cosx =1
sinxd x =dt
sl —e'dr
1 (=D
I=['—f G )
-1 (1+r¥e'—e 9
I=]'— % 4 )

3 1+ + &
Adding (i) and (ii)
Adding (i) and (i)

ar=fl_dt

-1

27 = tan )}

a=7-(-7)
=12
r=1

4
Question74

Let g : (0, ©) — R be a differentiable function such that

j( X(cosx —sinx) g(x)(ex‘*'l—xex))dx: &(X)-i-c

e+ 1 (ex-%—l)2 e“+1
, for all x > 0, where c is an arbitrary constant. Then :
[25-Jun-2022-Shift-1]

Options:

A. gis decreasing in (O,

)

B. g, is increasing in (0, %)

13

C. g+g is increasing in (O, g )

D. g—g'is increasing in (0, g)
Answer: D

Solution:
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C

[ ( xlcosx —sinx) _ glxle + 1 —xd) .]d‘f: xgix)
g=1 (-1 g1

On differentiating both sides w.rt. x, we get

{ x(cosx—sinx)  gx) e +1-xe* ]
&F+1 (e +1)

_ (&= gk ~xg)) - x - g(x)
@-1y

("~ Iv{cosx —siny) — gx)(& — 1 —x&%)

= (= 1)gl) - g ()~ x - glv)

:)g'(x) =cosx—sinx

=o(x)=sinx—cosx+C

2(x) is increasing in (0, 7./4)

g (x)=—sinx—cosx =0

=g(x) is decreasing functionlet i(x) = g(x)+g(x) = 2 cosx + C =4 (X} =g (¥)~g () =2 sinx <0

=h is decreasing let o(x) = gx) — g (x) = 2 sinx~ C =0 (x) = g(x)— £ (x) = 2 cos x > 0 =@ i5 increasing

Question75

k]

Ifb, =’ “™dx ne N, then
[25-Jun-2022-Shift-2]
Options:

A.b,—b,, b, —b,, b, —b, are in A.P. with common difference —2

B. ! 1 lb are in an A.P. with common difference 2

C. b3 —b,, b4—b3, b5—b4 are in a G.P.

1 1 1 . . . B
D. b, b, b, b b, b, are in an A.P. with common difference —2

Answer: D
Solution:
> cosznx—cos2(n— 1)x
b —-b = [2 - dx
0 sSinx
T . .
~j2 *s1n(2n*. Dx- sinx 4
0 sin X
_ cos(2n—1D)x | |
" 2n-1 0 2n—1
So, b;—b,,b,—b,,b;—b, arein H.P.
1 1 1

, R are in A.P. with common difference —2.
b;—b, b,—b, b,—b,

Question76

The value of b > 3 for which

b 1 - 49
2{ (xzfl)(xzfzt)dx loge( 40)
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, is equal to
[25-Jun-2022-Shift-2]

Answer: 6

Solution:

[=] ———dx= lf( 21 N 21 )dx
-1 —4) 3 -4 x -1
_1(11’7(—2_1 ’xl
= = =In

—In

sl x+ 2l 2
121 =ln‘ X2 +2ln‘ 1l c

X+2 x+1
lsz dX

i 22) <am( 2Ly (in( 1) -2m( 1))

_ 2
n{ (32228 (n3)

%07 072 -1y 4
=>b=6
Question77

Let f(x) = max{|x+1|,| x+2|,...., | x+5|}. Then if(x)d x is equal to____
[26-Jun-2022-Shift-1]

Answer: 21

Solution:

For |x=+1| critical point, x+1=0=x=~1
For [x+ 2| eritical point, x+2=0=x=-2
For |x+ 3| critical point, x+3=0=x=-1
For x =+ 4| critical point, x+4=0=x=-4

For [x+ 5| critical point, x +5=0=x=-3
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Here maximum function s represent by the dotted line.
+ Point of intersection 4 of iney=-x-1and y=x+5
-x—1=x+5

=sh=-6

s Pout A=1(-3,2)
o 1 Gxdx
]
=1

= [ (=x—Ddx+ [~ 5)dx
& ]

-2

= [(-2-3)- (- 2=6)] < [o-  2-15)
=|—%—1:'| 2
= %:2[

Question78

The value of the integral

a8 m 3mx* _ 3 sinx .
=1 (T x)—zdx is equal to
T 0 1+cosx

[26-Jun-2022-Shift-1]

Answer: 6

Solution:

_ag=[im_ '5_3._T; r_ _ﬁlsinxdx
= rr_+1~':' [li I':I 4 l: 2 I"'I 41~ cosx

Using [*f(x)dx = [*fla+ b —x)dx
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r=8r[ Vot a_ _:-"] sinxd x
= { . x| = —=
' 4 1+eos>

Adding these two equations, we get

ap _ 48 = T sinxdx
Ll = —4._ ?—..
0 < l+cosx
_ 12 -1 e 12 @
=] = —T[ tan (cosx)], = ?-E—ﬁ
Question79
V2 2-x)dx

i 24
The integral = (j) G4

[26-Jun-2022-Shift-2]

is equal to

Answer: 6
Solution:

24 V2 22—
10 @2+xVasxt

Let x=v72r = dx=v0dr

I= dx

7= 24p (2-274)-Vad:
Ta (2—2;‘“) f4—4r4

1
=-—1\dr
_ 12\4"2_{1 (I‘ }
T 0 _ l \!r 1 "_
(=2 V(= 3) -2
Leti— —=uw
1
=|1- 2 \di=du
(1= 2)
=12WEI3 —du
T o= ou($-2
12v2 1 du

Question80
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The value of the integral
2 K+ X|
@+

[27-Jun-2022-Shift-1]

d x is equal to:

Options:
A. 5¢%

B. 3¢ *
C.4

D.6
Answer: D
Solution:

3
1= KXy )
S oy T

1= 12 K g
L o O

21 = J'2‘x3+x‘dx
2

21 =22 +x)dx
0

Question81

Let f be a differentiable function in (0, g) If |t (Hdt= sin’x + cos X, then %f '( %) is equal to
[27-Jun-2022-Shift-2]
Options:

A.6-9\2

Sile

@
[N
|

(o)}

51

Answer: B

Solution:

1
| ¢f (t)dt=sin 3 +cos x

COS X
. 2 .2 .
=sin xcos xf (cos x) = 3sin “X cos X — sin X
2
=f(cosx) =3tanx — sec’x
' . 2 2
=f (cosx) - (—sin X) =3 sec’x — 2 sec” X tan X
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Put cosx = L

\3

Question82

The integral jl le X, where [. | denotes the greatest integer function, is equal to
0 -

7' x
[27-Jun-2022-Shift-2]

Options:

A1+ 6log,( £
B.kéloge( g)
C.loge( %)

D. 1 —710ge< g)

Answer: A
Solution:
fl L dx, let l=t
0 [l X

7-X

ax=dt

2

X

| 21

_o{ —t27[t] dt_{ t27[t] a

2 3

T Lger] Lger

172 2 7

2 _ 3 3

:l[_l] +L[_1] +L[_l] n
7L thr 2L t 12 AL tls
2 1

g2 —n(
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1 1
=— - =)+ - =)+
log(l 7) 7log(1 7) 1

:1+610gg

Question83

Let [t] denote the greatest integer less than or equal to t. Then, the value of the integral jl [—Sx2 +6x—1]dx
0

is equal to
[28-Jun-2022-Shift-1]

Options:
A.—1

-5
B. T
Vi7-13

C. —

\17-16

D. g

Answer: C

Solution:

1
J[-8x*+6x— 1]dx
0

1/4 1/2 3/4
= [ —1dx+ [ 0dx+ | —1dx
0

1/4 1/2
A
/cm,om (12 )
A ©-D @4 A1)
(3+Jﬁ
—_ .2
g
3+V17
. 3 1I3
j —2dx+ \/_dx
3/4 3+817
3+417
[yt +0-1x], -2k, 8 <3kl
8
(TN (3 1\ o (3tNTT 3\ o, 3+\TT
—(370)-(3 5)2( 3 1)3(‘ 8)
1 1, -6-2\17 , 3 9+3vV17
I S i T R
_17-13
8
Question84
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NS

Let f : R — R be a differentiable function such that f ( :{) =2, f ( g) =( and f'( ) =1 and

m/4 (f '(t) sect+tantsectf (t))d t for x € [ » g) . Then m g(x)is equalto:

let g(x) = |
‘ (3

[28-Jun-2022-Shift-2]

Options:

A.2

B.3

C. 4

D.-3

Answer: B

Solution:

Solution:
ven- T\ = T - L -
leen.f(z) \E,f(z) Oandf(z) 1
g(x) = 1{ (t) sect +tant sectf(t))dt
< 4(f
T
=[sect+1(1)], 4 =2 secxf(x)

Now, limig(x): 1img( g—h)
T h—0

X— —

= 1im2f(cosech)f( gfh)

NREE)

sin h

= lim | 2—
h—0

R

he 0 cosh
=3

Question85

Let f: R — R be a continuous function satisfying f (x) + f (x + k) = n, for all x € R where k>0 and n is a
positive integer. If I =T f(x)dx and I, = | f(x)d x, then :
[28-Jun-2022-Shift-2]

Options:

AT, +21,=4nk
B.I,+2I,=2nk
C.Il+n12:4n2k
D.Il+n12=6n2k

Answer: C
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Solution:

Solution:

f:R—>R and f(x)+f(x+k)=n Vx€ER
X —x+k

f(x+k)+f(x+2k)=n

~ fx+2k)=f(x)

So, period of f(x) is 2k

4nk 2k
Now, I, = | f(x)dx=2n] f(x)dx
0 0

2
:2n[Tf(x)dx+ ka(x)dx]
0 k
x=t+k = dx=dt (in second integral)
k k
=2n[ff(x)dx+ff(t+k)dt]
0 0
=2n’%k
3 2
Now, I, = rf(x)dx:Z rf(x)dx
“k 0
I,=2(nk)

& 1,+nl,=4n%k

Question86

Feos(x(x=[ 3])) ax

where [t] denotes greatest integer less than or equal to t, is equal to:
[29-Jun-2022-Shift-1]

Options:
A -3
B.-2
C.2
D.0

Answer: D

Solution:
We know,
[ %] is discontinuous at 1,2,3,4.......

~[x] is discontinuous at 2, 4, 6, 8.....

In between 0 to 5 it is discontinuous at 2 and 4.
Break the integration into 3 parts

(1)0to 2

(2)2to 4

(3)4to5

Jeoos[3]))

cos(m(x —0))dx + T cos(m(x—1))dx + f cos(m(x —2)) dx
2 4

4 5
cosx dx + | cos(nx — 1) dx + [ cos(nx — 27) dx
2 4

4 5
cosmdx — | cosmx dx + | cos 7 x dx
2 4

sinnx] 27[ sinnx] 4+ [ sinnx] 3
n lo T 12 L !

Il
O ) O ) © 0

Il I
S

|
o
+
S
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Question87

Let f be a real valued continuous function on [0, 1] and f(x) =x+ i x—of()dt
Then, which of the following points (X, y) lies on the curve y =f(x) ?
[29-Jun-2022-Shift-2]

Options:

A.(2,4)

B.(1,2)

C.(4,17)

D. (6, 8)

Answer: D

Solution:

1 1
f(x) = (1+If(t)dt)x—hf(t)dt
0 0
f(x)=Ax—B
A=1 +if(t)dt: 1 +}(Ath)dt
0 0
=>A=2(1-B)
1 1
Also B = | tf(t) dt = | (Att* — Bt) dt
0 0

9
= ZB
A 2
From (2), (3)
A=18p_ 4
13 13
so f(6) =8

Question88

2 2 _ 1 2 2 2 2
If£ (V2x - \]2x—x )dx—(j) (1— \jl—y - y;)dy+{ (2— y7)dy+l,thenlequals
[29-Jun-2022-Shift-2]
Options:

A.£1(1+\/1—y2)dy

2

B.(J)‘(y;—h—yzﬂ)dy

C~Jl(1—\jl—y2)dy

Ly \j 2

DI 7"" 1_y +1 dy
0

Answer: C

Solution:
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Question89

Let f(0) =sin0 + 7?/22 (sin 0 + t cos 0)f (t) dt. Then the value of is

[24-Jun-2022-Shift-1]

T (0)d0

Answer: 1

Solution:

ree{ 1 ) e T )

Clearly f(#) = asinf—bcozd

Where a= 1~ | (asini~bcosf)di=a=1-26 ... (Dand b= | (atsine~+bicosi)di= b=2a ...(ii) from (i) and (i) we get

1 2

——Llands=-=

oy 3 an 3
So fi6)=- 31[:3.'11.9—2 cos &)

A _l 7 -
='£_ f&)dg = 2(1-2x1)=1

Question90

9— x> 9—x’
Let vax ) 5= (¢ =0 and i, 5= ( =B

0<x<2 0<x<2

3

[24-Jun-2022-Shift-1]

Answer: 34

Solution:
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Letft = £=2 =7 = E 09

(x— 357"
So, a=7#(1) =2 and § = min(f(0), f(2)) = %

x-90
x—3

o052
:x\a’x= |z 2
’ -1 X—2

Now, _I'smax{ dx= | *xdx
-1 ¥

83

_¥ 16,

= (.‘E+J ;Jd" .

3
3 loss

[
1
-

8.
5

S 3 7 S 3
+1éln| — |- =18-16ln| —
14 u( 15 } 5 18 ( 15J

[
(]

Clearly o, =18 and a, = 16, 50 &, + o, = 34.

Question91

(1—\%)(cosx—sinx)

2 .
( 1+ \/_§ sin 2 x)
[26-Jul-2022-Shift-2]

The integral [ d x is equal to

Options:
A ho o +C
2 ge tan(§+ E)
2 6
B. llog tan(%+%) +C
S (3
C.log tan(%+’6—t) +C
IEE
x_n
D. %loge M +C
tan(%f g)
Answer: A
Solution:

_1 e
g,
V3
(S slz
= d
(%)(sing+sin2x) "

-1
[Pl

. T .
Z+sin2 )
(sm 3 Sin ZX
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Ny
%5—5111(4 x) N
sin( 7—6[+x)cos( gfx)
_ l)‘ 2sin1—nzsin(§fx)
2 sin( g+x)cos( %—x)
lj cos(g*x)*cos(gf
sin( g+x) cos( 76—[*)()
= l[fcosec( g+x)dx—fsec( g—x) dx]
= [ln’tan( 2 5)‘7Icose<3(§fyg)dx]

= 2[ln‘tan( T Z)‘ In —+ —H-%—C

12 2
3) |
2

dx

1, tan(g

2 T, X
an( & 5)

Question92

For I (x) - [ =222 x, if | ( g) —2'" then
[29-Jul-2022-Shife-2]

Options:

1010 T\ _ T\
A3 1(5) 1( 6) 0

1010 T\ _ Ty _—
B.3 1( 6) 1( 3) 0

iy (w) _¢ n) —
C.3 1(5) 1( 6) 0

1011y (o) _ T\ _
D.3 1(6) 1(3) 0
Answer: A
Solution:
Solution:
Given,

sec’x — 2022
I(x)= 175. ot
2

sec’x 2022
_I . 2022 dt— J . 2022 dt

sin sin
=] 5 ;022 - sec’x dt—] .2022022 dt

sin © x sin
= %Wanxff( 72200223 -cosx~tanx) dt—] 202%222 dt+C

sin ©7°x sin 77X sin
_ tanx 2022 sin X 2022
" sin 2022X+I( : 2023X'COSX' cos ) o Sin 2024 dt+C
_ tanx 2022 2022
- sin 2022, +I in 2022 dt— j in 2022, dt
_ tanx
T 2022 +C

sin X
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tan(E)
Given I(E)zzlo“ I(E): 4 ic
’ 4 4 ( 7T\ 2022
sin =
i)
1011 _ 1
=27 = 1 2022+C
(%)
SOl _pl01 g
. _ tanx
~1(x)= sin 2022
T
tan =
I( T\ _ 3 -~ \/5
3 (sin E)2022 ( ﬁ)zozz
3 2

—_—
N —

Question93

For any real number x , let [x] denote the largest integer less than equal to x. Let f be a real valued

1+[x]—x, if [x] iseven ‘

function defined on the interval [-10, 10] by f (x) = { b I s edd

Then the value of %j{oo f(x)cosmxdtis :
[25-Jul-2022-Shift-1]

Options:
A. 4
B.2
C.1
D.0

Answer: A
Solution:

Solution:

Case 1:

Leto<x<1

then [x] =0, which is even
~f(x)=1+[x]—x
=1+0-x

=1-x

Case 2:

Let1<x<2

then [x] =1, which is odd
~f(x)=x—[x]

=x-1

Case 3:

Let 2 <x <3 then [x]=2, which is even
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Af(x)=1+[x]—x
=1+2-x

=3-x

Case 4:

Let3<x<4

then [x] =3, which is odd
~f(x)=x—[x]

=x-3

1-x 0<x<1
x—1 1<x<2
3—-x 2<x<3

x—3 3<x<4.

0 1 2 3 4

~f(x)=

Graph of #{x)
~f(x) is periodic and period of f(x) =2
And period of costx = 2% =2

~ Period of f(x)costx =2

Now,
210

I=L [ fx)cosmxd x
10 -10
72 104102

=L | f(x)cosmxdx
10 1o
2

= ?—Ogloxzf(x)cosnxdx
2
n

=L x10*f(x)cosmxd x
10 0
:nzfzf(x)cosnxd X
0

a1 :nz[flf(x)cosnxd x+[?f(x)cosmxd x]
0 |

=n2[f1(1—x)cosnxd x+[*(x—1)cosmxd x]
0 1
=7t2[[1cosnxd xfflxcosnxd x+I2xcosnxd xszcosnxd x]

0 0 1 1
:nz[ l[sinnx]O]—lecosnxd x+j'2xcosnxd X— l[sinrrx]lz]

T 0 1 Y
:nz[O—flxcosnxd x+[*xcosmxd x—O]

0 1
. 1 . 2 . .
=n2[7[x Smnx ., %cosnx] + [x SINTX chosnx] ] [As .Jxcosmxd x=x~fcosnx*f(1. Smnx)dx=x- SIMTX | izcosmwrc
n T 0 T T ! b T P
=n2[7[ (1~ SINT Lz~cosn) - (0+ lz~cosO) ] + [ (2~ M+ %cosZn) 7(1. ST, chosn) ] ]
T b b T b n b
_ .2 1 1 1 1
=) (R ()R]
T o o T
_ 2 (-2 2
[ 2) 2]
b T

20

L
:nzxiz

T
=4
Question94

1
lim .+ _ 1 _+_ 1 +..+_ 1
noe \/17i \/171 \/171 =21

2" 2" 2" on
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is equal to
[25-Jul-2022-Shift-2]

Options:

1
A'E

B.1

C.2
D.—2
Answer: C

Solution:

Solution:

I = lim Ln L+ L. L+ 1
n
o2 \jl—ln \/1—% \jl—in \/1_2—1
2 2 2 -
Let2"=tand if n — o then t > «
t—1
I'= lim l( > L
n—mot r=1 \j17£
t
= dx _prdx (I"f00dx =@ xdx.
0 :llfx 0 V; 0 0

1
= [2)(5]01:2

Question95

Let [t| denote the greatest integer less than or equal to t. Then the value of the integral
I (Isin(mx)] + €“*C™Nd x is equal to
[25-Jul-2022-Shift-2]

Options:

A S20-9)

€

B. 2
(S

C. 5202+e)
: e

p. lo4
c

Answer: B
Solution:

Solution:
101 )

I =] ([sin(mx)] +“*™hd x
-3

[sinzx] is periodic with period 2 and e!**@™) is periodic with period 1 .
So,

I =52 *([sinnx] +el*™Ndx
0
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Question96

Let f be a twice differentiable function on C. If f '(0) =4 and f (x) + (J) x—of '(t)d t= (ezx + e_zx) cos2x+ %x,

then (2a + 1)5a2 isequalto
[25-Jul-2022-Shift-2]

Answer: 8

Question97

Leta = i ( 1+ 3+ Lt + ’%l ) d x for every n € N. Then the sum of all the elements of the set

fneN :a €(2,30)}is___
[25-Jul-2022-Shift-2]

Answer: 5
Solution:

Solution:

+ +...t

15, 65, 255
=5+ 24 24 220
- The required setis {2,3}.~a_ € (2,30)

~ Sum of elements = 5.

Question98
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Ifa= nlimwk;l ﬁ and f (x) = \/ i;ﬁ% x € (0, 1), then :

[26-Jul-2022-Shift-1]

Options:

A. 2v5f( g) =f'( g)

C. \/Ef( g) =f'( g)

o () -3
Answer: C
Solution:

1 n
maE, e (K)
a=£1 lfxzdx=2tan71x(f)l= g

1—cosx
f(x)= \/ ,x€ (0,1
*x) 1 +cosx x€O.h

1—cosx
f(x) = ————= =cosecx —cotx
sin

' 2
f (x) = cosec “x — cosec X cot X

) -
)

)=\z-1

RERE

A~18 HI1A

):27\/5

Question99

Ifn@2n+1);' 1 -x""dx = 1177/ (1 - x")*" " dx, then n € N is equal to
[26-Jul-2022-Shift-1]

Answer: 24

Solution:

J‘l(l _Xn)2n+1dX: .[1 1- (1 _Xn)szrldX
0 0
=[(1=x»"""x]) = x e @n+ (1 - XD —nx" dx
0
=n2n+ 1) ' (1 - (1 —x"))(1 -x""dx
0

=nCn+1)['(1-x)"dx—n@n+1)[" (1 -x"""dx
0 0
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(1+n@n+ 1) [ (1 =X dx =n@n+ 1) [ (1-x")"dx
0 0
@’ +n+ D[ A=x)"dx=1177]" 1 -x")""dx
0 0
2on?+n+1=1177
20’ +n-1176=0
49
~n=24or— —
n (o] 5

~n=24

Question100

IZOn (Isin x|+ | cos x|)2d X is equal to

0[26-J ul-2022-Shift-2]
Options:

A. 10(n+4)

B. 10(n +2)

C.20(n - 2)

D. 20(n +2)

Answer: D

Solution:

I = [**"(sin x|+ | cos x|)*d x
0

=20 fn(l-i- | sin2 x|)d x
0

T
=40[2(1+sin2x)dx
0
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Question101

Letf : R — R be a function defined as

f(x)=a sin( %) +[2 —x], a € R where [t] is the greatest integer less than or

equal to t. If j;, f(x) exists, then the value of j4 f (x)d x is equal to
0

x——1

[27-Jul-2022-Shift-1]
Options:

A -1

B.—2

C. 1

D.2

Answer: B
Solution:

Solution:
f(x):asin( %) +[2—x]Ja€R

Now,

v lim f(X) exist

x— -1

s lim f(x)= lim f(x)

Xx—-1 x—-1"

=>asin( 72&)+3=asin( ;—n)+2

>-a=1>a=-1

Now, I4f(x)dx=f4(—sin( %) +[2—x])dx
0 0

=Mdx+[ - 1dx+ - 1dx+[*(1-2)dx

0 1 2 3
=l-1-1-1=-2
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Question102

Letf(x)=2+|x|—|x—-1|+|x+1]|,x€ER.
Consider

(S1): f'(— %) +f’(— %) +f'( %) +f'(
(S2) : _jzzf(x)dx =12

Then,
[27-Jul-2022-Shift-2]

ML
Il
N

Options:

A. both (S1) and (S2) are correct
B. both (S1) and (S2) are wrong
C. only (S1) is correct

D. only (S2) is correct

Answer: D

Solution:

Solution:
fx)=2+|x|—|x—-1|+|x+1]|,x€ER

-xX x<-—1
+ —1<x<
Af(x) = x+2 1<x<0
3x+2 , 0<x<I1
x+4 x> 1.
of —§)+ '(—l)+ ( l)+ '(3):—1+1+ +1=4
f( 2 £ 2 f 2 f 2 3

2 -1 0 2
and | fx)dx= [ fxdx+ ] fxdx+ | fxdx
-2 -2 -1 0'f(x)dx +
1

o] eset]

-1 1

~ Only (S2) is correct

Question103
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j(|2x2—3x|+ [x—

to:
[27-Jul-2022-Shift-2]

1
2

Options:

7
A 2

19
B. 5

31
C. 3

3
D'E

Answer: B

Solution:

Solution:
2

]

0

2x% - 3x dx+i [x— %]dx

3/2 5 2 5 1/2 3/2 2
= | Bx-2x)dx+ | 2x"—3x)dx+ | —1dx+ | 0dx+ | ldx
3/2 0 1/2

0
_(3__2) (2__3_

3/2

= 2 T |0 *. 3 2 )'3/22_%+ E
19

12
Question104

] )dx, where [t] is the greatest integer function, is equal

Let f (x) = min{[x — 1], [x — 2], ..., [x —10]} where [t] denotes the greatest
integer <t. Then /'’ f (x)dx + /" (f (x))?dx +;"° ‘ f(x) ‘ dx is equal to

[27-Jul-2022-Shift-2]

Answer: 385

Get More Learning Materials Here : &

@g www.studentbro.in



Solution:

Solution:
“f(xX)=min{[x—1],[x—2], ......, [x—10]} =[x—10]
Also [£60)] = { —f(x), if x<10
f(x), if x>10.
10 10 10
Al fdx+ | (Fx)Adx+ | (—f(x)dx
O10 0 0
= [ (f(x))’dx
0
10°+9*+ 8%+ ... +1°
_10x11x21 _
= =385
Question105

Let f be a differentiable function satisfying f (x) = %

3 A
gf T)dk,x>03nd

f(1)=V3.1f y = f(x) passes through the point (a, 6), then a is equal to

[27-Jul-2022-Shift-2]

Answer: 12
Solution:

Solution:

“f(x)= —Jf( )dk

On dlfferentlatlng both sides w.r.t., x, we get

£(x) = V‘I (7‘3X)dx

...@f'(x): ;-f(i)]f—f;if(?)dx

V3xf'(x) = B f(x) - \/2—§f(x)

f(x)

xf (x) 5
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On integrating we get :Iny = % Inx+Inc ~f(1)=v3 then c =3
~(a, 6)£es on

Yy = V3x

26=3g=2a=12

Question106
3 3
If | 15 dx — av2 + V3, where o, p are integers, then o + p is equal to

" 1+ (1)

[28-Jul-2022-Shift-1]

Answer: 10
Solution:
Solution:
Putx=tan® = dx = sec’0d 0
13
_ 3 15tan’0 - sec’0d 6
=1 = |
0 \/ 1 +tan29 + \/secée
n
o] = ? 15tan’0 sec’0d O
0 secOV1 + secO
T
o] = f3 15( sec’0 — 1)secOtan0d 0
0 (V1 + sech)

Now put 1 + sech = t
= secOtan0d 0 =2td t
2 2
o] = Iﬁ 15((t"—1)"—1)2td t
v t

>1=30 [ Bt —28+1-1)dt
N

=1 =30 [P (¢*—26)dt
i

=1=30 [ 3" —20)dt

2
=1=30( 5= 3157
[ 35-5)-( 45 58

= (54\3 — 60V3) — (24\2 — 40\2)
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=16\ - 6\3
~o=16and p=-6
at+p=10

Question107

LetI (x)=! -1 -dt,n=1,2,3,...Then:
0 (t°+5)
[28-Jul-2022-Shift-2]

Options:

A. 501 =91, —xI
B. 500, — 111, —xI
C.500,— 91,1,
D. 501 —111,—1,
Answer: A
Solution:

Solution:
[,0=] ——dt
0 (t°+95)"
X 1 1
= x [ dt
0 W21+5)“ I

_ t x_J__Z2nt

=. td t
(t2+5)n |0 0 (t2+5)n+1

_ X i ?+5-5

- 2 n+j2n( 2 n+1 )dt
x"+5) o t"+5)

I(x)= ————+2nl (x)-10nI , (x)

n X2 + S)n

10nl _,(x)—(2n— DI _(x)=xI_(x)
Forn=5
501 (x) — 91 4(x) = xI  (x)

Question108
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;.
The value of the integral (I) 60 %d X is equal to
[28-Jul-2022-Shift-2]

Answer: 104
Solution:

Solution:
T

5 .
1= 760 SIN6X 4
Sinx

=60-2 (34 sin2x)(4cos2x —3)cosxd x

e —Nla

(]

2
=120 [ (3—4sin’)(1 —4 sin’x) cos xd x
0
Let sinx=t= cosxd x=dt
1
=120/ (3 —4t*)(1 - 4t%)dt
0
h 2 4
=120 (3—16t"+16tHdt
0

16t 16t5] !
=120[3t— 1ot , 1ot
3 5 lo

=104

Question109

L

The integral | 2 1
0

3+2sinX+cosx

[29-Jul-2022-Shift-1]

d x is equal to:

Options:
-1
A. tan

B.tan '(2) - %

1 -1 _ T
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D.

N —

Answer: B

Solution:

Solution:
/2 1

L= (J) 342 sinx+cosx.
“fz (1 +tan’x /2)d x
0 3(1+tan’x/2)+2(2tanx/2)+ (1 —tan’x /2)

Let tanx/2 =t = sec’x/2dx =2dt

booo2dt
1=] d2
0 4+20 +4t
:} dt :} dt
0 2 +2t+2 0 (t+1)° +1

_ - 1, -1 T
=.tan (t+1)|, =tan 2-— 1

Question110

1+t

[29-Jul-2022-Shift-1]

If £ (o) = [* 222 dt, o> 0, then f(e’) + (e ) is equal to :

Options:
A.9

9
B. 5

9
C. log (10)

_9
" 2log (10)

Answer: D

Solution:

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



a P )er
1+ = p
p
¢ log,, p a( log,.t log t)
=] % dp= 10 10 ) dt........
{ P+ * { t t+1 (i)
By (i) + (ii)
1) _¢ log,t ¢ Int
+ — | = = —_ .
f@)+f( 1) | = dr=] S log e
(In0)®
2log 10
3 3 -3 9
=@ i) e )=
@me 2 HETTE )" Sog 0

Question111

If [t] denotes the greatest integer <t, then the value of
i [2x— | 3x2 - 5x +2 | +1]dx is:
[29-Jul-2022-Shift-2]

Options:

V37 +V13 - 4

A 6

37-13 -4

B. g

—V37-V13+4

C. c

—\37 +V13 +4

D. c

Answer: A

Solution:
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I

[2x — 13> —3x —2x+2 | +1]dt

N O ©

O'—-\O'—-\ —

2x— | (3x — 2)(x—1)|]dt+f1dt

2

3

I

_71-413
6

. 1/ ) 273
I=2ydt+ | (-0)dt+ | odt+ [ 1.dt
] a 143 g

P B S A SR S |
=—20-( 3a)= §-h=aps 3

}'=3x2—3x—2

43 mm— o m————

w

When x € ( %,1)
3x>—3x+2€ ( %‘2)
[3x -3x+2]=1

j [Bx>—3x+2]dt=1(1-
2/3

HenceI=(%—(a+B) +(

W —

):
)+1

Wl— WIN

_5_(7—@ 7— 13)
3 6 6

[-3x*+7x —2]dt+ I (3x*—3x+2)dt+1

[(2x (3x*—5x+2))]dt + J (2x +(3x* —5x +2))dt+ 1

Question112
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310g52x 2log 2x

+5e
410g X 3log x 2log x
+5% * —Te

The integral | dx, x > 0, is equal to (where, c is a constant of

integration)
[25 Feb 2021 Shift 2]

Options:

A. logex2 +5x—7|+c

B. 410gex2+5x—7|+c
C l10g><2+5x—7‘+c
. zlog,

D. log, {x2+5x—7+c
Answer: B
Solution:

Solution:

=]

3]0g\ 2X) 2log (2x)
( +5e

4log| (x) 3log (x) 210ge(x)d X
e

+5e —Te
log (2x)° log (2x)
e 0g,(2x) +5e 0g.(2x)

log x* log (x)° log,(x)
e

+5¢ ° —Te
[using property alogx logx™ ]
Ide [using propertya R
X +5(x)
8x> +20x dx= 4x° (2x+5) dx
xtH5x - 7% x(x +5x—7)
g 4(2x+5) dx
X2 +5x+7
Let x>+ 5x—7=t, then 2x+5)dx =dt

=] ﬂt—4logt+c

Putt=x>+5x—7
I =4log, | x*+5x—7|+C

Question113

The value of the integral
| sin 0 sin 2 B(sin®0 + sin*0 + sin’0) \ 2sin®0 + 3sin20 + 6
1—cos26

do

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



is (where, c is a constant of integration)
[25 Feb 2021 Shift 1]

Options:

3
A. 1—18[11 — 18sin®0 + 9sin*0 — 23in60] Z+e

3
B. 11_8[9 —2c0s’ — 03cos*0 - 6cos29] Z+c

3

C. 11_8[9 —2sin’0 — 3sin*0 — 6sin26] Z4¢

3
D. %8[11 —18c0s%0 +9cos 0 — 200369] 2ic
Answer: D
Solution:
Solution:
Let
I [ sin O - sin 2 6(sin®0 + sin*0 + sin?0) | 2sin”0 + 3sin20 + 6 "

1—cos26

v sin2 A=2sinAcosA
and 1 —cos?2 A = 2sin’A sin 0 - 2 sin 0(sin®0 + sin*0 + sin®0)
g {25in"0 + 3sin’ + 6

I > do
2sin“0

I =/cos 6(sin69 +sin0 + sinze)

\/2sin49 +3sin’0 +6d 0

= [+t + )28 132 + 6dt
[+ +01201 3¢ + 62d t
Let 2t°+3t* +6t° =z
wdz=(120+12€ +120d t

o dz=12(C+E£+0dt
3/2

1 — 1.z

—_ = X = __ 4+
Now, 12!\/zdz X35 te
_ 118Z3/2+C

= 11_8[2t6 +3tt 677+ ¢
= 11—8[2sin69 +3sin*0 + 6sir129]3/2 +c

= 11_8[(1 - 00529) {2(1 - cosze)3 +3—3cos?0 + 6}]3/2 +c
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- 11—8[(1 — c0s20)(2c0s°0 — Tcos?0 + 11> 2 +¢
= 11—8[*200569 +9cos*0 — 18cos®0 + 11]3/2 +c

= 11_8[1 1 - 18cos°0 + 9cos’0 — 2cos66]3/2

Question114

For x> 0, if f(x) =] 72dt, then f(e)+f( g) is equal to

[26 Feb 2021 Shift 2]

Options:
A. 1l
B.—-1

1
C. 3
D.0

Answer: C

Solution:

Solution:
x logt
foo =1 apdt

elogt dt .
Then, f(e) = { 1+t...(|)

1
1 N .
and f | - je edt . (i)
(e) R
1 _ -1
T

Lett= du and put in Eq. (ii), we get

u
1
f( é) :T IOg(a)_—_ldu_T logu g

u 1 U(U+1)

1+

(=R

Using change of variable

l _ € logt
f( e) { t(t+1)dt .. (iii)
From Egs. (i) and (iii), we get

1 logt f logt 4, _ elagt ot
fe)+f dt= =
© ( e) I 1+t { t(1+1) { t

Take logt =v, then ?dt: dv
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f(e)+f(l) }Vdv=[§]ol=%
o)
Question115

1 =}x““1(1—x)“‘1dx,form,nz1andiXm—+dx al L 0€ER,
m-n 0 0 (1+ m+n

then a equals .
[26 Feb 2021 Shift 2]

Answer: 1

Solution:
Solution:
|
Given, 1 = [x" 71 -x)""dx
0
. o 1
U bstitut tx= —
sing substitution put x O

Then, dx=

(t+1)

I :?(—1) 1 —- tﬂilf . 1
b ¢+ D™ @+ D) @+ 1)?
0 n—1

-] 1t dt. .. (i)

o (t+ 1)m+n
Similarly,

1
[ =1x""'1-x" ldx. .. (i)
0

dt

From Egs. (i)(and (ii), we get
:oo tn_l'f‘tm_ldt
0 (t+ 1)“1+n
:J-lt“’“rtm’1 +°f t
(t+ 1)m+n 1
1

Let t=—, then dt——dz
z P

1 n—1 1 m-—1
(E) +(E) 1 9ty mot
LA P iV
(1+1)“‘ bz L z+npm'T
z

21

mn

n—1 m—1 oo n—1 m—1
+t+ dt Let I, —jt_ft +t+
(t+1)1n n 1 (t+1)m n

0
11:-[(_1)
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21 :Ilt“’]ﬂ""‘ dt

0 t+n™"
_OZn*1+Zm71
1 (z+D)™™"
:2j1t‘“’1+t“’1 (t+1)
0 (t+1)m+n
=o0=1

Question116

The value of 5 | ¢* ™ld x, where [x] is the greatest integer <x, is

n=1n

[26 Feb 2021 Shift 1]
Options:

A.100(c— 1)

B. 100(1 —¢)

C. 100¢

D. 100(1 +e)

Answer: A

Solution:

Solution:

Let'x ' be any real number, then x = [x] + {x}, where [x] is integer part of x and {x} is fractional part of x.

Then, x — [x] = {x}, Also period of {x} =1
100 o 100 n

Now, ¥ | ¢ PFlax=73 | eMax
n=1n-1 n=In-1

[Difference between upper and lower limit is 1 unit]

] 2 100
= JeMdx+e™dx+...+ | eMdx
0 1 99

xq 1, (x=1)q2 x=99)1 100
=e ], + ¢ )]1 +...+e¢ )]99

—(e—1)+(e—1)+...+(e—1)=100(c— 1)

Question117

2

/2
The value of | = dxis
-n/2 1+3

[26 Feb 2021 Shift 1]
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D.2n

Answer: A
Solution:

Solution:

T 2
Letl = | 25 X4x .. ()
/2 1+3%

b b
Using the property, [f(x)dx =[f(a+b—x)dx

_ “fz cos (n/2—7/2

! /2 1+3n/2—n/2
/2 2
=] £ z( dx [vcos(—x)=cosx]
-n/2 1+37%
/2 A%, .2
1= ] S8 Xgy i)
-n/2 (1+3%)
Adding Egs. (i) and (ii),
/2 2 /2 AX. 2
o1 :”I cosdeJr“I 37cos X 44
-n/2 1+3% -n2 1437
= nfz (1+3 )cos’x +3X)C082de= nfz cos’xd x
/2 1+3% —n/2
:nfz 1+cos2x 4
-n/2 2
_ 1 [ sinZX] 2
= = + = _
., T M

= 21 =n/2:>1=§

Question118

Sin 2 X d X is eecccccce o

The value of the integral :Jj

[26 Feb 2021 Shift 1]
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Answer: 2
Solution:

Solution:

T
LetI =] |[sin2x|dx
0

/2
= 2nj
0

sin2 x

dx [+sin2x is periodic function ]

n/2
=2 [ sin2xd x[sin2x is positive in range (0, 1/2)]
0

:2[ —cos2x] /2
0

2
=—[cosm—cosO0]=—(-1—-1)=2
I =2
Question119

3x>’-3x—6
[25 Feb 2021 Shift 2]

The value of i

Answer: 19
Solution:

Solution:
2

]

-2

3x*—3x—6

dx =T (say)

TR
[=3]|x"—x-2|dx
-2

=3 [_fl(x2—x—2)dx+ i (—x2+x+2)dx]
-2 -1

X3 X2 - X3 X2 2
:3[( 3 7‘2") ‘( 3 7‘2") ]

=19

dXiS ceeveenees .
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Question120

IfI_= ii cot"xd x, then
[25 Feb 2021 Shift 2]

Options:

1 1 1

. , , are in AP
IL,+1, I,+1. I,+1,

B.I,+1,1,+I,1,+IareinAP

C. 1 , ! , Jlr are in GP

2 .
D.1,+1, (I;+I,),1,+I,areinGP

Answer: A
Solution:
Solution:
T T
I = [ 2cot™xdx =1 2 cot" ™ *x(cot’x)d x
T T
4 4
T T
I = I 2 cot" 2xcosec’xd x — | 2 cot® xd x
T T
4 4
n
[+ .= {tzcotn_zx-coseczxdx
2
Now, let cotx = t, then cosec’xd x = —d t, limit will be
0
_ -2
I +1_ —{—tn dt
U e Ly
n—-1 "1 n-1 n-1
1
In—i_In72 m
Now, putn=4
1 1 .
+1 = 2 =
= 1,+1, 3,then S 3...()
Putn=>5
1 1 .
—+ = =
= I,+1; 4,then g 4. .. (ii)
Putn=6
1 1
+1,= = =5...
= 1.+, 5,then T o1 5. .. (iii)
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Here, from Egs. (i), (ii) and (iii), we conclude

L1 gng !
L+1, I+1, [,+1

416

are in AP with common difference 1.

Question121

3
The value of _}1 x*eld X, where [t] denotes the greatest integer <t, is

[25 Feb 2021 Shift 1]

Options:

—_—

o
A. e

e+1
B. =~
C e+1

1
D.g

Answer: C

Solution:

Solution:

1 3
Given, | x%e™ld x, where [t] is greatest integer function.

-1
2+ [xX’]=0Vx € (0,1)
and [x’]=—1Vx € (-1, 0)

1 ; Q0 . ]
So, | x*eMldx = | x%¢ ldx+)x%"dx
1 1

(=}

0 1
=1 fxzdx+IX2dx
1 0

JCORORREY

Il
o |—
X
| ——
W],

e
1
€

Question122

Let f (x) be a differentiable function defined on [0, 2], such that
f'(x)=f'(2—x), for all x € (0, 2), £(0) = 1 and f(2) = ¢ . Then, the value of
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If(x)d x is
[24 Feb 2021 Shift 2]

Options:
A l-¢
B.1+¢’
C.2(1-¢%)
D.2(1+¢%)

Answer: B
Solution:

Solution:

Given, f(0)=1... (i)

f2) =¢*... (i

f(x) =f(2-x)

Integrating w.r.t. x,
f(x)=—f2-x)+C

Putx=0

f(0) =—fQ2)+C

=1 =-¢’+C [from Egs. (i) and (ii)]
=C =1+¢

wf(x) =—fQ-x)+1+¢

or f(x)+f(2—-x)=1+¢". . . (i)

Let 1 :ff(x)dx .o (iv)
0
Also, 1 =ff(2—x)dx. )
0
Now, adding Egs. (iv) and (v),
21 =?[f(x)+f(2—x)]dx
0
21 = T(l +e?)d x [from Eq. (iii)]
0

21 =2(1+€)
| =(1+e2)

Question123

The value of the integral ? [x2 —2x — 2]d x, where [x] denotes the greatest

integer less than or equal to x, is
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[24 Feb 2021 Shift 2]
Options:

A.—\2-\3+1
B.-\V2-V3-1

C.-5

D. —4

Answer: B

Solution:

Solution:
3

Let] =][x*—2x—2]dx
1

[x2—2x+1—3]dx=f(x—1)2—3] dx
1

—_— 0

3 3
=J[x-1)*dx+]-3dx
1 1
Putx—1=t;dx=dt,whenx=1,t=0andx=3,t=2
2
o 1==-3[x] +][]dt
0

1
——6+fodt+[?1dt+ [B2dt+ [*3dt
7 3

0 1 2 3
==6+(0)+(V2 - D) +2(3 -\2)+3(2-V3)
==6+\2 —1+2V3-2\2 +6-33

[=-1-\2-3
Question124
[ (sinVd t
0

im o is equal to:

x—0

24 Feb 2021 Shift 1
Options:

2
A.g

3
B'E
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Answer: A
Solution:

Solution:

szsin\/fdt
.0 —
lim ——=——= lim

+
x—0

(sin x)2x
2
3x

Question125

If j (Ix]+ | x—2])d x =22, (a > 2) and [x] denotes the greatest integer <x, then

{ (x+[x])d x is equal to
24 Feb 2021 Shift 1

Answer: 3

Solution:

Solution:

Q 2 a

| (2x+2)dx+](x+2-x)dx+](2x—2)dx =22
-a 0 2

=>x°—2x |, 42x |40 - 2x | =22
>a’+2a+4+a —2a—(4-4)=22
=2a°=18=>a=3

-'-]3(X+[X])dx=—(—3—2—1+1+2)=3
3

Question126
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_ 12
The integralf (2 1jzoj \/f" 61) dxis equal to (where, c is a constant of
X" —4x +

integration)
[18 Mar 2021 Shift 1]

Options:
A lsin\/(Zx—1)2+5+0
2

B. %cos \/(2x+1)2+5+c

C. Leos{(x—1y+5+c

D. Isin {x+ 12 +5+c

Answer: A
Solution:

Solution:
j (2x—1)cos | (2x— 1) +5
{ax2—4x+6
(2x—1)cos |(2x— 1)+ 5
=] dx
{(2x—172+5
Putting (2x — 1)*+5 = 7*
= 2(2x—1)x2-dx=2zdz
= (2x—1dx= %Zdz

Letl =

dx

oI =] cosz, %Z'dZ: %fcoszd zZ= %sianrC

= %sin \/(Zx—1)2+5+c

[Note You can also substitute \/(2x— 1)2 +5 =z and then proceed.]

Question127

If £ (x) =] %d X, (x20),f(0)=0and f(1) = . then the value of K is

x> +1 +2x7)

[18 Mar 2021 Shift 1]
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Answer: 4

Solution:

Solution:

8 6
Let =[ X F7X 4y
x"+1+2x")
= 5x° +7x° dx
x4+ 2)
5x°+7x°
I e
= dx
it x 1 2)
e

5x S+7x° 8
(x+x +2)
Putting x °+x ' +2=z
= —(5x *+7x Hdx=dz

Al =— d_ZZ:—( L)Jrc

:>I=I dx

> = I:;—I—c

X +x 42

7
=5 ()= 5———+c
X +1+2x
Given, f(0)=0
= ¢=0
<

2 F)= 52—
+1+2x

1

ERC R FE

N

1
K
He K =4.

>

ce,

Question128

+1

(x*~1)+tan ' (

For real numbers a, f, Y and 0, if |

(x*+3x*+ Dtan’ (

2

= ulogeltan_l( Xz;{”) ‘ +|3tan_1( Yixzx—_l)) +6tan_1( Xil) +C

where C is an arbitrary constant, then the value of 10(a + py + 0) is equal

[16 Mar 2021 Shift 2]
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Answer: 6

Solution:

Solution:

2
();2—1)+ta1f‘(X ”)

Letl =]

(x*+3x*+ Dtan ' (

2_
| x 1 dx

dx+] 7 312 1
_ +3x%+
(ot 33+ Dygan ! X ) xR

Againletl =] dx
(x*+3x*+ Dtan ' (

and 1 —_[—
X +3x +1

2_
Now, T, -] -1 dx

2
x* + 3%+ ytan”! ( Xt )
X

2
Lettan_l( X +1) =t
X

2
= —dx dt

(x +3x° +1)
2

tan (X—H)‘+C
X

12=I;dx= Lp o D= (X —Dix

~1 —f dt log‘ ‘+C = log

X +3x3+1 2 3 +1
L X +1 1 X2 -1
=27 dx- 2] 2" dx
27 3P+ 2 x*+ 3% +1
2
xz+3+l2 xz+3+i2
X X
1+i2 "
1 X ! 1-1/x
=l T
(X— —) + (x—i— —) +1
X X

1, 1 x*—1 1 1(x2+l)
= ——tan — —tan +C
2N5 ( V5X 2 X 2

5

2 2 2

tanfl( X +1)‘+—tanl( X__l)— ltanfl( X +1)+C
X 5 V5%

= aloge(tan_l( Xt ) ) + Btan ( Y(X )) + dtan ( Xz; I ) +C (given)

X

I =log
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1 1 1
~oa=1,= —=y= =andd=—=
* b 2V5Y \5 2

= Required value of 10(a + By +3)
“i0(1+ Lo 1)
10 2

10+1*5)
10

=1o(
-6

Question129

Let f (x) and g(x) be two functions satisfying f (xz) +g(4—x)= 4x” and
g(4—x) +g(x) = 0 then the value of | | (0’d X is ...
[18 Mar 2021 Shift 1]

Answer: 512
Solution:

Solution:
Given, f(x%)+g(4 —x) = 4x°
and g(4—x)+g(x)=0

H 2
LetI = | f(x")dx
e
=2[f(x)dx
0
4
= 1=2-|[4x’— g4 —-x)]dx
4 3 ‘ 4
=8/xdx-2]gd—x)dx
0 0
x* ! 4 4
=8( Z)o —21,=2(4"~0"%-21,
=2"-21,

4
where, I, = (J)g(4 -x)dx

4 b b
= Il=(f)g[4—(0+4—x]dx['-'ff(X)dX:Jf(a+b_X)dX]

=>1,= Ig(x) = d x...(ii)
Adding Egs. (i) and (ii),
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21, =I[g(x) +g(4—x)]dx

= 2[,=0

= 1,=0 (vgx)+g4—-x)=0, given)
a1=2"=21,

>1=2"=512

Question130

Let P(x) be a real polynomial of degree 3 which vanishes at x = —3. Let P(x)
have local minima at x = 1, local maxima at x =—1 and -}1 P(x)d x = 18, then the

sum of all the coefficients of the polynomial P(x) is equal to
[18 Mar 2021 Shift 2]

Answer: 8
Solution:

Solution:
Let P(x)=a(x — 1)(x +1)
= P(x)=a(x’—1)
3

P(x)=aJ(x2—1)dx:>P(x)=a( %—x) +C

According to the question, P(—3)=0
a(-Z+3)+c=0
= —6a+C=0..(i)

1 x> )
Now, J] (a( 3 x) +C)dx 18 (given)
= 2C=18

= C=09...(ii)

From Egs. (i) and (i),

—6a+9=0>a= %

-3 (£

~ Sum of the all coefficient = = — %+9 =8

N —

Question131
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Which of the following statements is correct for the function g(a) for a € R,
such that g(o) =T —3"* _qdx
/6 cOS X+SsIn X

[17 Mar 2021 Shift 1]
Options:
A. g(a) 1s a strictly increasing function

B. g(a) has an inflection point at . = — %

C. g(a) 1s a strictly decreasing function
D. g(a) is an even function

Answer: D

Solution:

Solution:
/3

s o

sin X .

g(a)= | —————dx...(i)
/6 COS Xt SIn X

b b
Applying | f(x)dx =] f(a+b—x)dx
3 sin*(m/2 — x)

glo) =]

/6 cosa( g—x) +sin“( g—x)

n/3 a

g(a)= | %dx ..... (ii)
/6 cOoS X+ SIn X

Adding Egs. (i) and (ii),

2a(a) = "f sin®x + cos"x dx

w6 sin®x + cos"x

/3
_ _ /3_ T T _ T
AR S
s o) &
(%)) B

g(a) is constant function.
-~ It is even function.

Question132

Letf : R — R be defined as f(x) =e "sinx. IfF : [0, 1] — R is a differentiable
function, such that F (x) = Zf (t)d t, then the value of (Il) [F '(x) +f(x)]e"d x lies in
the interval

[17 Mar 2021 Shift 2]
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Options:

327 329
A. [ 360" 360

330 331
B. [ 360" 360

331 334
" 3607 360

335 336
D. [ 360° ﬁ]

Answer: B

Solution:

Solution:
Given, f(x)=e *-sinx

and F (x) = | f(6)d t
0

+F (x) is differentiable function.
~F '(x) =f(x) x 1 —=f(0) x 0 (using Newton-Leibnitz rule)
> F'(x)=fx)...(I)

1

Let I :(I) [F (x)+f(x)]e"d x

= i[f(x) +f(x)]e"dx = iz - f(x) - e*dx[ from Eq. (i) ]
= 1 =2-j)f(x)-exdx

2. Je sinx- M x

1
=2[sinxd x =2[—cos X]O1

0
=2[—(cos1—cos0)]=2(1 —cos 1)

. O 0, @
:1=2-[1—(1—%+%—%+%—...]

[using expansion of cosx i.e.,

X2 X4 X6 X8
t=2[1-1+ - or Lo e ]
21 41 6! 8!

T [ g By
2 24 720
1
I< 1_1
Now, 2(2 )
N I<(1—i+L):>I< 360—-30+1
12 360 360
331

< =
= 1 360" (i)
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N [ > 11 x30

= 1> =

12 %30
> 1> %....(iii)
From Egs. (ii) and (iii), we get
330 331
360 360
Question133

1

If the integral I(I)O sin27x]q x = ae '+Be *+y, where a, B, y are integers and [x]

X —[x
(5]

denotes the greatest integer less than or equal to x, then the value of a +p + v is
equal to
[17 Mar 2021 Shift 2]

Options:

A.0

B. 20

C.25

D. 10

Answer: A

Solution:

Solution:

Let1 — | [sin2mx]y
0 CX*[X]

= 1= 28X p- g = )
0 el

From above integrand, we observe that % is a periodic function with period ' 1.
€

. I=10} [sin 2 Tx]
h 0 ol
[by the property of definite integral,

nT T
| fx)dx=n]fx)dx
0 0

where f(x) is a periodic function with period =T ]
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1 r.-
> 1=10-] B27X] 4y [oxi=x, 0<x < 1]
0 ex

[sin27x],, } [sinZnX]dX)
eX 172 ex

—e =21 =10e"~10e 2

-1
= [ =10e '+(-10)-¢ 2 +0...(I)

-1

Comparing Eq. (i) by ae71+[3e 2 +v, we get
0=10,p=—-10andy=0
Hence, a+B+y=10—-10+0
= at+Bf+y=0

= 1=10[¢"

Question134

Letl = { x19(10g | x)"d x, where n € N. If 20) I 10 = ol g+ BIL g, for natural

numbers o and f, then o — B is equal to .............. .
[17 Mar 2021 Shift 2]

Answer: 1
Solution:

Solution:

: f 19
Given, I_=|x"(log|x[),,"
1

(n|x)" ' x*

2de

X20 nqy e ¢
= 1,=| 2 Ix, —{n-
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(using integration by parts)

2
I _ . n 1 n—1
= e 20“n| xD
20

- ¢ _n,
= LT3 20
Putn=10and n=9, we get
201, + 101, = ¢™...(i)
and 201 ,+ 91, = e”.....(ii)
From Egs. (i) and (ii),
201, =101, =91, =0
= 201 ,=101,+9I; comparing this to
201 ) = ol 4+ BI ¢, we get
a=10,p=9
~a—fB=1

:"201n+n1n—1 =%

Question135

Letf : (0,2) — R be defined as f (x) = log, [1 + tan( ’Z—X) ] Then,

lim %[f( n) +f( ) +. +f(1)] is equal to..........

n— oo

[16 Mar 2021 Shift 1]

Answer: 1

Solution:

Solution:

f(x)=log2[ 1 +tan( 7%) ]

Then, = 1im _[ ( ) (%)+...+f(1) =2 lim Z(%)f(rr—l)

n— o n—oor=1

Letl =

2 X .
+ — | |dX .....
logn2({10gn[1 tan( y ) ]dx (i)

b b
as, [f(x)dx=[f(a+b—x)dx
a a

So,x—»l—
flog [1+tan—(1—x)]
10g2
1 [1+t (E—@)]d
10g2£0g R R

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



1 +tanmnx/4

1
=3 zzflogn 2 dx
0844 0 l+tan%

2 | l1—tanntx/4
| [1+(—)]d
logn2({0g“ X

2 | X ..
- log 2—1 (1+t —) .....
logn2({ og 2—log, an == | dx.....(ii)

Adding Egs. (i) and (ii), we get
2= 2|

1
log 2d
0821 og 2dx

1 =1

Question136

If the normal to the curve y(x) = I(th — 15t +10)d t at a point (a, b) is parallel

to the line x + 3y = —5, a > 1, then the value of |a + 6b| is equal to.........
[16 Mar 2021 Shift 1]

Answer: 406
Solution:

Solution:
Given, y(x) = | (2~ 15t+ 10)d t
0

> y(x)=2x"—15x+10
Since equation of normal is parallel to x +3y =5
=~ Slope of normal to y(x) = Slope of lime

-1 _ 1
L, 3
or [y®)], ,=3
2a°—15a+10=3
= 2a°—15a+7=0
=> (2a-1)a-7)=0

1
=zor7

)
As,a>1,s0,a=7
Now, (7, b) lies on y(x),

2 b=]E2-5t+10)dt
0

23 152
= = = - =
b 3a 2a +10a

=
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S b= %(7)3— %7)%10(7)

So, a+6b:7—6( ‘%) = 406

. |a+6b| =406

Question137

Letf : R — R be a continuous function such that f (x) +f(x+ 1) = 2, for all
x € RIfI, =If(x)dx and I,= | f(x)dx, then the value of I , +2I , is equal

[16 Mar 2021 Shift 1]

Answer: 16
Solution:

Solution:
Given, f(x) +f(x+1)=2....(i)

8
I, =]f(x)
‘ 3
andI,= [ f(x)dx
-1

Letf(0)=a

Putx=0in Eq. (i)

fO)+f(1) =2

f(l) =2-a

Putx=1in Eq. (i)

f()+f(2)=2

f(2)=aand so on

So, f(0)=f(2)=f(4)...=a
f(1)=f3)=1(5)...=2—a

Clearly, f(x) is periodic with its period 2 units.

24
So, I,=[f(x)dx
0
2
= Il=4(f)f(x)dx

3
Now, I, = Jlf(x)dx
Xx—x+1

12=Tf(x+1)dx=?[2—f(x)]dx
0 0
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2
= 12=8—z(j)f(x)dx

2
= 212=16—4(J)f(x)dx
=20, =161,
a 1,421, =16

Question138

Consider the integral I = 10 %‘f}d x where [x] denotes the greatest integer less
€

than or equal to x. Then, the value of / is equal to
[16 Mar 2021 Shift 2]

Options:
A.9—-1)
B.45(e+1)
C.45(—-1)
D.9e+1)
Answer: C

Solution:

Solution:

10 [x
We have, | [X]?l
0 ex

e E R FaF R ER
—(e—1)+2(—1)+3(e—1)+..+9e—1)
—(14243+...+9)e—1)= ( 2% 10)(e—1)

2
45— 1)
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Question139

Let the domain of the function f (x) = log,(log (log,(18x — Xt — 77))) be

(a, b)Then the value of the integral?
[27 Jul 2021 Shift 1]

Answer: 1
Solution:

Solution:
For domain

log,(log,(18x—x" = 77)) > 0
log,(18x —x*—77) > 1
18x —x*—77 >3
x> —18x+80 <0
X € (8, 10)
=a=8andb=10
b -3
=] "%~ dx
asin”x +sin’(a+b—x)

I :T sin3(a+b—x)

asin’x + sin3(a +b—Xx)

-3
Sin X

(sin3x + sin3(a +b—x))

A =(b-a)=1 =b;a (va=8andb=10)
_10-8 _

=108

Question140

1 i (2j—1)+8n
ni=1(2j—1)+4n

n— oo 1=

[27 Jul 2021 Shift 1]

The value of j;,
Options:

3
A.5+]log e( 5)

B.2—10ge(§)
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C.3+ 210ge(

Wi

)

D. 1+210ge(%)

Answer: D

Solution:

Solution:

(3t

n

lim+ y ~L 0

n—oollj=1 (2_J_l+4)
n n

L2x+8 1 L g
= +
£2x+4dX ({dx (I)zx+4dX

1
~1 +4l(ln|2x+4|)‘
2 0

=1+2mn(3)

Question141

The value of the definite integral

L8

4
J dx is equal to:

m(l+e" €% sin*x + cos*x)

4
[27 Jul 2021 Shift 1]

Options:

o
A. >

E

B.

&

C.—-
D. =

Answer: B

Solution:
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T
4
[ dx_ S (1)
w (1+e"*)(sin"x + cos™x)

4
b b
Using [ f(x)dx=]f(a+b—x)dx

T
4
=j—_dx 2)
n (1+e )(sin "X + cos 'X)
4

e}
L]
Il
8]

. 4 4
SIn X +CoS X

(1+ tanzx)seczx
. dx
tan 'x + 1

—
Il

—
Il

oc—ph|g o—ph|a

(1+ 12 )sec2 X dx

tan"x

tanx—L =t
tan x

(1+ 12 )sec2xdx=dt
tan™x

LA e ()]

)5

Question142

Sn/24 dx

The value of the definite 1ntegraln /IM T I
[25 Jul 2021 Shift 1]

Options:

A.

w|a

B.

A
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C. =

12
T
D‘1_8
Answer: C
Solution:
Solution:
5n/24 1/3
Letl = | (©0S2%) ...
n/24 (cos2x) "~ +(sin2x)
1
wo (o 2(5)})3
=>I= | dx

e 2(55) e o fa(3x) ) )

b b
{Jf(x)dx=jf(a+b—x)dx}

S5n/24 . 1/3
Sol = (sin2x) dx. .......(i
° n/J24 (sin2x)1/3 +(C082x)1/3 X (ii)
Sn/24
Hence 2l = | dx
n/24
[(i)+(ii31]
_4n m
Question143

The value of the integral -}1 log(x + \/xz +1 ) d xis:
[25 Jul 2021 Shift 2]

Options:
A.2
B.0

C. -1

D. 1

Answer: B

Solution:
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Solution:
1 -
Letl = | log(x-i- \jx2+1)d X
-1

-.-log(x+ \fxz +1 ) is an odd function

21 =0
Question144
If lo(ff "_sinx gy = L:, o € R where [x] is the greatest integer less than or equal

XX 1+4
(=) e
to x, then the value of o is :

[22 Jul 2021 Shift 2]
Options:

A.200(1—¢ )

B. 100(1 —¢)
C.50(e—1)

D. 150(e ' — 1)

Answer: A

Solution:

Solution:
100 .. 2 T .2
1= ] 32X q4x=100/3%qx
0 e(x/n} 0 X/ T

1Oo’feﬂ(/n(l —c;st)dX
0

=50 { Te_X/“dx—Te_X/“cos2xd X }
0 0

I le ¥ ™dx = [—ne_X/n]On =n(l—¢ )
0

I, T67X/“0052xd X
0

=—ne " cos2 x I |- e ¥ ™(~25sin2 x)d x

T
=n(1-¢ )—2nfe ¥ sin2xdx
0

=n(l—¢ Y- 2n{—ne " "sin2 x]," —?—ne7X/“2 cos 2 xd x } =n(l—-¢ )—4n’l 5
0

_m(l-e))

=1
1 + 4n°

2
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=50 e y-50=1 )

1 +4n?
_200(1—¢ )’
1 +4n°
Question145

The value of the integral f} loge(\/ 1-x+V1+x)dxisequalto:
[20 Jul 2021 Shift 1]

Options:

1 T_3
B. 2log 2 + % -1
C.log 2+ g -1

T 1
D. 210g62+§ 5

Answer: B

Solution:

Solution:
1 -

Letl =2]In(V1—x+V1+x)1d x
0

o — — 1 _f 1 11
A =206 T0  (rs ) - (s )

Z} xVT —x — V1 +xdx
2 0(VT—x+ VT ) 1-%
x. (2-211-2)
_274\11—)(2

=2(InV2 - 0)—

d x (After rationalisation)

~ (log.2)- |
0

_ L2
:(1ogez)+f(1 11-x )dx
0

\jl—x2

_ . —1 1

= (log,2) +(sin x), —1

=1 2+(E—o)—1
Oge 5

. — n_
~I =(log 2) + 5 1

= Option (3) is correct.
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Question146

Let a be a positive real number such thatz e* " *ld x = 10e — 9 where [x] is the

greatest integer less than or equal to x. Then a is equal to :
[20 Jul 2021 Shift 1]

Options:

A. 10—1log (1 +e)
B. 10 +1log 2
C. 10+1log 3

D. 10 +log (1 +¢)

Answer: B
Solution:
Solution:
a>0
Letn<a<n+1,n €W
sa=  [a] +{a)
U (]

G.1.F Fractional part

a
Here [a] = nNow, | e Mdx=10e -9
0
Temgxa e
=>le™Mdx+]e Mdx=10e—9
0 n

1 a
s~nfefdx+ e "dx=10e—9
0 n

=ne—1)+(E" "-1)=10e—9
~n=0and {a} =log2

So, a=[a] + {a} = (10 +log 2)
= Option (2) is correct.

Question147

If [x] denotes the greatest integer less than or equal to x, then the value of the
integral _f/z [[x] —sinx]d x is equal to :
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[20 Jul 2021 Shift 2]
Options:

A -m

B.m

C.0

D. 1

Answer: A
Solution:

Solution:
T

2
[ =]=n(x]+[-sinx])dx ....... (1)
2

T
2

I =[-n([—x]+[sinx])dx ......(2)
2

(King property)
T

2
21 =I—7n([x]+_l[—x]) +([sinx]+_1[—sinx])dx

s
2

21 =[Zn(-2)d x = —2(n)
2

I=-n

Question148

Iff : R — Ris given by f(x) = x+ 1, then the value of
im 2| FO+£(2) +(12) v+ (222 [ is:

n— oo

[20 Jul 2021 Shift 2]
Options:

3
A‘§
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S
‘2
1
C. 5
7
D. B
Answer: D
Solution:
Solution:

n

1= ff(5x)dx
0

1
I=]Gx+1Ddx
0

Question149

Let g(t) = I cos ( It + f(x)) d x, where f(x) = log,(x + {x’+1), x € R. Then

which one of the following is correct?
[20 Jul 2021 Shift 2]

Options:

A. g(1)=g(0)
B. \2g(1) = g(0)
C. g(1)=2g(0)

D. g(1)+g(0)=0

Answer: B

Solution:
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n/2
T

t) = Ti+f
g(t) 77[1/2 (cos4t (x))dx

T n/2
gity=ncos>t+ | f(x)dx

4 -n/2
(t)=ncosEt
8 4
1) =%, g(0) =pi
g(1) 5 g(0)=pi

Question150

Let F : [3, 5] — R be a twice differentiable function on (3, 5) such that

F(x)=e I3t + 2t +4F "(t)d t

IfF'(4) = “-2% then o+ is equal to

G
[27 Jul 2021 Shift 1]

Answer: 16

Solution:

Solution:

F(3)=0

EF (x) = | 32 +2t + 4F (6))d t
3

'F (x) + €°F (x) = 3x> + 2x + 4F '(x)
(G 4)3—1 +e'y = (3x% +2x)

dy ¢ _ (35 +2x)

dx  (*—4) (-4

jidx 2 je_xdx

ye(ex*4) :JM@GX*4 dx
(" —4)

y. (€ —4)=]3x*+2x)dx +c
y(ex—4)=x3+x2+c
Putx=3=>c¢c=-36

F(x) = (x’ +x>—36)
(€ —4)
F/(x) = (3x%+2x)(e* —4) — (X’ + x° — 36)e”

(" 4y’
Now put value of x=4 we willgeta =12 & B =4
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Question151

2 1 -
If I sin’x)e " *dx = a - - | Vte'd t, then a + Bis equal to
[27 Jul 2021 Shift 2]

Answer: 5
Solution:

Solution:

.2
I =T(sin3x)e SXd x
0
n/2 2 n/2 )
=2 [ sinxe ™ *d x+ | cosxe " *(—sin2x)d x
0 0
n/2

ain
=2 [ sinxe ™™

a2l w/2 T2 il
smx]o + J‘ sinx e smxd
0 0

n/2

.2
=3 [ sinxe ™ *dx—1

dx+[cosxe X

0
0
[ £do _1(Put-sin’x =t)

Hence, a+p=35

Question152

T

2 .2
The value of | (llismx)dxis

sin x

2

[26 Aug 2021 Shift 2]
Options:

A.

A
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D. 3"

Answer: C

Solution:

Solution:
T

2 .2
1 +sin"x .
I= _[ de(D

R l+m

—N1Aa ]

1 +sin’(—x)
1+ nsin(*x)

—
Il

b b
[-.-If(x)dx=ff(a+b—x)dx

N

T
5 sin X .2

T 1 +sin"x .
f—( prn )dx...(u)

1+x

21

sin x .2
(1+x )(1‘+s1n X)dx
(1_,’_7[:811'1)()

I
l\)l‘F] —nola

T
2
=2I= | (1+sin’x)d x

I
2
I
T[ —_—
=20 =[x] 2 +2 [ sin"xd x
-2 ]
I
3 T
[ ~sin’x is an even function, so [

F(2))

Get More Learning Materials Here : &
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Question153

— 1 0 _1 1 0 . °
If | C"glﬁd X = asin ( Sm’”%) + ¢, where c is a constant of integration,

then the ordered pair (a, b) is equal to
[2021]

Options:
A.(—1,3)
B.(3,1)
C.(1,3)
D.(1,-3)
Answer: C

Solution:

Solution:
CcOs X — sin X4 x
V8 —sin2 x

J COS X —sinx

\/9—(sinx+cos x)2
Let sinx+cosx =t

[ dt =sin"' L4
Vo—¢

. —1( sinx+ X
=sin (—s 3COS )+c

Soa=1,b=3.

dx

Question154
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The integral J - V(—llsz)Sd x is equal to (where C is a constant of integration)

[31 Aug 2021 Shift 1]

Options:

x—1
1
4(x-114
C 3(x+2) +C
5
4(x-114
'3(x+2) +C
Answer: C
Solution:
Solution:
1 _ dx
) 3 §dx =] 5
(x— D4 (x+2)4 (X—+2)4(x— 1)
x—1
Xx+2
x—l_t

ﬁ(w)dxzdt
(x—1)
3 _
=>— 2dx—dt
(x—=1)
dt _4 1
$74 374
1

x—1\3
—|4+C
(x+2)

1
>-—= +
3I C

WlH

Question155

If

. 3 3
SIN"X + COS X

j&dx=aloge|l+tanx +p loge‘l—tanx+tan2x +y tan_l(zmx‘l) +C,

3
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when C is constant of integration, then the value of 18(a + 8 + yz) is
[31 Aug 2021 Shift 2]

Answer: 3
Solution:

Solution:

sin X
LetI=IﬁdX:
sin"x +Ccos™x
2
_ tanxsec X4

tan3x+1
Puttanx =t
=sec’xdx=dt
tdt t
1=]—=] - dt
t+1 t+ Dt —t+1)
Now, L = A Bt+CP-t+1

(t+D(E-t+1) F]
=>t=AC—t+ )+ (Bt+C)t+1)
Comparing coefficients to both the sides and solving them for A, B, C, we have
__lp_lel
3’ 3’ 3
1 1 t+1
——dt+=
Jt+1 3It2—t+1
| | %(2t—1)+%
=—In(t+1)+=[Z——=2dt
3T T

dt

dt

2 (5]
2 1(2t—1

1 1, 2 1
=——In(t+ 1)+~ In( —t+ 1)+~
JIn(tE D+ 2 In@ -t )+ 2

1 1, .2 1 _
=——Int+D)+=In(t"—t+1)+=.=tan (=—)+C

3 In(t+ 1)+ In( )3 =
= —lln(tanx+ 1)+ l1n(tan2x—tanx+ 1)+ —l_tan_1 ( Z—tani— 1 ) +C

3 6 3 3

-1 1 1
So=—,B=-,vy=
===y "

So, 18(a+p+7) =185 + ¢ +3) =3

Question156
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Iff(zf—"ﬂ)2 =atan_1(2’%l) +b( x| )+C,x>0whereCis the constant of

X“+x+1
integration, then the value of 9(\/3 a+b) is equal to
[27 Aug 2021 Shift 1]

Answer: 15

Solution:

Solution:

o 27T
1_\3

Letx+-=—=
et x 3 2tanE)

=>dx= %seczed 0

V3,
sec’0d 0
A2 8 psec’0dd
19—6(tan29+1)2 337 sec’
8 I 2
=_——Jcos’06d 6
33
8 (1+cos26
=8 [2TE<Y49
3\/5I 2
4 .
=——(0+sin202)+C
3\/3( )
2x-i_-1
4 1(2x+1 4 \3
= _——_tan Tt *C
23 ( V3 ) 3\/31+(2x+1)2
V3
_ 4 71(2x+1) 1 2x+1
= —=tan -———+C
3V3 3 3 +x+1)
4 1
-'~a:——,b:_
33 3
Hence,9(\/§a+b):9(g+%)=15

Question157

I 253 d x = L(ux+viog (4e* + 7¢ ) + C,

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



where C is a constant of integration, then u + v is equal to
[27 Aug 2021 Shift 2]

Answer: 7
Solution:
Solution:
X —X 2X
I=I26 +3e_ dX:I2e2 +3dX
4e*+7¢ 4e+7
Let 2¢2+3 = A9 (4™ +7) + Bde® +7)

dx

=2e™+3 = (8A +4B)e™* + 7B
Comparing both sides

3 1
B=2and A=

7894758

L8e™)+34e™+7)
128 7
“1=] 3 dx
4e™+7

1 2X 3
=== +7+=x+

73 ln‘4e 7‘ 7x C

1

=1 x4x+ —X
28ne(e 7e ")

+%x+C

=Lx+iln
28 28

3

4" +7¢ " +7x +C

1 (13 1 X —x
= | Zx+- +
14( 2x 2ln‘4e Te

)+c

Question158

Section B : Numerical Type Questions
Let [t] denote the greatest integer < t. Then the value of 8. }1 ([2x]+ | xd x is

[31 Aug 2021 Shift 1]

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



Answer: 5

Solution:

Solution:

1
8 | (2x]+ | Xd x

N =

:—%<x0

=[2x]=-1
1
0<x<-=
=X 5
=[2x]=0
%Sx<1
=>[2x]=1
1

—_—o

I:

~ 1
1(—1—x)dx+%(0+x)dx+ fl(1+x)dx
0 -

2

g ] (5] 2wy
2 2
S ()
~81=8.2=5
8
Question159

If xp(x) = | (3t~ 2¢/(d t, x > —2, and §(0) = 4, then §(2) is
[31 Aug 2021 Shift 1]

Answer: 4
Solution:

Solution:
xd(x) = | (32— 20/ (1)d t
5

=x¢(x) = [t —2¢(1)],"

=x(x) = (X~ 125) = 2[¢(x) — §(5)]
Now, ¢(0) =4
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=0=—125-2[4—¢(5)]
o 4(5) = 133

For¢(2)

=20(2) = (8 — 125)— 2[¢(2)

=4¢(2) = 16
=¢(2) =4

133

Question160

If [x] is the greatest integer <x, then nzi (sm ) (x—| x|)[ ldxis equal to

[31 Aug 2021 Shift 2]
Options:

A.2(n—1)

B.4(n— 1)

C.4(n+1)

D.2(n+1)

Answer: B

Solution:

Solution:

nzisin(%)(xﬂxb[x]dx
—nzjlsin(Trzx)dex+n2J251n( )(x 1)d x
=1r2[_n—zcosn—2X 1 2[(x—1)—(—c057)]
=7 (i)Jr—(l 0)+2m. %(sm7)|12
=2n+2n+4(0-1)=4n—-4=4(n—-1)

2fz—cosjd X

Questionl161
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—4

2 n —
IfU_ = (1+i2) (1+2—2) (1+n—2) , then ;;,, (U )" is equal to

n— oo

[27 Aug 2021 Shift 1]

Options:

A

D.

RMES

Answer: A

Solution:

Solution:
—4
V)
Lety= lim (U )™

n— oo

—4 —4 —4

— 2\ —2 2y —3
= [ (1) (1 2) 7 (105)
n— o n n n

Taking log on both sides, we get

n _ 2
Iny= lim X [—?.I‘h’l(l"‘r—z)]
n—sor=1 n n
Now, replace lim £ — |

Ik, 1, dx
n n

Lower limit =0

Upper limit =1

slny= fol —4xIn(1 +X2)d X

Let 1 +x>=t

_a
=>xdx= >
When x— 0, t — 1
andx—1,t—2
alny=[7=2Intd t
=—2(tlnt—t),’

=-22m2-2+1)
=-22mn2-1)
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>y= 16°
Question162
16 log x°

d x is equal to
6 log x*+log (x* — 44x +484) q

[27 Aug 2021 Shift 1]
Options:

A. 6

B. 8

C.5

D. 10

Answer: C
Solution:

Solution:
In (x°)
lne(xz) +1In (484 —44x + x%)
In (2
_ 1616 _ n(x°) _dx
In (x°) +1n (22 — x)
(16 2In xd x
6 2Inx+2In (22 —x)
116 In_xd x .
1=l mxrin@z—0"
[ PFx)dx=["fa+b—x)dx
_pie_ 2%
6 In(22-x)+Inx
Adding Egs. (i) and (ii), we get
(16 ll'leX + 1ne(22 - X)
2 Ié In _x +1In (22 —x) X
20=["dx=x1, =10
orl=5

Letr=]' dx

dx ...(ii)

Question163
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. 1 \/;dx R
The value of the integral (I) is

(1+x)(1+3x)(3+x)
[27 Aug 2021 Shift 2]

Options:

Answer: A
Solution:

Solution:
} Vxd x
o (1+x)(1+3x)(3+x)
Put \x =t
=X =‘[2
ordx = 2t dt
(! 2t%d t
@+ DEEF1)E+3)
_[1 G+ 1) -+ 1) dt
O @+ 1)3EE+ 1) +3)

=/, 1 - ! dt

0 [(t2+3)(t2+1) (t2+3)(3t2+1)]

BURY S R I BN S PP
0 [2(t2+1) 22 +3) 8B+ 1) 8(t2+3)]
_f(r_dt _ 13 dt 13 dt
o+ " 832+1) Y 8 +3)

1 £y _\ ] 1
= ( 1tanflt) - (3\/3 tan71V3t) - (itanflL)
0 0 0

2 83 83 3
_n_Wzn_B=n zﬁ_ﬁzﬁ(l_ﬁ)

8 83 86 8 1 8 2
Question164
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*1\/2

s 2 2 1/2
The value of | ((X”) +(X1) —2) dxis

[26 Aug 2021 Shift 1]
Options:

A.log 4
B. log 16
C. 2log 16

D. 4log (3 +2\2)

Answer: B
Solution:
Solution:
1
TZ 2 2 1/2
_ x+1 x—1\"_
o= () (54 2) s
R
1 1
2 . L 0
- x+1 _ x=—1\"12,4. _ x+1 x-—
: Jl [(X—l x+1) ] dx Il x—1 x+
A 2
1 1
:VF x+ )= x=1)’ dx:? 4
1 x-DEx+1) 1 x—DE+1)
RV RV
1 1
. \/__2 X . _2 —-2x
72.4({ m dx=4 (I) xz—ldx

1
= ~4[log(’ ~ ], 2

=—4[1og(1—1) —1og’—1H

2
=—410g(%)=41n2=1n16

Question165
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2n—1 2,
The value of y;,, - > —"—is

2
n— o r=0 n"+4r

[26 Aug 2021 Shift 1]
Options:

A. Jtan"'(2)
B. %tan_1 4)

C.tan '(4)
1 -1
D. Jtan (4)
Answer: B
Solution:

Solution:

) 12n—1 n
lim=~ £ 5
naoonr:()n +4r

2

Question166

If the value of the integral i *'Xd x =ae +p, where o, p € R, 5a+6p =0 and

[x] denotes the greatest integer less than or equal to x, then the value of

(a+ B)2 is equal to:
[26 Aug 2021 Shift 2]

Options:
A. 100
B. 25

C. 16

D. 36

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



Answer: B

Solution:

Solution:

I:IXJF_[[X]]dx:aeW—B,
0 eX X
1 2 4

1= Xdx+ thd +IX+72d JrJer73d JrJ‘x+74d
Oex lex 1 Zexz 3ex3 4ex4

LetI=Il+Iz+I3+I4+I5
2

Here, ,12=I%deutx=t+l
le

=>dx=dt
1 1 1
25 = [ La e+ ] 24y
0 e 0e' 0e'
1
L=1+2]e'dt=1+2(1-¢ ")
0
Similarly,
L=1+4(1-¢")
L=1+6(1—¢")
I=1,+81-¢")
[=1,+L+ L+ +1 =50 +2+4+6+8)(1-¢ )
=51,+20(1—¢ ')
1
I = (f)xefldx =—[e "(x+ 1)]01 =1-2¢"
251, +20(1—e ) =5(1—-2¢ ) +20(1 —¢ ) =25-30¢ '
na=-30,p=25
Also it satisfy 5+ 60.=0
Now, (a.+B)* = (=30 +25)* = (-5)* = 25

Question167

X" =1

1
2 on

LetJ =] -dx,Vn>mandn,me€ N.
0

Consider a matrix A = [aij]3 «3 Where

) g+t 3-T430 3 s

then |adj A '|is
[1 Sep 2021 Shift 2]

Options:
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A. (15)*x 2%
B. (15)*x 2**
C. (105)* x 2
D. (105)* x 2°°
Answer: C
Solution:

Solution:

= |Al=a; 2y 25,

= |Al=(; 37143) Ug 37953 Ug 3715 3)
_I%x7—x4d I%xg—xsd I%xg—x
IR Xy X do" 3

x—1 x —1

6
dx

1 1 1
= IOZ x4dxfo2 xdx. 102 x%d x

(=)}

1
o (210)2"
= ((210).2'*)? = 105%2%®

N —
N —
N —

X
o 6
A

wn| >,
>

0

|

Now, [adj A™'| = —

>

Question168

The function f(x), that satisfies the condition
f(x)=x+ H(J/)Z sinx.cosyf(y)d vy, is
[1 Sep 2021 Shift 2]

Options:
A.x+ %(n—2) sin X
B.x+(n+2)sinx

C. x+§sinx
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D.x+(m—2)sinx
Answer: D

Solution:

Solution:
T

f(x)=x+J,2 sinx.cosyf(y)d y
T

Let K =],2 cosy f(y)d y ...(J)

Then, f(x) = x + K sinx... (ii)

From Egs. (i) and (ii),

T
f(x) =x+102 sinxcosy(y +ksiny)d y
T T
:X+sinxfozycosyd y+l§{sinxf02 sin2ydy
n.2 | ksinx (i)

f(x)=x+sinx. —+
(X)=x+sinx > 3

-2k
k:n_+_
2 2
>k=n—-2

~f(x)=x+ (1 —2)sinx

Question169

dx
x+4¥7(x-3)

[Jan. 9, 2020 ()]

The integral J (

Options:

D l(x—3

-13/7
13 X+4)

+C

Answer: A
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Solution:

Solution:
I :I dx

(x+ 4)8/7(X _ 3)6/7

:I(ili)T(X:4)2dX

Xx—3_ 7
Letm t

Differentiate on both sides, we get

T dx=71%dt
(x +4)

2

w
=2~

X —
+

+C

Hence, I = [t *%®dt=t+C = (

)

N

>

Question170

If | do = ).tan 0 + 2log |f (8)| + C whereC is a constant of

cosze(tan 20+sec20)

integration, then the ordered pair (A, f(0)) is equal to:
[Jan. 9,2020 (ID)]

Options:

A. (1,1 —tan0)
B. (-1, 1 —tan9)
C.(-1,1+tan0)

D. (1, 1 +tan0)

Answer: C
Solution:
Solution:
I :I do
2
cos O(tan2 0+ sec 2 0)
= sec’0 4

1+tan29_|_ 2 tan 0
1 —tan’0 1—tan’0
2001 4o 2
_ [ sec 01 talnze)de
(1 +tan0)
2
_ (sec’0(1 —tan0)
/ 1+tan0 do
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Let tan® = t = sec’0d 0 = d t, then

1=J(ﬁ)dt=1(—1+i)dt

1+t 1+t
=—t+2log(l1+t)+C
=—tan0+2log(1 +tan0)+C

Hence, by comparison A=-1 and f(x)=1+tan0

Question171

If | — ‘Z‘l’sx‘.i > el f (x)(1 +sin®x)'”* + ¢ where c is a constant of integration,
sin"x(1 +sin'x

then Af (g) is equal to:
[Jan. 8, 2020 (II)]
Options:
9
B.2
9
C.3

D.-2
Answer: D

Solution:

Solution:

Lot =] cosxd x
sin"x(1 + sin"x)

= £(x)(1 +sin’x)'"*+c ......())

If sinx =t

then, cosxd x=dt

Coodt dt
£(1+1%3 t7(1+16)3
t

2/3

-1 1,rd 1
Put1+t16:r3=>%:7r2dr—§fr—2r:—§r+c
r
6L \a !
3 (et e gk st e
2 sin X 2sin"x
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f(x)= —%coseczx and A = 3[from eqn. (i)]

M(%) )

Question172

If for all real triplets (a, b, ¢), f(x) =a+bx+ cxz; theni f (x)d x is equal to:

[Jan. 9, 2020 ()]

Options:

A.2{3f(1)+2f(%)}

B.%{f(1)+3f(1)}

[\S]]

C.%{f(O)Jrf(%)}

D.%{f(0)+f(1)+4f(%)}

Answer: D

Solution:

Solution:

}(a+bx+cx2)dx :ax+b_x2+c_x3 1 a0 ¢

0 23, 2 3
Now,f(1)=a+b+c,f(0)=aandf(%)=a+g+_

Now, %(f(l)+f(0)+4f(%))
(a+b+c+a+4(a+g+§))

b,c
6a+3b+2c)=at+ -+
(6a c)=a 573

A= O\ —

Hence, }f(x)=l {f(0)+f(1)+4f(
0 6

)]

N[ —

C
4

Question173
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The value of | —XSn'

0 sin x+cos X

[Jan. 9, 2020 ()]
Options:

A.2xn

B.2n’

C. 7’
D. 4n

Answer: C

Solution:

z Xsin°x
f_xsinx 4,

. 3 3
0 sin x +COS X

. 8 8 .
SIn X+ Ccos X s X+ cos X

0
T ;.8

=] 2msin’x dx
0

-8 8
sin X +Ccos X

“/ 2 sin®x costx
dx

8 8
sin x+cos X sin"X+cos X
7[/2 5
=2n f 1dx = 21t><2 T

—d x is equal to:

= T [ xsin®x 4 @n— X)Sinzx ] dx [ '-'2Iaf(x)d e Tf(x)d - T £(2a-)dx ]
0 0 0

Question174

2
IfI =] dx then:
L2’ 92+ 12x+4

[Jan. 8, 2020 (I1)]
Options:

1 2 1
lcre<l
A.8 I 4

1
_< < L
C. 16 I 9
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1 2 1
D. 3 <["< 3
Answer: B
Solution:

Solution:
f(x)=

V2 —9x2 + 12x + 4

P (6x>— 18x +12)
x)=— 3 9.2 3/2
2x°—9x"—12x+4)

2
—6(x— 1)(x—2)
202x° —9x% + 12x + 472
1 1
f(l)=zand f(2)= =
(1)=3and f(2)=
It is increasing function

gL

3 8

l<12<l
9 8

Question175

Iff(a+b+1—x)=1(x), for all x, where a and b are fixed positive real
numbers, then ﬁ j x(f (x) + f(x+ 1))d xis equal to:
[Jan. 7, 2020 (D]

Options:

AT F)dx

at+l1

B.'| f(x)dx
a—1
b-1

C. | f(x+1)dx
a—1

D. [ f(x+1)dx

atl1

Answer: C

Solution:
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b
= s ) £ DK
X—a+b—x

b
I= (aib)f(a+b—X)[f(a+b—x) +Hfa+tb+1-x)]d x

I:(aib)z(a+b—x) [F(x+ 1)+ £ )] X ... (il)
[“putx > x+1inf(at+tb+tl—x)=f(x)]
Add (i) and (ii)

I

21 =l£f(x+1)+f(x) d x
21 =]ff(x+ 1)dx+tf)f(x)dx
—tf’f:a+b+ 1 —x)dax +tf)f(x)dx
21 a=2ifjf(x)dx a

b

-1
| fx+Ddx[~Putx —»x+1]
-1

a

Question176

The value of a for which 4a i e *Mdx=5,is:
[Jan. 7, 2020 (ID)]

Options:

A.log 2

B. loge(%)

C. 10ge\/§

D. loge(

IS

)

Answer: A

Solution:
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0 2
4a{ Je“"dx+Je‘“"dx} =5
-1 0

e(XX e—(IX
+ =
=40 { R } 5
a, o,

stof (1) - () | =5
o a

=>402-¢ %~ =5

Pute “=t

=4t +4t-3=0=>2t+3)2t—1)=0

e '= % = a=log2

Question177

If 6, and 0, be respectively the smallest and the largest values of theta in

(0, 27t) — {m} which satisfy the equation,2c0t20 - ie +4 =0, then | cos>30d 0 is
sin 0,

equal to:
[Jan. 7, 2020 (I1)]

Options:

7T
A. 3
27
B.5

C.;+

wia
AN —

D.

ola

Answer: A
Solution:

Solution:

2cot9— — +4=0
sin 0
2
2c0s°0 _ .5 +4=0
sin9 sin®
=2c0s0 — 5sin 0 +4sin®0 = 0, sin® # 0
=2sin’0—5sin@+2=0
=(2sin0—1)(sin8—-2)=0
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Snt
f=-=0=C 22
Sin = 6 6
6 S5
[ cos’30d = | 11c0s6044
/6 /6 2
sin60 O 115n w1
= _ _—_+_ -
[e 6 ] 2[6 5 g0
1 4n_mx
2°6 3
Question178

Let a function f : [0, 5] — R be continuous, f(1) =3 and F be defined as:
F((x)= ){(tzg(t)d t, where g(t) = ){(f (u)du

Then for the function F, the point x =1 is:
[Jan. 9, 2020 (IT)]

Options:

A. a point of local minima.
B. not a critical point.

C. a point of local maxima.
D. a point of inflection.

Answer: A

Solution:

Solution:

F(x) =) Catdt

Differerlwtiate by using Leibnitz's rule, we get
F (x) = xe2(x) = 2] F)d  ......(i)

Atx=1 1

F(1)=1 }f(u)du= 0

Now, différentiate eqn (i)

F'(x) = Xf (x) —2x | f(w)d u

Atx=1, 1

Fr()=1.f(1)-2x1 .if(u)du

=f(1)-2x0=1(1)
F'(1)=3
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Then, forF'(1)=0,F"(1)=3>0
Hence, x =1 is a point of local minima.

Question179

x-1)°
) tcos(tz) dt
0

(x— )sin(x— 1)

lim
x—1

[Sep. 06, 2020 (I)]

Options:

A. 1s equal to %
B.isequal to 1
C.is equal to —%

D. (Bonus)

Answer: D
Solution:

Solution:

%sin(x— 1
xhjnl(x— 1)sin(x—1)
Letx—1=hwhenx—1thenh—0

14
limsm4hX .h ShE =1x1%x0=0
h—o0 h sinh

(No any option is correct)

Question180

If[ (e +2e"—e = 1)e "¢ Mdx = g(x)e(eXJr ¢+ ¢, where c is a constant of
integration, then g(0) is equal to:
[Sep. 05, 2020 (I)]

Options:
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A.e

B. 62
C.1
D.2

Answer: D
Solution:

Solution:

[ +2e"—e*~1).e“ " dx

[=]@E+e—1).eC " dx + (e —e %) "¢ dx
=[efe*+1-¢ ). e© T g x 4 )
=[(*—e*+ l)e(eueiux)d x +e€ e

Lete*+e *+x=t=>(e"+e "+ 1)dx=dt

= Ietd t+ e(exﬂ;x) =e'+ e(eXJreiX) +C

_ e(e"+e’x+x) i e(ex+e’x) rC

=@ +1).e 74

So, g(x)=1+¢" and g(0) =2

Question181

If | cos d 6 = Alog, | B(0) | +C, where C is a constant of integration,

5+7sin0—2cos°0

then %9) can be:
[Sep. 05, 2020 (II)]
Options:

2sin@+1
" sin@+3

2sin0+1
" 5(sin 6+ 3)

5(sin 6 +3)
" 2sin0+1

5(2sin0+1)
sin@+3

Answer: D
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Solution:

Solution:
Letsin@=t=cos0d 0=dt
cos 0 _d0 = dt _
5+7sin0—2cos 0 5+7t—2+2t
L i
= =-In|—= |+
=>2I( 7)2 (5)2 5ln 3 C
t+2) — (2
4 4
1 2t+1 1 2sin0O+1
==1 +C ==In|=—/]——|+
5 n‘ 13 ‘ €=3 n‘ SN0+ 3 ‘ ¢
2sinf+1 1
~B@)==—"——_and A==
O = snor3) M9AT3

=>B(O) _5@2sin0+1)
A (sin®+3)

Question182

X sin X + cos X

2
The integral J (4) d x is equal to(where C is a constant of integration):

[Sep. 04, 2020 (I)]
Options:
A. tanx — — 23X

X sin X + cos X

B. sec x + —X@nx 4
X SInX + Ccos X
C.secx — —Xtanx
X SIn X + COos X

X S€C X

D.tanx + ——=
X SIn X + COS X

Answer: A
Solution:

Solution:
2

X
- > dx
(xsinx +cosx")
o4
dx

(xsinXx +cos X) = X COS X

X COS X X
. 2( )dx
(xsinx +cosx)” ' COSX
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X [ -1 ] _(xsinx+cosx -1 ]d
= X

cosx Lxsinx +cosx cos2x X sinx + cos X
X -1 2
= [ . ]+Jsec xd x
cosx L xsinx+cosx
—Xsecx
+tanx +C

X sin X +cos X

Questi0n183

Let f(x) =
[Sep. 04, 2020 (I)]

Options:

T 1
KL
D. 12 2

Answer: D
Solution:

Solution:

\/_) dx(x>0)

[
1+
Put x = tan’0 = 2xdx =2tan0sec’0d 0

2 2
1 =[2an0.secBqq — fosin’ed o

sec 0
sin2 0
===+
0>+ C
St =0-1x2909 ¢
2 1+tan’0 B
100=0-—00_ ¢ —anVg- X s c
1 +tan"0 B l+x
Now f(3)—f(1)=tan (V‘)— \/ —tan_ (1)+—
.13
12 2 4

> 0). Then f(3) —f (1) is equal to :
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Question184

If [sin” ' ( \/ = ) d x = A(x)tan”'(Vx) + B(x) + C, wher e C is a constant of

integration, then the ordered pair (A(x), B(x) ) can be :
[Sep. 03, 2020 (I1)]

Options:
A. (x+1, —Vx)
B. (x+ 1, Vx)
C.(x—1,—x)
D. (x— 1, Vx)
Answer: A
Solution:

Solution:

I =fsin71

—_—
=3
S —
ol
>
Il
—
2
:S\
=3
—
ol
>

=xtan 'Nx —t+tan 't+C

= xtanfl\/;— \/;+tarfl\/;+ C
=(x+Dtan 'Vx —Vx +C
SAX)=x+1> Bx)=—Vx

Question185

The integral Tex .X (2 +log x)d x equals:
[Sep. 06, 2020 (ID)]

Options:
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A.e(4e+1)

B.4e’ - 1
C.e(4e—1)
D.e(2e—1)
Answer: C

Solution:

Solution:
2

I =[e"x"(2+log x)d x
1

2
I =[e"x 1+ (1 +logx)]dx
1

2
=" [x* +x*(1 +log x)]d x
1

[ (f(x) +f'(x))dx =e*f(x) +¢
o] = [exxx] 12

—e?xd—ex1=4de’—e =e(de—1)

Question186

IfI, = i(l — XSO)IOOd xandI, = i(l - X50)101d x such that 1, = al ; then a equals

to:
[Sep. 06, 2020 (I)]

Options:

5049
A. 5050

5050
B. 5049

5050
C. 5051

5051
D. 5050

Answer: C

Solution:
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1 1
= (f)(l —x50)101dx _ (J)(l _Xso)(1 _Xso)loodX
1 1
= £(1 —x50)100dx —({x.x49(1 _X50)1oodX
1 1 50,101
=1 + [ X (1500 _r(d=x7) d
=1t 50500 7X) i 5050
1=1,+0- =2
2 5050
5051 5050
T = =], =22
75050 2 1727 5057
~ 5050
=% 5051
Question187
n/2 1 .
The value of | —d x is:
~n/2 | + 5"
[Sep. 05, 2020 (I)]
Options:
T
A. 1
B. &
T
C. 2
3n
D. 3
Answer: C
Solution:
Solution:
n/2 1
I=] —dx
/21 +e"*
Q n/2
= J 1. dx+ I 1. dx
7n/21+esmx 0 1_'_esmx
/2
=] ( 14 + 1_. )dx
0 1+eSlIlX 1+e Smmx
/2 sinx
- lte qi-r
0 1+esmx 2
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Question188

Letf(x) = | x—2| and g(x) = f (f (x)), x € [0, 4] Then z(g(x) —f(x))d x is equal

to:
[Sep. 04,2020 (I)]

Options:
A. 1l

B.0

1
C.53

3
D‘E

Answer: A

Solution:

Solution:
2—-x, Xx<2

Xx—2, x=>2

fx)=[x-2[ = {

2—f(x), f(x)<2

=f(f =
800 =G { fx)-2, f(x)=2

r 2-(2-x%x), 2—-x<2, x<2
2-x)—2, 2-x2>22, x<2
2—-(x—2), x—2<2, x>2
\ x—2)-2, x—22>22, x>2

( -x, 0<x<0
x, 0<x<2
4-x, 2<x<4

\ x—4, x>4

3
(j) [e(x)—f(x)]dx

2 3 3
=[xdx+](@-x)dx—[|x—2/dx=1
0 2 0

Question189
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The integralniz tan’x. sin23x( 2sec’x . sin’3x +3 tanx . sin 6 x)d xis equal to :
[Sep. 04, 2020 (II)]

Options:

7
A-ﬁ

Answer: C
Solution:

Solution:
n/3 4 . 4
| [%@ . sin43x+%tan4x @ dx
n/6 X X
n/3
1 [ d (tan4x . sin43x)dx
26

1
_ [tan4xsin43x] "3 9.0 9 _ -1
2 n/6

Question190

Let {x} and [x] denote the fractional part of x and the greatest integer leq x
respectively of a real number x. Ifl(I: {x}d x, (I) [x]d x and l()(n2 —n),(meEN,n>1)

are three consecutive terms of a G.P., then n is equal to
[NA Sep. 04, 2020 (IT1)]

Answer: 21

Solution:
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n 1 n
f{x}dx=nfx.dx=—
0 0 2

n n 2
=) [xldx=J(x—{x})dx=2 -
0 0 2
According to the questions,
2

nn-—-n 2 ;

> 5 10(n”—n) are in GP
2

2
(n 2‘“) :‘%x 10(n” - n)

=>n’=2In=>n=21

o
2

Question191

_T | — |x||d x is equal to :
[Sep. 03,2020 ()]
Options:

A. \/57:2

B. 27:2

C.n’

7I2
D. >
Answer: C

Solution:

Solution:

T
[ =] |n—|x||dx [~ |n—]|x]||is even ]

=2:{[|n—|x||dx
=2T(n—x)dx
0
29 @ 2
=2[nx—%]0 =2(n2—%)=n2.
Question192
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If the value of the integral 112 ﬁd X is lg, then Kk is equal to:
[Sep. 03, 2020 (I1)]
Options:

A2V3—n

B.2\3_

T

C.3\h+=n
D.3\2 —x
Answer: A

Solution:

Solution:

1

2
X

_2
g(l_xz)s/z
Letx=sin0; dx=cos0d 0
1 e

dx

N

2 x> _gsinzecose
thenf—l_“/2 X= 3 do

o (1—x%%) o cos0

n

6 sin®
1%: [ Sm3e .cos0d 0

o cos 0

T T

6 6
=>1§= }tan0d 0 = | (sec®0— 1)d 0

0 0

k _ 6 _ (1 = :2\/5_7(

:"6 (tan6 - 6), (\5 6) C
=>k=2V3-n
Question193

The integral i |[x —1|—x|d x is equal to
[NA Sep. 02, 2020 (I)]
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Answer: 1.50
Solution:

Solution:
illx 1 x|dx=(Jl)|1 —x—x|dx $ A\ {1IN2H]|
x-1-x \[}d x$
= }(1 —-2x)dx+ } 2x—1)dx dex
0 . 1/2 1
= [x—xz]oz + [xz—x]l1 + [X]12
2

—l)+2—1 =l+l+l=
2 4 4

NS OS]

+(1—1)—(

FN-
NG

1
2

Question194

Let [t] denote the greatest integer less than or equal to t.
Then the value of ? 12x — [3x]|d x is
[NA Sep. 02, 2020 (II)]

Answer: 1

Solution:

Solution:

?|2x— [3x]|dx
1

21 2 1/3
=[X—] -3 [ 3xdx
2 1 0
:(4;1_9["_2] v :3_1:1
2 2 1o 2 2
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Question195

For x* Znmw+1,n € N (the set of natural numbers), the integral

) ) 2
J-X \/ 2sin(x"— 1) —sin2(x"— 1) d x is equal to:

2sin(x>— 1) +sin2(x> — 1)
[Jan. 09, 2019(1)]

Options:

A. 10ge‘ %secz(x2 —1)|+c

1 2,2
B. Eloge sec’(x"—1)|+c

C. %loge sec’ ( X22_1 ) +c
D. log, sec’ ( x22—l ) +c
Answer: 0

Solution:

Solution:

Consider the given integral
PN 2_
I =[x \/ 2s1n(x2 1) 2sm(x2 l)cos(x2 1)dX
2sin(x”— 1)+ 2sin(x"— 1) cos(x"— 1)
(*+sin2 0 =2 sin 0 cos 0)

— 2_
1 —cos(x 1)dx

=>I=Ix 3
1+cos(x"—1)
-1 2x
N let =t=> =2dx=dt
ow le 7 2dx d

~I =]|tan(t) |dt =In|sect|+C

sec(Xz_l)
2

secz(xz—l)
2

orl =In +c=%ln +e

Question196
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Iff(x)=] % d x, (x > 0)and f (0) = 0, then the value of f (1) is:

[Jan. 09, 2019 (II)]
Options:

-1
A5

1
B. )

1
C.3

1
D‘Z

Answer: D

Solution:

Solution:
5x°+7x°
(0 ="
x"+1+2x")
8 6
=I5 53; +73; 7dx
X (X "+x "+2)
| 5x 0+ 7x 78
(2+x77+x75)2dx
Let2+x ' +x =t
=(-7x = 5x dx=dt

=00 =4 = Zae=t"re
t

dx, x>0

SE() = ————+c, f(0)=0=¢c=0
2+x '+x

f(1) =

=

Question197

The integral | cos(log x)d x is equal to :

(where C is a constant of integration)
[Jan. 12,2019 (I)]

Options:

A. %[sin(logex) —cos(log x)] +C
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B. x[cos(log x) + sin(log x)] + C
C. ’—é[cos(logex) +sin(log x)]+ C
D. x[cos(log x) —sin(log x)] + C
Answer: C

Solution:

Solution:

Let the integral, I =intcos(Inx)d x

=1 =cos(Inx)x —fmxd X

X

=x cos(Inx) +[sin(Inx)d x

= x cos(Inx) + sin(Inx) x —| de X
X

=xcos(Inx)+sin(Inx).x—1

=21 =x(cos(Inx) +sin(lnx))+C

=1 = %[cos(ln x) +sin(Inx)] + C

Question198

3X13+2X11
I +3x2+ 1)
(where Cis a constant of integration)
[Jan.12,2019 (I)]

The integral -d x is equal to:

Options:

4
X
. +C
6(2x* +3x>+ 1)

12
X
. +C
6(2x* +3x>+ 1)

4
X
—+C
2x*+3x+ 1)

12
X

ety
Answer: B

Solution:
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3X13+2X11 3X13+2X11

[=]22 2%  (4x =] dx

2

4 2 4
(2x" +3x"+1) X16(2+i+l)4
X X

Question199
11

If]

;de X = A(x)( \/ 1-x> )m + C, for a suitable chosen integer m and a

function A(x), where C is a constant of integration, then (A(x))" equals:

[Jan. 11, 2019 (1]
Options:

A =L
27x

B. —
c.
D.-L

4

Answer: A

Solution:

Get More Learning Materials Here :

ucnrene €9

@g www.studentbro.in



=] 3 dx
X
1 2
X
=>_%:2udu
X dx
Q:—udu

Compare both sides,
SA(X) = ——— and m =3
3x

1

=S(AX) =—5
27x

Question200

If | V%d x =f(x)V2x— 1+ C, where C is a constant of integration, then f (x)

is equal to:
[Jan. 11, 2019 (IT)]

Options:

A Y(x+1)
B.2(x +2)
C.2(x~4)
D.gx+4)

Answer: D

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



Solution:

1
Let] =] -2F
\/ZX

Put V2x—1 =t

Ox—1=t=>dx=tdt

I —Iudt——+—+c
6 2
3 1
_ (2X;1)2 +§(2X_1)§+C

dx

—\/2x—1(XJ3r4)+C

=f(x).\/2x—1+C
x+4
3

Hence, f(x) =

Question201

Let n > 2 be a natural number and 0 <0 < g
1

Then | & +.Zin+?)n <304 9 is equal to:

[Jan 10, 2019(T)]
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Options:

n+1
A (11— no4C
2 . n—1
n“—1 sin 0
n+1
B. 2 (1-——) " +C
n +1 sin" 10
n+1
C. 2~ (1+ 1 ) N4
.. n—1
n —1 sin 0
n+1

D. " (1— lﬂ) no+C
n—1 sin” 0

Answer: A
Solution:

Solution:
1

Let T =] (sin"0 — sin 9)H cosf4g

Thtl
sin"” 0

LetsinO=u
=c0s0d 6=du
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1
) z
=2 U/ dgu=[u"1-u' "ndu

gﬂ

Letl—u' "=v
=>—(1-n)u "du=dv

Su'du= 9V
n—1
Vn+1_1
IZIVH dv _ 1 ' 1
n—1 n—1 n
n+1 n+1
—mn’-1v n +C =1 (1— 1 ) n +C
2 n—1
n—1 u

n+1

__n (1_ 1 ) n +C
n’—1 sin™ 10

Question202
1) . .
nlillqw(n2212+n2222+n2232+ ...... +5—n) is equal to :

[Jan. 12, 2019 (I)]
Options:

A7

B. tan '(3)

C.

Nla

D. tan '(2)
Answer: D

Solution:
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Solution:

2n n
LetL= |im >
- 2 2
noowr=1n"+71

_2 dx
_j .
0] +x

['-'£—>X, l—>dx
n r
S )
= [tan "x],

—tan 12

Question203

Letf and g be continuous functions on [0, a | such that f (x) =f(a—x)
and g(x) +g(a—x) =4, then if (x)g(x)d x is equal to:
[Jan. 12, 2019 (I)]

Options:

A. 4if(x)dx
BZﬂmdx
szgmx

D. -3 g f(x)d x
Answer: C
Solution:

Solution:
f(x)=f(a—x)
gx)+gla—x)=4
Let, the integral,
I = 2flf(x)g(x)d X

0

=Tf(a—x).g(a—x)dx
0

b b
['-‘ff(x)dx=ff(a+b—x)dx]
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o1 = Zf(x)[4— o(x)]d x

ol = Z4f(x)dx—Zf(x) Lg()d x
ol = Z4f(x)dx—l

=01 = Z4f(x)dx

ST =2 f(x)dx
0

Question204

. 2x X
The integral | { (%) - (E) } log xd x is equal to :
[Jan. 12, 2019 (1D)]

Options:

1 _ -1
A’E e >
1
2e2

+

B. -

N —
a | —

N W
|
o |—
|
e,
(@) P—
[\S]

|

D.

\SY QOS]
|
(@)
|

[\

o

[\

Answer: D

Solution:

Solution:

CTHE) (5)omax

Let (§)X=t

:>x1n(§) =Int
e

=x(Inx—1)=Int
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On differentiating both sides w.r. tx we get

Inx. dx—dTt

Whenx=ethent=1andwhenlethentzl.

[
(tz—%) .%=i (t—tlz)dt

Question205

The value of the integral ] _si’x g

‘2[ ]+_

X

(where [x] denotes the greatest integer less than or equal to x) is:

[Jan. 11, 2019 (I)]
Options:

A.0

B. sin4

C. 4

D.4—sin4

Answer: A

Solution:

Solution:

-2
Letf(x) = —2 X

x+1

T 2
sinz(—x)

So, f(~x)=—
Ei

] =-1-[x]
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.2 .
Sin X Sin X

>f(-x) = = = —f(x)

=[x+ I gx
1 [n]+2 2 [n]
=1 (x) is odd function
2
Hence, | f(x)dx=0
-2

Question206

/4
dx

The integral | ;

n/6 sin 2 x(tan X + cot"x)

[Jan. 11, 2019 (ID)]

Options:

A. tan! ( L )

1({n __ -1 1

Answer: B

Solution:

Solution:
n/4
dx
1= . 5 5
n/6 sin 2 X(tan"x + cot x)
n/4

5 2
tan"x .sec’x

/6 2%((‘[%5)()2 +1)
COS X

4 2
_1™*tan"x . sec’x
= = o2 2dx

27/6 (tansx)2 +1
Let tan*x = t
Stan*x . sec’xd x = d t
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When;;—»%thent—»l

and x — X then t — (i)s
6 V3
17 1 dt

10 (L)S tt+1

~] =

Question207

Letl = tf(x4 — 2x2)d X. If I is minimum then the ordered pair (a, b) is:
[Jan 10, 2019 (I)]

Options:
A.(0,\2)

B. (—\2,0)
C.(V2,—\2)
D. (—V2,\2)

Answer: D
Solution:

Solution:
by 2
I =[x —2x)dx

_dI _
dx
=>X:0,:|:\/5

x5 2x3 b
AlSO,I—I:g—T:Ia
Fora=0,b=12
_-8\2
15
Fora=-V2,b=0

x'—2x?= 0( for minimum )

I
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-8\
1

Fora=2,b=—2
|l

15 -
Fora=-V2,b=12
[ _Tlev2

15

~I is minimum when (a, b) = (-2, \2)

Question208

IfIf(t)d t =x* + [ ()d t, then £'(1/2) is:
[Jan. 10, 2019 (IT)]

Options:

24
A. 3%

18
B. %

4
C.g

6
D.g

Answer: A
Solution:

Solution:

X 1
[ftydt=x>+]Ef)dt
0 X

=f(x) = 2x — x*f(x)

=f(x) = 2
1+x

2(1—x%)
(1+x%)*

2

=>1'(x) =
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Then,

[\
—_—
—
|
N
S~

! = —3><E:ﬁ
fd72= 1\2 2 25 25
1+=
(1+3)
Question209
n/2 dx

The value of | where [t] denotes the greatest integer less

—n/2 [X] + [sinx] + 42
than or equal to t, is:
[Jan. 10, 2019 (II)]

Options:

A. L(Tn+5)
B. 5(7n~5)
C. 2%(4% ~3)
D. 2 (4n-3)

Answer: C

Solution:

Solution:
I - n.f2 dX
—n/2 [X] +[sinx] +4

-1

0 1
_ dx + ] dx +] dx
—n—2-1+4 5 -1-1+4 (0+0+4
2

(g o045

dx
1+0+4

+
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Question210

The value ofz |cos x|3d X is:
[Jan 9, 2019 (D)]

Options:
A.0

4
B. 3

2
C. 3

_4
D. 3
Answer: B

Solution:

Solution:
I = f |cos x|3d X

n/2
f cos xd x

= N— -bll\) )

/2

| (3cosx+cos3x)dx [+cos30= 4¢0s°0 — 3 cos 0]
0

3

sm3x =/
sinx + ]

|3
33

(98]
|
\_/
I
W

Question211

Let f be a differentiable function from R to R such that |f (x)
—f(y)|<2|x—y[?, for all x, y, ER. If £ (0) = 1 then ifz(x)d X is equal

to:
[Jan. 09, 2019 (I1)]
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Options:
Al

B.2

1
C.3

D.0

Answer: A

Solution:

Solution:
“f:R—R

3/2
and [f(x)—f(y)|<2.x—y]|

| (O I0

f(x) FO) < i 25y

X—Yy

= lim
X—=y

=>f'(x)| = 0

~f(x) is a constant function.

Given f(0)=1=f(x)=1

Hence, the integral

1 1
[F2x)dx=]1dx=[x],' = 1
0 0

Question212

tan 0 —1—-1 Qe
If J s d 0=1 5 (k > 0) then the value of kis:

[Jan. 09, 2019 (I1)]
Options:

A4
1
B. >

C.1
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D.2

Answer: D
Solution:

Solution:

n/3
Let, 1= | —t2n0 49
0 2k sec 0
n/3

sin 0
do
\/2k 0 \/cos 0
Let cos 0 = t*
~sinfd 0=—-2td t
Hence, integral becomes,
1
1 '2-2tdt

[ = — _<at

—

Question213

3
If [xe g x = € £ (x) + C, where C is a constant of integration,

then f (x) is equal to:
[Jan. 10, 2019 (ID)]

Options:
A -2x0—1
B.—4x’—1
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C.-2x>+1
D.4x>+1

Answer: B
Solution:

Solution:
3
I =]x’e *dx
Put —4x° =9
=>-12x*dx=d 0
do
12
1,0 1 0 0
[=]— =10+
f489ed6 48[ee e']+C
1

I = 4—8e‘4"3(—4x3 ~1)+C

Then, by comparison
f(x)=—4x"—1

2
=2>xdx=-

Question214

A value of a such thatmi1 (Xm)(‘i’iw 5= loge( %) is:
[April 12, 2019 (ID)]

Options:

A.-2

B.

N —

1
C.—

D.2

Answer: A

Solution:
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atl dX
o« X+ta)(x+at+l)

x+a x+tot+l

:log( (x + 0) ) atl “1o (2a+1 2a+1)
x+oa+1)/la 20+2° 20

ot
= | [ L _ I ]dx[Using partial fraction]

=log = 2 ( Given)

(2u+1) N
a(at+1) 2
sa’+ta-2=0=a

So, 8o’ +80+2 =90’ +9a

=1,-2

Question215

The integral | 2’23 —!d x is equal to :

(Here C is a constant of integration)
[April 12, 2019 ()]

Options:
1 341
A. Elogeb‘x—2| +C

x>+ 1)
x|

1
B. zloge +C

341

+C

C. log, =

3
D. loge|X—j;1| +C
X

Answer: C

Solution:

Solution:

3
Given integral, 1 e ~ Ddx j(zx X )1dX

X +X x+x

-1

Putx’+x '=u= (2x—x Hdx=du
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=3 ZId—uu=log|u|+c =log|x*+x ' |+c

= log X3;1 +c

Question216

Let o € (0, w/2) be fixed. If the integral] 22X @n¢q y

tanx —tana

= A(x)cos2 o+ B(x)sin2 a + C, where C is a constant of integration,

then the functions A(x) and B(x) are respectively:
[April 12, 2019 (I1)]

Options:

A.x+aand log,_ | sin(x + a)|
B. x —a and log, | sin(x — a)|
C.x—aand log, | cos(x — a)|
D. x+a and log_ | sin(x — a)|

Answer: B

Solution:

Solution:

Given integral

tanx+tana ;  _ (sin(x+a)

——————dx =)= dx

tanx —tana sin(x — o)

Letx—a=t=>dx=dt

ZIMdt =[[cos2a+sin2a.cott]dt
sint

=cos2acdott+sin2a .log|sint|+c

=(x—0a).cos2a+sin2a .log|sin(x—a)|+c

Question217
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Iff—dx =
(x —2x+10)

integration, then :
[April 10, 2019 ()]

A(tan_l(";1

Options:

A A= and f(x)=3(x—1)
B. A——andf(x) 3(x—1)
C. A——andf(x) Ox—1)

D. A= and f(x) = 9(x— 1)’

Answer: A
Solution:
Solution:
LetI:I 2 dx 2=I d); 2
(x"—2x+10) (x—1)"+9)
Let (x— 1)* = 9tan®0 .....(i)
_x—1
After differentiating equatlon .(i), we get

2(x—1dx = 18 tanO'sec’0d O
[ 18tan O sec’ 0 d 0
2 x3tan 0 x 81sec’d

1 2 11
= = —x=[(1+
I [cos“0d 6 7 x =[(1+cos20)d0

~] =

1:L{9+Sin26}+
54 2
-1
2(*5)
IZ% ‘[anl(X )+%>< 3 3
1+(_X_ )
3
1 -1({x—1 3(x—1)
I——[tan ( )+ ]+c
54 3 X" —2x+10
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f(x)
X —2x+10

Compare it with A[tan_l ( X; 1 ) + +c,

we get: A = % and f(x)=3(x—1)

Question218

If f (x) is a non-zero polynomial of degree four, having local extreme
points at x =—1, 0, 1; then the set S = {x € R : f(x) = {(0)} contains
exactly:

[April 09, 2019 ()]

Options:

A. four irrational numbers.

B. four rational numbers.

C. two 1rrational and two rational numbers.
D. two irrational and one rational number

Answer: D

Solution:

Solution:
Since, function f(x) have local extreem points at x=-1, 0, 1. Then
fX)=Kx+1)x(x—1)

=>f(x)=K ( - ) + C (using integration)

“f(x)=f(0) > K (X;—ﬁ) =0

2
X2 X2 =
=5(3—1)=0:x=0,0,ﬁ,—h

~S=10,-V2,V2}
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Question219

The integral [sec? ?xcosec” *xd x is equal to:

(Here C is a constant of integration)
[April 09, 2019 ()]

Options:
A.—3tan x+C

B. —%tan_4/3x +C

C.—3cot "*x+C

D. 3tan ' ’x+C
Answer: A
Solution:
Solution:

2 4

1= Isech . cosecgdx
2
[ = I sec xd x
4
tan3x
Puttanx =2z
=sec’xdx =dz

4 i -1

=1 =]z 3.dz=i+C:>I =—3(tanx)?+C

)

Question220

If [ €% *(sec x tan x f (x) + (sec x tan x + sec’x))d x = €*“*f(x) + C, then a

possible choice of f (x) is:
[April 09, 2019(11)]
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Options:

A. secx+tanx+%

B. secx—tanx—%

C. secx+xtanx—%

D. Xsecx+tanx+%

Answer: A

Solution:

Solution:

Given,

[e**(secx tanx f(x) +(secx tanx +sec’x) ) d x = *f(x)+C, ........ (i)
[ eE¥((g()F (x) + F'(x))dx =8 x f(x)+C

Our comparing above equation by equation (i),

f(x) =] ((sec x tanx) + seczx)d X

~f(x)=secx+tanx+C

Question221

sin X
2

d x is equal to :
sin =

J

2
(where c is a constant of integration.)
[April 08, 2019 (I)]
Options:
A.x+2sinx+2sin2x+c¢
B.2x+sinx+2sin2x+c¢
C.x+2sinx+sin2x+c¢

D.2x+sinx+sin2x+¢
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Answer: C

Solution:
Solution:
. 5x X . 5x
s1n7 2cos=.sin=—
[ dx =] dx
sin > 2cosX . sin>
2 2 2

:Isin3x‘+sin2xdx

sin x
=13 — 4sin’x + 2 cos x)d x
[+sin2x =2sinxcosx and sin3x=3sinx—4sin3x]
=](3-2(1 —cos2x)+2cosx)d x
=J(1+2cosx+2cos2x)dx
=x+2sinx+sin2x+c¢

Question222

1

If | d—X2 =xf(x)(1+ x6)3 + C, where C is a constant of integration,
x3(1 + x6)§

then the function f (x) is equal to :

[April 08,2019 (1I)]

Options:

3
A3
X

|

B. -

N
>
w

|

C.—

N
P
)

| -

D. -

W

2x

Answer: D

Solution:
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Solution:
dx

Let, | 5=l dx 5

C1+xH3  X(1+x %3

Putl+x ®=¢ :>—6‘7dx=3t2dt=>d—;‘= (—%)tzdt
X
1\dt 1
Now, I = (——)—z——t+C
"= 2 2
1 1
L340 =1 +x%3
2(1+x )2 +C 2T+C
1

=—Lxa+x93+c

2x
Hence, f(x) = —%
2x
Question223

2 2
If[x°¢e “dx = g(x)e = +c¢, where c is a constant of integration, then
g(—1) is equal to :
[April 10,2019 (ID)]

Options:
A. -1
B. 1

5
C. 5

~1
D.—3

Answer: C

Solution:
Solution:

Let, 1=x%. ¢ Xdx
Put—x’=t= -2xdx=dt

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



2t
t".edt _ -1 ¢t.2

1= = tT—2t+2
J (—2) 5 ¢l Je

£g(0) = SHx 28 +2) S 1) = 2

Question224

Letf : R — R be a continuously differentiable function such that
f(2)=6andf'(2)= ...
If f(,f) 48d t= (x —2)g(x), then ;;, g(x) is equal to:

[April 12, 2019 (D)]

X—2

Options:
A. 18
B. 24
C. 12
D. 36

Answer: A

Solution:

Solution:

] fjAX) 3
Given, | 4tdt=(x—2)g(x)
6
Differentiating both sides,

A ) F1(x) = )(x—2) +g(x)
Putting x = 4601 _ i =
gx =2, 70— =g(2) = lim g(v) = 18

X—2

Question225
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X

If (° Cotxcfzzsecxd X =m(m+n), then m. n is equal to :
0

[April 12, 2019 (I)]

Options:
1

A. 5

B. 1

1
C.3
D. -1

Answer: D

Solution:

Solution:

X
5 cotx
2222 dx

o cotx+cosecx

o l+cosx 1 +cosx
25 L5
_ _T 2X
= [x], —522 2de —E—igzsec zdx
cos'=

2 2 2
m=,n=-2, Hence, mn=-1
Question226

The value of 2{ [sin 2 x(1 + cos 3 x)]d x, where [t] denotes the greatest

integer function, is:
[April 10, 2019 (I)]

Options:
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Am
B.—=n
C.—2n
D.2n
Answer: B

Solution:

Solution:
2
[ =] [sin2x(1+cos3x)]dX ....... (1)
0
£ =] fa—x)dx
0 0

2

~I = | [-sin2x(1 +cos3x)]dX ........ (2)
0

From (1) +(2), we get;
2n

20 = | (-Ddx =20 =—(x)," =1 =—n
0

Question227

2/3

. n/3 4/3 R
The integral { sec’xcosec’ X d x is equal to:

[April 10, 2019(11)]
Options:

A.370-3%7
B.3%?-3!"3
C.3770-3%¢

D 3%/3_31/3
Answer: C
Solution:
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2 4

n/3 - -
Let,I = [ sec3x.cosec3xdx = | > y
n/6 n/6 = -
cos3x . sin3x

2
_ 3 ldx _“f3 sec xd x
n/6 5 ﬂ n/6 ﬂ
cos x . tan3x tan3x

Lettanx=u

n/3 1.dx

Question228

/2 -3
The value of (I) X __qxis:

sin X + cos X

[April 9, 2019 ()]

Options:

n—2
A. 2

—1

a

B.

N

a
a
o

N

a
|
—_

D.

2

Answer: B

Solution:
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n/2 -3

Let1 = [ 30X _dqx ....(1)
0 SInX+cosx

Use the property ] f(x)dx = ]lf(a —x)d x
0 0

2T _cosxdx o)

o sinx+cosx

Adding equation (1) and (2), we get
n/2
_ 1
=2] = (f) (1 3 sm(2x))dx

n/2

=] Zl[X'i‘ cost]
2 0
-

1
4

=] =

Question229

The value of the integral ixcot_l(l — x>+ x4)d X is:

[April 09, 2019 (II)]
Options:

T 1
A. 3 Eloge2

—log 2

-bl:]

C.5—log2

I\)IF]

Fl

1
Z log 2
Answer: D

Solution:

Solution:

1 1
| xcot (1 —x*+x%dx =xtan’ (
0 0

:1 -1 xz—(xz—l)
Jxian (1+><2(xz—1))dX

0

1} 19 -1
=2 [1tan 'dt-= | 1tan 'kdk
20 2

1+X4—X2)
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Put x* =t = 2xdx =d tin the first integral and
x*—1=k = 2xdx = dk in the second integral.

1 1
1 Iltan*‘tdt—%htan*kdk
0

1 0
“1,, 1 t 1 —1,, 1 k
ttan 't —I—dt)—— ktan k| — | dk)
o 01+t 2 o S+ K

_ (%ln(l+t2)|01) —%(—%— (%ln(l+k2)|1o) )

=

>®] —— — ©°
13

Question230

Iff : R — Ris a differentiable function and f (2) = 6, then |;, ff)%

I[Z.pril 09, 2019 (IT)]
Options:

A. 241'(2)

B. 2f'(2)

C.0

D. 12£'(2)

Answer: D

Solution:

Solution:
Using L' Hospital rule and Leibnitz theorem, we get

f(JX)
2td t
: L 2f(Rf'(x) -0
lim (x—2) lim————"—
X—2 X—2
Putting x = 2, 2f (2)f'(2) = 12£'(2) [+£(2) = 6]

Question231
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If f (x) = 22X apd g(x) = log x, (x > 0) then the value of the integral

2 +XcosX

13

gf(x))dxis:

[April 8, 2019 ()]

Ay —

Options:
A.log 2
B. log 3
C. log.e
D. log,1
Answer: D
Solution:

Solution:

8(f (x)) = log (228X} x> g
2+ X cosx

n/4 _
Letl = | 10g(2 XCOSX)dx ........ Q)
/4 2+Xxcosx

b b
Use the property | f(x)dx =] f(a+b—x)dx

a a

Then, equation (i) becomes,

n/4

2+xcosx

1= 71 ( ) d

_nJ./4 8 2 —XCOSX X
Adding (i) and (ii)
o = “f“ log(2—xcosx . 2+xcosx) d x

/4 2+Xxcosx 2—Xcosx

/2

21 = [ log(1)d x=0
-n/2

=] =0=logl

Question232
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Let f(x) = )(I;g(t)d t, where g is a non-zero even function.

Iff (x + 5) = g(x), then [ f (t)d t equals :
[April 08, 2019(11)]

Options:

A. T gtydt

x+5

B. XIS g(tydt
cxzxfgayh

5
D.5 | 5 g(t)dt
Answer: A
Solution:

Solution:
f(x) = Ig(g)d 6 (i)

»g is a non-zero even function.

~g(—x) = g(xX)....... (i)

From (i) f'(x) = g(x)
Let, T = | f(t)dt,
0

x+5

Putt=A—-5=1= [ fA—5dxr
5

f(x+5) = g(x)
S(—x+5) = g(—x) = g(X) .......(iV)

x+5

=] f(a—5dxr
5
£(0) =0, g(x) is even =f(x) is odd

x+5

A= [ —f(5-1dr
5

X+5 5
=>I= | gWwdr= | gt)dt( from
5 x+5
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Question233

1/3 1/3 1/3
lim ( o 141/)3 + @ ;42/)3 LTI (2;)/3 ) is equal to :
[April 10, 2019 ()]
Options:
3.\4/3 3
A. 1(2) T
4 ,~\4/3
B. 5(2)
3.0\4/3 4
C. 5(2) 3
4,\3/4
D. 3(2)
Answer: A
Solution:
Solution:
1/3 1/3 1/3
i (LD 020
1
n 3
:nlijnoorgl (n+r)l
n. 1’13
| 1
:I(1+X)3dX I:E — x and l_> i
0 n n X
3 31 3 3 3
= [Z(1+X)3]o ZZ(2)3 -3
Question234
The integral
sin’xcos’x dx

5 3.2 . 3 2 5.2
(sin”x + cos xsin X + sin”Xcos X + cos x)
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is equal to:
[2018]

Options:

A——L 4+
3(1 +tan3x)

B.—1 _+C

' 1+ cot3x

c.—L _+C

. 1+ c0t3x

D. ;3 +C
3(1 +tan"x)

Answer: A
Solution:

Solution:
Let |

.22
sin“Xcos X dx
5 3. .2 .3 2 5.2
(sin"x + cos xsin"X + sin”"Xcos X + c0s X)
.22
_ sin“Xcos X d
= X

[(sinzx + coszx)(sin3x + cos3x)]2
sin’xcos’x tan’x . sec’x
= . 3 5 5dx = J — 24
(sin”x + cos’x) (1 +tan’x)
Now, put (1 + tan’x) =t

=3tan’xsec’xdx = d t
dt 1 -1
a=tpdto_loco 71 L¢
374 3t 3(1 +tan’x)

Question235

1 +tan X + tan>x VA VA

( C is a constant of integration), then the ordered pair (K, A) is equal

to
[Online April 16, 2018]

Iff —nx  dx =x—£tan_1(—Ktanx+1) +C,
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Options:
A. (2,3)
B. (2,1)
C. (-2,1)
D. (-2,3)
Answer: A

Solution:

Solution:

Letr = — 40X 4
1 +tanx +tan“x

2 2
+1+ +
I:I‘[anx 1 tanzde_I (1 ‘[anx)2
tanx + 1 +tan"x 1 +tanx +tan"x

2
] —x— [__Sec xd x

1 +tan X + tan°x
Puttanx =t = sec’x.dx =dt
Al = _J' dt
o X

i+ ler-1
3%

:X_J' dt

Rt}

t+1
=1 =X—\%tan_1 (T; ) +C
2
itan_l(Ztan
V3
~A=3and K =2

=] =x—

x+1
+C
)

Question236

If f (g;‘) =2x+1, (x € R= {1, -2}), then intf (x) d x is equal to

(where C is a constant of integration)
[Online April 15, 2018]
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Options:

A. 2log, [ 1—x[—3x+¢
B.—12log | I —x|—3x+c
C.—12log, | I —x|+3x+¢

D. 2log, [ 1—x[+3x+¢

Answer: B
Solution:
Solution:
Suppose, X% =y sx—4=y(x+2)
x+2
Sx(1-y)=2y+4 =x = 21Y+4
-y

So, f(y)=2(215/+4)+1

— —X
_3x+3)_3x—-1+4) 34 12
1—-x 1—-x 1—-x

~Jf(x)dx=—12log, | 1 —x| —3x+c

Question237

H%dx = A{7-6x— x> +Bsin_1("13) +C

(where C is a constant of integration), then the ordered pair (A, B) is
equal to

[Online April 15, 2018]
Options:
A. (-2,-1)

B. (2,-1)
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C.(-2,1)
D. (2,1)
Answer: A

Solution:

Solution:

2T —6x—x> =16 (x +3)°

and L (7-6x—x3) =—2x—6
dx

SO, _|.2X—+—5dX Z_[%dx
\/7—6)(—x2 \j7—6x—xz
—I%dx
V16— (x+3)
— 27— 6x—x —sin‘l(%) +C

Therefore, A=-2, & B=-1

Question238

T

2 .
The value of | *“=d x is
nl+2

2

[2018]
Options:
T
A. 2
B. 4n
T
C. i
T
D. 3

Answer: C
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Solution:

Solution:
n/2 -2

Let, 1= | 2 Xdqx ......(0)
/2 1+2%

b b
Using .,/ f(x)dx=]f(a+b—x)d x, we get :

/2 2
1= 32X 4x . (ii)
-n/21+2°%
Adding (i) and (ii), we get;
n/2 .2 x/2 .2
2l = [ sinxdx=2I =2. | sin"xdx
-n/2 0

=52 =2xEop ="
4 4

Question239

If f (x) = t(sin x — sin t)d t then
[Online April 16, 2018]

Options:

A. f"'(x)+1'(x) = cosx —2xsinx
B. f"'(x) +{"(x) — f'(x) = cos x

C. f""(x)—f"(x) = cosx —2x sinx
D. f"'(x) +f"(x) =sinx

Answer: A

Solution:

Solution:

f(x)=]t(sinx—sint).dt
0

X X
=sinxft.dt—ftsintcdotdt
0 0
2

x
2

sinx + [tcos t];* +sinx
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2
X . .
=>f(x)= 7smx+xcosx—smx

2
f'(x) = %cosx+2cosx

2
X . .
f"(x)=xcosx—? sinX — 2 sinx

2
. X
f"'(x) = cosx —2xsinx — > COSX —2Cos X

~f"'(x)+f'(x) = cosx —2x sinx

Question240

3n

X

1 +sinxd XIS

4
The value of integral |

4
[Online April 15, 2018]

Options:

A. g(6+ 1)

B.n(\2 - 1)
C.2n(V2 - 1)
D. m\2
Answer: A
Solution:

Solution:
3n

4 X
Letl =
et 7{ 1 +sinx

4

also letK = —=
1 +sinx

Multiplying numerator and denominator by (1 —sinx), we get;

K = x(1 —sinx) _ x(1 —sinx)

1—(sinx)*>  (cosx)’
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. 2
=x(1 —sinx)sec™x
2 . 2 2
=Xsec’Xx —Xsinxsec X =Xxsec X —XtanxsecXx

3n 3
4 4
Now, I = | xsec’xd X — [ xsecxtanxd x
T T
4 4
3 3n
= xtanx—fg—itanxd X]E4 —[xsecx—fg—);secxdx E4
4 4
3n
=[xtanx—ln|secx|]n4
4
3n

—[xsecx—In | secx+tanx|] 4 +¢

=1 = {[3—ntan3—n ‘ [3—n ec— In sec—+tan—H} { —tan—

i n[g

T s
-1z - 4+ =
[4sec4 ln‘sec4 tan4H}
:g(‘\z—i—l)

Question241

3
e " dx; then

[ ——

|- | ——
IfI, =le Xcoszxdx;12=fe Xcoszxdxandl3=
0 0

[Online April 15, 2018]
Options:

AT, >1,>1,
B.I,>1,>1,
C.l1,>1,>1,
D.1,>1,>1,

Answer: D

Solution:

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



|
Givenl = J e *cos’xd x;
0

2
2
I,=]e ™ cos'xdx

Il
— O t——

I
I3=fe dx;
0

Forx € (0, 1)
=>X > X2 or—x< —X2

and x> > x> or x> < —x°
—X

2 —X
~e <e

3 B 2
ande *<e *
2 3

X < e_X

=e ' <e
—X3 —X2 —X

=>e¢ >e >e

=>I3>IZ>I1

Question242

2
j

sin4x(1 +log(2+smx) )dx is

The value of the integral e

3
[Online April 15, 2018]
Options:

A ln

16

B.0

C.=m

[0, J A9}

D.

NG OS]

Answer: C

Solution:
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[
I
—N13

sin4x(1+log(2+smx) )dx ........ (1)

T 2 —sinx
2
T
2 24
>I1=] sin4(—x)(1+log( smx)) .dx
T 2 —sinx
2
b b
=[ -.-If(x).dx=ff(a+b—x).dx]
a a
T
2 9 s
= | (sin*x)( 1+1o SINX ) ) dx
g
T 2 +sinx
2
n
2 4 2 +sinx
= | sinx(l—log(z_ - )) LdX . (2)
P sin X
2

After adding equation (1) and (2) we get,
T

2
20 =2 | sin*x . dx
_n
2
T
2 .,
21=4jsmx.dx
0
T 2x§xlxn
I=2?sin4x dx=#=3—7t
) 2x2 8

0
[By Gamma function]

Question243

Iff(gjz;j) =x+2,x#~%, and/f(x)d x = Alog | 1 - x | +Bx + C, then

the ordered pair(A, B) is equal to:
(where C is a constant of integration)
[Online April 9, 2017]

Options:
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>

I
W | oo
o
W
N —

w|co
-

Wi

S ~—

e
W | oo
I
W
N —

8§ _2
D‘(?’ 3)

Answer: B

Solution:

Solution:

3x—4 4

=x+ —=

f(3x+4) X*+2,x7# 3
3x—4

Consider
3x+

=3x—4=3tx +4t
4t+4
= +2
3—-3t
10—-2t
=>f(t)=
® 3 3t
-10
-3
2x—10
~Jf(xX)dx = d
f (x)d x I3x—3 X
=I 2x dx—loj dx3
X— ZI dx EI dx
3 x—l -1 3 'x—-1

=2 ln(x—1)+C

3

8 2

Here, A=—2,B=Z%
3 3

=t

>t (x) = 2

“aB)= (-3,

W1
N —

Question244
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The integral [ V1 + 2 cot x(cosec x + cot x)d x ( 0<x< ’—2‘) is equal to:

(where C is a constant of integration)
[Online April 8, 2017]

Options:

A. 2log|sin2|+C

B. 4log|sin2|+C

C. 2log|cos Z|+C

D. 4log|cos 2|+C

Answer: A

Solution:

Solution:
Let, I —Nl+2cotxcosecx+2c0tzx dx

.dx

f \/ sin X+2cosx+2cos X
sin’x

o1 =] \/ 1+2cosx+cos” X dx
sinx

o] = f l+cosx‘ dx

sin x
=1 =[|cosecx +cotx | .dx

=1 =log | cosecx —cotx| +log | sinx | +C
=I =log|1—cosx|+C

=1 =10g‘2sin2§‘+C
=1 —log‘sm —‘+10g2+C

=] = 210g‘sin§‘+cl
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Question245

3n

dx
1+cosx

4
The integral | is equal to :

4
[2017]

Options:
A. -1
B.-2

C.2

D. 4
Answer: C

Solution:

Solution:

Using Tf(X)dX:Tf(a‘f'b—X)dX
Addinga (i) and (ii;

3n 3
4 ) 4
20 = | > dx;I = ) cosec’xd x
T sin“x TT
4 4
_ 3n/4 _ 3n ] _
[ =—(cotx), , ——[cotz—cotz =2
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Question246

LetI =[tan"xdx,(n>1).1,+I, =atan’x +bx’ +C

where C is constant of integration, then the ordered pair (a, b) is equal
to :
[2017]

Options:

A. (—%,0)

1 _
D. (g, 1)
Answer: C

Solution:

Solution:

I_=[tan"xdx,n>1

Letl =1,+1,

= f(tan4x + tanéx)d x =] tan*xsec’xd x
Lettanx =t

=>sec’xdx = dt

5
.-.I=It4dt=%+C

tan’x + C= On comparing, we have

| —

b=0

| —

a=

Question247
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7 X — k 3 o
If{ _dx _=_—thenKkis equal to:

1 3 k
(x> —2x +4)2

[Online April 9, 2017]
Options:

Al

B.2

C.3

D. 4

Answer: A

Solution:

Solution:
2
Letl =] df 3/2
1((x—1la)"+3)
Let; x—1=+3tan0
=>dx=\/§secz.d6
[ - f 6 V3sec’0d 0
N 2 233/2
0 ((V3tan @) +(¥3)")

2 /6
s¢ 946 =1"T cos0d 6
sec’0 30

U

6

a
. O =

~—
77}
—
=
D
| S—
(=)

a

~N

[e)}
Il

| —
X

| —
Il

| —

~ A= W[— W|—
b
+|=
)]

U
I

Question248

&~13

The integral | —8<%2X _dx equals:

n (tanx +cotx)
12

[Online April 8, 2017]
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Options:

15
A. ?8

15
B. 7

13
C.3

15
D. ﬁ

Answer: A
Solution:

Solution:

Ccos2x

1 3
(sin2x)

[ sindx.(1-cos4x)dx

cos2x Xsin2x. sin2(2x)d X

Sla —s1a
Sla —es1a

&3

Bl
3

12

|

:l[_cos4x+0058x]
4 4 16 lx/12

NP

sin 8 x

M| —
Sla —s1a

sin4d x —

a —+&I3

n/4

Question249

If

. 1+2%+.... +n* —_ 1
m ) Mma+2)+......(na+n)] 60

for some positive real number a, then a is equal to :
[Online April 9, 2017]
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Options:
A.7

B. 8
c. b
D. 7

Answer: A
Solution:

Solution:

B A
n1_r>noo a-1[_ 2, n(n+1) 60
(n+1) [na+T]

lim L ¥ (1)

. n—»oonrzl n _ 1
= - =
(1+l)a [a+l(1+l)] 60
n 2 n
1
fxadx 1
0 1 _ a+l 1

=(a+1)2a+1)=120
=2a°+3a—-119=0
=2a°+17a—14a—119=0
=(@-7)2a+17)=0

17

Sa=7,—-L
a 2
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Question250

dx — A_|_ B+ .
If] = (tanx) + C(tanx) +k, where Kk is a constant of

integration, then A + B + C equals:
[Online April 9, 2016]

Options:

16
A. =

B. %
C. L
D. 2

Answer: A
Solution:

Solution:
| dx | dx

3 — 4
c0s x4 sin X cos X 2cos xVtan x

=1+t

Let tanx = t* = sec
sec’xd x = 2td t
- sec’xd x - sec’x(sec’xd x)
2Vtan x 2Vtan x
_d +t2td t
2t

=tanx + %tanS/zx +k [t=tanx]

a=Lp=3c=1

5
=[(1+thdt =t+t§+k

2 2 5
_ 16
A+B+C= ?
Question251
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dx
U+V6Vx—f
(where C is a constant of integration)
[Online April 10, 2016]

The integralf is equal to:

Options:

_ 1++x
A. 2 \/ 1_\/;+C

a1
B. \/1+\/§+C

C.—2 \] =X, ¢
1+Vx

1++x

Answer: C
Solution:

Solution:
=] dx
(1+Vx). VxV1 —x

- 1
Put 1+Vx =t= —=dx=dt
x 2%{X

Again put t= LN dt=_—21dz
z 2

=—2\/22—1+c=—2\/%—1+c

) P\ =—2\/ 1_\/§+c
t 1+\/X
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Question252

The integral J %d X is equal to:
[2016]

Options:

5
X
————+C
2(x5+x3+1)2

10

2+ X+ 1Y

+C

C.——+C

T+
10

X
——+C
20+ + 1)

Answer: D

Solution:

Solution:
2x'2+5x°
it 1)
Dividing by x'° in numerator and denominator

dx

This gives,
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1 XIO
- 2+C: 5,3 2+C
2(1+L+i) 2 +x+1)
2 5

Question2353

For x € R, x # 0, if y(x) is a differentiable function such that
xIy(t)d t= (x+1) [ ty(t)d t, then y(x) equals:

(where C is a constant)
[Online April 10, 2016]

Options:

1
A. Cx’eX

1
X

1
DC X

Answer: D

Solution:

x| y®dt=x ] ty()dt+] ty(®)d t

1 1 1
Differentiate w cdotr to x.
{y(t)d t+x[y(x) —y(1)]
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- ’{‘ty(t)d t+ x[xy(x) — y(1)] +xy() — y(1)

’fy(t)d t= ’fty(t)d t+ 3y (%)~ y(1)

Diff. again w.r. to x

(%)~ y(a) = xy(x) — y(a) + 2xy(x) +X’y'(x)
(1-3x)y(x) =x’y'(x)

yl(x) _1-3x
y(x) x2
&: 1-3x :>lny=—l—3lnx
ydx x2 X
In(yx’) =—=
3 _ —-1/x
yX' =—¢
1
—1x -
_¢ _ce X
Y=IF oY S
Question254

10 2
The value of the integral | — X194
4 [x"—28x+196] +[x7]

greatest integer less than or equal to x, is :
[Online April 10, 2016]

, where [x]denotes the

Options:

1
A.g

B.6
C.7
D.3

Answer: D

Solution:
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1= [x)dx
2 2
4 [x”—28x+196] +[x°]

b b
Use [f(a+b—x)dx=]f(x)dx

P N (S £ B TS
4 X+ [(x—14)7]

(a) +(b)

= (e 197+ [x7

a4 [X°]+[(x— 14)]

21 =lf0dx=>21 =61 =3
4

Question255

If2 itan_lxd X = icot_l(l —x+x%)d x, then itan_l(l —x+x)d x is equal

to:
[Online April 9, 2016]

Options:
A. g +log2
B. log?2

C.>—log4

T
"2
D. log4

Answer: B
Solution:

Solution:

1
2[tan 'xdx =] (Z-tan"'(1 —x+x2))dx
0

2

1
2 [tan 'xdx =
0

1
Let, I, =/tan 'xdx
0
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1
= [(tan”"x)x],' =] L Sxd x
01+x

1
~Lioe2
7 '%8

]
X dx=I
4 01+x 4

By equation (a)

T 2 T 1
2 4 2 0g 0g

Question256
1

lim ((n+ D+2).... '3n) " is equal to:
n— o n
[2016]
Options:

9
A. 2
B.3log3-2

18
C. ¥

27
D. p
Answer: D
Solution:
Solution:

1

y= lim ((n+1)(nnJ;n2).....3n)n
1ny=n1ijnmlln(l+%)(1+§) (1+2?n)
lnY:liml[ln(l+%)+ln(l+%)+ ,,,,,,,, +1n(1+2?n)]

n— o

1 2n r 2
= lim - X ln(1+—) =JIn(1+x)d x
n—>oonr:1 n 0

Letl+x=t=>dx=dt
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whenx=0,t=1

x=2,t=3
lnyZTIntd t= [‘[lnt—t]l3 :ln(3362)=ln(2—3)
1 €
:y:i_z
Question257
T2
If f log(t\/Jrl | 12+t )d t = %(g(t))2 + C, where C is a constant, then g(b) is
+t
equal to :

[Online April 11, 2015]

Options:

1
A. N log(2 +5)

B. % log(2 +5)

C.2log(2+ V5)

D. log(2 +5)
Answer: D

Solution:

Solution:
log(t+1+¢)
V146
putu=log(t+ {1+¢)
1 t+\/1+t2] _ 1

\

:t+\]1+t2. V148

Let] =] dt

du dt

2
1+t
o1 =Iudu=u—2+c

2

Since, I = %[g(t)]2 +c
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~g(t)= 10g(t+ \j 1 +t2)
Putt=2 3
g(b) =log(2 +5)

Question258

The integral fz(f—x equals:

+ 1)3/4
[2015]
Options:

1
A -+ D) +e

D.(x*+1)*+c
Answer: B

Solution:

Solution:
dx
po=f—

AW

3

x2|:(x4)4(1+ %)

X

dx

3

X5[1+ %] 4
X
Substitute: 1 + i4=t
X

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



Differentiating w.r.t. x
0-4 Ldx=dt

Question259

The integral | ‘31"

(x+ DAx -2
[Online April 10, 2015]

Options:
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i
D.—i(x_2)1+c

3\x+1

Answer: B

Solution:

Solution:
dx

x+ 1) 4(x-2)"*
[ dx p X+ 1 _

x—2
(x—2)* dx
dx __ dt_-1pde_ 1p-3,

(x—2)2 3 3°3 374

Question260

The integral j _log x .
2 logx”+1og(36 — 12x +x)
[2015]

Options:
Al
B.6
C.2
D. 4

Answer: A

Solution:
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2
_ log x _ dx
log x*+1og(36 — 12x + x°)
2
08X gy ...()
log x™ +log(6 —x)
log(6—x)2
21og(6 — x)* +log x*
Adding (i) and (ii)
4
21 = Jdx=[x],"=2
2

I:

I

[ NG \C RS N S R

I= dx........ (i)

I=1

Question261

Letf : R — R be a function such that f (2 —x) =1 (2 +x) and
f(4—x) =f(4+x), for all x € R and| f (x)d x = 5. Then the value of

TIZ f(x)dxis:

[Online April 11, 2015]
Options:

A. 125

B. 80

C. 100

D. 200

Answer: C
Solution:

Solution:

Let f : R — R be a function such that f (2 —x) =f(e+x )
Put x =2 +x we get

f(—x)=f(4+x)=f(4—-x)

=>f(x)=f(x+4)

Hence period is 4

50 14
Consider [ f(x)dx=10 | f(x)dx =10[5+5]=100
10 10
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Question262

Letf : (—1,1) — R be a continuous function. If If (Hdt= gx, then

2
[Online April 11, 2015]

f (ﬁ) is equal to :

Options:

1
A'E

B.

| S5

_
(STRVR)

C.

D.\3

Answer: D
Solution:

Solution:
Letf : (-1, 1) — R be a continuous function
sin x £y
Let | f(tdt= V—3x
0 2

ood .3
f(sinx). d—x(sm X) >
=f(sinX).cosx = g

putng

f(sing) .cosgzg
3y 1_V3

(3) 373

15
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Question263

1+t

[Online April 10, 2015]

For x>0, letf (x) = T@d t. Then f (x) +f (%) is equal to:

Options:

A. %(log x)*
B. logx

C. %(log X)2
D. % log x>
Answer: C
Solution:
Solution:

1 12X 1nt
X { 1+td

Question264

X+1

The integral | ( 1+x— i ) e ‘dxis equal to
[2014]
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Options:

il

A.(x+1) *+c

x+1

B.—xe X+c¢

x+1

C.x—-1e *+c

x+1

D.xe *+c

Answer: D
Solution:

Solution:

X+ — 1 X+ — X+ —

=X.e X—fx(l——z)e de+f(x—l)e Xdx
X

1 1 1

X+ — 1 X+ — X+ —
=x.e X-— (x——)e Xdx +[(x—1x)e Xdx

Question265

The integral | 52“2’“’052;‘ -d x is equal to:

(sin”x + cos’x)

[Online April 12, 2014]

Options:

A1 e
(1 +cotx)
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Bl e
3(1 +tan"x)

. 3
C. s1nx3 te
(1+cos™x)

3
cos ‘x3 PN
3(1 +sin”x)

Answer: B
Solution:

Solution:
) 2
Letl =] _Sl3n XCOS? 2dx
(sin”x + cos”x)
: 2
I ZI( ?,ugx.cos;( ) dx
sIin"xX +cos™x

: 2
sz( s;nx.cosx3 )dx
cos x(1 +tan"x)

] ( sin X . sec’x )2dx
(1 +tan’x)
Put 1 +tan’x = t

dt = 3tan’xsec’xdx or dx = dt

) 4
-1 =jsm X.SECX dt

2 2 2
t 3tan"xsec x

) 4
I:ljsmx.secx>< dt

2 .2
3 t sin"x 2
X sec’x

cos’x
. 2 4
:lIsmx.sech dt

3 £ sin’xsec’'x
1¢dt 1,2
W= ===]t “dt
-1

1 tZH] “171
=—| ——|+c=—|-|+
=317 "¢ 3[‘[] ¢
orI=——1 +c

3(1+ tan3x)

2 2
3tan“xsec”x

Question266
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The integral | xcos™ ( ;

[Online April 11, 2014]
Options:

A —x+(1+x)tan 'x+c
B.x— (1 +x°)cot 'x+¢
C.—x+(1+x)cot 'x+c

D.x— (1 +x)tan 'x+¢

Answer: A
Solution:
Solution:
2
LetI =Ixcos_1( 1—x )dx
1 +X2

~1 =2[x.tan 'xdx
Applying Integration by parts

2
X

2
X

) d x(x > 0) is equal to:

[=2 -tanflexdx—f (%(tanflx)fxdx)dx]

(X%, 1 x°

1+x
r 2

2 —
X—tanlx—lfwdx] +c

dx] +c

| 2 2 x2+1
I=2-X—2tanlx—lsz+ldx+lf 12
[ 2 2 x*+1 27 1+x
I=2-)(—2tan71x—lf1 dx+ltan1x]+c
[ 2 2777 2
-xz 1 x 1 1
1=2 —tanx——+—tanx] +c
L 2 2 2

[ =xtan 'x +tan 'x—x+c
orl =—x+(x*+ Dtan 'x+c

Question267
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- 8 8
SIn X — COS X

d x is equal to:

(1- 2sin2xcoszx)

[Online April 9, 2014]
Options:

A. %sin2x+c

B. —%sin2x+c

C. —% sinx+c¢

D. —sin’x + ¢
Answer: B
Solution:
Solution:

. 8 8
LetIZI SINX—COS X4
. 2 2
1 —2sin“xcos“x

| (sin4x)2 - (cos4x)2 dx

. 2 2
1 —2sin"xcos"x
. 4 4 o 4 4
:I(sm X + cos x)(sin X — cos X)dX
. 2 2
1 —2sin"xcos™x

- [(sinzx + coszx)2 — 2sin2xcoszx] [ (sinzx + coszx][sinzx — coszx] dx

.2 2
1 —2sin"xcos"x
—sin2x

=—fcos2xdx= +c =—%sin2x+c

Question268

If m is a non-zero number and| ’ESH;_I 2 gy =f (x) + ¢, then f (x) is:

m+Xm+ 1)3
[Online April 19, 2014]

Options:
Sm

A X

T omxET 4 x4 1)
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X4m
B

Com(x™ 4+ XM+ 1)

2m(x"™ +x*Mm)

DM XM )

Sm 4m
D. x7—x)
2mE™ + x™ + 1)

Answer: B
Solution:

Solution:
X51‘1‘1—1_i_2X41‘1‘1—1 B X5111—1_’_2)(4111—1
2m m 3 X _I 6m -m *2m3dX
xT+x +1) x (I+x "+x 7))
_ X*mfl_}_zX*Zm*l
(1+x ™+x 2™}
Putt=1+x ™+x 2™

dx

N A —2m-1
S— =-—mx 2mx

dx
=40 m o™ gk

-m

Sm—1 4m—1
NP S T L a e

x"+x"+1) —m 2mt
B 1 ma T C

2m(1+x "+x M)

4m

= X +C

2m(x*™ +x™+ 1)

4m

~f(x) = X

2m™ + x™ + 1)

Question269

The integral £ \/ 1+ 4sin2§ —4sin Jd x equals:
[2014]
Options:

A. 43 -4
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B.4\3-4-C
C.n—4
D.2Z-4-43
Answer: B

Solution:

Solution:

LetI —? \/ 1 + 4sin’ ——4sm2dx —7JI
0

dx

2sinx—1
Sll’l2

n/3 T
= f (1—25in—)dx+] (2sin)—(—1)dx
0 2 n/3 2

. 1 X T T X _ 5S¢ Sn ]
S=_ oo ="ox=Z-="ox=">
[51“2226"3’26 3 "
n/3 X T
:[X+4COS— + —4cos——x]
0 2 n/3
=E+4§_4+(0 +4\/_3+E)
3 2 3

=43-4-L

3 3

Question270

Let function F be defined as F (x) = {%td t, x > 0 then the value of the

integral /- I d t, where a > 0, is:
[Online Aprll 19, 2014]

Options:
A.e'[F(x)—F(1+a)]
B.e ‘[F(x+a)—F(a)]

C.e"[F(x+a)—F(1+a)]
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D.e [F(x+a)—F(1+a)]
Answer: D

Solution:

Solution:

x .t
F(x)=f%dt,x>0
1

X t
Letl =] -S_dt
1t+—a

Puttta=z=t=z—a;dt=dz
fort=1,z=1+a
fort=x,z=x+a

Xta Z—a

(S
WI=] dz
1+a Z
xta Z x+a t
— € _ - (¢
=¢* [ Sdz=e? | Zdt
l+a Z l1+a

_ 1 Lt xta,t
I=¢?| | Sdt+ | e—dt]
1+a 1t
. 1+aet X+aet
=ea[— [ Zdt+ | —dt]
1t 1t
=e [-F(1+a)+F (x+a)]
(By the definition of F (x))
=e [F(x+a)—F(l1+a)]

Question271

If for a continuous function f (x), j fx)+x)dx= nz—tz, for all t > —m,

3
[Online April 12, 2014]

then f (—E) is equal to:

Options:
Am
B.

T
2
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T
C.g

T
D. 3
Answer: A

Solution:

Solution:
t

Let | f(x)+x)dx=n"—t

tin t 2 )
> | fx)dx+ | xdx=n"—t
= i f(x)dx+ (ﬁ—n—z) =’ -t

- 2 2

¢ 3.2 2
:>If(x)dx=§(1r —t)
differentiating with respect to t

d [} _3d, 2 o
a[fnf(x)dx]—ia(n t%)

£(t). 3—: - f(—n)%(—n) — 3t
£(t) = -3t

5 (3)

Question272

If [ |denotes the greatest integer function, then the integral I [cos x]d x

is equal to:
[Online April 12, 2014]

Options:

T
A. 3
B.0

C.-1
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_n
D.-Z

Answer: D

Solution:

On adding (1) and (2), we get
21 = T [cosx]dx + T [-cosx]d x
0 0

2] =] [cosx]+[—cosx]dx

2l =) -1dx (~[x]+[x]=—1ifx&Z)

O —a O —3

2l =—x |, =-=

=] =L
2

Question273

If forn>1,P = T(log x)"d x, then P, — 90P, is equal to:
[Online April 11, 2014]

Options:

A.-9

B. 10e

C.—9¢

D. 10

Answer: C

Solution:
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P =] (logx)"dx

—_—0

put logx=tthenx=¢'and dx =e'dt
Also, whenx=1,thent=1og1 =0
and when x = ¢, then t=log e = 1

! n t
~P =]t". edt
0
| 1
~P,=[t%dtand P = [t%'dt
0 0
1 1
Now, P,,—90P, = [t'%'d t —90 | t*¢'d t
0 0
1 1
P,,—90P, = [t'%'],' — 10 (I) t’e'd t —90 g te'dt
P —90p, —c— 10| ¢ feldt—f L feldat] —90] itela
10 90P; =e— tledt— a(t)e t] —90)tedt
0 0 0
1 1
P10—9OP8=e—10[e—9ftsetdt] -90 ] t*e'dt
0 0

8 t b8t
P, —90P,=e—10e+90]t'e'dt —90|t'e'dt
0
=P, —90P, = —9¢

Question274

1

2
The integral | " 220( x_ equals:
0 1+4x

[Online April 9, 2014]
Options:

A.%an
B.gln2
C.%ln2
D.3—7521n2

Answer: C
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Solution:

Solution:
! 1
2 2
Letl = wdxor =1de
o 1tdx 0 1+(2%)
Put 2x =tan 0
do
alsowhenx=0=0=0

1 T
and when x===>0=45°or =
73 4

2
=sec’@ or dx = —seczed J

In(1 +tan0) sec’0d 0
1+ tan’0 2

—
Il

1 7 In(1 +tan 0)

7 X sec’0d 0 (because 1 + tan’0 = sec0)
1 +tan“0

—
Il
|

p—
Il

In(1 +tan 0)d 0 ......(J)

N —

L]
Il
N | —

tan%—tane
1+ do
1+tang X tan 0

H
[
=3

N —
c—h|Y o —Dny o —ny o—ih|y ©—RIF

1—tan0
1+tan®

[
Il

1+

=3

N —

[1+tan®+1—tan0
1 +tan®

[
[
=3

Jao

N —

2
L 1 +tan©

H
[
=3

Jao

N —

1

N
o—ph|lg o —h[q o—Ph|q o —h|[q o—hIT

I [In2—1In(1+tan©)]d 6

—
Il

In2.d0—= [In(1 +tan0)d O

o=
o—+rI3

[
Il

N|— N
pr—

n26 ]0”/4 ~I( from eq. (i))
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1+1=%1n2(5—0)

4
_lym,

21—5 ) In2

21 zganOrI =%ln2

Question275

If [ £ (x)d x = w(x), then | x’f (x')d x is equal to
[2013]

Options:

A. %[X3\|I(X3) — X2\|I(X3)d x]+C
B. %x3\|/(x3) —3[xy(x)dx+C
C. %X3\|I(X3) — xzw(x3)d x+C
D. %[X3w(x3) ~[xy(x)dx]+C
Answer: C

Solution:

Solution:

Let [ f(x)dx = y(x)

Letl = ,[xsf(x3)dx

put X =t

=3x’dx=dt

I =;f3.x2.x3.f(x3).dx

[tftydt = %[tff(t)dt—ff(t)dt]

[ty ()~ Tw(t)d t]

[XCy(x) =3[ y(x)d x] + ¢

X3\|I(X3) — x2\|/(x3)d x+c
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Question276

If the integral] —os8x~!

cot2x—tan2x

where Kk is an arbitrary constant, then A is equal to :

[Online April 25, 2013]
Options:

-1
A —1¢

—_—

D. -
Answer: A
Solution:

Solution:

Let] = cos8x+1
© Icot2x—tan2xdx

dx =Acos8x+k

Now, D" =cot2x —tan2 x =C(,)SZX— sin2x
SiIn2xX Ccos2X
:cosz2x—sin22x:20054x
sin2xcos2x sin4 x
2c0s24x 2c0s24x . sin4 x
-1 = dx = d
I2cos4x X I 2cos4dx
sin4 x
Z%ISiHSXdXZ—lCOSS8X+kI—%,cosigx—i—k

Now, —11—6.cos8x+k =Acos8x+k

:>A=—L

16

Question277
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The integral | —*4*___ equals:
233+ 22

[Online April 23, 2013]

Options:

A. log‘l + \/2+X2’+c
B. —log‘l + \/2_X2‘+C

C. Xlog‘l — \j2+x2‘+c

D. —xlog’l - \/2—X2‘+c
Answer: B

Solution:

Solution:

IZI 2xdx _
22+ {2—x

Putt= \j2—x2,ﬂ= \/1—2(_2X)

dx  292-x

>—-tdt=xdx

~1 =I(t_2t—4):1tt=—f%dt =—log|t+1]

— —logl1 + {2 —x2|+c

Question278

-1 -1
If [ X216 Xd x = A(x)e™ *+C, then A(x) is equal to :

X

[Online April 22, 2013]
Options:
A.—Xx
B. x
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C.V1—x
D.VN1+x

Answer: B

Solution:

Solution:
Let] = X2 —x+1 cotlxdx
X +1
Put x =cott = cosec “tdt=dx
Now, 1+ cot’t = cosec’t
1= Ie(COt t-cott+1) (—cosec t)dt
(1+cot t)
=] et(cosec t—cott)dt
= Je'(cott— coseczt)dt =e¢'cott+C
= eco{lx(x) +C=AX). e X4 C
=>AX)=x

Question279

If Jdxx+
[Online April 9, 2013]

Options:
A.ln|x|-pXx)+c
B.In|x|+p(x)+c
C.x—p(x)+c
D.x+p(x)+c
Answer: A

Solution:
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6 6 6
[ X dx=fx—dx=Jde

X+x x(1 +x6) x(1 +x6)

=[lax-T—dx = —p(x) +c
X X +x

Question280

The intercepts on x -axis made by tangents to the
curve,y = (I) |t|d t, x € R, which are parallel to the line y = 2x, are equal

to:
[2013]

Options:
A. £l
B. £2
C.£3
D. +4

Answer: A

Solution:

Solution:

Since, y =]]t|dt,x €R
0
therefore —< = [x|
X

But from y =2x, ~ == =2

+2
Points y = | |tjdt=+2
0

-~ Equation of tangent is
y—2=2(x—-2)ory+2=2(x+2)
=x -intercept =+1
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Question281

Statement-1 : The value of the integral

n/3
49X _jsequaltom/6
/6 1+\/tanx

Statement-2 : | f xX)dx = Tf (a+b—x)dx
[2013]

Options:

A. Statement-1 is true; Statement-2 is true; Statement-2 is a correct explanation for
Statement-1.

B. Statement-1 is true; Statement-2 is true; Statement-2 is not a correct explanation for
Statement-1.

C. Statement-1 is true; Statement-2 is false.

D. Statement-1 is false; Statement-2 1s true.

Answer: D
Solution:
Solution:
n/3 dX
w61 +Vtanx
="f3 dx 2“/3 Vtan xd X (i)
] — = Tov
/61+ \/tan(g—x) /6 Vtan x
Also, given

/3 Vtanxd x ..
| === ii
w61+ \Vtanx (i)
By adding (i) and (ii), we get
n/3
2l = [ dx
n/6
1 E_E] _n
213 6 12
Statement-1 is false
b b
“Jfx)dx=]f(a+b—x)dx

I:

=1 =

It is fundamental property.
Statement -2 is true.
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Question282

For 0 < x <7, the value of (I) sin_l(\/E)d t +(I) ) cos_l(\/g)d t equals :

[Online April 25, 2013]
Options:

A. g

B.0

C.1

I
D. 1

Answer: A

Solution:
Solution:
ConS|der

I sin (\/t)dt + f cos (\/t)dt
Let I =f(x ) after |ntegrat|ng and putting the limits.

f'(x) =sin \J sin’x(2 sin X cos x) — 0 +cos | \jcoszx(—2 cosxsinx)—0
~f'(x) =0 = f(x) = C (constant)

Now, we find f(x) at x = %

2 - 2
oI = I sin \/tdt+f cos \tdt

1/2

I(sm i+ cos \/_)dt— f d ===C

T
4
..f(X) = Z

~ Required integration =

&~13

Question283
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n/2

The value of |

/2 1+2

[Online April 23, 2013]

sin’x dxis:

X

Options:
A.n

B.

Nla

C.4n

D.

13

Answer: D
Solution:

Solution:
2 sin’x .
I= | dx ........ (i)

-n/21+2%

o] = ”fz sin’x
-n/21+2

o] = “fz 2".sin2xd
/2 1+2%

Adding equations (i) and (ii), we get
n/2 .2 1 n/2

2l = | sinxdx == | (1 —cos2x)dx
—1/2 27,2

: /2
_1[X+sm2x] T

X

d x, by replacing x by (

_n_)
~—X
2

N

Question284

The integral :Ij z \/tanzxd X is equal to :
[Online April 22, 2013]
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Options:
A.log2\2
B. log?2
C.2log?2
D. log \5

Answer: D
Solution:

Solution:
T/ 3
Letl = | Ytan’xdx

7n/4
Tn/3

= | tanxd x=—logcosx]|
Tn/4 Tn/4

Tn/3

[log cos In_ log cos 7—“]
3 4

= log cos In_ log cos Tn
4 3

- n T
COSZ cos(2n—Z)
= log 7 =log| ——
cos & cos(2n+£)
e 3 3

cos =
4
= log = log
\cosﬁ) (
3

zlog(\%) =log\2

Question285

Ifx=]_4d

0\j1+t

[Online April 9, 2013]

, then j 2 is equal to:

Options:

ucnrene €9
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Ay

B. \jl-l-yz

C. =
\jl—f-yz

D. y2
Answer: A

Solution:

Solution:

. _ Mo dI(x) _ d . B d
[ FL(x) = JX) f(vdt, then 0 = £ preo) { <L psix) } F{O(x)} . { 4 } ]
d

2
1
:>d}2]= -2}'-%2\]}, 2-\/1+y2=y
d l+y

Question286

If the ft:;in_xzd x =x+aln |sin x — 2 cos x| + k, then a is equal to :

[2012]
Options:
A. -1

B. -2
C.1

D.2
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Answer: D

Solution:
Solution:
5 Sinx
f 5 tanx dx=[_C0SX 44
tanx —2 sin X _9
COS X

:I(SsinXX. COS X )dx
CoOsX sInX—2cosX
Ssinxd x
sinX —2 cos X
:J(4sinx+sinx+200sx—2cosx)dx
sinx —2 cos x
=J(sinx—2cosx)+(4sinx+2cosx)dx
sinX —2 cos X
:I(sinx—Zcosx)+2(cosx+2sinx)dx
(sinx —2 cos x)

sin X — 2 cos X cos X +2sinx
- sinadeosn p (cosxsing )
sinx —2cos X sinXx —2cos X

—Jdx +2SOSXF ISRy g 4y
sinX — 2 cos X

where, 11=Idx and Iz=2fwdx

SInX — 2 cos X
Letsinx—2cosx =t
=(cosx+2sinx)dx=dt

-'-IZZZI%ZZIntﬁLC =2In(sinx—2cosx)+C
Hence,11+12=fdx +2In(sinx —2 cosx) +¢

=x+2In|(sinx—2cosx) |tk =2a=2

Question287

Iff(x)=] ( ;—) sec’xd x and f (0) = 0, then f (1)equals
[Online May 19, 2012]
Options:

_T
A.tan 1 2

B.tan1+1
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_—
D. 1 2

Answer: A

Solution:

Solution:

x>+ sin’x 2
Let f(x)=f (—)sec xd x
2
1+x
2 2 sin’x
Xx'sec’x +

- COS X 4
1+x2

_ xzseczx + tanzx
=] > dx
1+x
— X2(1 + tanzx) +tan’x d
1+x

2 2 2
—[X + tan x(21+x )dX
1+x

2
= X 2dx+ftan2xdx
1+x

2 —
:dex +I(seczx— 1)dx
1+x°

=[1dx—]

dX2 +Ise02xdx—fdx
1+x

=—tan 'x+tanx +c

Given: f(0)=0

=f(0) =—tan '0+tan0+c=>c=0
~f(x)=—tan 'x +tanx

Now ,f(1)=—tan '(1)+tan1 =tan1— g

Question288

2_

The integral of ———"— w.r.t. X is
X —x +x—1

[Online May 12, 2012]

Options:
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A. %10g(x2+1)+C

B. %logxz—l +C

C.log(x*+1)+C

D. logxz— 1]+C
Answer: A

Solution:

Solution:

2
Lot =] XX 45
X —x"+x-1

_ x(x—1) dx =] xdx 17 2xdx
2 TR R R

Xx—1)+x—1) X +1 x“+1)
Letx’+1=t=2xdx=dt

1dt
=L [4t

2It

Zélog(szr I)+c

1
=logt+c

where ‘c’ is the constant of integration.

Question289

Let f (x) be an indefinite integral of COS’X.
Statement 1: f (x) is a periodic function of period m.

Statement 2: cos x is a periodic function.
[Online May 7, 2012]

Options:
A. Statement 1 is true, Statement 2 1s false.

B. Both the Statements are true, but Statement 2 is not the correct explanation of
Statement 1.

C. Both the Statements are true, and Statement 2 is correct explanation of Statement 1.

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



D. Statement 1 is false, Statement 2 is true.

Answer: D
Solution:

Solution:

Statement —2 : cos’x is a periodic function.
It is a true statement.
Statement -1

Given f(x) = cos’xdx = | (

cos3><+3cosx)dX

4 4
:%sm;XJr%SinX :l_lzsin3x+%sinx
Now, period of %sin3x = 23—n
3

Period of 1 sinx =2n

L.CM. 2, 2m) _ 2=
HCF of (1,3) 1
Thus, f(x) is a periodic function of period 2x.

Hence, Statement - 1 is false.

Hence period of f(x) = =2n

Question290

If g(x) = Icos 4td t, then g(x + @) equals
[2012]

Options:

2
A. g(m)

B. g(x) +g(m)
C. g(x) — g(m)
D. g(x) . g(m)
Answer: 0

Solution:
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X+

T
gx+m)= [ cos4tdt
0

X+tm

X U
=[cos4td t+ | cos4td t=g(x)+]cos4tdt
0 0 0
(it is clear from graph of cos4t)
Xtm

f cos4td t= fcos4td t =g(x)+g(n) = g(x) — g(n)
( From graph of cos4t, g(nr)=0)

Question291

If [x] is the greatest integer <x, then the value of the integral

([x]+log( ))dx1s
[Onlme May 26, 2012]

Options:
A. 0.486
B. 0.243
C.1.8
D.0

Answer: D

Solution:

Solution:
09

| { X ]+10g(

-0.9

| ik

= [x Jdx+ f log(
-0.9 -0.9

2—X
=0+ [ 1og(
,(')'..9 Og 2+X

)d
)dx
_ 2—x
Putx=—x=f(x)= log—

2+X
and f(—x) = 1og§+X — (§+X)— —f(x)
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So, it is an odd function,
hence Required integral =0

Question292

The value of the integral 0({9 [x —2[x]]d x, where [.] denotes the greatest

integer function is
[Online May 19, 2012]

Options:
A.09
B. 1.8
C.-0.9
D.0

Answer: D
Solution:

Solution:

a
Since | [x]=0where 0<a<1
0

0.9
a ] [x=2[x]ldx =0
0

Question293

tan x 1/2 2
If £G(x)=“—,x € (0,n/2), thenj4§ . ™™g x is equal to
[Online May 12, 2012]

Options:

A.G(n/4)—G(n/16)
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B. 2[G(n/4) - G(n/16)]
C. n[G(1/2) - G(1/4)]

D. G(1/v2)—-G(1/2)

Answer: A

Solution:

Solution:

Let dd—XG(X) - etjx, X € (0, g)

Now, I = 1}2 2(3”‘“”"2 dx = ]f 2702(6”‘““ dx

1/4X 1/4 TX

Letmx’=t=2nxdx =dt

1 T 1
Whenx==,t==andx=-,t=
X 2, X 4,

2 16

n/4 tant 2 oy n
o :n/jwet dtZG(t)|%4 :G(Z) _G(E)
Question294

2

Ifztf ()d t=sinx —xcosx — 5, for all x € R — {0},then the value of
f(z) is

[Online May 7, 2012]

Options:

A.1/2

B.1

C.0

D.—-1/2

Answer: D
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Solution:

Solution:
2

X
2
By using Leibnitz rule, we get

Let [ tf(t)dt =sinx —x cosx —
€

d |} d %2
ﬁ[itf{t)dt] Za[sinx—xcosx—?]
=>xf(x) —ef(e).0 =xsinx —x

Now, put x = g we get

(s

:>f( )= in—1 =
Sln6

sint-T
' 6 6

a3

T
6

Question295

f(X) - j Sin X
[Online May 26, 2012]

Options:
A.51n cotx
B. 5 in tanx
C.3intanx
D. 3 in cotx
Answer: A

Solution:

Solution:
Let f(x) =] 9%

. 6
Sin X

f(x)=] cosec®xd x
From reduction formula, we have

n—2
_ n _cosec ‘xcotx ,n—2
In—fcosecxdx—— +

n—1 n—1 n2
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4
af(x) = _cosec 5X cotx g cosec3x cotx %I ,

4
_ _cosec xcotx 4 2 8
=-—————"——=—_—cosec’x.cotx +—[—cot X]

5 15

_ 2.2
_ -+ COtSX) - cotx E(1 +cot X) cotx ——( cotx)(* -cosec’x = 1 + cot x)

= _?1[1 +cot'x + 2cot? x] cotx ——[cot x + cot x]—i5 cotx

= ?[cotercot x +2cot’ x]—5 cotx — icot X ﬁcotx

15 15

15 cotx 10
= —Cotx— —cot X

15 5 15

_COtX ~2008% — cotx
5 3

It is a polynomial of degree 5 in cot x.

Question296

Let [.] denote the greatest integer function then the value of lf x[xz]d X
is
[2011 RS]

Options:
A.0

3
B’E

3
4

5
D'Z

Answer: C

Solution:
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s Lo, 2o, s 1 ) 15 2 2 s
| x[x*1dx=x[x]dx+ | x[x7]dx + | x[x"]dx=]x.0dx+ | xdx+ | 2xdx =0+ [—] +[x ]\/—‘
0 0 1 z 0 1 N 2 1 2

2-1)+(225-2) = %+0.25

=3
4

N — N

+

ol

Question297

The value of | 8020 +¥d x is

0 1+x
[2011]
Options:

T

A. §10g2
T

B. 510g2

C.log?2
D. nlog?2

Answer: D
Solution:

Solution:
} 8log(1 +X)dx
0 1+x°
Put x=tan0
~dx =sec’0d 0
n/4
21=8 M.seczede
0 1-+tan"0
n/4

1=8 | log(l+tan0)d 0 ....... (i)
0

Applying | f(x)dx =] f(a—x)dx
0 0

n/4 o
= + Z—
8({10g[1 tan(4 9)]d9

B n/4 1—tan® B n/4 2
-8 (I) log [1+1+tan9]de -8 (f) log[lthanﬁ]de
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n/4
=8 | [log2—1log(1+tan0)]d6
‘ n/4 n/4
=8log2 | 1d6—8 [ log(1+tan6)d 0
0 0
n/4 o4
I=8.(log2)[x],”"* 8 | log(l+tan@)d ©
0

[=38. g .log2—1 [From equation (i)]

=21 =2nlog2
~I =nlog2

Question298

Let p(x) be a function defined on R such that p’'(x) = p'(1 — x), for all
x € [0,1], p(0) =1 and p(1) =41Then ip(x)d X equals

[2010]

Options:

A.21

B. 41

C. 42
D. V41

Answer: A

Solution:

p'(x)=p'(1 —x)
=>px)=—p(1 —x)+c
atx=0
p(0)=—p(l)+c=>42=c
Now, p(x) = —p(1 —x)+42
=>px)+p(l —x)=42

]

LetT =|px)dx .......(I)
0
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Adding eqn. (i) and (ii),
1

21 =[(42)dx =1 =21
0

Question299

I [cot x]d x, where [.] denotes the greatest integer function, is equal to :
[2009]

Options:
Al
B. -1

T
C. 3

D.

o8

Answer: C

Solution:

Solution:

0
Adding eq "s(i)& (i),
We get

21 = T ([cotx] + [—cotx])d x
0

~T-1)dx
0
[v[x]+[-x]=-1,ifx&zand [x]+[-x]=0,ifx €z]

— _ _ . T
=[x == 1 =7

Question300
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'Thevahusofofgﬁéﬂzjis
sin x—%

[2008]

Options:

A.x+log cos(x—g) ‘+c

B. x —log|sin

C.x+log sin(x—%) +c

D. x—log cos(x—g) ‘+c

Answer: C

Solution:

Solution:

LetI :\/5." Sil’leX
sin(x—E)
4

Letx—==t=>dx=dt

(LS
4

:I_\/_Ism(tJr )dt \/2I(sint+cost d

sint 2 sint
=1 =[(1+cott)dt =t+log|sint|+c,

=X—Z+log‘sm(x—4) ‘Jrc

=X+log‘sin(x—z) ‘Jrc(wherec:cl—%)
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Question301

Let] =/s"*dx and J = i ©2%d x. Then which one of the following is

0 Vx Vx
true?
[2008]

Options:

A. 1 >%and] > 2
B.1 <§and] <2

C.1 <§andJ >0

D.I >23andJ <2
Answer: B
Solution:
Solution:

We know that sinx 1,forx €(0, 1)
X

=X oY onx (0, 1)

x

sin X ! 2x>/? :
<JVxdx = [ ]
0 3 0
2

dx<=z= =>I<2

Vx 3 3

Also 23X < forx € (0, 1)

%

:Icosxdx<fx 24x = 2\/_
0 X

ICOSde<2=>J <2

~0
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Question302

dx
cos x + V3 sinx

[2007]

equals

Options:

A. logtan (

Answer: C

Solution:

dx
cosx+\/§sinx

> =] dx

=]

1 3 . ]
— 4+ =
2[2cosx > sin X

[ dx

N —

1
. . 2
[smgcosx+cosgsmx] sin(x+—)

=3\ :%.ICOSCC(X+2) d x

We know that
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Jcosecxd x =log | (tanx/2) | +C

1

Al =1 logt (§+£)+c
R G

Question303

]‘ dt
V2tV —1

The solution for x of the equation is

[2007]

Nola

Options:

V3
A=

B.2\2

C.2

D. None of these
Answer: D

Solution:

Solution:
X dt
J. 2

ﬁt\/t -1

T
2

.-.[secflt]\/zX =7/2 [f

-1 -1 T
=SeC X —SsecC \/Ez—

[\

-1 T_ T -1 bis
=>seC X——=—=—=>8ec X==+
4 2 2

&3

=sec x = %n :>x=sec%n = sec(n—g)

=>X=—secg=>x=—\/5

Question304
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1
X

Let F(x)=f(x)+f (
[2007]

) , where f (x) = ?%d t, ThenF (e) equals

Options:
Al
B.2
C.1/2
D.0

Answer: C
Solution:

Solution:
Given that F (x) =f(x) +f ( 1 ) , where
X
_tlogt
f(x)=]—==dt
=15

1

“F(e)=f +f(—
(e)=1(e) e)
_flogt +1/elogt 1

=>F (e) {—tht {—tht ....... (1)

1/e
Letl = | lo_gtdt
1 1+t
sPutl=z= lgt=dzodt=-92
t t2 Z2

whent=1=>z=1andwhent=l

a

2
4

(logl—logz).z(_g)
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b b
[By property | f(t)dt =] f(x)d x
Now from eqgn. (1)

_flogt f logt
F(e)=)—=-dt+] ——dt
©=175 {t(l+t)

_ft.logt+logt,. _ F(logt)(t+1)
T e

:>F(e)=flngtdt

1

Letlogt=x . %dtde

[whent=1,x=0and whent=¢,x=loge=1]
1 2 1

~F(e)=]xdxF (e) = [X—]
0 2 1o

:F(e)z%

Question305

The value of { [x]f '(x)d x, a > 1 where [x] denotes the greatest integer

not exceeding Xx is
[2006]

Options:
A.af (a) — {f(1)+£(2) +....... f([a])}
B. [a]f(a) — {F(1)+£(2) *...... f([a])}
C. [alf ([a]) = {f(1)+£(2) +..... . f(a)}
D. af ([a]) = {f(1)+£(2)+ ....... f (a)}
Answer: B

Solution:

Solution:
Let a=k+h where k is an integer such thatand 0 <h <1
=[a] =k

-'-?[X]f’(x)dx = T 1f’(x)dx+?2f’(x)dx+ N T (k— l)f'(x)dx+k}rhkf’(x)dx
1 1 2 k-1 k
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Q) —F(1) +2{£B)—FfQ) +3{f @) —fB)} +.....+ (k= 1) {f (k) — f (k- 1)} +k{f(k +h)— (k)
—£(1)~£2)~ £@3)...... — £ (k) +kf (k + h)
— [a]f(a) — {F(1)+F(2)+f(3)+..... f([a])}

Question306

E
g [(x + n)3 + cosz(x + 3m)]d x is equal to

2

[2006]

Options:

N

AL

~

B.

ks
(SR

C.

Nola

D.Z-1

13

Answer: C
Solution:

Solution:
T

2

[ [(x+ n)3 + cosz(x +3m)]d x
3n

2
Putx+mn=t

L n

2 2
=] [t +cos’tldt=2 [ cos’td t
0

T
2
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[-.-t3 is odd and cos’t is even function ]

(1+cos2t)dt= ’_2‘+o

o —nNa

Question307

Ixf (sin x)d x is equal to
[2006]

Options:

A. nifjf(cos x)d x

B. nifif(sinx)dx

2

i f (sin x)d x

T

T
C'§

D.w nzz f(cosx)d x
Answer: D
Solution:

Solution:
I =] xf(sinx)dx =] (m—x)f (sinx)d x
0 0

— ) f(sinx)dx—1 = 21 =7 | f(sinx)d x
0

18 <

b1 /2
[ =Z[f(sinx)dx=m | f(sinx)dx [+sin(z—x) = sinx]
0 0

a N

/2
=n | f(cosx)dx
0

Question308
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Vx

9—x+

The value of integral, i ]
[2006]

\/;d)us

Options:
1
A. 5
3
B. 5
C.2
D.1

Answer: B

Solution:

Solution:

_6 Vx
U=l o=rpdx ()
_6 VO —x
e @

[.,.gf(x)dx=£f(a+b—x)dx]

Adding equation (1) and (2)

6
3
Jax=1x), 2

Question309

1+ (log x)2

[2005]

2
I{M} d x is equal to

Options:

A —logx ¢
(logx)"+1
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B.- X +C

X +1

Cc. X 4

1+x2

D.—* +C
(logx)* + 1

Answer: D

Solution:

Solution:
| (logx—l)2 dx :I1+(logx)2—210gxdx
(1+(logx)*)’ [1+(log%)°T’
- 1 __ 2logx d

[ (1+(logx)®) (1+(logx)?)’ ] )
T e 2t
“ I[1+t2 (1+t2)2]dt

t 1 2t
= — d

Je[lﬂz (1+t2)2] t

[ Which is of the form [e*(f(x) + f'(x))dx =f(x).e"+¢]

t
€ X

Question310
The value of | i"’f’;d X, a>0,is
Jil+a
[2005]
Options:
A am
B.7
Cc.z
a
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D.2=n

Answer: B

Solution:

Solution:

2
LetT = | €95 X4«

-n]1+a*

I =] =2Fdx Using [ f(x)dx =[f(a+b-x)dx

-~ 1+a
_ ’J’ aXcoszxdX
-n 1+ aX
Adding equations (1) and (2) we get

(1+az)

l1+a
=2 Tf[ cos’xd x[+f(r—x)=f(x)]
0

)
dx= | cos™xd x

-7

)
21=fcosx

-7

T

\S]
X
N

0
U

\9]

Y

.2 2 2
sin"xdx =2 [ (1 —cos"x)dx
0

2
cos“xd x

[\
o =3 o —M|aq o —Ia

o

b

-2

g
p—
o—NN|3a

=2

U

[

+

[S—
|

N —
Il

—_
N

coszxdx=4%sin2xdx [f (g—x) =f(x)]

Question311

If1, =/2%dx, 1
[2005]

Options:

AT,>1,

B.1,>1,
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D. I3 > 4
Answer: B

Solution:

Solution:
1 2 1 3
I,=12%dx,1,=]2"dx, I,
0 0
2 2 2 3
=[2%dx I,=[2"dx
1 4 1
3 2
W28 <2 0<x<1
1 2 1 3
=>I2de>f2xdx:>11>12
0 0

3
and 2* >2% x>1
=1,>1,

Question312

Letf : R — R be a differentiable function having f (2) = 6,
£/(2) = (%) .Then yi, | 5d t equals

2005] o

Options:

A.24

B. 36

C.12

D. 18

Answer: D

Solution:
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f?() 4£dt

f= e ———
i, 25501 i
Applying L Hospital rule

fim LU0 g 2) )

X—2

=4><63><4—18=18

Question313

24
2

ceceees T sec 1

I‘l n n

n— o

Lim [ lsec l + Zsec
n

equals
[2005]

Options:

1
A. > sec 1

B. %cosec 1

C.tanl

1
D. Etanl

Answer: D
Solution:

Solution:

Lim Loec? L+ 25?2 136622 + Lsectt ] is equal to
2 2 2 2 2 2 n
n—oln n~ n n°~ n n

2 2

) 2 2T
lim —=se¢"— = lim — . —S€C —
2 2 n'n 2

n — ool n n— oo n

1
. e ey . 2.2
= Given limit is equal to value of integral | xsec™x"d x
0
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|=

t 2 1t 2 2
or = | 2x secx dx=§fsec tdt [put x“=t]
0 0

(tan t)O1 = %tan 1

N o

Question314
J]—4% __js equal to
COSX—SImx

[2004]
Options:
A. \/—lzlog tan(%+%) ‘-i-C

B. \/—lzlog cot(%) ’+C

C. Vi_zlog tan(%—%) ‘+C

D. \/—lzlog tan(%—%) ‘+C
Answer: A

Solution:

Solution:

dx _| dx
COS X — sinx —( 1 1
VZ(\/—ECOSX \/Esmx)
=] dx =ifsec x+2) dx
\/fcos(erg) 2 ( 4)

Z%log tan(%Jr%Jrg) +C ['-‘fsecxd X=log‘tan(g+§)u
1 X, 3n

—\/—Elog tan(z-l-_) +C
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Question315

If | 1% _dx = Ax +Blog sin(x — a), +C, then value of (A, B) is

sin(x — o)

[2004]

Options:

A. (—cosa, sina)
B. (cos a, sin )
C. (—sina, cos a)

D. (sina, cos a)

Answer: B
Solution:
Solution:
sin X _(sin(x—oa+a)
sin(x — a)d x sin(x — a) dx
- sin(X — o) cos o + cos(x — @) sin g«

sin(x — o)
=[{cosa+sinacot(x — a)}d x
= (cosa)x + (sina) log sin(x —a)) + C
Comparing with Ax + B logsin(x —a) + ¢
~A=cosa, B=sina

Question316

ff()=—1,= :f:) xg{x(1-x)}dx and I, = :(T‘; a{x(1 - x)}d x, then
the value of % is

[2004]

Options:

Al
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B.-3
C. -1
D.2

Answer: D
Solution:

Solution:

F)=—— =f(-x=——=_1
1+¢* l+e™ " +1

~fx)+f(—x)=1Vx€ER
Now I, = f&a) xg{x(1—x)}dx
)

(—a

f(a) b b
= ﬁ (1—x)g{x(l—x)}dx[usingff(x)dxazff(a+b—x)dx
a) a a

f(a) f(a)
= 3 g{x(1—-x)}dx — 3 xg(x(1 —x)dx
f(-a) f(-a)
ZIZ—II=>211=Iz

Question317

If I xf (sinx)d x = A" f (sin x)d x, then A is
[2004]

Options:

A.2xn

B. =@

T
C. 3

D.0

Answer: B

Solution:
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Solution:

We know that

Tf(X)dX:Tf(a—X)dX ZT(n—x)f(sinx)dX ....... (i)

Adding (i) and (i) "

220 = g f(sinx)dx =7.2 nf £ (sinx)d x [+sin(x - x) = sin ]
n/2

2I=n] fsinx)dx=>A=n
0

Letlogx=t=¢'=x

:%dx=dt:>dx=xdt=> eldt

Question318

The value of I = nf (sinx+cosx)’g x jg

VI +sin2x

[2004]

Options:

A.3

B.1

C.2

D.0

Answer: C

Solution:

Solution:

[ = “fz (sinx + cos X)2dX
0 V1+sin2x
(sinx + cos X)2

n/2

]

0 \/ (sinx + cos x)2
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n/2 P

/2 (o: 2
+ . . .
= | (sinx +cosx)" y, _ [ (smx+cosx)dx['-'s1nx+cosx>0|f0<x<§

0 (sinx+cosx)
T
orl =[—cosx+sin X]02 =2

Question319

The value of i 11— x2|d X is
[2004]

Options:

1
A.§

B. 14

D. 28

Answer: D

Solution:

Solution:

3 3

[ 1-x%dx = ] x*~1|dx
-2 -2

X2—1 if x<-1
Now [x*— 1| = 1-x% if ~1<x<1

-1 if x>1

T ! 2 T
~Integralis [ (x"— 1)dx+ | (1-x)dx +](x"—1)dx
-2 -1 1

X B X : X :
=2 - + _A 4| A=
[3 X]z [X ]1 [3 X]l

(571 (52)+ (2-5) +(5F-3) - (5-)
=(—=+ S42)+ z ZL —
(3 1) 3 2 2 3 3 3 !
2.2,4,,,2_28

3 3 3 3 3
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Question320

I

1 ne
Lim 2,0 18

[2004]
Options:
A.et1
B.e—1
C.1-e
D.e
Answer: B

Solution:

Solution:
. L
Lim Y len [Using definite integrals as limit of sum]

n—oor=1

1
=[efdx=e—1
0

Question321

The value of the integral I = (}) x(1-x)"dx is
12003]

Options:
1 1
A. ntl n+2

B L
n+1
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‘ -

C.

=
+
\S)

1 1
D. n+2°

=
—+
[S—

Answer: D

Solution:

Solution:
1 1

[=[x(1-x)"dx =]/(1-x)(1-1+x)"dx
0 0

1 1
=] (1-x)x"dx ZI(xn—an)dx
0 0

Xn+1 Xn+2 1 1 1
z[n+1_n+2]o zﬁ_m
Question322

Let f (x) be a function satisfying f'(x) = f (x) with f(0) =1 and g(x) be a
function that satisfies f (x) + g(x) = x°. Then the value of the integral

1
gf (x)g(x)d x, is
[2003]
Options:
AetSqs
. € 3 E
. e’ _ 5
B.e 375
62 3
C.e+ 375
. e’ 3
D.e 3 E
Answer: D
Solution:
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Solution:

Given that f'(x) = f(x) = =) = |
f(x)

Integrating both side we get
logf(x)=x+c=f(x)=¢""°
f0)=1=>f(x)=¢"
rgx)=x—f(x)=x"—¢"

|

1
g dx =] e x* —e)d x
0 0
1 1
= [x%*dx - e¥dx
0 0

X X X 1 X
= [x’e"], —2[xe*— ¢, —i[e2 1,

62 1 e2 3
—e— | S —L]|-2le—e+1] =e-S -2
€ [2 2] [e—e+l] =e==—3

Question323

If f (a+b —x) = f(x) then | xf (x)d x is equal to
[2003]

Options:

A 20T +b+x)dx

B. 220 (b —x)dx

C. 220 (x)dx

b—a
D. ==

O —C

f(x)d x.
Answer: C
Solution:

Solution:

b b
I =]xf(x)dx =](@a+b—x)f(a+b—x)dx
We know that
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becauseif(x)dx = Ef(aer ~x)dx

= (a+b)l£f(a+b—x)dx —Exf(aer—x)dx

— (a+b) lf fx)dx — Exf(x)d x [+ Given that f(a+b—x)=f(x)]
21 =(a+b)zf(x)dx

Sl Z(a%b)lff(x)dx

Question324

Xf sec’td t
L .,
The value of |, xsinx IS

2003
Options:

A.0

B.3

C.2

D. 1

Answer: D

Solution:

2
d | sec’td t
dx o sec’x” . 2X , ,
lim =3 = lim ———————— (by L’ Hospital rule)
X —0 d_x(XSinX) x — 0SINX+XCosX

. 2sec’x’ _2x1 _
lim = =

i 1+1
X_’(’(—SmXJrcosx)
X

1
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Question325

Iff(y)=e¢',g(y) =y;y > 0and F (t) = [f (t— y)g(y)d y, then
[2003]

Options:

A.Ft)=te"
B.E(t)=1—te '(1+1)
C.F(t)=e'—(1+1)
D.F(t)=te'
Answer: C

Solution:

Solution:

P = f(t-peouy

= iet_yydy = etie_yydy

=e-ye "= =—elye "+e”

.t
=—¢te '+e '—0—1] =—et[—t+1 © ]

t
€

=e'—(1+1)
Question326
1+2*+3%+...n* _ 1+2%+3%+.. .0
lim 5 lim 5
n— o n n— o n
[2003]
Options:
1
A. 3
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w
sl-

C.

N

€ro

D.

FN-

Answer: A

Solution:

Solution:
o123t ot 142243+
lim 3 lim 3
n— o n n— o n
n 4 3
= lim1 Y (5) - hml.nml( )
n—ooollr=1 n n— o n— o
1 3 x5 1
fx dx = [—] -0=
5 1o

3

=N

1
4 .1
=[x*dx— lim = x
0 n—oowll 0

1
5

Question327

f (x) and g(x) are two differentiable functions on [0,2] such that
f"x)—g"x)=0,f'(1)=2g'(1) =41 (2) =3g(2) = 9then f (x) — g(x) at
x=3/2is

[2002]

Options:
A.0
B.2

C. 10
D.5

Answer: D

Solution:
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'-'f"(X) _ g"(X) =0
Integrating, f'(x) — g'(x) =¢;
=>f'(1)—-g(1)=c=>4-2=c=>c=2
~f'(x)—g'(x)=2

Integrating, f(x) —g(x) = 2x +¢,
=>f(2)—g2)=4+c, 29-3=4+c,
=¢, =2~ f(x)—g(x)=2x+2
Atx=3/2,f(x)—g(x)=3+2=5.

Question328

| 2x(1 +51;1x)d X is
- 1+cosX

[2002]

Options:

2

(L
AT

B. n2

C. zero

D.

oA

Answer: B
Solution:
T 2x(1 +sinx) 4

- 1+cos2x
T T 1
=I 2xd x +2I X sin X dx

“r 1+ cosx “r 1+ cosx
T .
:0+4jxsmxdx

01+ coszx
We know that

] f()dx =0, if £(x) is odd.
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—2 [ f(x)dx, if £(x) is even
0

I:4]’(n—x)sin(n—x)dx
0 1+COSZ(TE—X)
I:4’I‘(71:—><)si2nxdx
0 1+cos™x
=4n7ft sinxdx_4jxsinxdx

=] 5 5
01+cos™x 1+cos™x
T

=21 =4n| X dx
01+cosx

put cosx=t= —sinxd x=dt
whenx=0,t=1and whenx=m,t=—1

-1 1 1 1
.'.I :_27[ ,[ —2dt:27[ .[

11+t -11+t
= 27t[‘[an_1t]_11 = 2n[tan_11 - tan_l(—l)]

(5 (3)] -2 3w

2

Question329
[x*ld x is

[2002]

Options:

A.2-\

B.2+\2

C.\2—1

D.—\2 —V3+5
Answer: D

Solution:

Solution:

We know that [x] is greatest integer function less than equal to x
2, Lo, z o, 3o,

SJXdx =) [x)dx+ | [xTJdx+ | [xT]+ ] [xT]dx
0 0 1 V7 V3

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



1 V2 V3 2
=f0odx+ | 1dx+ | 2dx + ] 3dx
0 1 3 3

=[x, 2+ [2x] 7+ [3x]
=2 - 1+2V3 -2V2 +6-33
=5-V3-\2

Question330

I_="1tan"xd x then ;,n[l_+I
0 n n

n— oo

[2002]
Options:
A5

B.1

C. of

D. zero
Answer: B

Solution:

Solution:

n/4 0 )
= | tan"x(1 +tan"x)d x
0

In—i_InJr2

0 n+1
_1-0_ 1

n+1 n+1
. _ 1 )
"In+In+2_n—+1 i]lmn[1n+1n+2]

n— oo
1 n n
= lmnl.— = lim—— = lim————=
n

n/4 n+1 n/4
= | tan"xsec’xd x = [ tan__ x ] [ Ix"dx =
0

. ,] equals

n+1

n+1
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Question331

I |sin x|d x is

[2002]
Options:
A. 20
B. 8

C. 10
D. 18

Answer: A

Solution:

Solution:
10n T

I = [ |sinx|dx =10]]|sinx|d x [+sin(107 —x) = sin x]
0 0

10%
= [ |sinx|dx
0

vwsinx >0, for0<x<m
as sin(w—x) = sinx

/2 /2
1 =20 [ sinxd x =20[cosx],” ~=20
0

Question332

P+2P+3P+ .
lim P 1S

n— o

[2002]

Options:

1
A

o

‘ -

B.

[S—

-p
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1

C.o- =L

o |-

1
D. >

Answer: A

Solution:

Solution:

P+2P+3P+ ... +nP .
+ H
nPt!

We have |im

n— oo

pooqP ! [Xp+1] : 1
ngnoorgll’l n 0 o ptl

o
+
—
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