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Integrals

Questionl

6 [, |(sin 3z + sin 2z + sin ) |dz is equal to .
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Answer: 17

Solution:

Let, I = [|sin3z 4+ sin 2z + sinz|dz
0

We knowy sin 3z + sinxz = 2 sin 2z cosx

c.8in 3z + sin 2z + sinz = 2 sin2z cos  + sin 2z = sin2z(2 cosz + 1)
™

I= [|sin2z(2cosz + 1)|dz
0

Critical points : V& € [0, 7]

sin2z=0=2z=0,%,7

:>2cosx+1:0:\cosw:—%:>x:%’r
2cosz+1>0 Vze]|0,27/3)
2cosz+1<0 Vze[2n/3,7]
Interval sign of sin 2x sign of 2 cos x + 1 sign of (sin 2x)(2 cos x + 1)
(0, /2) + + +
(17/2, 211/3) * + -
(2m/3, m) - - +
/2 27/3 T
I= [ sin2z(2cosz +1)dz — [ sin2z(2cose + 1)dz + [ sin2z(2cosz + 1)dz
0 /2 27/3
Using, sin 2z = 2sin z cos
/2 27/3 T
I= [ 2sinz (2cos®z + cos:l:)d:l: — [ 2sinz (2cos2m + cosm)d.’c + [ 2sinz (2c052m + cosm)d:l:
0 /2 27/3
Let t = cosa,sinedx,= —dt, limits get change

0 —1/2 1
I =202t Pe)dtt [ 2 (2t5+¢)dt o ~2 (2t +¢t)dt
1 0 =1/2

—1/2

1 0
=I=2[(2+t)dt—2 [ (2t2+t)dt+2 [ (26> +¢t)dt
0 -1/2 -1

; -1/2 0 N
2t3 t? 2t3 t? 2t3 t?
:>I:2[(T+7)71 _(T+7)71/2+<T+7>0]



Ist part = [%(71/2)3 + %(71/2)2 < {%(71)3 + %(71)2” =[-1/12+1/8+2/3—1/2] = 2—54
IInd part = [g(o) +0- {%(—1/2)3 + %(—1/2)2}] =[1/12-1/8] = —%

12,0, L2 _Z_ﬁ
IMlrd part = {3(1) + 2(1) {0+0}} =5 =%}

S>I=2[2—(-1/20)+ Bl =2x 3 =4

=61 =17

Question2

1
If [4cot~! (1 — 2z + 42%)dz = atan~1(2) — blog,(5), where a,b € N, then (2a + b) is equal to
0
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Answer: 9
Solution:

We are given

fol 4cot™ (1 — 2z + 42%) dx = atan(2) — bIn(5), a,beN
Step 1: Simplify the integrand
1-2z+42> =422 -2z +1>0 Vz €10,1]

For positive arguments,

cot “}(u) = tan~1(3)

$0

fol 4cot (42® =22+ 1)dz =4 fol tan ™! (m)dm

Using the identity tan™(1/u) = 5 —tan™"(u) (for u > 0):

=4 [% - fol tan~!(42? — 2z 4 1) dw]

Step 2: Evaluate the remaining integral
Using integration by parts and standard integrals of rational functions, one obtains:
fol tan !(42? — 2z + 1) dz = tan '(3) — 1In5

Substitute back:

1
I1=4 [g — tan~1(3) + ZlnS}

1
=4tan! <§> 4+ Inb

Using the identity:

tan~!(2) =2tan"'(3)

we get:

I=4tan"!(2) —In5

Step 3: Identify a and b

Comparing with



atan—!(2) = bIn(5)

we have:
a=4, b=1
Final Answer

2a+b=2(4) +1=[9]

Question3

Let [-] denote the greatest integer function and f(z) = lim -1

n—00

to
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Answer: 2
Solution:
o1 &R 1 & KRN 1 (K
-t (5 1) - 56 g )
.1 . nn+1)(2n+1) 1
(@) = lim —x ==~ 0= f(2) = 505

Question4

64

n

n
D,
k=1

o0
[’g—i] . Then 12 El f(%) is equal
J:

sin® #+cos® 0

an )
Let [.] be the greatest integer function. If & = [ (:r:l/ 3 [331/ 31)dz, then = [ <%> dé is
0

0
equal to .
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Answer: 36

Solution:

64 ) 3 4764
/ Xidg =2 . [X?] —192&
0 4 0

[ beae= a7 oan - [T [et0)ae [ [0 de =156

So o =192 — 156 = 36

1 367 in? 36 ™ in2
Now E = 1 o —dh =B g b gg

m JO sin®@+cos® 6 sin® §+cos® 4

36 p7/2 sin’ @
m J0 sin® f4-cos 9 9

= E=




LetJ = [TP—800 _qp ...

59+00566
Applying King J — /2 cos29
pplying King f T reog W
/2 7|'/2 )
Now 2J = [j in® 9+cos d6’(add( )&(2)) = tasne§6+1 9
Put tanf =X

< (1422)° 3
/0 A= X241

e} 1+L
/ —)\:)ld)\:ﬂ-
0 )\2_1+V
™
2
36
E="".2]=36
™

=J=

Questions

The number of elements in the set S = {z : = € [0,100] and [¢?sin(z —t
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Answer: 16

Solution:

/1 2 sin(z — t)dt = a*

0

use property /0 f(t)dt :/0 fla—t)dt

/ (z —t)?sin(z— (z— t))dt = / (z —t)2sintdt = z?
0 0

/z (zz — 2zt + t2) sintdt = 22
0

T xr Z
m2/ sintdt — 2:1:/ t sin tdt +/ t’sintdt = 2
0 0 0

differentiating with respect to  (Leibniz rule):

T T
2m/ sintdt + 2?sinz — 2/ tsintdt — 2z(esinz) + 2?sinz = 2z
0 0

2:10/ sintdt—Z/ tsintdt = 2z
0 0

differentiating again:

T
2/ sintdt + 2z sinz — 2z sinz = 2
0

2[—cost]f =2
— (cosz = cos0) =1
—cosz+1=1=cosz=0

finding number of elements in §'= {« : © € [0,100] and cos z = 0}

=(2n+1)

o

2
0§(2n+1)g <100 = 0<2m+1< 220 < 6366
s
9n < 62.66 = n < 31.33

forn € {0,1,2,...,31}, there are 32 values.

0

)dt = xz} is




the number of elements in set S is 32 .

Question6

Let a differentiable function f satisfy the equation f036 f(&)dt =4af(z). My = f(z)isa
standard parabola passing through the points (2,1) and (—4, 3), then 3° is equal to .
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Answer: 64

Solution:

Given, f036 f(£&)dt =4af(z)

Let & =u= Zdt =du

5 F(w) 2 du = 4o f(z)

Integration is w.r.t u, so treat = as a constant

Jo flw)du = Faf(z) = §af(z)

Now, differentiate both sides w.r.t z, use Leibniz theorem in LHS:
1 f(z) = 5[1- fla) + zf'(x)]

= 9f(z) = af(z) + azf'(z)

= azf'(z) = f(z)(9 - a)

£@) _ o
=y =

Integrating both sides
f'(z)
I f(@)

=1Inf(z) = =%nz +c

do = [ 18(2)da

= fz) = et oo

= f(z) =2 K {K=e}

It is given that f(z) is-a standard parabola passing through (2, 1) and (—4, 3).
So f(z) = Kz? type.

o —2—=9-a=2a=3a=9

>a=3

f(z) = Kz? passing through (2, 1)

) =1

1=K(2)?= K= %

&) = 2

f(z) is also passing through (—4,8), f(—4) = 8




Question7
If f(x) satisfies the relation f(z) = e” + fol (y + ze®) f(y)dy, then e + f(0) is equal to .
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Answer: 2

Solution:

o) = [ v+ 2e)
1 1
flz) =" + /0 yf(y)dy + /0 ze® f(y)dy
Integration is w.r.t g, so variable z is taken as a constant.
f@)= e + [y yf(y)dy + e [ f(y)dy.
Let A= fol yf(y)dy and B = fol f(y)dy, both are constants.
So f(z) becomes,
f(z) = e* + A+ Bze® .(1)
Or, f(y) = e¥+ A+ ByeY ...(2)
Solve, B = fol f(y)dy.
B= fol [e¥ + A + Bye¥ldy, { from (2) f(y) = e¥ + A + Bye'}.
B = [ [e¥ + A+ Bye¥|dy, {from (2) f(y) = € + A + Bye" }.
Using integration by parts, [ye¥dy = ye¥ — [e¥ = e¥(y — 1).

B= [ey+Ay+Bey(y71)]é.
B=1le!+A-140—-¢"—0-B-e(-1)].
B=e+A—-1+B=—A=1—c¢.

Finding f(0) using equation (1).

fl0O)=1+ A+0.
f(0) =141-e,{substitute A =1 —e}.
f(0)+e=2

Question$8

20 T
The value of > (‘\/ﬂ' (fzc|sin7rm|d:c> ) is
r=1 0
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Answer: 210

Solution:

T
Let J, = [z - |sin7z|dz
0



So we need to calculate
20
I=>% vnJ,
r=1
So,
I=ymn(Ji+Jy+ds+ -+ Jy)

Let e =t = wdx = dt

ks

r
Jy= [ Lisint|4L = L [ ¢|sint|dt
0 0

Period of |sin t| is 7, so break the interval

r T 2m 3m T
/t\sint|:/t\sint|dt+/t|sint|dt+ /t\sint|dt+--~ /t\sint|dt
0 0 ™ 2m (r—1)m

Now

|sint| = sint for Ist and II Quadrant
|sint| = = sint for IIl and IV Quadrant

Tt' sint|dt = }tsintdt - 7tsintdt + ?tsintdt 7 ilfﬂtsint. (=t T tsintde

0 0 ™ 27 37 (r—1)m

Solving ['¢ - sint using by parts

Su-vdz = v+ [odz — [ (v [vdv)dz

= [t-sint = (—tcost) — [1-(—cost) = —tcost +sint

Substituting the limits

= / t-|sint|dt = [~tcost + sint]} — [—t cost+sint]>™ + [t cost + sin |3 — [—tcost =+ sint]3r- - / tsint(—1)""dt
0 (r—1)r

=m4+0=0—[-27+0—{r+ 0} +[37+ 0 — {27} + 0]} — [-4m — {374 0}] + --- /tsint(—l)“ldt
(r—1)m

= [ t|sint|dt = [m+ 0] + 27 + 7] + [37 + 27] + [47 + 3x] ... [rr + (r — 1)7]
0
=n4+3r+b5r+Tn+...(2r— )7

=m(1+3+5+7+...(2r—1))

Sum of first 7 odd numbers is 72
rT

f t[sint|dt = 7r2

0

_ 1 _.2_ 1
Jp =t =

S0,

20 20 -
I:Z\/TI"JTZZ\/TF'TT
r=1 r=1

20
=I=Yr=1+2+3+...20

r=1

= =202 — 219

Question9

Let f be a differentiable function satisfying f(z) =1 — 2z + [e(@ V) f(¢) dt, z € R and let
0



g(@) = J(F(t) +2)5(t —4)9(¢ + 12)17 dt, @ € R.
0

If p and q are respectively the points of local minima and local maxima of g, then the value of
Ip + q| is equal to .
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Answer: 9

Solution:

The given equation is:
flay=1-2z+ [} e f(t)dt

z—t) z, —t

Since e! =e” - e”*, we can move e” outside the integral because it .is constant relative to ¢
flz) =1-2z +e® [ e tf(t)dt
Differentiate both sides with respect to « using the Leibniz Rule and the product rule:

fl(z) =-2+ [ez f(f e tf(t)dt +e* (e*zf(a:))}

Now, we use substitution from our original equation. Notice that e® [’ et f(¢)dt = f(z) — (1 — 2z). Substituting this back into the derivative
expression:

f'(@) = =2+ [f(z) =1+ 22] + f(2)
= f'(z) =2f(z)+ 2z -3

Combine the terms to get the linear differential equatio in the form of %(;) + P(z)f(z) = Q=)

@) of(x) =2z -3
Solve for f(z)
Integrating Factor (IF): ef 2w — g2

General Solution: f(z) - e % = [(2z — 3)e **dz

By integrating the right side (Integration by Parts), we get f(z) =1 — = + Ce?®.
Using f(0) = 1 (from the original equation), we find C' = 0.

Result: f(z) =1 —z.

Find the Extrema of g(z)

9(@) = (@) + 25t — )02 + 12) e

Differentiate both sides with respect to « using the Leibniz Rule

g'(2) = (f(z) +2)¥(x — 4)°(z +12)"

Substitute f(z) =1 —a:

g'(@)=(1-2+2)"@ - 4)°(x+12)"
g@)=(3-2)"@-4°@x+12)"

Critical points: z = 3,4, —12.

Plot on number line to find local maxima and minima.



— _+_ — —

1
T

-12 3 4

Local Minima ( p ): Atz = —12, g'(x) changes sign from negative to positive. Thus, p = —12.

Local Maxima (g ): Atz = 3, ¢'(x) changes sign from positive to negative. Thus, ¢ = 3.

x = 4 : No sign change occurs (even power 6), so it is not a local extremum.
Final Answer
Ipt+aql=|-1243[=|-9/=9

The value of [p+ ¢ is 9..

Question10

2/3 4
Ifa= [ logy(z*+4)dz+ [+/2z — 4dz, then o* is equal to
0 2
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Answer: 192
Solution:

As we know that

b £( b)
/ f(x)dx+/f() f~Y(x)dx = bf( b) — af(a)

o= (2v3)(4) = (0)(2)
=83

= a’ =192

Questionll

/4
If [ (cot(z— %)cot (z+ %)+ 1)dz = alog.(v/3 — 1), then 9o is equal to
/6

JEE Main 2026 (Online) 8th April Evening Shift

Answer: 12

Solution:

I=

ol gy

[cot (z = F)wcot (z+ &) +1]de




dx

T cos(mgg)-cos(:z'+§)+sm(mf%)~sin(z+%)

dx

o () [ e

| da

1
3 |: 2sin(z— %) sin(z+ %)

1

A
— 2cos (2%) : [m}n

T 1 _ [T _ T 2

=I= f" [7%7COS(21):|dI—f% |:1+2005 2z) :| f— [1+2 1-2sin? x)}dmif% |:3—4sin22):|dm
— T 2sec’ 2sec’z _ o 2sec’z

:>I_f% |:35eczw74tanz:c:| |:31+tan z)—4 tan? z:|dw_f% [3ftan2z:|dw

Substitute t = tanx = dt = (s,ec2 z)dx

o g [ () 1

V3

|
= (%) s fGeaas e = () [ e

(\/—+t)\/—t:|

Question12

/6

The value of f/ 6 (#ﬂﬁ-ﬁr/ﬁ)) dx is equal to:
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Options:

A.

8

B.

4

C.

2

D.

67

[r [{cos(m-%)-cos(m+§)+sin(w~§)-sin(w+§)}{cos(m%)-cos(m+§)~sin(w

5) sin (e 4 )

dz



Answer: B

Solution:
/% 7w+ 4z 7w — 4zt
z
o l—sin(jz|+%)  1—sin(|jz|+ %)
T 1

= 27r/ dzx

o 1=sin (:v+ %)
:271_/% 1'+sin (z + F) e

0 cos? (z+.%)

T T\]%
= 2ﬂ[tan <x+ - sec (:c+ —)}

6 6 /1o
=47

Question13

T

Let f : [1,00) — R be a differentiable function. If 6 [ f(t)dt = 3z f(z) + z* — 4 for allz > 1,
1

then the value of f(2) — f(3)is:
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Options:

A.

4

B.

D.
3

Answer: B

Solution:

6/ f(t)dt = 3z f(z) + 2 —4

1

By using leibnz rule

6f(z) =3f(z) + 3z f'(z) + 32>

f@)—af'@)
22

% ( f(;) > = —1f(z) = —2® + kz

1= —1+k(since f(1)=1)

flz) = —2® + 2z

f2)-fB3)=3

1




Question14

The value of

%NH

( [x}1+ 1 )daz, where [-] denotes the greatest integer function, is

ISIE]
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Options:
A.

&(21r —1)

w

o

%(371‘ =1)
Answer: D

Solution:

-1 0 1 X
1 1 1 71
—d —d —d —d
‘/;§2w+/_13w+/04m+/15m

e e

7
~~6 sl Y

Question15

dz

— s
1+¥/tan 2z

5m
The value of the integral [ *
24
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Options:

A.

w|3y

w

]

a

B

o

xS



Answer: D

Solution:
* 1
= — - 4 ..
/ﬁ 1+ (tan2z)1/3 ’ @
5
% 1
=I= /l 7 dz

24 1+tan(2(g—z+%*4))

51
2

28 1
I:/ 1/3
3 1+tan(%—2m)/

24

dz ...(2)

From equation (1) and (2)

<

2 [ fdatio s
~Jz 1+ (tan2z)'/3

24

o 1 _ 4m o7
=@If=l=5 x5 =
Questionl6

Let f be a polynomial function such that f (z*+1) = z* + 52% + 2, for all z € R.

3
Then [ f(z)dz is equal to
0
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Options:
A®

B.

wolon

o

Answer: A

Solution:

We are given the functional equation:
f(:z'2+1) =z £ 5x2 42
Let t = x? + 1. This implies that 22 = ¢ — 1. Now, substitute this into the right side of the equation:

f)= (-1 +5(@E—-1)+2
ft) =(t* -2t +1) + 5t —5+2
ft) =t>+3t—2

Replacing ¢ back with x, the polynomial function is:
f(z) =2 +3z -2

Now, we calculate the definite integral from 0 to 3 :



0

3f(:1:)d9: = /3 (z® + 3z — 2)da

32
38 3(3%)
= (?—FT —2(3)) —-(0)
27 27 27 27
L 6+27 33
T2 2
Question17

Let [.] denote the greatest integer function. Then

F\_,wlﬁ

12(3+[=])
( 3-+[sin z]+[cos z] )da}

is equal to :

B
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Options:

A.

127+ 5

B.

11w +2

C.

156m + 4

D.

137 +1

Answer: B

Solution:

1€ T (RS Y

-7
Breakdown the Interval Since 4 ~ 1.57 and — % ~ —1.57, we break the integral at the integer points z = —1,0, 1.
Interval [sin x] [cos x] Integrand f{(x)

R7;: 2 o™ e
[-1,0) -1 -1 261 _ 2y
N y ° U
1L 3] 1 0 ) s g

Notes on values :



e 1.Forz € (0,1),0 < cosz < 1,s0[cosz| = 0. (At z = 0, [cosz] = 1, but a single point doesn't change the integral).
2.Forz € [1, %),0 < sinz < 1,s0 [sinz] = 0.
To find the total value, we integrate the constant values found above over their respective subintervals:
-1 1 /2
I= [ 6de+ [12dc+ [ 16dz
—/2 -1 1

= I =6[z)7}; +12[]!, +16[z]]"

ST=6(=1-(-5) +120.— (<1) +16(5 - 1)

=1=—-6+3r+24+48r —16] =117+ 2

Question18

3
Let [.] denote the greatest integer function. Then the value of [ (%) dx is :
0
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Options:

A.
AOEEEE
B.

C.
9,3 1 1
e’ +e — 2¢? 2€3
D.

TERE T

Answer: B

Solution:

1 2
efte * e’+e
of e da -‘r{ 1

z

3 3 . z
'da:-&—Qf%dz

(62 — 1) + 612;1 + %((63 —e?)— (e 3 — 672))
3 2 -2
=Y 1NEY 2

ete’—e?e?
2

Question19



207
The value of [ (sin*z + cos z)dz is equal to:
0
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Options:

257
2
Answer:.C

Solution:

207
I=][ (1—2sin2:tcos2 )~d:v
0

207
= 207 — % f sin’ 2z dz
0

/2
= 207 — 3(40) [ sin®2z
0

= 207 — (g - 2y

=20m— 10 (£) =157

Question20

2
Let [(|sinz|+ [zsinz]|)dz = 2(3 — cos2) + (B, where [ - | is the greatest integer function. Then
=2

Bsin (g) equals:
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Options:

A.

1

B.



D:.
8

Answer: B
Solution:
Let the given integral be denoted by I. We can split I into two separate integrals:
2 2 2
I= [(|sinz|+ [zsinz])dz = [|sinz|dz + [[zsinz]dz
2 2 -2

2 2
LetI; = [|sinz|dz and Iy = [[z sinz|ds:
2 2
Step 1: Evaluate I;
Based on the property of definite integrals, if () is an even function (i.c., f(—z) = f(z)), then [, f(z)dz =2 [ f(z)dz.

Since |sin(—x)| = | —sinz| = | sin z|, the function is even. Thus,
2
I =2 [|sinz|de
0
In the interval [0, 2], 2 radians is less than 7 (= 3.14), so sinz > 0. Hence, |sin@| = sinz.

2
I, =2 [sinzdz
0

I = 2[—cos z]2 = 2(— cos 2 — (— cos 0))

I1 =2(1 —cos2) =2 —2cos2

Step 2: Evaluate I

Let f(z) = « sin z. We check if it is even or odd:

f(—z) = (—z)sin(—z) = (—z)(—sinz) = zsinz = f(z).

Since f(x) is an even function, [z sin z] is also an even function.
2

I, =2 [[zsinz]dz
0

Now, let us analyze the behavior of f(z) = x sinz in the interval z € [0, 2]:
e Whenz =0, f(0) =0.
e Whenz =2, f(2) = 2sin2.
Notice that m/2 < 2 < 27/3, meaning sin 2 is between sin(7/2) = 1 and sin(27/3) = ‘/T‘;’ ~ 0.866.
So,1.732 < 2sin2 < 2. Hence, the maximum value of f(z) at z = 2 is between 1 and 2.
Let's verify if f(x) is strictly increasing in [0, 2]. We differentiate f(z) with respect to z:
f'(z) =sinz +acosz
For z € (0,7/2], both sinz > 0 and cosz > 0, so f'(z) > 0.
Forz € (7/2,2], cosx < 0. We can rewrite f'(z) as:
f'(z) = cosz(tanz + )

Since tan z is negative in the second quadrant and 2 radians is smaller than tan~!(—2), the expression (tan z + z) evaluates to a negative value.
Therefore, cos z (negative) x (tanz + z) (negative) will yield f'(z) > 0.

Since f(z) strictly increases from 0 to a value between 1 and 2, there is exactly one real number a € (0, 2) at which f(a) = 1. So,
asina =1

For z € [0, c), the function values are 0 < zsinz < 1, which gives [zsinz] = 0.



For z € [a, 2], the function values are 1.< z sinz < 2, which gives [zsinz] = 1.

Now, split the integral I3 at z = a:

a 2
I2=2(f0dm—|—f1da:>

0 a
L=2z]2=22-0a)=4-2a
Step 3: Finding the value of Ssin (g)

Combining I; and I, we get the total integral:
I=L+1I,=(2—2cos2)+ (4 —2a) =6 —2cos2 — 2a
I'=2(3—cos2) —2a

According to the question, the total integral evaluates to:
I=2(3—-cos2)+p

Comparing our result with the given equation, we find:

B8=—"2a

Finally, substituting 8 = —2a into the expression 3 sin (é)

Bsin (é) = —2a - sin (%m)

Bsin (é) = —2qa-sin(—a) = —2a(—sina)

Bsin (g) = 2(asina)

From our earlier deduction in Step 2, we established that & sin o = 1. Therefore:
Bsin (é) —2(1) =2

Option B is the correct answer.

Question21

Let f be a real polynomial of degree n such that f(z) = f'(z)f"(x), for all z € R.If f(0) = 0,
then 36 (f’(2) + f"(2) + f02 f(:c)d:c) is equal to:
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Options:

A.

42

B.

46

C.

56

D.

66

Answer: C



Solution:

Let the degree of the real polynomial f be n.
Since f(z) = f'(z)f"(x) forall =, we compare degrees:

deg(f) = deg(f") +deg(s")
n=Mn=-1)+Mn=2)=2n-3
=n=3

So _f must be a cubic polynomial. Write
f(z) =az® +b2® +cx +d

Given f(0) = 0, we get d' = 0. Hence
f(z) = az® +b22 + cx

Now find derivatives:

f'(z) = 3az” + 2bx + ¢
f"(z) = 6azx + 2b

Use the given condition f(z) = f'(z)f"(z):

(az® + ba® + cz) = (3az® + 2bz + c)(6az + 2b)
Now compare coefficients of like powers of «.

For z3:

a = 18a?

1
e ATy (since a # 0 for a cubic)

For z2:
b= 6ab + 12ab
b= 18ab

With a = 1—18, this becomes b = b, so it gives no new condition on b.

For z:
c.= 4b% + 6ac

c 1
=4+ = (. 6a==
c +3 (. 6a 3)

#%:4b2:>c:6b2

For the constant term:

0=2bc=bc=0

But ¢ = 62, s0 bc = b(6b%) = 6b> = 0 = b = 0, and then ¢ = 0.
So the polynomial is

fl@) <15’

Now compute the required value:

fl@)= g2t = £ = g 4=
F@)=ges [ =5 2=

2 2 472
1 1 [ 116 2
do= [ =a¥do = — || == .2 ==
/Of(m)m /018“’ v 18[4}0 18 4 9
Add them:

F@)+ £1(2) + /0 F(z) d

2.2 .2 14
T3 3 9 .9

Finally,



36 (f’(2) L) + /ng(a:) dm) — 36 19—4 — 56

Question22

1
The integral fcot’1 (1 ++ wZ)dw is equal to :
0
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Options:

A.

2tan—t2 4+ %loge (%) + 5

B.

2tan~12 + %loge (;i—) -3

C.

2tan 12 — Jlog, (§) +

D.

2tan12 — %loge (%) -5

Answer: D

Solution:

Let

I= fol cot (1 + =z +2%)de

We will use the standard identity

cot Mt =tan"!(+) fort>0

Since1 +x + z2 > 0 on [0, 1], we can write
I= fol tan~! (m) dz

Now use the formula

tanla —tan~1b = tan! ( 1“_;;’,))

We try to express

1
1+z+z?

in a suitable form. Observe that

_ v, _ z+1)—z —
tan=!(z 4 1) —tan~!z = tan 1(3%) = tan 1(1+z1+zz)

Hence,

cot '(1+z +z’) =tan '(z+1)—tan 'z
So,

I= fol [tan_l(m +1)— tan™* m} dx

Therefore,



I= fol tan~Y(z+1)dz — fol tan~! z dz

In the first integral, put u =  + 1. Then when x = 0, w = 1, and when z = 1, u = 2. So
fol tan"l(z + 1) dz = f12 tan” Y u du

Thus,

I=[ltan"'udu~ [} tan'wdz = [Ptan"'zdz — [ tan"' zde

Now use

ftan™! zdz = ztan 'z — Llog(l +=?)
So,

ff tan"'zde = [ztan~l@ — $log(1 + a:z)]i

and

fol tan '@ de = [z tan 'z — Flog(1 + wz)](l)

Hence,

I'=|ztan 'z — jlog(L+ mz)]f — [ztan tz — +log(1+ mQ)}é
This becomes

I= (2 tan"12 — %log 5) — (tan*1 1-— %log 2) - (tarf1 = %log 2)
since at = 0, the value is 0.

Nowtan™!1 = %, )

I=2tan"'2— {logh —2 (4 — $log2)

I=2tan"12 - %10g5 — 5 +log2

Now combine the logarithms:

log2 — %logS = %log4 — %log5 = %log (%) = —%log (%)
Therefore,

I'=2tan"'2— llog (%) - 2

So the correct answer is

1 5 g

2tan 12 — =1 =) -=

an 5 log. ( 4) 2
Hence, the correct option is:

Question23
Ifa = 1and 8 = 1 +iv/2, where i =+/—1 are two roots of the equation

z® + az? +bx 4+ c=0,a,b, € R, then f}l (:I;3 + ax® + bx + c)d:I; is equal to:
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Options:
A.

-2



-10

Answer: C
Solution:

Since the coefficients a, b, ¢ are real, complex roots occur in conjugate pairs.
Given two roots are:
a=1, B=1+iV2
So the third root must be:
1—iv2
Hence the cubic polynomial is:
e® +az? +brtc=(z—1)(z - (1 +iv2))(z — (1 —iV2))
Now first multiply the conjugate factors:
(z —(1+iv2))(z — (1 —iv2))
This is of the form:
(A—iB)(A+iB) = A? + B?
with
A=z—1, B=+v2
So,
(z— (1+iv2)(z —(1=iV2)) = (2 —1)* +2
Therefore,
2’ +az’ +br+c=(z—1)((z—1)2+2)
Lety =z — 1. Then:
(=1 ((x—1)*+2) = (@=1)*+2(z — 1)
Now expand:
(z—1)2 =2° 322+ 3z -1
So,
23 +az+br+c=23 32> +3z—1+2z -2
=z>— 322 +52 -3
Now evaluate:
fjl(m3 +az? +bx+.c)dr = f}l(m3 — 322 + 5z — 3)dz
Using symmetry:
o 3 is an odd function, so
[Haddz =0
e 5z is also odd, so

f_ll S5cdr =0



Thus,

I (z® <32 + 5z — 3)dz = f_ll(—3x2 —3)dz

Now,

I da— [LT —li(-h)=2
-1 3] 3 3 3

Therefore,

Jl(—32%)dp = —3-2 =2

Also,

So total value:

—2-6=-8

Hence,

f—ll ('773 +ax® + bz +C) dr = —8
The correct option is:

So, Option C is correct.

Question24

The value of the integral (M> dx is :

costz

SNE] %wlﬂ
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Options:

A.

Jun
wll—

-
e

aQ

32
3V3

D.

64
3v3

Answer: C
Solution:

Putz = 2t = dx = 2dt

o 2t 1 (™ ¢n2
I= / Zn_(zdt) \ _/ m2+int
o 4t2+4 2 Jo 2 +1

_1/°° £n2 dt+1/°° tnt .,
T2, 241 2 /o t2+1




= [B2tan't] + Ly

2
=85+ n

0 fnt
I, = 2[ g dt

t=1=di=-—&
u u

_l/‘o m(1/u) ( du
2 )0 L1\
Add=1;=0

7/n2

I=
4

Question25

The value of the integral f lo g2+ L dz is:
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Options:

A.

wlog, (2)
2

wlog, (2)

C.
14 wlog,(2)
D.
2 + wlog,(2)

Answer: B
Solution:

Let

— [ _Inz
I= [y g de

We will use a standard substitution, as done in NCERT-type definite integral problems.
Take

T =2t

Then

dxr =2dt

and whenz = 0, ¢t = 0, and when z — oo, t — oo.

So,

I'=[7 220 . 24t

(2t)2+4
Simplify the denominator:

(2t)% +4 = 4>+ 4 = 4(1 + t?)



Hence,

I:fooo In(2¢ '2dt:lfoo In(2t dt

4(1+112) 2 Jo 142
Now use

In(2t) =In2+Int

So,

_ 1 fo© In2 1 (o0 Int
S 7f0 142 dt+§ 0 1+¢2 dt
That is,

_ In2 poo _dt 1 oo Int
I= 2 Jo 1+t2+2 0 1+t2dtL
Now,

o _dt  __ —14]%° _ =
lo T+2 [tan t]o =2
Also, let

_ (oo _Int
J= fo 142 dt

Using the substitution t = L, we get
u
dt = —L du
u

Then

J= f(] In(1/u) (—L)du

oo 1+1/u? u?

This simplifies to

J= [ 2 dy=—J

1+u?
Therefore,
J=0
So,
—In2 7 _ 7wln2
I=%-5=5

Hence, the value of the integral is

miln2

4

So, the correct option is:

Question26

Let (212 + 21%2), f(a), (32 + 372) be in A.P. and o be the minimum value of f(a). Then the

log, (@)
value of the integral - [ (ehi%zx) is :
IOge(ail)
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Options:

A.

7log, (5)

B.



log, (%)

C.

3log. (3)

D.

log, (%)

Answer: B

Solution:

flo) = 3 (22" +2 )4 (304 3.9))
a:%(2><2+2):3

In3 2z
I= / - da
n(3-1) €* —1

pute’ =t

1 9
I:_/ dt
2 /), 21

9
I:l In -1
4 t+1)/,

Question27

The value of the integral

— |y

32cos’z e
( T osne )da: is :

INE)
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Options:
A.

47+ 2
3m+8

3r+4
D.
4r+ 3

Answer: B
Solution:

Let
_ 7 32cosiz
I'=[7; $o5Fde

We will use the standard property:



If

I= [, f(z) de,

then

L= [* f(~z)da

and hence

oI = ffa(f(a:) + f(—m)) dz

Now here,

_ 32005t
fle) = &

So,

32cos!(—z
f(-z)= ( ,))

1+4-esin(-=
Using cos(—z) = cosz and sin(—z) = —sinz,

4
fl-z) = 25t

Therefore,
f(z) + f(—z) = 32cos’z (He;, + 1+e+”)
Now simplify the bracket:

1 1

Let ¢ = €2 Then e~*n = 1. So,

1 4,1 _ 1 4t -
T 1+ T 1+t + 1 =1
Hence,

f(x) + f(—z) = 32cos’z
So,
2l = f?l 32costzdz
4
Thus,
_ T 4
I= 16f7% cos® zdx

Since cos*

Z is an even function,
I=32 fo% cos* z dx

Now use the identity

cosiz = (0052 m) 2 _ ( 1+cgszz )2
which gives

costz = w

Therefore,

I =232 f()% 3;{:4cos282j:cos4m dz

I= 4f0%(3 +4cos 2z + cos4zx) dx

Now integrate termwise:

[3dz = 3z, J4cos2zdx = 2sin 2w, [ cosdx dx = iz
So,

I'=4[30 4 2sin 2 4 fnie] T

35”:77 sin2m:sin%:1, sindz = sinwm =0



Atx =0,

3z =0, sin0 =0

Hence,
I=4(3 +2)
I=3r+8

So the correct answer is:
3m+8

Hence, Option B is correct.

Question28

1
The value of the integral [ (;;:J—ﬂ)dx is equal to:
1
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Options:
A.

3log, 2
2log, 2

5log. 3

D.
3log, 3

Answer: B

Solution:

a4l
I= f ( z242|z|+1 ) dx
We will use the property of modulus carefully.

Since |z| changes at = 0, split the integral into two parts:

1= (E ) do+ fy (S50 ) do

z242|z|+1 z24-2|z|+1

For -1 <z <0

Here, |z| = —=x.

So,

Bl +l=2 241

and

22+ 2z|+1=22=22+1=(z—1)?

Thus,



fO xs—z-%—l dz

For0<z <1

Here, |z| = .

So,

4o+ 1=z +z+1

and

22 +2z|+1=22+2z+1=(z+1)>

Thus,

fl x +z+1 dx

(z+1)2
Hence,
I=I1+1
Now simplify both integrands.
Simplifying I;
We divide:
3 3

z—z4l _ z'—z4l
(z—1)2 z2—2z+1

On division,

3_
z’—z+1 _w+2+2z1

z2—2z+1 (z—1)2

Also,

2c-1 _ 2e=D+1 2 1
(zz—l) (a1 ozl + (z—1)2
So,

0
Ir:f4($+2+;%“%aiv>dx
Integrating term by term,

[aodz =2, f2dz =2z

[y dz =2Inlz — 1

[ Ghpde=[(z—1)"de = 3%

Therefore,

I, = [%2+21:+21n|x—1|—
Atz =0:

0 1

040t 2mi- 2 =1

Atx = —1:

1 1 1 1
1 242m2- 4 =1 :242mm2+1

So,

I =1-(<1+2In2) =2—2In2

Simplifying I

Now,

2 +z+l _ adta+l
(z+1)2 7 2?22+l
On division,

T +z+1 443
T T2t e

=—-142In2



Also,

dp+3 o Aet)-1 4 1
(e+1)? T T(@+1)? T @+l (2+1)?
So,

IZ:fol(m—2+24?—w)da:
Integrating term by term,

By [%272$+4ln|a:+1|+z+r1};
Atx =1:
3—2+4In2+ = ~1+4In2
Atz = 0:

0-0+4n1+1=1

So,
I,=(-144In2)—1=-2+4In2
Adding Il and I2
I=(2-2In2)+(—2+4In2) =2In2

Therefore,

Ly gd 4z +1
————— | dz = 2log,2
/;1 (m2+2\z|+1> v O8e

So, the correct option is:

Question29
1 3 -1

Let A= |2 1 « | beasingular matrix. Let f(z) = [ (t*+ 2t + 3)dt, z'€ [1,a]. If M and
01 -1

m are respectively the maximum and the minimum values of f'in [1, &, then 3(M — m) is equal
to :
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Options:

A,

64

B.

68

C.

72

D.

76



Answer: B
Solution:

Since A is a singular matrix, its determinant must be zero.

We have
1 -1
A= |2 «
0 -1
So,
|A[=0

Now let us calculate the determinant by expanding along the first row:
R )

= 1HM(=1) = (@(1)] = 3[(2)(=1) = (a)(0)] — 1{(2)(1) = (1)(0)]
=(-1-a)—3(-2)—-2

=—-1—-a+6-—-2

=3-a

Since |A| =0,

3—a=0=a=3

Now,

f(z) = [{(t* +2t+3)dt

Integrating,

f(z) = [§+tz+3t]: =L 12243
We need maximum and minimum values of f(z) in [1, o] = [1, 3].
Now check whether f(z) is increasing or decreasing.
fl(z)=2>+2z+3
fl(z)=22+22+3=(z+1)2+2>0 forallz
So f(z) is strictly increasing on [1, 3].
Hence,
e minimum value at z = 1
e maximum value at ' =3

Now,

m=f(1)=%++1+3=

—
vl

and
M=f3)=%+9+9=9+9+9=27
Therefore,
M-m=27- 3 =58-13_8&
So,

3(M—m)=3-% =68

Hence the correct answer is:

So, the correct option is .




Question30

1, x < 7/2
Let f(z) = { b@ssia) .If f is continuous at z = 7/2, then the value of
W, x> 7T/2
3b-6
[ |z? 42z —3|dzis:
0
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Options:
A.

5

D.
4

Answer: D
Solution:

The function f(z) is continuous at @ = I where

ol oy

fay— {3 S
@x) = .
b(1—sinz iz >

(w—2z)2

We observe the LHL from equation (z) :

lim flz)=f(5)=1%.....: ()

.

We must have the RHL from equation (i) to be % for the function f() to be continuous at & = % :

b(l—sine) 1

lim f(z) =% = lim gt = T e (444)
e—(3)" 2—(3)"
= lim b((flr:;i;)f) = % format <— Apply L'hopital's rule
e=(F) "
=" lim 457:152“;) 2 % format-@ Apply L'hopital's rule once more
e (5)
= lim beinz — Lo (iv)

+(3)

We can mathematically demonstrate conditional continuity of f(z) at x = % from equation (iii) and (iv) :

3b-6
Now,1= [ ‘mz + 2z — 3|dz
0

-6
|2* + 2z — 3|dz



Ct—=w

|m2 + 2z — 3|d:1:

Oj|($ +3)(z — 1)|dz

z+3)(z—1)<0;z € [-3,1]

(x+3)(z—1) > 0;z € (—o0, —3]
(
{(a:+3><x—1> > 02 € [1,00)

S 0}(9: +3)(1 - z)dz -I—j(m +3)(z—1)dz

:0f1(3—2m—m2)dm+1}(m2+2m—3)dm
S

= (3—1—%)+<§+4—6> —<%+1—3>
=4

Question31

vz(z2+z+1)
Vz+1) (v zi+x?+1

2
The value of the integral f ( ) dz is equal to:
0
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Options:

A.

log.(3 - 2v2)
B.

2log (4 +V2)
C.

2log, (3 +2V2)
D.

Llog,(1+ 6v2)
Answer: C

Solution:

2
— Va(z?taz+l
I { |: W= 1)4(vz4+z2+1) :| A



:/2 vz (z+z+1) ]dm
o )¢ )

[
[ \/m+1)-(\/m4+2m2+1—m2
LD (a1 - 22
/2[ Ve (z?+z+1)
"
[
l
[
[

dx

dz

(\/m+1)~{\/(x2+1+x)(z2+1m)}]]
(Wa): (VaTtz+1) )

(Vz+1)- (\/m2+1+m) . <\/m2+1—m)

=/2 Ve dz
0 (\/w+1)-(\/z2—m+1)

Letz =t = da = 2tdt

V2 o 2\ V2 [ 32
= 3% | B lae= () 7 [ et
Let t® =u = 3t2dt = du

232 2v2 du
I=(3)"J [m]

Using standard integration formulaes :

f(\/aﬂlmz)dw :lnlm+\/m| +C
- (3) [ufu+ var T2

= (2)“[In(2v2+3) —In1]=(2) - [In(3 + 2v2)]

Question32

If [(sinz) = (cosx)? de = — B (cot )2 — 2 (cot z)? — B (cot )7 + 2 (cot z) 7 +C, where

p; and g; are positive integers with ged (p;,¢i) = 1 fori = 1,2, 3,4 and C is the constant of

. . 15p1popsps &
integration, then titoasas 1S equal to
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Answer: 16

Solution:

) = 1+Tan?z)’sec?z
[isine)F eosz)Fae = [ <t et aua = | ( ) secte
Tan'"? 2 Tan'l/? 2
put Tanz =t
15p1papsps  15(2x6x6x2)

= =16
41929394 IX5x1x3




Question33

—z%)-e”
Let f(z) = [ % dz. If £(0) = 0, then f () is equal to:
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Options:

A.

V2e -1

V2e+1

V3e—1
D.
V3e+1

Answer: C
Solution:

_ o ewe
@) = | A

dzx

(27z2)e“"

(27z2)-ez

fla)= fmdw

_ /de
(¢m)(1 ~ )

1
/e”[ + 1 -Idm

[(\/m)(lfx) \/1*$2J

This integral of the form [e%[g(z) + ¢'(z)]dz = €® - g(z) + C

Let g(z) = \/%

(1+m)’<@—(1+z)(\/m)/
=)

g'(x) =

e )
— Vi-a?
1-z2

_ 1242’4

T VI (1-a?)

_ z+1)
Vi-z?(1-z)(1+z)

1
(\/1>_Iz> (1-z)

So value of integral

Apply initial condition f(0) = 0.to find C



Ozﬂf/%leC:C:—l

T (1+z
5 fle) = -1

S f)2) = e2(1+1/2) 1

Wby
- @% C12v3e—1
Question34
LetI(z) = [ 3dz and 1(0) = X3 + 20, If
(42+6) (V4z?+82+3) 4

I(3)= a\b/i + ¢y where a,b, c € N,gcd(a,b) = 1, then a +b + c is equal to :
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Options:

A.

30

B.

29

C.

28

D.
31

Answer: D

Solution:

_ 3dzx a 3dz
o) = [ veren s | wmaverrs

let2z+3 = ¢ = 2dz = —%dt — do = ~5;dt

1
let2r +2=2 ~1=——

- 3 (—5zdt) N —3dt _ ~3dt
1 )‘/2(1)\/@ AMW [im=

I(z) = —% /(1 —2t) Y2t

3| (1=2¢)1/2
{( ) +C:%\/1—2t+0

s FiveTe)

Substitute ¢ = Tlﬁ

I@) =3\ /1- 5 +C =3 /22 yC= 3/ +C

1(0) = @ +20 (Given), substitute x = 0 to find value of C.

%@+C:§+20:»4+0:@+20§0:20



I(z) = 3/ 35 +20

1 1
:L':EforI(—)
1 3 /1 +1 2
—1=2 +2 = A 2
( > 4 1+3 0 +O

L A ayE
Comparing with

+c:

a=3,b=8c=20
a+b+c=3+8+420=31

Question35

Let £(t) = [ (oot bt > 1.

If f(e™/?) = —e™% and f (e™/4) = ce™*, then a equals
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Options:
A.

1++2
—1-2V2

—1-+2
D.
—1++/2

Answer: C

Solution:

&)=/ (415111 106 L )dt t>1

1—cos(log, t)
Letlog,t = x.

t=¢e" =dt =e"dzx

1—sinz\ ,
ft)= /(1 —cosz)e QU
/ 1—2sin:§cos% 2g use sin 20 = 2sin 6 cos 6
= — = - |e%dz
2 sin? 2 1 — cos 20 =2sin? 6
1
f(t) = / [—cosec2 ;E cot ;} e’dz

This standard integral of type [ e [g(z) + ¢'(z)] = e” - g(z) + C.

let g(z) = — cot 5.

2.z

g'(z) = — (—cosec’ £).- 3 = Fcosec?

K s
7 -

so f(t) =e®- (—cot £) 4+ C.



substitute value of = log, t back.

f(t) = ~teot (%4) + ©

use f (e™?) = —e™? to find C:

1 /2
— ™2 = _e™? cot <_—0g52€ ) +C

L™= _ml? cot<4)+C
—e?=—e"? 1 C=C=0
£(t) = ftcot< = ‘)

Itis given that f (e™/*) = ae™*.

/4
ae™ — e oot (101%7@)
2

a = —cot (%)

using result 1 + cos 20 = 2 cos? § (1)

sin 260 = 2sin 6 cos 0
1+cos26 2cos? 9
sin20  2sinfcosf

o o ()= - (4552

=cotf ...(2)

Question36

If [ ( 15 cos’ 2 )da: = f(z) + C, where C is the constant of integration, then f (%) — f (5 ) is

sin® z cos? ¢
equal to

JEE Main 2026 (Online) 28th January Morning Shift
Options:
A.

(26 — v/3)

D o)

(8- V)

5)F

o

5 (26+v/3)

w

D.
2 (44 6)

Answer: B

Solution:

The given integral is :



1-5cos’a
I= f(sm z cos? z)da:
We can rewrite the integrand by splitting the terms:
1 5cos’ x
I= / < — -5 )d:c
sin’ zcos?z sin’zcos’z

2
Ij/(sec z ~ 5cosec’ m)dm
sin®

Observe that the derivative of f(z) = 282 = gives us this exact expression:

d < tanz ) sec2z-sin®z — tanzx - (5 sin® z cos z)

dz \ sin®z sin'® 2
sec?zsin®z = 5sin’x secz —5 1—5cos’z
sin' z sin® z sin® z cos? z
_ tang __ sinz/cosz __ 1
Therefore, f(z) = BT = it \F N\

Calculate f (%) —f (%)

We substitute the values into the function f(z) = ot ;CO” :
o Atz = §:
. T 1 ™ V3
in(5) =g es(§) =%
'3 - or o~ a8
6 (1/2)*- (V3/2)  (1/16)-(v3/2) V3
o Atz =7
sin (§) = J=, cos(§) =5
T\ — > 1 =
=1 (%) 1/f V2 WV W2

S f(

o3

) - 1(5) =% 42

Factor out == \/ to match the options :

==(8-v2-v3) = (8 -6)

Question37

Let f(z) = [ wwiw, be such that f(0) = —26 + 241og,(2). If f(1) = a + blog,(3), where

a,b € Z, then a + b is equal to :
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Options:

A.

-5

B.

~11

C.

~18

D.

—26



Answer: B
Solution:

Given

f@) = [t

f(0) = —26 4+ 241n2 and
f(1)=a+bln3, a,beZ

Use substitution Let =5 = da = 6t°dt
223 — (t6)2/3 .

212 — (te)l/Z 43

Substituting these into the integral :

fl@) = [irdt = [ witdt = [Ldt

ti42t3 £ (t+2)
manipulate
2 (P-4)+4  (-2+2)+4 4
2 T t+2 t+2 *(t_2)+t+_2

Now, integrate term by term:

f@):ﬁ/(t—ﬂ%)dt

2
f(m):6[%f2t+4ln|t+2\] e

f(z) =32 — 12t + 24In|t + 2|+ C

Back-substitute ¢ = /6 :

f(z) = 32z'/* — 12¢'/% + 241n |ml/6 +2|+C

Finding the Constant C

We are given the initial condition f(0) = —26 + 241n(2) :

£(0) = 3(0) — 12(0) 4 241n(0 +2) + C
~26+241In(2) = 241n(2) + C = C = —26

So, the complete function is:

f(z) =322 ~ 1226 4+ 241n («'/5 + 2) — 26
Solving for a and b

Now we evaluate f(1) :

£(1) = 3(1)V8 ~ 12(1)0 4 241n (110 4-2) — 26

F(1) =3 =12 4 241n(3) — 26
F(1) = —35+ 241n(3)

Comparing this to the given form f(1) =a + bIn(3) :
a=-35 and b=24

Then

a+b=-35+24=-11

Question38

Let f(z) = | (%)dw If £(4) = 14log,(3) and £(7) = log,(2* - 37), a, B € N, then & + 3

is equal to :
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Options:

A.

31

B.

37

C.

39

D.

41

Answer: C

Solution:

fz) = f 8(2c42)48 5

e42z-15
= f(z)=8fn z? +2z — 15|+ 4n %| +C
= f(4) =143+ C
= 14/n3 = 14{n3 +C
SC=0
Now, f(7) = 8(n48 — {n3

)
= f(7) = £n(2% x 37)

=32 8=T7=a+pB=39

Question39

Let f : (0,00) — R be a twice differentiable function. If for some
1

a #0, [ f(Az)dX = af(z), f(1) = 1 and f(16) = 4, then 16 — f' (5 ) is equal to
0

JEE Main 2025 (Online) 29th January Morning Shift

Answer: 112

Solution:



1
/ f(Ax)dA = af(x)
0
Ax =1t
d\ = ldt
X

i /O " f(t)dt = af(x)

/ (k)b = axt(x)
0

f(x) = a (xf'(x) + f(x))
(1-a)f(x) = a-xf'(x)
P (l-a) 1
flx)  a - x
£lnf(x) = 1;
x=1f1)=1=c=0

x = 16,(16) = %

alnx—i—c

=16 +96 = 112

Question40

ot

1 T )
If yn& <f(3:c + 5)td:c) =2 (£)3, then o is equal to
SAI]

JEE Main 2025 (Online) 29th January Evening Shift

Answer: 64
Solution:

1% form

NowIJ:e“WL<ﬁ3ﬁii

t \ "3t

1
_1>
0

F 8t+1 — 5t+1 —_3t—3
3t(t+ 1)
8In8—-5In5—3
e A2 N

) )

On comparing

a =64

Question41




s

T
If 24 [ | sin |4z — 75| + [2sinz] |dz = 27 + o, where [-] denotes the greatest integer function,
0

then « is equal to .

JEE Main 2025 (Online) 29th January Evening Shift

Answer: 12

Solution:

:24/0418 — sin (4x7 17T—2) +A;r::sin (4Xf 1—7;>

% /4
+ / [0]dx + / [2'sin x]dx
0 /6

:24|:(1cos%) (fcosl—”zfl)

Jr7r T
4 4 4 6

1 s
=24(=-+—)=2 12
(2+12) ™+

a=12

Question42

3

€
Let [.] denote the greatest integer function. If f [ 1
0

ew—l

}d:c = —log, 2, then o? is equal to

JEE Main 2025 (Online) 2nd April Morning Shift

Answer: 8

Solution:

To solve this, we start by evaluating the integral:
E.’i
I=[ilz=]dz
The greatest integer function [-] returns the largest integer less than or equal to the input value. Here's how we can approach the problem:

Determine the function inside the integral:

Identifying the intervals:

When e!=® > 2, which simplifies to'z. < 1 — In 2, we have [el””} =0,

When 1< el < 2, simplifying gives 1 — In2 < = < 1, and thus [e!*] = 1.
When 0 < e~ <1, which holds for z > 1, thus [el‘”] =0fromz=1toz = e
Evaluate the integral on these intervals:

Ji7" 2de = 2(1 - In2)



Jl,,ldz=1-(1-In2)=In2

12 0dz =0

Combine these results:
I'=21-In2)4+In2+0=2—-1In2
Thus, we are given that:
a—1n2=2—1n2

This implies that:

a=2

Therefore, a® = 2% = 8.

Question43

Letfor f(z) = Ttan® 2z + 7tan®z — 3tan*z — 3tan?z, I; = OW/4 f(z)dz and

Iy, = 0”/4 z f(x)dz. Then 7I; + 121, is equal to :

JEE Main 2025 (Online) 22nd January Morning Shift
Options:

A. 27

B.1

C.w

D.2

Answer: B

Solution:

f(z) = Ttan®z + 7Ttan®  — 3tan* 2= 3tan’z
= T7tan%z (1 + tan? a:) —3tan?z (1 + tan? m)
> (7‘can6 z — 3tan? w) (1 + tan? :c)

= (7‘can6 z — 3tan? w) sec’z

b b

L = ' flz)dz = /4 (7tan®z — 3tan® z) sec? zdw
0

S~

T
=1-1=0
0

7 3

<7tan7m 3tan3m>

x P

' zf(z)dz = / "2 (7tan® z — 3tan® z) sec? zdx
0

ol
Il
S—

=z (tan7a: *tan?’a})‘gﬂ — /T 1- (tan7a: ftan3w)dac
0

=0- /T tan® z (tanQJ:f 1) (tan2x+ l)da:
0

tan*z  tan®z |7

4 6

T
= / (tan3 x — tan® a:) seclzdr =
0 0

Hence 717 + 121, =1




Question44

e ((log;e z)2+1) -

= - |dx is
e((logez)2+1) 1+e((6*10gez)2+1) ! )

The value of f:; % (

JEE Main 2025 (Online) 23rd January Morning Shift
Options:

Al

B. log, 2

C. e?

D.2

Answer: A

Solution:

LetlnX:tﬁg:dt
X

1
% e 1+t2
= —4 &
2 e 4 e1+(6-1)?

1
4 R S
_ el+(6-1)2
2 1 + e1?

el+(6-1)2

4

21:/ dt=(t)3=4—-2=2
2

I=1

Questiond5

3

2 gnd oI s

IfI= [2—3m2Z _ dqz. then -ZSIMTCOST "4 equals :
.ﬁ sm%wwwgw 2 ﬁ) sin? z-+costz q

JEE Main 2025 (Online) 23rd January Evening Shift
Options:

A =

B. T

C. =
D. =
Answer: C
Solution:

Forl

Apply king (P —5) and add



/2
21:/ de=~>1="
. 2 1

™2 psinzcosz
I, = .47(1%
0o sin“z + costz

Apply king and add
T /”/2 tanxsec?xdx
=1 2T
0

4 tan?x + 1
put tan®x =t

7r/°° dt
8 Jo t2+1
2

T
16

7T7I'_
8 2

Question46

If I(m,n) = [} @™ (1 — )" *dz,m;n > 0, then I(9, 14) + (10, 13) is

JEE Main 2025 (Online) 24th January Morning Shift
Options:
AL1(9,1)
B. I(1,13)
1(19,27)
D.1(9,13)
Answer: D
Solution:
I(m, m) = /01 X2 1(1 —x)* 1dx

Letx = sin># dx = 2sinfcosd df

/2
I( myn) = 2/ (sin )2 ™ (cos §) 1 df
0

/2

1(9, 14) +1(10,13) = 2 / (sin @) (cos 0)*" df
0
/2
+ 2/ (sin 8)'*(cos )% df
0

/2
= 2/ (sin@)'7(cos #)%° dg
0
= 1(9,13)

Questiond47

Iff £ 96’” COS Lde = m(ar®+ B),a, B € Z,then (a + B)? equals

JEE Main 2025 (Online) 28th January Morning Shift

Options:



A. 196
B. 100
C. 64

D. 144

Answer: B

Solution:

z
f 9682+C§j;z dz  (Apply King Property)
-3

LIPS T,
/ 96z° cos” z = 48/ z*(1 + cos 2z)dz
0 0

3 /2 z
48 <—> + / 3 cosr 2zdz
3./ 0

= On solving 7 (27r2 — 12)
Sa=2,p=-12
= (a+ B)* =100

Question48

Let f be a real valued continuous function defined on the positive real axis such that

T 15
g(z) = [tf(t)dt. If g (z3) = z8 + 27, then value of > f (r3) is :
0

r=1

JEE Main 2025 (Online) 28th January Evening Shift
Options:
A.

270
340

310
D.
320

Answer: C

Solution:



wl

g(z) =22+

g'(z) =2z + g 5
_ (@)
f@) =——
flz) =2+ gm%
f(r*) =2+ %

15
Z <1 + %r) =310

Question49

Let f : R — R be a twice differentiable function such that f(2) = 1. If F(x) = xf(x) for all
2 2 2

x €R, [zF'(z)dz = 6 and [z?F"(z)dx = 40, then F'(2) + [ F(z)dz is equal to :
0 0 0

JEE Main 2025 (Online) 28th January Evening Shift
Options:

A.

13

B.

1

C.

9

D.

15

Answer:'B

Solution:

/02 xF'(x)dx = 6
=xF(x)|2 = Azf(x)dx =6

=2F(2) - /2XF(X)dX =6[.£(2) =2F(2) =2]
/02 xF(x)dx=-2 ...(1)

2
= / Flx)dx= -2 ...(2)
0
Also
2 y 2
/ 22 F"(z)dx = mZF'(a:)|0 - 2/ zF'(z)dz = 40
0 0
—4F'(2) — 2 x 6/ =40
F'(2)=13

S F(2) + /OZF(a:) —13-2=11




Question50

The integral 80 (M

9+16sin 20 )d0 is equal to :

S S

JEE Main 2025 (Online) 29th January Morning Shift
Options:
A.

3log4

4 log3
C.
6 log%
D.
2log3

Answer: B

Solution:

T sin @ + cos 6
I= de
80/0 <9+16(2sin0-c059)>
T sinf + cos 6
= db
80/0 9—16(1 —2sinf -cosf — 1)

> 1 sin @ 4-cos 6

B /0 9+ 16 — 16(sin 6 — cos 6)?
Let sinf —cosf =t

(cos 0 + sin §)d0 = dt

0

dt
=80 —_—
/,1 25 — 162

_ 80 /0 dt
), 5y
5 0

5 In Tt
2(3) [§-¢

=2In(1) +41n3
=4In3

-1

Questions1

T

Let f(z) = [t (t2 —9t + 20)dt, 1 < z < 5. If the range of f is [a, 3], then 4(« + 3) equals :
0

JEE Main 2025 (Online) 29th January Evening Shift
Options:

A.



253

157

154
D.
125

Answer: B
Solution:

f'(z) = 2* — 92 + 20z = z(z — 4)(z — 5)

. + |
I [
0 4
zt 923 20z?
@ =7 3"
f(1)=%73+10—2—=a
f(4):¥—3(64)‘ +10(16) =32 = 8

4(a+ﬂ)=4<24—9+32) =157

Question52
1 1 _ . .
4 f, ( erm)dw 3log, (1/3) is equal to :

JEE Main 2025 (Online) 2nd April Evening Shift
Options:

A.2=+/2 —log,(1+/2)

B. 2+ /2 + log, (1 ++/2)

C.2+ /2 —log.(1+2)

D: 2~ /24 log, (1+2)

Answer: A

Solution:

1
1
I::4L/1 dz
0 V3+ a2+ V1+2?
1
:2/ V3+a22—V1+alde
0
1 1
:2[/ \/3+x2da:—/ \/1+:t2d1:]
0 0
1
=2[<§m x2+3+%ln‘\/3+x2+z‘>f

1 1 4
—z 1—|—a:2+—ln‘ 1—|—.1:2—|—m"
2 2 .



=2 [(1 + gln3f ;mﬁ) - <§ + %1n(x/§+ 1))

3 11
=2<1+Zlngfﬁfgln(\/§+l)>
—3InV3+2-v2-Im(V2+1)
I-3lmv3=2-v2-In(v2+1)

Questions3

Let (a, b) be the point of intersection of the curve x2 = 2y and the straight line y — 22 — 6 = 0 in

the second quadrant. Then the integral I = fab 11””; dz is equal to :

JEE Main 2025 (Online) 2nd April Evening Shift
Options:

A 27

B. 18

C.24

D. 21

Answer: C

Solution:

2?2 =2yandy — 2z — 6 =0

332

7—23@—6:0
2 4r—-12=0
22 <6z +22—-12=0
z(z—6)+2(z—6)=0
(z—6)(x+2)=0

Point of intersection are (6,18) and (—2, 2)
(—2,2) is in second quadrant

a=-2,b=2

2 2
9z
I= | ——dz ... i
/_21+5zdm (i)

I=[? 22 dz . (i)

1+5

Adding (i) and (ii)

2
2I:/ 9z%dx
N

Question54

Let f : [1,00) — [2,00) be a differentiable function. If 10 fll f(t)dt = 5z f(x) — z° — 9 forall
x > 1, then the value of f(3) is:

JEE Main 2025 (Online) 2nd April Evening Shift



Options:
A.22
B. 26
C.32
D18

Answer: C

Solution:

To solve the problem, we start with the given equation:
10 [ f(t) dt = bz f(z) — z° ~ 9

By differentiating both sides with respect to =, we have:
(10 [ f(t) dt) = L (5zf(z) = 2 - 9)

The left side simplifies to 10f(z). For the right side, using the product rule and the power rule, we get:
10f(z) = 5f(z) + 5z % f(z) — 5z*

Rearranging terms, we obtain:

5f(z) = bz f(z) — 5z*

Lety = f(x). Thus:

5y = 5;1:3—5 — 5zt

Dividing by 5, we have:

y= m% —z*

Rewriting, we get:

dy oy 3

dr x %
This is a linear differential equation. The integrating factor (I.F.) is calculated as:
IF =/ % = e = %

Multiplying through by the integrating factor, we have:
y~%=fm3-%dm=fm2dm:%a+0

Thus, we solve for y:

y= ITA +Cz

Substituting back, we need to find C using the condition at = 1:

Since fll f(t)dt = 0, we substitute:

10-0=5-1-f1)—-1°-9 = 0=5f1)—-1-9

5f(1)=10 =~ f(1)=2

Now use f(1) = 2 in the function:

2=3+0C1 = C=13%

The function f(z) is given by:

4

flo) <5+

To find f(3):

wlot

x

f3)=3+3.3=27+5=232

Therefore, the value of f(3) is 32.



Question55

Let the domain of the function f(z) = log, log, logg (3 + 4z — z?) be (a, b). If
fob_a [z%]dz =p — /g — v/T,p,q, T € N,gcd(p, ¢,7) = 1, where [-] is the greatest integer
function, then p + g + r is equal to

JEE Main 2025 (Online) 3rd April Morning Shift
Options:

A. 10

B. 11

C.9

D. 8

Answer: A
Solution:

Step 1: Ensure the innermost function is greater than zero:

logg(3 + 4z — 22) > 1

Step 2: Simplify the inequality from Step 1:

344z —-22>6 = 22 -4z +3<0

Step 3: Solve the quadratic inequality:

(z=1)(z-3)<0

This inequality indicates that  must lie between the roots, giving the interval z € (1, 3).
With the domain of f(z) identified as (a, b).= (1, 3), we calculate the definite integral over [0,b — a]:
Calculate the Integral:

Given:

Jy 12 da

For b — a = 2, we compute:

[z dz = flﬁ ldz + f\}? 2dz + fjg 3dz
Computation of Each Integral Segment:
[Pz =v2 -1

[ 2de = 2(v3 - /2)

[553dz = 3(2 —/3)

Summing these, we have:

5-v2-43

Conclusion:

The values for p, g,;and r are p = 5, ¢ = 2, and r = 3, with the greatest common divisor of these numbers being 1. Therefore, adding them together
gives:

p+g+r=5+2+3=10



Question56

8xdx

2 piom?s 1S equal to

The integral [{" 4—

JEE Main 2025 (Online) 3rd April Evening Shift
Options:

A.2m?

B. 4n

C.n?

D. 3

Answer: A

Solution:

1=A7T8—md:c...(1)

4cos?z +sin’z
™ —

I:/ 8(m — ) -
0 4cos?(m —z) +sin®(7 — )
™

8(m —

S

0

4cos?z +sin’z

Adding (1) and (2)

& 1
21 = 87r/ — dzx
0o 4cos?z+sin’x
2

I:47r><2/ T ir
0

4tan’zx
Puttanx =1t
sec? xdx = dt

_ o _dt
I=8nf; s

1 t\~
I= 871'5 (tan% 5) .

= (3)

I=2x2

Questions7

P dz is equal to

1 T
The value of [ (1+/[a[=z)e”+(y/[z[—z)e
-1

JEE Main 2025 (Online) 4th April Morning Shift
Options:
A1+

B.1-

Do N
) N



22
C.2+ =5
22
Answer: A

Solution:

q /1 (14+4/]z] — z)e* + \/\m|—x)e_zd
= z

/ 14 ]zl =a)e® + (/|| — z)e™™

et 4 e %

(1+\/m+ z)e” +(V|z|+m)e“”>dm

—z+ew
/ (+fa[— 2+ Izl o) (" + o)
XL

e(l! + e*Z

=A 1+\/Im|7$+\/|$|+$)dw

1 5.3 |1
2 G
2/ (14 V2z)de =z|g + \/;EZ

2 o
1+2f
B 3

QuestionS8

Let f(z )+2f(l) =z? +5and 2g(z) — 39 (5) = z,z > 0. Ifaa—f1 z)dz, and
B = f | g(z)dz, then the value of 9o + S is :

JEE Main 2025 (Online) 4th April Evening Shift
Options:

A0

B. 10

C.1

D. 11

Answer: D

Solution:



f(:c)+2f(%> =22 +5

2f <%> +4f(x) =2 <% +5)

2
3f(a:):§—1:2+5
2

flz) = %(F —w2+5>
24(z) — 3¢ (%) Ay
2% (%) ~3g(z) = =

Org(z) — 6g (%) P

6g <%) —99(z) = %

1 z?

1] 2 8 2
*5[‘5‘?*5”“’]1
- §+10 - 7271+5
~ 3 2 3 3

1 8 1
=Z|-1-2+4+104+24+= -5

3 3 3

Question59

The integral ;' (lw;;i)os;?;” dz is equal to

JEE Main 2025 (Online) 7th April Morning Shift
Options:

Al (m+1)

B. “3 (m+6)

2,

C. =(r+2)

a

3



D. 2—\%(%—1—4)

Answer: B

Solution:

I:/ @rysme, G
o 1+3cos’z

_/7' (m—a + 3)sin(r — z)
) 1+ 3cos?(m —x)
*/" (m+3)sinz - zsinz
“Jo 1+4+3cos?2z ¢

Add (i) & (ii)

_ 7 (n46)sinx
2I = fO 1+3 cos? z dz

Letcosz =t = —sinzdz = dt

NN _ s 1
(m+6) [ ﬁ = (%6) [ t2+(d;§)2

= 2= (ﬂjgﬁ {tanfl(\/g) — tan"1(—V/3)
m+6 T s
(G
_(m+6)\ 27
(7)) 5
I m(m+ 6)
33
Question60

1 2
Let f{x) be a positive function and I; = [ 2z f(2z(1 — 2z))dz and I, = [ f(z(1 —z)) dz.
1

o=

Then the value of % is equal to
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Options:

A.

12

B.

D.
4

Answer: D



Solution:

I = /11 2zf(2z(1 — 2z))dz

2

1 2
=2r=t=2dx=dt éh:E/ tf(¢(1 —t))dt
1

= ol = /2(1 1) f1— )1 — (1 - t))dt

=2 = fzf(t(l —t)dt — j‘tf(t(l t)dt

=2I =1, —2I

Question61

The integral

.’—t%wlw

(Jm2a sin(rz)|)dz is equal to:

JEE Main 2025 (Online) 8th April Evening Shift
Options:
A.

243
447

1+ 37
D.
3427

Answer: C

Solution:

3/2
Let,I = 7r2/ |x sin 7x|dx
-1

1 3/2
= 7’ / xsinTrdef/ x sin rxdx
—1 1
1 3/2
=722 / x sinxdx — / x sin rxdx
0 -1



Consider

/ x sin mxdx

1 1
—X- —cosmc—i—/l- —cos mxdx
T T

sin 7Tx
2

4 X sinmx \ ! b'd sin x 3/2
I=n"<2(——cosnx + 5 — | ——cos7x + 3
T T 0 m s 1
2 1 1
2 —_—— —— . —
3 1
T 0w

X
= — — —COSTX +
™

Question62

If [e® (az \;1111_;;? + (1831;)5;’/2 = >da: = g(x) + C, where C is the constant of integration, then

g (%) equals :

JEE Main 2025 (Online) 22nd January Evening Shift

Options:
A5
B. 54/3
.55
D. V%
Answer: A
Solution:

.d xsin~'x _ sin~'x n X
TE&\Vite/) g 1%

/ xsin"x sin"!'x X
= + dx
1 ;XQ 1-x2)*?  1-x

x Xsin- Ix

V1I—x2

Note : assuming g(z) =
1

ol/2
9(1/2)=T' ——[

Comment : In this question we will not get a unique function g(x), but in order to match the answer we will have to assume g(z) = W
—X

+c=gkx)+C

xex sinf1 T

Question63



LetI(z) = [ e IFI(37) — 1(24) = %( 1 _ %),b,ce/\/, then 3( b +c) is

(z—11)B (z+15) T3 bT3 cT3
equal to

JEE Main 2025 (Online) 23rd January Morning Shift
Options:

A.39

B.22

C.40

D. 26

Answer: A

Solution:

dz
I(z) =
(@) /(m—11)%(m+15)1—§

z—11 26
—— =t=> ————dz =dt
z+15 (z+5)2 v

@)~ 1 dt 1 18
Y796 ) P T 26213

1/x—11\¥"
1) = z(m) e

17926\ 1 /13)\2/13
137) 1020 = L(20) LB

4\ 52 4\ 39
1 1
“a\9213 ~ 32713

AR 1
T\ s T gy

b=4,c=9
3(b+c) =39

Put

Question64

Let [ z3sinz dz = g(z) + C, where C is the constant of integration. If
8(9(5) + 9 (%)) =ar®+ Br*+v,a,B,7 € Z,then a + 3 — yequals :

JEE Main 2025 (Online) 23rd January Evening Shift
Options:

A. 47

B. 55

C.62

D. 48

Answer: B



Solution:

/9:3 sinzdz = —z° cosz + /3m2 cos zdx

= —z3cosz + 3z2sinz — /6:6 sin zdz

= —z%cosz+ 3z%sinz + 6z cosz — 6sinz + ¢

So g(z) = —z3cosz + 3z sinz + 6z cosz — 6sinz
m 3m?
)==2" _%

9(2) 1

d(z) = z’sinz
3

v(3)-%
(0(3) 205 2w <o

Soa+ f—vq=>55

Question65
If f(z) = fmdw f(0) = —6, then (1) is equal to :

JEE Main 2025 (Online) 28th January Evening Shift
Options:

A. 4 (log, 2 — 2)

B.log,» 2 + 2

C.2 — loge?

D. 4 (log, 2 + 2)

Answer: A

Solution:

Substitution: Start by substituting = #* which implies dz = 4t dt.

Integral Transformation:

addt At
f 1/4(1+zl/4 dwifzut =J 1+ dt

4t

Rewriting the Integral: The expression 15

can be decomposed as:

=4 (SR =4 (¢ -0+ )
Separate and Integrate:
4ft—1)dt+4 [ 5 dt

Solving the Integrals:
The integral of ¢t — 1 is @
The integral of —— is In(¢ + 1).

t+1

Therefore:
fl@)=4{ S s+ c
Substitute t = x/4; Replace ¢ back with z'/*;

f(z) = 2(z¥4 = 1) + 4In(1 +2¥4) + C



Using the Condition f(0) = —6:

f(0) =2(0~1)>+4In(14+0)+C=2x1-0+C=—6
Solving gives C = —8.

Find f(1):

f(1) =214 —1)2 4 4In(1 + 1Y4) -8

Simplifies to:

Ff1)=044mn2—8=4(In2 —2)

Question66

Let f(z) = [x3v/3 — 22dz. If 5f(v/2) = —4,then f(1) is equal to

JEE Main 2025 (Online) 3rd April Morning Shift

Options:
6v2
A —55
8v2
B. =55
2v2
C. -5
442
D. -5~
Answer: A
Solution:
/m3\/3—w2dm
3—z2=1¢
— 2xdxr = 2tdt
:—/t2 (3—t2)dt:/t4—3t2dt
5
=%7t3+c
3—z2)? 3
O A L
4
'f(\/E)Z*g
4 1
= v—=gfl+c:>c:0
3~ z?)* 3
o) = 5!
2% 3 3|2
3 6

Question67



Iffhzj\/%) dx—m\/w2+az—|—1+o¢\/x2+w+1+ﬂloge

C' is the constant of integration, then o + 23 is equal to

m+%+\/x2—i—az+1 + C, where

JEE Main 2025 (Online) 24th January Evening Shift

Answer: 16

Solution:

2x? +5x+9=A (x> +x+1)+B@2x+ 1)+ C

A=2 B—E C—11
2 2
/\/m2+m+1dm+3 2x+1 11/
Vzl+z+1 \/m2+x+l

2/ m+l + —3 dx +3 m2+m+1+£/ dx
\ 2 2 2 L N ?
(@ 3)"+(F)
1 _/
2(m+2\/w2+x+1+%fn<w+%+\/wz-!-a:-l-l))+3\/x2+w+1

11 1
+?Zn(z+5+ :c2+a:+1>+c

7
)
a+28=16
Question68
Vitzl4z .
% = Lm ((v 1422 + a:) (n\/ 1+ 22 — zc)) + Cwhere C is the constant of
(\/ 1+a:2793)

integration and m,n € N, then m + n is equal to

JEE Main 2025 (Online) 4th April Evening Shift

Answer: 379

Solution:

V1t 22+ 2z =sech+tanf =t
t2+1
2t

V1+a2=secd=

2 -1
2t

T =tanf =
The given expression becomes

2 2_ n—1
F(ne 5t ) = S e )

2m

By compare



n=19

m = 360
n+m = 379
Question69
arl
If (L +2) (2\3/3x24 + 33‘26) dz = — 325 (3zf +z7) = +C,z>0,(a,B,v € Z), where C

is the constant of integration, then o + 3+ +y is equal to

JEE Main 2025 (Online) 7th April Evening Shift

Answer: 19

Solution:

/ L 1) (3 1 %d
—+ ==+ = z
z?2 ozt Tz 3
3 1 1 1
usingt:—+—3¢dt:_3(_2+_4>dm
xr X x T

+C

/tl/23dt $24/23
B (B3
S a=238=—-1y=-3

a+p+y=19

Question70

1
If | 1 dx=a+bV2 + V3, where a, b, ¢ are rational numbers, then 2a + 3b — 4c is equal to :

0 V3i+xTtV1l+x

[27-Jan-2024 Shift 1]
Options:

A.

3

B.

10

C.

7

D.

8

Answer: D

Solution:



} 1 dx :} Vitx —Vi+x
0 Vi+tx+vl+x 0 B+x)=(1+x)

-iv_} +xdx_§(vl+x)dx]

2| =

3 3

LB+ 2 + )2 ]
3 3 o

1

b =
r

| kg
.--—-h.
ml [F5)
|
—
P
—

_ -(s 3v3)—

L) e

%[8—3\/5—2x5+1]
=3-V3< 3Vi=a+hViteV3

a=3(b=—

| b

e=—1

2a+3b—4c=6-2+4=8

Question71

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

b I
= [ xsin (4x—x")dx, L, = | 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==(-3)

xt+tyv=4

o

A(l1.2)

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

s0. ath=4
b
I,= {xsin (x(4—x)dx ... (i)
Using king rule
h
I =[(4—x)sin (x(4=x))dx ....c.o.c (ii)
(1) + (i)
)
21, =[4sin (x(4 —x))dx

20, =41,

Question72

For 0 < a < 1, the value.of the integral | L is :
0

I=2acosx+a”

[27-Jan-2024 Shift 2]
Options:

A.




P
1+a

Answer: C

Solution:

Lﬂ;(}{aﬂil
1—2acosx+a"

,_.
Il
Sy

dx

1+2acosx+a”

I=|
[¥]

w2 2(1 + 32)

2a=2 [

o 5 dx
o (1+ az)‘ —4a’cos’x

/2 2
e 2(l+az)- sec’x

_ dx
o (1 +a))* sec’x—4a®

=1=

w2 2-(1+a%)- sec’x

AULLPLLLE Sy
0 (1+a") -tan"x+(1=a")

=1I=

2. sec’x
- 2 dx
Tl l +3

P

0 2 1—a "\~
taux+( ,,)
1+a

o]

_ 2 7
=1= (l—az)[

bl &

T

I=
l—az

Question73

(.‘\‘S — .Tz} dx

The integral | is equal to :

@74 3¢5+ Dtan ™! ( r+ l} ]
X /

[27-Jan-2024 Shift 2]

Options:




-1{.3 1
tan (.\ +—3)

logg( )+C

D.

tan” " (x3 + % )

log, (

Answer: A

Solution:

I=] X N8 dx

X
= 1 3y — i]dx=dr
3 1 2z ‘{4

1+(x+—3] x Y
X
6 _
> X F D gk—ar
x +3x +1 X
1:dr 1
QY —=—].11‘£‘+C
3'i t 3

-14 3, 1 173
tan (x + —3]‘ +C

x

I=ln

Hence option (1) is correct

Question74
T T
Forx e (_5’ E)’
if _1,(_,{) _ J‘ cosecx +sin x dx

2
cosecxsecy +tanxsin “x

and  lim  y(x)= 0 then 1( Zf) is equal to

= 13)

[29-Jan-2024 Shift 1]

Options:
A.
-1 1
tan ( _)
V2



Answer: D

Solution:

J)=] (1+sin 2x];;-:)s.x dx

1+3sinx
Putsinx=t
1
1+t 1. 1 (t_?)
- =1 c
It4+1dT 2tan V2 *
x= g,t=1 ~C=0
T 1 1 1
y( Z) = ﬁtan (— E)
Question75
3 3
J sin 2x + cos?x . _ y
| dx = AVcos @tanx —sin 6 + BVcos 86— sin Ocotx + C,

\/sfn 3Xcos Xsin (x—0)
where C is the integration constant, then 4B is equal to

[29-Jan-2024 Shift 2]
Options:

A.

4 cosec(20)

B.

4 secH

2 sech
D.

8 cosec(20)



Answer: D

Solution:

Ty
ST

b

sin “x+ecos x
| dx

{ 3
Vsin *xcosxsin x—8)

Al
b3l

b

sin “x+cos’x W

I=[

I
« N 3 - .
V sin “xcos x(sin x cos B—cosxsin b)

[E1p
bl a

=I s5in X dx—f cos“x dx

- 2 vi_ .2 \/7
sin “xcos xVtanx cos 8 —sin 8 511 xC0s "xVcos @ —cotxsin @

[ETp
balla

.seczx T 2. 4
| —————ax+ ﬂx Y cos 8 —cotsin 8 dx
Vianx cos @ —sin & <

I=1+1, ... {Let}
For Il, let tanxcos@—sin@=r

2tdt

cos @

;
secxdx =

Forl,, let cosf—cotxsin g=7"

2 zdz

sin @

cosec” xdx =

I=1,+1,
2tdt = 2zdz
cos@t  sin Bz

i, 2=z

cos8 siné@

=2 sec@Vtanx cos @ —sin § +2 cosec @ Veos §—cotxsin 8

Comparing

AB=8cosec2 @

Question76

Let f(x) =T g(t)loge( %; ) dt, where g is a continuous odd function.
0
w2 2 2
If ] (f(x)+ ”ﬂ) dx = ( ’—f) —a,thenaisequalto..........
—7/2

1+€ a

[27-Jan-2024 Shift 2]

Answer: 2

Solution:



f(x)=£g(r)].n( %]dr

f-x)= 0 In % ) dt

fx) ==La)af =

1+;)dy

ot I—y\ , . .
5 gg(})ln( lTj_)d}« (g is odd)
f(=x)=—f(x) = f is-also odd

Now,

T

I= i) (f(x}— xz“’”]dx ........ 1)

-y 1+& |

= 7[2 (f(—x)— xzexcosx] A )

/2 1+&

T2 - w2 .
2T = | x"cosxdx=2 ] x"cosxdx
-1/2 0

.2
I= (xlsin 34;)0‘7’;2 = [ 2xsinxdx
0

(=]

% —2(—xcosx+ [cosx dx)o‘T’f2

= §—2(0+1)= §—2=>( 2]2—2
Aa=2
Question77

If the value of the integral

—ital

2 - )
( x7cosx . 1+sinx ) & E(ﬁJra)_z’

2023
= 1_'_?1_2‘ l+esmx

then the value of a is

[29-Jan-2024 Shift 1]
Options:

Al

3

B.



32

Answer: A

Solution:

= Ijz ( xzcosx+ 1+sin *x ) dx
2\ At p4FmE
/22 2

[= ( x cosx , _l+sin x)
-2 1+~ 1+ esz'H (=x)H%

On Adding, we get
T2 N, 2
2= | (x"cosx+1+sin x)dx

—.T."2

On solving

Question78

V1 —sin 2x dx = a+ V2 + V3, Where a, gand y are rational numbers, then 3a+ 45—y is equal to

=
oy Ty

[29-Jan-2024 Shift 2]

Answer: 6
Solution:
E
= V1 —sin 2x dx
I
6
E
= [ |sin x —cosx| dx
T
[
T T
1 3
= [ (cosx = sinx) dx + [ (sin x — cosx) dx
T T
6 1
=<1+2V2-V3
=a+pV2+pV3

a=-1,=2,y=~1

Joa+4f—y=6




O AN A\
N oty &S
Question79 L 2
RS SN
value of lim 3= " i NS
;\~Q/® | \ fn]im e(m2 + I+ 3}&2}@ 6&\ Os\ §<’ SQ/ ®\
) Q $’0 >
| ’ [3 -@@ hift 1] Q®®
; X
Soiin 08 (@
A ) @




o _
0 3(1+x2)( %Hz)

2 2
+ —_ +
(x"+1) (x 3

| —
—

dx
A+ (x+ 3

Viix 1= T T
-5 (5)7303) = 5575
_ 137

8- (4V3 +3)

Question80

12"‘1 ] dx, where [¢] denotes the greatest integer less than or equal to ¢, is
X

9
The value 9| [ \/
0

[30-Jan-2024 Shift 1]

Answer: 155
Solution:

10x _ 5,21
x+1 i 9
10x _ 2
— =4 =x=2
x+1 3
10x —0 -x=0
x+1

2
2

3 9
[ 1.dx+ | de)
237,

1/9
I=9( J 0dx+
i 179

=155




Question81

Let y= f(x) be a thrice differentiable function in (=5, 5). Let the tangents to the curve y = f(x) at (1, f(1)) and (3, f(3)) make
angles % and f, respectively with positive x-axis. If 27?{(}”’&))% Df(H)dt=a+pV3 where a, pare integers, thenthe
value of e + 3 equals
[30-Jan-2024 Shift 2]
Options:
A.
-14
B.
26
C.
-16
D.
36

Answer: B

Solution:

y=r = ZL=re

X

dy , , 1 ‘ 1
d_i){l,f{n):f(l)=tan%= = =f(1)= s

% )f3=f{3)) :fl(3) =tan % =1 =>fr(3) =1
2??{0’ O+ 1 Odt =a+ V3
1

2 ! 2 "
I= {((f(f))‘+ 1) () dt

fr(I) =Z:)fﬂ(f)dt=dz
z=f(3)=1

1,

z=f(1)= ﬁ

1
2 z
A, (7.
1346+ Dz (3 Z]wg

3 93 27
4 10
=21 220 %/ 10
“{PR (3 27 3) V3
a=36,f=-10

a+tf=36—-10=26



Question82

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

la+b+clequals :
[30-Jan-2024 Shift 2]

Options:

A.

16

B.

10

C.

12

D.

8

Answer: D

Solution:

fix)= ae™ +be+ cx
fl0)y=-1
atb=-1

f(x) =2ae™+be* +¢

f(ln2)=21
8a+2b+c=21
ind
] {aeEx-'— be) dx = 39
0 2
nd
ae x 30 a 39
—+b =2 =8+4b— = —-b= =
[2x “le T @7 2 3

15a+6b=139
15a—6a—6=39
9a=45=a=>5
b=-6
c=21-40+12==7
atb+ec=-8

atb+e|=8

Question83



Let S = (=1,%) and f : S— = be defined as £(x) = | (¢'= 12— 17— 2) (1 3)%(21— 10" dt Let p = Sum of square of the
-1

values of x, where f(x) attains local maxima on S. and q = Sum of the values of x, where f(x) attains local minima on S.
Then, the value of p* + 2¢ is [31-Jan-2024 Shift 1]

Answer: 27

Solution:

Fie)=(E-DMex - 1Yx-2)(x—3)" 2x—10)"

Local maxima atx=0,x=2

11

ap=0+4=4.q= = +5= —
P q 2

b —

Then p’+2g=16+11=27

Question84

T

b2 [ =

11

2
If the integral 525 | sin 2xcos * X( 1 +cos
0

b [ h

x) dx is equal to (nv2 — 64), then n is equal to

[31-Jan-2024 Shift 1]

Answer:176

Solution:



u &
sin 2x - (cos x) : (l—(cosx) : ) dx

bl =

i=

L= W T ]

Put cosx = > = sin x dx = —2¢ dt

1 _
21=4 ]2t (W + D)) at
0

1
1= 47e4Y 146 dt
0

-
s

Put 1+t =k
=5t dt = 2k dk

2k

—dk
5

VI,
2I=4 [(k -1y -k
1

vz
[ K82kt + 1P dk
1

=
%

V2

Svi_8va_ vz 1. 2_
7 5 307

2
5

| =

I=§[22 2_ 8
51 7105 105

~525.-7=176V2 —64

Question85

Letf, g (0, ) — R be two functions defined by /(x) = | (i1 — )¢ dt and g(x) =¥ % *dt. Then the value of
> )
(f(Viog,9) + g(Viog,9)) is equal to
[31-Jan-2024 Shift 2]
Options:
A.

6

D.
10

Answer: C

Solution:



)= [ (=) dt

o F®) =2 (K~ D ™ it (1)
2 1
g(x)= [t "dt
0
g‘(x) = xedxz(Ex) -0
f(x)+g(x)= ™ 2% T Ik ¥
Integrating both sides w.r.t. x
f(x)+g(x) = _f2xe_x1 dx
0
x =t
v
= e tdt= [—e_t]o\'ﬁ
0

(log (&)= 1
= &

=0(f(x) + g(x)) = (1— Jo=s

Rl

Question86

A E 2. . .
‘ 120} xSt xeosx 4ol is equal to

T 0 sinx+cosx

[31-Jan-2024 Shift 2|

Answer: 15

Solution:



T 2 -

X SINX-CO8X
Ji o Tl dx
0

.4 4
SN X T C0s5 X

sm4x . cosai (x2 (@ _x)z) dx
Sin Xxtcosx

Il
o=y

sin x - cos x(2mx — .7[2)

.4 4
51 xtcosx

Il
e ST

k.
. z )
XSIM X COS X 2 Sin X cosX
=2r dx —n" [ 22525 dx
0

(=l T T

Ty 1
Sin x+cosdx sin x+cosdx

e T

T r Sin xcos4x ) 2 Sin xcosdx

_ 4 4 I 4
_2;;4_[_4 T dx -t | ———dx
0 sin x+cosx 0 sin x+cosx
i

% Sin X cosX

| —dx

1]

4 4
sin xtcosx

T

2 -

j‘ sin x cosx dx
0

) 2
1 —2sin “x *cos’x

Letcos2x=t

Question87

xdx

" equals :
sin "(2x) + cos

The value of the integral

D ey

4(2\1*]

[1-Feb-2024 Shift 1]

Options:




Var
64

Answer: C
Solution:

L
F xdx
o sim ox) + cos4{lx)

Let 2x =t then'dx = %dt

s
17 tdt
I:_Iﬁ
40 sin't+cos't
T T
3 Z—t)dt
I:lf (2 )
49 T
Sin (— I)+c-::-s.(E r)
3 Tat
_ 1=z 2
I——Iﬁ I
40 sint+cost
s
27 = AR 9
8 0 sin "t+cos't
ks
T2 secitdt
A== T
80 tan"r+1

Let tan =y then sec tdt = dy

2 =

=

Question88

Ti2
0] 82 cosxdx

, =ar+plog (34 2v72 ), where o, § are integers, then o + #* equals
2,2 (1 + &) (1 +sin )

[1-Feb-2024 Shift 1]

Answer: None



Solution:

>

=1 8VDeosx g . (1)
Jx (1M1 +sin )

Apply king
g LI X

p= [ L8cosx@) 4 o (2)

Cn (T+E7)(1 +sin )

adding (1) & (2)

[=s]

o

FA

[ 2]

[

Il
il
[=1
7]

e}
[=]
e
"

(ST
—
+
<
-
=

= 4\/_[ ?tan \/_ B

2
_4{[7\F ;) i 2 ]

=27+21n(3+2V2)

a=2

p=2

Question89

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

[1-Feb-2024 Shift 2]

Options:



D.
-1

Answer: A
Solution:

1
1 -
I=f@r -3 —x+1) dx
0

Using Ef(x) dx where f(2a—x) =—f(x)

Here f(1-x)=f(x)
~ I=0

Question90

If

f= R TPEN

cos'x dx = ar + b3, where a and b are rational numbers, then 9a + 8b is equal to :

[1-Feb-2024 Shift 2]
Options:

A

2

B.

1

C.
3

D.
312

Answer: A

Solution:



2
= %H£3(1+2c032x+00522x)dx
= %[Hfdx+2ﬁfcos2xdx+lg 1+C§S4xd ]
5w (5] e
= %[ %{+{3m Zx)cln"J3+ %( g) + —(sin 4x)OT 3]
_ 1T Vil _'\/.3_
- 5T 803N
T V3
2 64
a= 1:|E>= 7
8 64
Oa+8h= §+ %=2
Question91
x , 12
Letf : (0, ) — Rand F(x)=|#f(r)dt. If F(x*)= " +x°, then ¥ (%) is equalto :
0 r=1

[1-Feb-2024 Shift 2]

Answer: 219

Solution:



F(x}=zr-f(r)dt

F'()=x(x)

Given F (x}') =t . et x* =t
F )= 2P
F)=20+5/27"
t-f()=2t+5/27"2

fy=2+5/2""2

12 o 12 5
L= L 2+ or
r=1 r=1 2

Question92

T
2

The value of & ] —(c0sx)

oo (sin x)” +(cosx)

[24-Jan-2023 Shift 1]

2023

Answer: 2

Solution:

2023

(cos x) dx L ™)

2023 4 (cosx)

(
e dx =1 fa—xydx
0 0

=8
L

T
2
(j) sin X)
g

Usin

2023

(sin X) — dx . )

I= 2023

/w8

8
Ty (sinx)
Adding (1)&(2)

+(cos x)

2023 dx IS

Question93

RN
1294
1

[24-Jan-2023 Shift 2]

dx is equal to

Options:



B.

NS

T
C. A
D.2xn

Answer: D

Solution:

“—dx
V9= 4x*
We have | ‘dx =sin X+ C
Va2 —x a
3V3 4
K3 33
Hence | , 48 dx = 48 [sin_lz—x] 33 4
33 19=4x’ 2 T
4
_ o 2 3\/3) . 71(2 3\/2)]
24 % [sm (?—, - in ng
TN R |
=24x |sin ' X2 —sin ——]
[ 5 5
- n_=
24X(3 3
- & _
24 x 5 21
Question94

Let f be a differentiable function defined on [0, g] such that f(x) > 0 and

£ +11(0) 11— (logf () dt=e, Vx € [0, 2]

2
Then (6logef ( ’5‘) ) isequalto
[24-Jan-2023 Shift 2]

Answer: 27

Solution:

£+ 1) {1 (log LD dt—e
0

= f(0)=e
£+ £(x) 11— (Inf(x)’> =0
féx) =y

G-y i1-(nyy?

| — 4y =~Jdx

[ 2
yV1—(Ilny)



Putlny=t
[ (dt =—x+C
11—t
sin 't=—x+C=sin '(Iny)=-x+C
sin '(Inf(x)) = —x +C
£(0)=e
T _
= E—C
= sin (Inf(x))=—x+ g
.1 7T -T T
s o (3)) -3 5
sm (Il 6 3 5
3
3

/)

T2
, we need (6X \/73) =27.

= sin _l(lnf(

A

=>1nf( g)=

ol

Question95

[x =t

The minimum value of the function f(x) = ff)e dtisis
[25-Jan-2023 Shift 1]

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

Solution:

Forx<0

2
fx)=Je' Fdt=e( 1)
0

For0<x<2

f(x)=Tex71dt+?et7"dt=ex+e27x—2
0 X

Forx>2

2
fx) =] dt=e""2~1)

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)

Question96

The value of
Ly 12344456+, 4Gn-2)t@n-1)~3n
1m

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

Options:



2 +1
A. 3

B.3(V2+1)
C. 32 +1)

3

Answer:-C

Solution:

0+3+6+9+....n terms
Lim ,
n— o \j2n “4n+3—Vn*+5n+4
3n(n—1)
Lim
n—>002 \fzn +4n+3— \jn +5n+4)
= 202+

\ 2(\5—1)

Question97

The integral 16! ) is equal to
[25-Jan-2023 Shlft 2]

Options:

A. 1—61+10ge4
B. 13-+ log4
C. 1—2*log4
D. 1—61—10ge4

Answer: D

Solution:

2
=16]
1x(x +2)

2

] dx e

()
X

Let, 1+ %=t=> ;?dxzdt



3
1:—1[t—21n|t‘—l] 2
IZAI[( 72£1n—7 %) (3—21&1n3* %)]
r=-12m2- 2]

1= 1—61—En4

Question98

2

If ! |log x| dx= loge( S ) »where m and n are coprime natural numbers, then m*+n*-5is

3
I

1
3

equal to
[25-Jan-2023 Shlft 2]

Answer: 20

Solution:

[tnx|dx= " (- Enx)dx+j(£nx)dx

W= ——

I W=

~[xtnx—x], 4 +[xEnX*X]13
[ 1_(_gn_— )]+[3£n3 3-(-1)]

2
=|-%2— Zpn= In3-2
[ 3 3Fn3] [3¢In3—2]
4,8
=—214 2
3 313nn3

= 3@m3-1

4 9
- 4(w2)
3( Ile
~m=4,n=3

Now, m?+n?—5=16+9—-5=20

N

Question99

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
3

8+4\2
3

A.

B.

1+5V2
3




445\

D. 3

Answer: A

Solution:

I
RN

1op——————

<
(|

] 2 2.5
A=]1-dx+ | 2dx+ | x*dx
0 1 7

- 8 22

=1+ -2+ S- 2=
2 373
47

=342
303

Question100

Let f(x)=x+ -2 4sin x+ 0 £ COS X, X € R be a function which satisfies
mn - n -

f(x) = x+I'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:

/2
f(x)=x+7[f (sinxcosy+cosxsiny)f(y)dy
0

/2
f(x)=x+ | ((cosyf(y)d y)sinx+ (sin yf(y)dy)cosx)
0
On comparing-with
f(x)=x+

2a sin x + 2b cosx, X € R then
T —4 -4

a /2
> . | cosyf(y)dy. . (2)
0

2
—

b /2 .
> 2= | sinyf(y)dy..(3)
=4 0

Add (2) and (3)

n/2
a2+b = | Giny+cosy)f(y)dy ... (4)
n—4 0

n/2
a2+b = (siny+cosy)f( E~y)dy. ..(5)
-4 0 2

Add (4) and (5)



x/2
—2(2+b)= [ (siny+cosy)( It —(a;b)(sin y+cosy))dy
-4 0 2 n—4
atb(=x
T
n2*4( 2 )
(a+b)=—2n(n+2)

=g+

Question101

-1
tan X
X

The value of the integral jz dx is equal to

[29-Jan-2023 Shift 2]
Options:

A. mlog 2
B. %loge2
C. gloge2
D. glogGZ

Answer: D

Solution:

Add both equation
2= T tan7]x+c0tilxd

n
172 X 24
\! E(lnz—unl) = ntn2
2 2

I = gEInZ

Question102

The value of the integralf ( ; ) dt is :

+1
+1
[29-Jan-2023 Shift 2]

Options:

=11 1 -1 b1
tan -+ -tan 8— %
A 2 3 3

B.tan '2— %tan'IS + g



C.tan 2+ %tan718 - g

=11 1 -1 T
-2 + I
D. tan 3 3tan 8 3

Answer: C

Solution:

dt
2

(21 Lot )dt

t+1 +1

t6
2
(ERNEE
C+1 3 @Y +1

=tan () + %tanil(tB)\l2

= (tan '(2) — tan (1)) %(tan"(f) —tan (%)

=tan '(2) + %tanfl(S) ~ g

Question103

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

Options:
Ae-e
B.e’—e
C.e'—1
D.e*-1
Answer: B
Solution:
sze[xsl “lax

1

x3:t

3x2dx = dt
= S mdt
3?6
2 3 8
=2 {Iedt+]e2dt+ ......... +Je7dt}
3 L 2 7
= %(eJreer ......... +e’)
2 2.7
_ ¢ 6_ ¢ (e -1
= —(l+e+........ + 7 —
g e i
3D 2w BT gy = 3l 1y & =1
e ] e 3 (e=1)
=ee’ - 1)
8

=€ —¢




Question104

487 }
_40

Jim L dt is equal to
x—0 t+1

[30-Jan-2023 Shift 1]

Answer: 12
Solution:
X t3
| ——dt
L0t +1 0
48xh~r>nO X4 ( 6)

Applying L'Hospitals Rule
1
48 lim X —
=0 x+1 4x°
=12

Question105

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

Options:
A2

19
B. 3

C.0
D. 19

Answer: D

Solution:

n-1 2
tim 2y (2+ 1)

n— o r=0 n

1
=3]@+x)*dx=27-8=19
0

2 2
i 24+ (20 1) (24 2) e (3-

)

Question106

T
2 vdb .

The value of [ —2351% _dy js equal to
x sinx(1+cosx)

[31-Jan-2023 Shift 1]

Options:



7
A. 5—\/§—loge\/§
B. —2+3V3 +log \3
C. 13—0—\/§+10ge\/§

10
D:. 3 V3 loge\/g
Answer:.C

Solution:

"/2( 2 + 3sin x ) _ 2 dx 43

23 \ sin x(1 + cos x)

37[T2 dx

w3 ltcosx

2 dx :"/217cosxd

a/3 FHcosx 3
n/2

=] (coseczx — cot x cosec x) dx
n/3

/3. SN X+ sin X cos X

sin "X

:(cosecxfcotx)nfzi(l)f( 2 L) =1- L
n/3 \/E 3 \/g
n/2 dx B
/3 Sin x(1+cosx)7

dx

Qtanx/2)(1+1—tan’x/2)

- a1+ tan2X/2) sec’x /2. dx
2tanx/22
tanx/2 =t

1 1+t2) 1[ tz]
2 2t = = + L
2j( A1 R I

(93]

Question107

Let a differentiable function f satisfy f (x) +I @ dt =Vx+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
fX)+ = ———
NS0T T
fldx |
LE. =e¢ X =¢"=x

_ X
xf(x)=] 2\/X+1dx

x+1=1

2
= %tht

%
xf(x) = g*tJrc

3/2
xf(x) = —(X+31) —Vx+14¢c

Also putting x =3in given equation f(3)+ 0 =4 f(3)=2
—g8.16
=>C=8 3 3
3/2
LIRS
f(x) =

£(8)= =22
= 12f(8) =17

Question108

Let 0 € (0, 1) and B =log (1 - a). Let P_(x) = x+ S+ X +....+ ¥ x € (0,1).
50

Then the integral i 1= dt is equal to
[31-Jan-2023 Shift 1]

Options:
A B=P ()
B. =(B+Pyy(a)
C.Py(0)—B
D.B+ Pso(a)
Answer: B
Solution:

f -1+

0 l_t
0 49 «
:7( £+(1 + +0'_1)+(1n(17f))
50 0
=—Py(0) —In(1 —a)

= 7P50(a) - B

fa+er . +t9+] Log
0 0

Question109

9 X _ 16+20\2 . .
Leta>0.1f5mdx— s then a is equal to :

[31-Jan-2023 Shift 2]

Options:



A2

B. 4
c.\2
D.2\2
Answer: A

Solution:

After rationalising

]; —Z(Vx+a+ VX)
0

172 5/2 2 3/2, 2.5/27«a
2 £x+ — o 4(x+ +. £

a[ S(X o) o 3(x o) SX ]\0

_ l( %(2(1)5/27 2_(1(2003/%r 2a5/2, gOLS/zJr gasn)
a

3 5 5 3
X 1( 27724572 25/2(15/2+ 5 5/2)
== Za
o 5 3 3
—a 2727 2)
5 3 3

o372 ) o372
= F(24\/5 —20\2 +10) = F(‘NE +10)

Now,

3/2 _16+20\2
“1—5(4\/5+ 10) = B
=>a=2

Question110

If (x) = _L_[*(@\2sin t—3¢ (t)) dt, x> 0 then (p'( g) is equal to :
"
4
[31-Jan-2023 Shift 2]
Options:

A L

\r

4
S

8

C.

D 4
Answer: C
Solution:

000 = =

(4\2sin t— 30 (1)) dt

[(4\2sin x =39 (X)) - 1= 0] — %x’” 2



Question111

Letf(x)=] —

K+ +3)

If f(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 —log 18

1
C. E(logel9—logel7)

D. log,19 —log 20

Answer: A
Solution:
Putx* =t
_dat  _ Iyt 1
j(t+1)(t+3) 21( t+1 t+3)dt

1 X +1
F(x)= —ln( )+c
2 +3

£(3)= %(1n10—ln12)+C
=>C=0

- ol )

Question112

cos2x+f+ \/cost(1+c0s lx)

If [Vsec2x — 1 dx = alog, 5

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

Answer: 1

Solution:

IVsec2X*1dX=j\/ 1-cosax g4y

cos2x

=\5'( “ sin X dx
V2cos’x = 1




put cosx—t= =sin xdx=dt

s

\j2t -1
=fln|\/2 cosx+\/coszx|+c

~ %ln‘20052x+c052x+2\/cos2x V2 cos x‘+c

%ln'coszx+ %4' Vcos2x * \l1+cos2x‘+c
1 1

L S L S

B 7 95 B-a=1

Question113

lim ( rln + 2-l+n + 3_1H1 +o.t %) is equal to :-
[1-Feb-2023 Shift 1]

Options:

A0

B.log2

C. loge(

N W

)

D. loge( %)
Answer: B

Solution:

1 1
lim ( —t...t —) = lim Z

how ' 1+n ntn/) S 1n+r
_ - 1 1
_nlir.nacrgl H( 1+ £)
n
_t _
*imd =[In(1+x], =In2
Questionl14
IfJ(x "x+x)ax" +3x7+6) Tdax = lanp™"

where 1, m, n € N, m and n are coprime then 1+ m + n is equal to
[1-Feb-2023 Shift 1]

Answer: 63
Solution:
I(x2°+x +x)(2x Deax 4 6x) T dx

22 +3xM +6x =t
42(x20+x]3+x6)dx=dt



Question115

x+ X

2=cos2x dx iS:

T
4
The value of the integral |

4
[1-Feb-2023 Shift 2]

Options:

[N]

T
A ¢

T
D. o

Answer: D

Solution:

—x+2

()

2—cos2x x

13

a-+ tanzx) dx
2(1 +tan’x) — (1 = tan’x)
t

\S]
o S a8 o —h A

A~la &8
o 3

W
—
(¥}
+
—_—

&

U
0

[\

3
s
=]




Question116

1] 5%%(1 + cos x cos 3 x + cos’x * cos x cos 3x)dx _ kn
0 1+ 580sx 162

[1-Feb-2023 Shift 2]

then Kk is equal to .

Answer: 13

Solution:

cos 2
5°%5%(] 4 cosx cos 3 X +€os X + cos x c0s 3 X) dx

T
g 1+SCOSX
e )
I :’J‘ 5 X1 + cos x cos 3X + cos’X + €08 X cos 3 X) dx
0 1+SCDSX

T
21 =] (1+cosxcos3 X +cos’x + cos’x cos 3 x) dx
0
T

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

T
2
I = I (1 +sin x(—sin 3x) + sin 2y —sin 3xsin 3x) dx
0
T
2
A= (3+cos 4 x +cos’x cos 3 x —sin “xsin 3x) dx
0
T
2 I
21= g 3+COS4X+(M)COS3X*QH3X( 3S1nx4s1n3x)dX
0
n
2l= 2 (3+COS4X+ l+ §(;()54)()(]‘)(
(I) 4 4
T
o= Bymy Z( sm4x) 2= 131
4 2 4 4 Jo 16

Question117

Let f(x) be a function satisfying f(x) + f(m — x) = nz, Vx € R. Then zf(x)sin x dx is equal to :
[6-Apr-2023 shift 2]

Options:

Solution:



I =] f(x)sinxdx . . . (1)

AppOIy king property

L= fx—x)sin (x—x)dx . . . (1)
Add0

21 = | f(x)+1f(n—x)sin x dx
0
()

21 = | %sin xdx
0

2l = n2(not)

I=n’
Ans. Option 2

Question118

Letf(x)=_—* , x ER—{~1}, n €N, n >2.1If f'(x) = n (f of of ..... upto n times) (x), then

1
(140
1 —
i 1X"2(F"(x)) dx is equal to ‘

n— oo

[6-Apr-2023 shift 2]

Answer: 0

Solution:

Let f(x) = XER—{~1},neN,n>2.

X
1’
n—

l+x 1
If f'(x) = n (fofof..... upto n times) (x)

1
then fim | x" 2(f"(x)) dx

o0
(E0 = s
X

fEEE) = m

o X
Similarly £"(x) = m
Now lim j M: lim f Xnil—dx

oo (1+n'xn)l/n oo (1+n.xn)1/n

Now 1 +nxx"=t
n?-x""dx = dt
dt

XM ldx = 3
n

: 1 dt

= lim —2{1+nm

n—o N

1 Sh

= lim = | 2
n—o N 1*1
n

n—1
= lim n(n+((1+n) n —1) Now let n=
n— o

(1+l)1—h_1

(1—-h)
h
Using series expansion

=0

,_.
~
l=a

= lim
h—0

==




Question119

Let [t] denote the greatest integer <t. The %Sf : (8[cosec x| — 5[cot x]) dx is equal to
[8-Apr-2023 shift 1]

Answer: 14

Solution:

n S
6 6

w
a

e}

[cosec x] dx

16m/3
l6n/3

]

o

]
I

ala —a | ola —a|

W
a

[cotx] dx

»
!

—
Il
5 3 —o

|
>

H
[
%
o|g —oia

Question120

Let [t] denote the greatest integer function. If 2(5)4 [le dx =a+ B\/E + y\/§ + V5, then a + B+y+ois

equal to .
[8-Apr-2023 shift 2]



Answer: 6

Solution:

Ide+ j 1dx + J 2dx+ J 3dx+f4dx+ J 5dx

1 2 V3 2 \5
\/’ 1+2(\V3=V2) +3(2—=¥3) +4(\5-2) +5((2 - 4) —5)
=9-\V2=V3-15

atB+y+o=9-1-1-1=6

Question121

N

Let f be a continuous function satisfying i(f(x) + xz) dx = %‘ts, Vt> 0. Then f ( ) is is equal to

[10-Apr-2023 shift 2]

T
4

Options:

2 n
A. -7 (1+ E)

2 7t3
“(I‘E)

Answer: B

Solution:

It &) +x)dx = 3t vt>0

(f(t)+t) 2t
f(t) 2t—t*
_ _2n t
(g EE
3

= fo il )

:f(

ST

O\

Question122

log 2

The value of the integral | 2e"(loge(eX +1+ ) ) is equal to :
[11-Apr-2023 shift 1]

Options:

A loge( (N21++\/\_/Z )

Nlﬂ



22+V5)*\ 5

PIERRE I W]
C.loge( v

N

V2@e+V5)7) _ V5
D. 10ge( e >
Answer: D
Solution:

In2 J—
1= | e(infe*+ {1+¢2)) dx
—In2
Pute*=t=e"dx=adt
2 JpE—
T=" In(t+y1+¢)dt
1/2
Applying integration by parts.

- 2
= [tm(t+{1+2)] T L (1+ 2t )dt

5 1”2 t+ 11+ 201 +¢

_ L1, 1+ t
=212 +15) z1n( : ) I \’Htht
=2In2+5) - %ln( 1+2\/5)* \/75
. @+\5)" N5
(2 2

( ((V5+1)§ )

: .

Question123

For m, n > 0, let a(m, n) = itm(l +3¢t)" dt. If 110(10, 6) + 18a(11, 5) = p(14)°, then p is equal to

[11-Apr-2023 shift 1]

Answer: 32

Solution:

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

If 110(10, 6) +18a(11, 5)=p(14)° then P
2 .10 6
_qpft (1+I3t)

+102 ¢ (1 +30° dt
o I

=11[(1+3t)6~t]—l—J6(1+3t)5-3£] 2+18ft”(1+3t)5dt
11 11 1o 0
="'1+39°,

=2(7f

=2°(14)°

=32(14)°




Question124

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

emin{xz,X7[x]} X E [0 1)
f(x) =

e N
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 () = { min{x’, {x}}; x €[0, 1) |
[x—logx]=1;x€[L,2)

F(x) = e :xE[O,l)'
e x€[l,2)

2 1 > 2
Ixf(x)dx=]x-e“dx+/x-edx
0 0 1

1 1
= Z(e—1)+ ~(4—

2(e 1) 2(4 e

1
=>2e— =
P,

Question125

: :
Iff : R — R be a continuous function satisfying ({ f (sin 2x)sin x dx + a (I) f(cos2x)cosxdx=0,

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

Options:
A3
B.\3
C.—\2
D.\2

Answer: C



Solution:

F:R—R
3 q
2. . 4
> F (sin2x)sin dx + o | F(cos2x)-cosxdx =0
0 0
n : s
4. 2 \ 4
> IF(sm 2x)sin x dx + | F (sin 2x) - sinx dx + o | F(cos2x)-cosxdx =0
0 T 0
4
TF(X)dX=TF(a—X)dX
0 0
Let x=t+ X
et x %

T
0

F(cos2x) {sin ( g—x) +sin (x+ %)+acosx=OA

F(cos 2 x){(\2 + a)cosx} dx =0

S/ Ay @ —hq 2 —HI|1

T

- 4
(V2 +a) [ F(cos2x)cosxdx =0
0

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

.'.\6+(1=0
a=-2

SN om 4 . T
F(cos 2 x)sin ( Z_X) dx + | F(cos 2 t)sin (t+ Z) +a

S — a3

F(cos2x)cosxdx =0

Question126

If ' 100x* — 1] dx = 55, then k is equal to .

3000°
[12-Apr-2023 shift 1]

Answer: 575

Solution:

0.15 5 0.15 5
|7 [100x* = 1|dx =2 | |100x*— 1] dx
15 0

=0.
Now 100>~ 1 =0 = x> = - > x=0.1
ow X X 100 X

0.1 0.15
1=2[ [ (1-100x%)dx + J' (lOOxz—l)dx]
0 0

A
I =2[x— @ﬁ]
3 0

0.1 3 0.15
+2[ 100x _X]
3 0.1
0.1 0.3375 0.1
=2101- =—|+2| ——~0.15- —=—+0.1
[01- 55 |+2] 255 a1s-Grvon]

=2[0.2— %+0.1125—0.15]

:2[i7 2, 125 :2( 150072000+3375)
100 30 10000 30000

=3B k=575

3000




Question127

(&

13

+ e “tan’x dx

o—hla

The value of is

}_‘ e (tan®x + tan®'x) dx
[13-Apr-2023 ;hift 2]
Options:
A. 25
B. 51
C.50
D. 49

Answer: C

Solution:

/4
let I =e¢ 4] e *an % dx
0

n/4
12 = J e X(tan49x + tanSIX) dx
0

n/4
= [ e tan"x( sec’x)dx
0

50 n/4 /4

—x tan” X 1 ™% —,_ 50
= + — t d

e 50 o 30 (f) e “tan” xdx

—n/4 4 I
= eSO + % [ e ™tan™ xdx = %

0
I

then I—‘:SO

2

Question128

Letf =
n

S —nNla

(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 k-1 n k1
f,= | > sin x) ( > (2k—1)sin x) cos x dx
0 \k=1 k=1
sinx =t

cosxdx=dt

1/ k-1 k-1
lE) R
0 \k=1" k=1"2k- Dt

1
=+t L1 +3t+ 58+ 0+ (2n+ D) dt
0



! 2 -1 2
=@+t DA 35+
0

1
+A+3tF53+ ... 2n+ D) dt
0

1
£+t 4 A H2n+ D dt
0

1

£, —f, =T (1+3t+58+. ..+ Q2n+ Dt dt
0
2

+J(1+t+t S ThEn+ DY) dt

putn*ZO

1 1
fzﬁfzo:({(lﬂt”tzm“l -tzo)tzodt+£(l+t+t2..
:(L+ 342L 3

21 2223 40
_ 1441 3441, L 39+41

=40+1=
21 22 40 AR

+@n—- D" Hdt

39, )+(ﬂ+41 41
41 21 22 40

9@ % dt

Question129

J ! =1 (
Ifo (5+2x = 2x2)(1+e@ ™49 dx log

[15-Apr-2023 shift 1]

Options:
A. 19
B. -21
C.21
D.0

Answer: C

Solution:

1

] “ i

Rt @
0 (5+2x— 2x)(1+e )
Xx—1=-x

2 —4x

e dx N\,
5 TR (1i)

54+2x—2x)(1+e" )

i) and (ii)

= —~

) a, p>0, then o’ —B is equal to

Question130

X (x sec X+tanx)
Let I (x)=] M dx I 1(0) =

[6-Apr-2023 shift 1]

Options:

0, then I ( g) is equal to :



2

(n+4)’ T
Alog, 56T Tmra

2

B. log (7r+4) T

A4
(m+ 4)2 _ e
C.log, ™~ w9y

2

(Tt + 4) T
D.log, Ty

Answer: B

Solution:

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

o4 )*j
xtanx+1 xtanx+1

( xtanx+ ) xtanx+1

( )+21n‘xs1n x+cosx|+C
xtanx+1

Asl1(0)=0=>C=0

2 2
I( %) =ln( (n;;) )7 4(nn+4)

Question131

LetI(x)= I (“ 1) dx, x> 0. If ;,, I(x) =0, then I (1) is equal to
[8-Apr-2023 shlft 1]

Options:

1
A. S —log(e+ 1)

B. eJr2+10g (e+1)
C. :%f—loge(eﬂ)
D. :”+1og (e+1)

Answer: D

Solution:

Question132

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

Options:



Answer: B

Solution:

[(x*27*+2% ")log,” dx
J‘(exlnx . efxan + exln2 . efxlnx) dx

j(exInX7x1n2 xln2*xlnx) lnXdX

+
¢ V)

let xlnx—xIn2=t
(Inx+1-In2)dx=dt

Question133

If1(x)=/e™ ZX(cos xsin 2x—sinx)dx and I (0) =1, then I ( g) is equal to :
[10-Apr-2023 shift 1]

Options:

3
A.e?

3

_ 1.4
D. 5€

Answer: C

Solution:

_ sin %x
I ffue

2 G2 G2
=cosxJe™ *sin 2x dx ~ ] ((—sin x)[ ¥ *sin 2x dx) dx—[e™ *sin x dx
sinx =1t
sin 2xdx =dt
L2
=cosxJe'dt+](sin x [e"dt)dx — [&™ sin x dx

.2
=" Xcosx+]e

;1 Sin2x_cosxdx, —[e"™ *sin x dx
e

.2 N\
s X s X

sin xdx =fe sin X dx

I=e" *cosx+ €
10)=1
=>1=1+C
=>C=0

sin 2x
~I=e cos X



I( g) =e cos =

3
_ ol

2
Question134

2x 2x
For a, B, 7,8 €N if [ 2) "+ (£) " )log,xax = }(

1

-

is constant of integration, then o + 2f3 + 3y — 40 is equal to

[10-Apr-2023 shift 2]
Options:

A. 4

B. -4

C.-8

D. 1

Answer: A

Solution:

_ Inx
X=¢

2x 2x
I( ( é) + ( E) )logexdx=f[ez(XI“xf")Jrefz(xmxfx)] Inx dx
X

e
xInx—x=t
Inx-dx=dt
[ (eZt +e—2t) dt

2t 2t
e e

£ - 4
2 2 ¢

1 X2x 1 er
== = - = = +
Z(e) 2(x) ¢

a=B=y=5=2
o0+2B+3y-45=4

Question135

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

[13-Apr-2023 shift 1]

Options:

1
Y

(%

€

ox w
) + C, where e = b %andC



Answer: A

Solution:

I :T 6 dx
0 (e*+ 1)(e* +2)(e* +3)

L 1
6w( 2 -1, 2 )dx
'+l e +2 e +3

-3 e dx—GT e “dx w3 f_e

—X

|
0
|
0
_ —Xyq © 1 —X\7 ©
= 3[~In(1 +e 9], +6§[ln(1+2e ),
- %[1n(1+3e")]0°°

=3In2-3In3+In4

=31n§+ln4

=1 32
=In 2=
27

dx

l+e ™ 0.1+2e ™ 0 1+3e "

Question136

Let f(x) =] dx X

G+aA) 1432

to
[15-Apr-2023 shift 1]

Answer: 28
Solution:
f(x)=jzd—’?_2
@B+4x*) V4 -3x
1
x=d
t
“Lat
I N S—
Ge+4) 1403
2 t
:j —_dtt: Put 4t2—3=z2
G+ 4)V42 -3
:*lj zdx
4 243
(3(52) )
= —dz __1.[ dz
- 2 ) 2
327425 Zz+( i)
3
13 4( 3z)
= 3 — — | +
3 5tan 5 C
1 \3 =5

_ -1 P
=——t 24 -3 )+
e an ( s V4t 3) C

a2
f(x)—fﬁ?tanil( g\/ 4_X§X )+C

. ()= T
$0) =0 o= Tt

2 _ =\ 1 -1
< 2.1f(0) = 0.and f(1) = Ltan (

¢
p

) a, > 0, then o + [32 is equal



f(l)=— S%Etan’l(

f(l)= %cotfl( g) Ltanfl( i)
a=5:p="3 ~a’+p’ =28

2

Question137

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

Answer: 22

Solution:

Question138

Hfi%

[26-Jun-2022-Shift-2]

12d x = g(x)+¢, g(1) = 0, then g( %) is equal to:

Options:

S

)+
)+
>
3%

A. loge(

wia

S

+

S

+

B. loge(

w3

&

bl
+

C. loge(

%)
|
—
wla

1 3
D. Eloge

—_
W
—_

Answer: A

Solution:



B N L LIRS Y- T
L

cos2f cosf

I il
= [F +Sm9d6
o cosld

(5 {1—2sin?9)—1ﬂ,6,
‘{ cos2f

=2[8(1=sec28)d8

~2-Lin | sec26-tan26),°

s

—[n|2++5|-Inl]

| H

] 1
—In[l 2_\@]
xfs'—l|
V3 -1

e | H

=ln

e | H

Question139

If | %d x = f(x)e* +C, where C is a constant, then j—3f3 atx =1 is equal to :
[27-Jun-2022-Shift-1]

Options:

O
\SJ %}

Answer: B

Solution:

X 2

1=] de=f(x)ex+c
x+1)

:Iex(x271+l+l)dx




x+1
F=2( L)
RS (x+1)

a4 L

£(x) = 4( x+1)
0= 124

x+1)
for x =
12 123
)= 2= 22 2
@ 2% 1 4

Question140

The value of the integral

n/2
_dx ____js equal to
—n/2 (1 +e’)(sin’x + cos x)

[24-Jun-2022-Shift-2]

Options:

A. 2w

Answer: C

Solution:

| a3 3

dx :
= {1+&)(sin’ teost) ®

[
Il

=

e
= {1+& “Msin"x - cos™x)
(iyand (i)
From equation (i) \& (ii}
2 dx
7= N\—2L
-z sin’x +cos’x
oy=01 6ax 6=IE dx
I sinttcosx 0 q_ §5m22x

when x= 0, ¢ = ONow, tan 2 x = rwhen x = E,r—sx

2sec’Iadx = dr

24t
4-7

sl=210"
a0

T
=28%_-4
2




Question141

2 2 5
. n + n " o
nlgnw ( (n2 +1)(n+1) (1’12 +4)(n+2) (nz +9)(n+3)

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

Options:

1
A T+ Zlogez

[ee}

1
B. =+ g]()gez

13

a

1
C. =- glogeZ

~

D. g + loge\/E

Answer: A
Solution:
i e i -
n—® (P’!L—U(ﬁ'—l) {?3‘_4)(?1—2) (??L_?‘!L)(}?—n}.

= lim YT
n—wr=l (7 )+

= lim 3"+ L

AP

L bl

1*0&

P11+ x0)

=Ipp L G-y
2{ [ 1+x (l_ng:I X

1 I _1 . -1 1
E[mtl %)< Gln(1+x) - tan x]a

%[lez]=i_l]ﬂ2
il 4 2 g 4

2
n

(4 )t )

Question142

COos X

The value of | csing ) dx is equal to:

0 (1 +COSZX)(ecosx+efcosx

[25-Jun-2022-Shift-1]

Options:

AT
!

B T
T2

a3

oA

)



Answer: C

Solution:
_ eCQstinx
———dx
0 {l=cosx) (e —g "N
Let cosx =1+
sinxd x =41
_1_ edt
I -D)d-e)
S N — O\
-1 (1+r)e-e)
F=0' % g i)

T4 (L+A)e + &)
Adding (i) and i)
Adding (i) and (ii)

5= 1 _dt

o117

27 = qan™| )}

)T [T
u=I-(-I)

AN,
n=X

2
7=

4

Question143

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

J' ( x(cosx —sinx) . gx)(e* +1-xe") ) dx= xg(x) 4 c

e+l € +1) e+l

, for all x > 0, where c is an arbitrary constant. Then :
[25-Jun-2022-Shift-1]

Options:

A. g is decreasing in (0,

)
)

C. g+g is increasing in (0, g)

13

B. g is increasing in (O,

13

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

Solution:



i { xicosx—sinx) | gix)deg +1-xg) ] _ xglx) _
e+ 1 I.Lex—lxlz g+ 1

On differentiating bath sides wrt x, we get

{ x(cosx —sinx) | gx){ e +1—xa". ]
&1 (& + 1)

(&= 1) gx)+ xg[xu— . x . o(x)
€1y

(" + li{cosx —sinx) —gx)e — 1 —x&7)

= (¢~ Digl) ~xg () = - gx)

;‘-g'(x] = COSX—SMX

=g(x)=sinx—cosx~+C

g(x) is increasing in (0, 7. 4)

g (x)=—sinx—cosx <0

=g (%) is decreasing functionlet h(x)=g(x) +g(x) = 2 cosx + C =h(x) = g(x) ~g (¥)=—2sinx =0

=h is decreasing let o(x) = g(x) —g(x) = 2sinx + C o (x)=g(x)— g (x) = 2cosx > 0 =g is increasing

Question144

T

Ifb => < ™qx,n €N, then

sin X

[25-Jun-2022-Shift-2]

Options:

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

B. ! , ! , L are in an A.P. with common difference 2
b,—b,” b,—b,’ byb,

C.by;=b,, b, =by, b, —b,areinaG.P.

D. L 1 1 - are in an A.P. with common difference —2

Answer: D

Solution:

T
_ :Iz cos’nx — cos(nfl)xdX
0 sinx
T

L2 —s1n(2n—'1)x~smxdX
0 sinx
_ cos2n—1)x | w2 o 1
© 2n-1 0 2n—1



So, b, —b,, b;~b;, b, —b, are in H.P.
1 1 1

= are in A.P. with common difference -2.
bsz’ b4fb3’ b,—b,

Question145

The value of b > 3 for which
b 1 = 49
12£ - 1>(x274)d X loge( 40)
,is equal to
[25-Jun-2022-Shift-2]

Answer: 6

Solution:

2 1 7—dx
X" =HE"-4
L rx=2) 1

3( 4ln‘ In

x+21 2 ‘x+1’
121 :ln’ X2 +21n‘ x_1lue
x+2 x+1

12 [ dx
i - -1)

=in( 25) -2 ( ) - (in( 3) 2m( 3))
ol (353 55) - (o

49 _ (b-2) (b+1)* 5

Question146

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| cntical point, x+2=0=x=-2
For [x= 3| critical point, x+3=0=x=-3
For |x+ 4| critical point, x+4=0=x=-4

For [x=+ 5| crtical point, x+3=0=x=-35

vz -u=-1 y=xeh N

Here maximum function is represent by the dotted line:
~ Point of intersection 4 of lney=—x—-1andy=x-+5:

—x—1l=x+5

=2=—6
=x=-3
y=-3%5=2

~ Point 4=(-3,12)
« ' f o
-6
= ]; (x=Ddx= ]2 (e=5)dx

-3

- (2574 (5=,

"‘6—6']] —[D—l: 215

']

]
—
|
b | 8
|
Ly
|
|

Question147

The value of the integral

4
T 1 +cos™x

[26-Jun-2022-Shift-1]

Answer: 6

Solution:

48 mf 3 3 sinx .
( ( = —X ) —2E_dx is equal to



481 [ —x) _ 3i:|: g_x]_é] sﬁlxa’fz

1+cos™x
Using ¥ fix)dx = Pfla+b-x)dx
N sinyd x
el B
J [ t 2 ) 4] 1—+cos™
Adding these two equations, we get
o= g[v T; sinxa’f
T b < l+cesx
=] = E[—tan_l{cosxj](f= E-§=6
T T =
Question148
{ \2 .
The integral 2 = M is equal to
0 (2+x )\J 4+x

[26-Jun-2022-Shift-2]

Answer: 6

Solution:

I= —4] 21_7)?_0&
TO 2+ V4t

Letx=1721 = dx=v2d1t

24p - 28 VAdi

I= AR
T 2+20) Va4t
(1
——1\|dz
_ l:\firl [f }
T 0 15 v 1\2
(z— SR ) 2
Lett—~=u

122 1 du
S [
7 2 ;f\/—'ﬁ}z
o
1
——dp
_12va o V2
T 01 fq a2
5 Vi=p
L
_ 12 =1 2
_?[Sm p]c.\‘
=12 7T_3
T 4

Question149



The value of the integral
IZ x3+x\
2 @M

[27-Jun-2022-Shift-1]

d x is equal to:

Options:
A5¢
B. 3¢’
C. 4

D.6

Answer: D

Solution:

3
_ 2 X +x .
I 7I2 e"'"‘+1dxm-(l)

3
1=72 X g G
S e *Ixy
21 = Jz‘x3+x‘dx
-2
21 =22 +x)dx
0

1= +x)dx

Question150

Let f be a differentiable function in (0, g) If } 2 (t)d t = sin’x + cos x; then Tlgf ( %) is equal

to
[27-Jun-2022-Shift-2]

Options:

A. 6-9\

Answer: B
Solution:

[ .3

|t f(t) dt = sin "x + cos x

COSX

: 2 ) .
=sin xcos xf(cosx) = 3sin “X cos X — sin X



=>f(cosx)=3tanx — sec’x
=f (cosx):(=sinx)=3 sec’x — 2 sec’x tan x

J3

Question151

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

[27-Jun-2022-Shift-2]

Options:

A. 1+6loge( g)

)

B. 1 6log, (

~

C. loge( g)

D. 1—710ge( g)

Answer: A
Solution:
& —11 dx, let L
0 v 4
4
“lix=dt
2
X
Lol _®
i 2710 A {t27m dt
21 EE|
=] =dt+] ==dt+
178 2 7%
1 2 1 £ 3 1 3
= e L i RS =
7 t]l 72[ ]2 73[ t]z
o 11
nzl n(




:_108(1— %) +7log(1— %) +1

=1+610gg

Question152

Let [t] denote the greatest integer less than or equal to t. Then, the value of the integral
' [-8x* + 6x — 1]d x is equal to

0[28-Jun-2022-Shift-1]

Options:

A -1

=5
B. vy

V17 -13

C. g

\17-16
3

D.

Answer: C

Solution:

1

[ [-8x%+6x— 1]dx

0
1/4 1/2 3/4

=] —1dx+ [ 0dx+ | —1dx
0 1/4 1/2

(8 1/3)

/(1“,0) (120

A @) @4 1)

1=-3

+ —odxe 4
J N

8

:_[X]01/4+0_[X]1/23/4+_2[X]3/4 8 _3[X]3+\/ﬁl

it e R G

4 2 8 4 3
__ 11, -6-2\17 344 9+3V17
4 4 8 2 8
_\17-13
8

Question153



Let f : R — R be a differentiable function such that f ( g) = \/E, f ( g) =0 and f'( ) =1 and

2
let g(x) = J"/ 4 f '(t) sect+tantsectf(t))dtforx € | 5, ). Then im g(x)is equal to:
X 4 —

- (3

T
2

[28-Jun-2022-Shift-2]
Options:

A.2

B.3

C. 4

D.-3

Answer: B

Solution:

Given:f( ’45)=\/§,f( )anndf'(§)=1

T
2
g(x) = 1{ (t) sect+tant sectf(t))dt
xZ(f
T
=[sect+f(t)]x4 =2— seexf(x)

Now, limig(x)= limg( gfh)
T h—0

X — —

= 1im2*(cosech)f( Efh)
h—0 2

SO IR)

he 0 sin h

[ TEY]

ho 0 cosh
=3

Question154

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 | = 4ka (x)dxandI,= iIif (x)d x, then :
[28-Jun-2022-Shift-2]

Options:

AT, +2I,=4nk

B. [, +2I, = 2nk

C.1,+nl,=4n’k
_ 2

D.I,+nl,=6nk

Answer: C



Solution:

f:R—>R and f(x)+f(x+k)=n Vx€E€R
X —=x+k

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

~ f(x+2k)=1f(x)

So, period of f(x) is 2k

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

k 2k
:2n[ff(x)dx+ | f(x)dx]
0 k

x=t+k = dx=dt (in second integral)

=2n[Tf(x)dx+Tf(t+k)dt]
0 0

=2n%k
3k 2k

Now, I,= | f(x)dx=2 | f(x)dx
-k 0

I, =2(nk)

» 1,40l =4n’k

Question155

Feosfr(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,
[ ’—2‘] is discontinuous at 1,2, 3, 4.......

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

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

(1)0to 2

(2)2to 4

(3)4to5

Jonfsfs- (3o

T cos(m(x —0)) dx + I cos(m(x —1))dx + J cos(m(x —2)) dx
0

2
=[cosmx dx + I cos(nx —m)dx + f cos(mx — 2m) dx
0

2

4
Icosndx fcosnxdx+fcosnxdx
0 2 4

2

-[one] e e
;g 0+0




Question156

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 curvey =f(x) ?
[29-Jun-2022-Shift-2]

Options:
A.(2,4)
B.(1,2)
C.(4,17)
D. (6, 8)
Answer: D

Solution:

f(x) = (1+}f(t)dt)xfitf(t)dt
0 0
f(x)=Ax=B
A=141R0dti=1+] (At-B)dt
0 0
=A=2(1-B)
Also B = }tf(t) dt= }(At - Bt)dt
0 0
_9
A= EB
From (2), (3)
_ 18 ,_ 4
ARG
so f(6) =8

Question157

12 (V2x - {2x—x2)d x =" (1— {1-y2= y;)dyﬂz (2— y;)dyﬂ,thenlequals
0 0 1
[29-Jun-2022-Shift-2]

Options:

A ({1(1+ (1=y*)dy

Answer: C

Solution:



RHS :(})(I*M—yz* %) dy+f(2* ygz)dyH
5
R
So,1=1-Z=| (15415 ay
4
Question158

Let f(0) =sin 0 + f/zz (sin O+ t cos 0)f (t) dt. Then the value of is

[24-Jun-2022-Shift-1]

I f(0)do

Answer: 1

Solution:

F(8)=siné [ 1+ _I f{r}a’f] ~cosé [ | zf{z}dr]

Clearly f{#) = asinf—bcoz 8

Where a= 1~ | (asint=5cosidi=a=1-25 ...()ands= [ (arsins=btcostidr=5=12a ... (i) from (i) and (ii) we get

1
=—-and b=-
03

Lad | ka2

So F(8) = — 31(3m.s?—zcos 8)

=" f(@)de} = %{1—2>< =1

Question159

9-x* 9-x*
Let Max { S—X} = o and Min { 5—X} =B.

0<x<2 0<x<2

201 7X2 .
Ifﬁfjs Max { X } dx=o, + azloge( %) then o, + a, is equal to
3

[24-Jun-2022-Shift-1]

Answer: 34

Solution:



Letfe= E22 5 f( = 20O

(-5
So, a=7(1) =2 and = min(7(0), F(2)) = %
3 xl'-._g } 9,:5 x:_g 3
Now, | max{ —x dx= | —=dx— | "xdx
-1 =3 ") 21 x-3 o
83 s =
-] |:_\-+:|T ;}d_\-+_ Zloss

1
5]

28

25

+ Sy 26w &
14+ 161 Rt 16]n|llj]

=]

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

Question160

(l—j—g)(cosx—sinx)

(1+ —sin2x)

3
[26-Jul-2022-Shift-2]

The integral | d x is equal to

Options:
A. l1og tan(%+l—”2) +C
S (i)
1 tan(%%)
B. Eloge +C
(3]
X, n
C. log, tan(f+6n) +C
tan(§+ E)
D. %loge tan(%—%) +C
w(3 3
Answer: A
Solution:
(1*%)(cosxfsinx)
-
(1+ \%sin2x) *
V3~ .
_ (STI) 2sm(E—x) !
(%)(sin%+sm2x)
o SgtmlE
- X

(sin §+sin2x)



\/3ilsin(ﬁ—x)

242 4
= X
sin( -765+x)cos( g—x)
ZSinisin(E—x)
7 lj 12 4 dx

sin( g+x) cos g*x)

A fwia

sin( g+x) cos(

)

= %[fcosec( g+x)dx—fsec( g—x) d x]
= %[ln‘tan( 1—7[2+ %) *fcosec( gfx)d x]

1 T X T, X
== I X)) -n| T4 X
2[ln‘tan( 12 2)‘ 1“‘6 2“ 7
tan( +X
2

+§)
2

~—

=-In +C

A []3

taIl(

Question161

For I (x)—] de,iﬂ(

2022
sin X

[29-Jul-2022-Shift-2]

£) =2, dhen

Options:

A. 310101

Answer:
Solution:

Given,

2 p—
1) =] sec.x20222022 dt

sin “7°x
2
a sec’x 2022
=] - 2002 de~J ST
sin ~°x sin “7°x
1 2 2022
=] = 2022 sec’x dt—] ——dt
sin ~x sin ©x
_ 1 . —2022 . 2022
= —5p " tanx I( — 555 " COsX tanx) dt—] T dt+C
sin “7°x sin “x sin “77°x
_  tanx 2022 sin X _ 2022
T 7) +J( 023, COSX cosx) I 20 dt+C
sin “7°x sin “7x sin “7°x
_ tanx 2022 _ 2022
o022 +! . 2022 de=J . 2022 dt
sin “77°x sin “7°x sin
_ _tanx +C

. 2022
s X



Given, I (

1011 _ 1
2 - 1 2022+C
()
S C =001 Hl00

tan x
~Ix) = . 2022
sin X

tan % \/g
N (

=

S5 (&
2

Question162

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

x —[x], if [x] isodd
1+[x] =%, ~if [x] iseven

valued function defined on the interval [-10, 10] by f(x) = {

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

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

AnswersA

Solution:

Case 1:

Let0<x<1

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

=1—-x

Case 2:

Letl<x<2

then [x] =1, which is odd
~fx)=x—-[x]

=x—1

Case 3:



Let 2 <x <3 then[x] =2, which is even
~fx)=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 =

Graph of fix)
~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 = | fx)cosmxd x
10 1o
- —10+10x2f d
=70 R (x)cosmxd x
2
= T [192r(x)cosmxdx
10,
2

=T x 10[2f(x)cosnxd X
10 0
= [*f(x)costxd x
0
~1 :Tl:z[_[lf(X)COSTEXd X+I2f(x)cosn:xd x]
0 1

=n2[fl(1 —x)cosmxd x+[*(x~1)cosnxd x]
0 1

1 1 2 2
=n"[[ cosmtxd x—| xcosmxd x+[*xcosnxd x— [ cosmxd x

! o 1 , J

[sinnx]olfjlxcosnxd x+j2xcosnxd X— l[sinnx]IZ]
0 1 T

al—

0-['xcosmxd x+[*xcosmxd X*O]
0 1

. | . ’ . .
=7’ *[XM+ lcosnx] +[xsmﬂ+ L<:osnx] ] [AS.fxcosnxdx:x'fcosn)(*f(l.M)dx:x~m+ %cosnerc]
T T
0 1

n e n e b
*[(I-SiﬁJr iz-cosn)*(0+ %'COSO)]+[(2'M+ chosZn)*(l.SiﬂJr %cosn)]]
b1 b T
b b b b

RGN (2 2]

=T
2T 2 2
=g 7+7]
T 7
=rix 4
T
=4

Question163



lim ? XY}
=R \jl_i \/1_2 \/1_1 1_2"—1
2" 2" 2"

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

Options:
1
A. 3
B.1
C.2
D.-2

Answer: C

Solution:

= lim ~ L N Ky
- L -2 - 2 \/l,zu
2" 2" 2" on

Let2"=tand ifn — o thent— o

1/ 1
I = lim n >
n—ow r=1 171"
t

1= _dx__Tpidx (Iaf(x)dx=faf(a—x)dx.
0 0 0

Question164

Let |t| denote the greatest integer less than or equal to t. Then the value of the integral
ljf); ([sin(mx)] + e'““®™d x is equal to
[25-Jul-2022-Shift-2]

Options:

A 520-¢)

€

B. 2

(S

c. 520+e)
) e

p. 104
(&

Answer: B

Solution:

101
1= ([sin(nx)]+ el@™hg x
-3

[cos(2mx)]

[sinzx] is periodic with period2 and ¢ is periodic with period 1 .



So,
I =52 [*([sinmx] + 2™ hd x
0

3 7 5
4 4 1 4
=52 { P—1dx+ [ eldx+Te ldx+[4eldx+ | fdx+ [2% x
1 1 5 0 3 7
4 4 4 4
s
e
Question165

Let f be a twice differentiable function on C. If f '(0) =4 and
f(x)+ (I) x=tOf Odt=(>*+e Mcos2x+ 2x, then (2a + 1)°a’ is equal to
[25-Jul-2022-Shift-2]

Answer: 8

Question166

Leta = j ( 1+ 3+ X; Ve + ’%1 ) d x for every n € N. Then the sum of all the elements of the
set{n €EN :a €(2,30)}is___

[25-Jul-2022-Shift-2]

Answer: 5

Solution:

o'l n'#1,ont-1, L on"+EDm
12 22 32 42 Il2
2
241, 21
I 2
28 _ 100
=4+2+ 2= —
% 9 79

~The required setis {2, 3}. v a € (2,30)

~ Sum of elements =5.

Here, a; = 2, a,=

3_9
=34+ 2=2
20,2




Question167

Ifa= kil —2_and f(x) = \/ 1_cosx % € (0, 1), then:

a k= n+ K2 1+cosx
[26-Jul-2022-Shift-1]

Options:
A2vaf( 2)=f( %)
b (361 -5

(53

a\ _ [ a
D.f(z)—\/ff(i)
Answer: C
Solution:

a\ 2n

‘ nlgnaokgl 112+k2

_ 1 ¢n 2

e (K
n

a=][" 2 2dx=2tan7]xj'l= i
0 1+x 0o 2

_ 1—-cosx
£ = \/ 1+cosx’XE ©.1

1—cosx
f(x) = ———= =cosecx —cotx
sinx

' 2
f (x) = cosec " x — cosec X cot X

Question168

Ifn@2n+1);' 1 -x""dx= 1177/ 1 - x")**" 'dx, then n € N is equal to
0 0
[26-Jul-2022-Shift-1]

Answer: 24

Solution:

J‘l(l_xn)2n+ldxzjl 1 .(1_Xn)2n+ldx
0 0

= =x""" gy =[x @R - XD e nx" T dx
0



=n@n+ D (1= -x)1 -x""dx
=n(2n+ 1)?1 (1-x""dx—n@n+1) (1 -x")™ " 'dx
(I +n2n+ 10))J1(1 —xN ldx= n(2r?+ D1 -x""dx
(20’ +n+ 1)([)1(21 =X ldx = 1177([)1 ( 7(;“)2“”(1,(

220t +n41=1177
20’ +n—1176=0

49
an=24or— 2
n or 5

wn=24

Question169

I201: (Isinx|+ | cos x|)2d X is equal to

[26-Jul-2022-Shift-2]
Options:

A. 10(m+4)

B. 10(n +2)

C.20(n~2)

D. 20(r +2)

Answer: D

Solution:

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

=20["(1+|sin2x))d x
0
T
=402 (1+sin2x)dx
0

T
N E
:.40(x— crix ")\02

1,1
= + -+ =)= +
40( 5 2) 20(n+2)

oA

Question170

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

1im 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:

f(x)=asin( %) +[2-xJa€R

Now,
+ lim f(x) exist

x— -1
s lim ()= lim £(x)
x—-1 Xx—=1"
. -2 . -7

L)V 43 = T4
ﬁasm( 2) 3 asm( 2) 2
>-a=1>a=-1
Now, j“f(x)dx:r‘(—sin( M) +[2—x])dx

0 0 2
=Mdx+P-1dx+P=1dx+[*(1=2)dx
0 1 2 3

=l-1-1-1=-2

Questionl171

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

(Sl):f'(—%)+f'(—%)+f'( %)+f'( g) =2
(S2) : Jzzf(x)dx=12

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

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:

f(x)=2+|x|—|x—-1|+|x+1]|,x€R

N, x <=1
+2 =1<x<
AP = X s <x<0
3x+2 4, 0<x<1
x+4 x>1.
.~.f'(7§)+f'(7l)+f'(l)+f’(3):71+1+3+1:4
2 2 2 2
2 -1 0 2
and* [ f(x)dx= [ fx)dx+ | fx)dx+ | f(x)dx
-2 -2 =1 0'f(x)dx+
1
- 2 0 291 249 2
:[_] [M] +[M]+[M]
2 6 0 2 1
EEVE T NETIS Y S
2 2 2 2 2

~ Only (S2) is correct



Question172

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

i ( |2x2 —3x| + [x -1 l ) dx, where [t] is the greatest integer function, is equal to:

Options:

7
A.g

19
B. T

31
C. 5

3
D'E

Answer: B

Solution:

2
f2x2—3x
0
3/2 2 1/2 3/2 2
= [ Bx—2xNdx+ [ @x*=3x)dx+ | —1dx+ ] 0dx+ | 1dx
0 3/2 0 1/2 3/2
3x° 2x3) 3/2 ( 2% 3x2) 211
= =- = + | =-2= o+ =
( > 3 )b 3 2 )b T3t 3

dx+i [x— %]dx

:(27 27)+(E767 27, 2_7)

8 12 3 2 8
_ 19
"o
Question173

Let f(x) = min{[x — 1], [x=2], ..., [x — 10]} where [t] denotes the greatest integer <t. Then
M r@dx + ' (F (x))dx + ' | f(x) ‘ dx is equal to

[27-Jul-2022-Shift-2]

Answer: 385

Solution:

wf (x)=min{[x — 1], [x— 2], ..., [x — 101} =[x~ 10]
—f(x),  if x<10

Also [f(x)|= { £(x) if x>10

IJO fx)dx+ ]JO (Fx)’dx + IJO (—F(x)dx
0 0 0

10 5
= [ (f(x))’dx
0
=10+ 9%+ 8% +.....o+ 17

_ 10x161x21:385



Question174

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

passes through the point (a, 6), then a is equal to
[27-Jul-2022-Shift-2]

Answer: 12
Solution:

\3 2
“F(x) = % (I) f( g—x)dx,po

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

) 2 V3o 2
st [ 2o (2)], 77 te( )
V3xf'(x) = V3 (x) — gf(x)

xf '(x) = %

On integrating we get :Iny = %lnx*—lnc +f(1)=+3 then c =3
~(a, 6)_Ii_es on

sy = \/3);

6=\3g2>a=12

2

\/

Question175

W

<[

|

f( ’%")dx,poandf(1)=(3.1fy=f(x)

If | 15 dx—av2 + B3, where a, p are integers, then a + B is equal to

O {1+ (1)

[28-Jul-2022-Shift-1]

Answer:10

Solution:

Putx =tan® = dx = sec’0d 0
b
15tan’0 - sec’0d 0

\j 1 +tan®0+ \]sec66

15tan’0 sec?0d 0
secOV1 + sech

3
==
0
T
3
:I:f
0



15( sec’0 — 1)secOtan6d 6
(V1 + sech)

Now put 1 + sech = IS

= secOtan0d 0 =2tdt

[ 15(( — 1> —1)2td t

3 t

=>1=30 | Bt —28+1-1)dt

2

=>I =

S—w(a

=1 =

1230 [ 5"~ 2)d ¢
5

=1 =30 [P (¢ - 20)dt
7

5
=>1=.30(t 2¢ )\J_

ol (1 29 (42 27

= (543 — 60\3) = (24V2 — 40\2)
=16\2 =63

~o=16and f=-6

a+pB=10

Question176

LetI (x)—I dtn 1,2,3,... Then:
[28-Jul-2022- Shlft 2]

Options:

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

Solution:

i
0 (E+5)"
I
x Jidt
2+5) I

t | x_]‘ —2nt
(t2+5)n 0 0 (t2+5)n+1

X 2 K.
- X +jzn( L+ fl)dt
+5)" 0\ (5"
— X _
[ x)= (X2+5)n+2nl () —10nl (%)

1001, ()= 2n—=DI _(x) =xI /(x)
Forn=5
501 ((x) — 91 4(x) = xI ; ()

-1
0

xtdt

Question177



S —Na

The value of the integral [ 60 %d X is equal to

[28-Jul-2022-Shift-2]

Answer: 104
Solution:

I = 60 SMOXyy

sinx

SN

=60-2[(3-4 sinzx)(4cos2x —3)cosxd x

S—ola

T
2 ) )

=120 [ (3—4sin"x)(1 =4 sin“x) cosxd x
0

Let sinx=t= cosxd x=dt

1 2 2
=120/ (3 - 4t)(1—4t)dt
? 2 4
=120/ (3 =16t"+16tHd t
0

168 16t5] :
:120[3“ Tet” | 16t
3 5 lo

=104

Question178

a

1
3+2sinx+cosx

[29-Jul-2022-Shift-1]

The integral IE d x is equal to:

Options:

A. tan”!

B.tan '(2)— z

1 -1 _m

1
D'f

Answer: B

Solution:

i 3 +2 sinx + cos x
2 (1 +tan’x/2)d x

0 3(1 +tan’x /2)+ 2(2 tanx/2) + (1 — tan’x /2)
Lettanx/2 =t = sec’x/2dx =2dt
I - } 2d2 t

0 4+2t"+4¢




dt
(t+ 1) +1
= .tan_ '(t+ 1) \01 =tan '2-

_bdt
=] -
0 24+2t+2

o —

I

4

Question179

Iff(0)=" “8 dt, ¢ > 0, then f (¢*) + f (¢ ) is equal to :
[29-Jul-2022-Shift-1]
Options:
A.9
9
B. 3

9
< log (10)

9
D. 2log,(10)

Answer: D

Solution:

I
P

f Mdp=?( logygt M) dt....... (ii)
T\ Tt t+1

o log t . ¢
f((x)+f( l) = 280 g = f Nt g et
o 1 t 1 t

3 3 -3 9
= f(e)+f = —
a=e¢"=f(e)+f(e) 2log 10

Question180

If [t] denotes the greatest integer <t, then the value of Jl [2x—| 3x%-5x+2 | +1]dx is:
0
[29-Jul-2022-Shift-2]

Options:

A L*F“‘
V37 -13 -4

B 6



3713 +4

C. %
D. —V37+6VE+4
Answer: A
Solution:
1
I=)[2x—13x"—3x—2x+2 | +1]dt
0
1
I=][2x—|@x— 2)(x—1)|]dt+!1dt
0
2/3

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

2/3

[-3x3+7x — 2]dt+ J @Bx>—3x+2)dt+1

O =N O =

L

When x € ( %,1)

3 —3x+2€ ( i,2)

Bx*~3x+2]=1

2\ _ 1
2i3[3x ~3x+2]d 1(1 5) 3
Hence I = ( =—(at+p)) + ( %)
_¥ ( 7-\37, 7-\13 )
3 6
L 5§ \/37+\/13
3
_ \/—+\/_ 4
6
Question181
310g62x+5 2log 2x
The integral | KT o UX, X > 0, is equal to (where, c is a constant of integration)
+5¢ T —Te °°

[25 Feb 2021 Shlft 2]

Options:



A log x> +5x 7| +¢

B. 4log x*+5x—7 | +¢
1y o 2
C. Zlogex +5x = 7‘4—0

D. 10ge\jx2+5x—7+c
Answer: B

Solution:

3] 2x 2] 2.
Joa),  dog (20

=] dx
41 1 21
e 0g,(x) L 563 og(x) Te 0g,(x)

log (2x)° log,(2x)
A 2.( )+Se 2. (2X)

dx
log x* log,(x)° _ elogc(x)z

e ° +5e 7
[using property alogx = logx" ]
3 2 .
F‘L&ZX)de [using property a ™" = x|
X +5(x)" —7x
8x° +20x> dx=] 4x*(2x + 5) o

x* 533 - 7% xz(x2+5x—7)
_ 1 4@2x+5)
_I z—dX
X +5x+7
Letx’+5x—7=t, then 2x +5)dx =dt
=] %t=4loget+c

Putt=x>+5x—7
I =4log, | X +5x=7[+C

Question182

The value of the integral
sin 0 sin 2 6(sin69 +sin*o + sinzﬂ) \/ 2sin*0 + 3sin®0+ 6
J — de
cos26
is (where, ¢ is a constant of integration)

[25 Feb 2021 Shift 1]

Options:

3
A. %[1 1 — 18sin’0 + 9sin0 — 2sin®0] 2 + ¢

3
B. %[9 ~2cos’ —03cos’0 ~ 600526] Zic

3
C. 11—8[9 —25in°0 < 3sin*0 — 6sin’0] 2 + ¢

[NSTRON}

D. %[1 1 —18¢c0s”0 + 9cos*0 - 200569] +c

Answer: D

Solution:

Let



i [ sin® - sin 2 0(sin®0 + sin*0 + sin?0) 2sin’0 + 3sin®0 + 6 ] &
1-cos26

© sin2 A=2sinAcos A

and 1~ cos2 A = 2sin®A sin 0+ 2 sin 0(sin°0 + sin*0 + sin’0)

< asin®o + 35in’0 + 6

I > do
2sin”0
I =]cos 6(sin66 +sin'e + sinze)
|l - 20
\2sin"@ + 3sin” 9+ 6d 0

[+ + A 26 32 +6dt
= [(E+E+0 126+ 3¢ +62d
Let 2¢+3t* +6t° =2

n dz=(120+126 + 120)d t
©dz=12+€ 1 t)dt

1 1 3/2
Now, EI\/Zdz:

V4
—X =+
2 372" ¢

- %23/2 1

= %[Zt(’ 3¢+ 6t2]3/2 N\

3 11—8[2sin69 +3sin*0+ 6sin29]3/2 e

) 11_8[(1 ~c0s°0) {2(1 ~cos’0)’ + 3~ 3c0s’0 + 611"+ ¢
= L0 - cost)@eostd - Toos0+ 1P 2+

- 11_8[_2C0566 +9c0s*0 — 18cos?0 + 11724 ¢

= %[11 —18c0s°0 + 9cos*0 — 200566]3/2

Question183

log t
(1+¢)

For x>0, if f (x) =]
[26 Feb 2021 Shift 2]
Options:

Al

D.0

Answer: C

Solution:

_% logt
f(x)_{ 1+1

elogt dt .
Then, f(e)=] = —. ..
en; 10 = <4

dt

1

= logt

andf(l):Je %8,
[§] 1 1+t

Lett= % dt= %du and put in Eq. (i), we get

At (i)

Tow o ueED

u
1
f(l) flog(ﬁ).—lduzf logu 4

u
Using change of variable

dt, then f(e) +f ( g) is equal to



1) _§ logt
f( e) { t(t+1)dt' . . (iii)
From Egs. (i) and (iii), we get

elogt

1)\ _§ logt ? logt t
fe)+f( =) =1 22+ t g
© ( e) I T {t(l-&-t)d be

Take logt="v, then %dt =dv

s (7]. 4

f(e)+f(é):%

Question184

IfIm,n=ixm_1(1—x)"_ldx, for m,n>1 andi %dx=alm_n,a € R, then « equals

[26 Feb 2021 Shift 2]

Answer: 1

Solution:

n

1
Given,1_ = gxm_ "a—x%)""dx

Using substitution put x = 1
—1
(t+1)°

n—1
I =(j)(_1) : =y : =y : 2
o (D™ DT (e 1)
0 tn*l
=-] ———dt... ()
o (t+ )"

Similarly,

1
1 =[x =" dx. . (i)

0

m

Then, dx= dt

dt

m-—1

_t
(t+1)m+n
From Egs. (i) and (ii), we get
o) :oo tn*l_'_tmfl
R (R D S
= 1! dt +Tt
0 e+nH™ o

Let t:l, then dt:;zldz

z z

1 n—1 1 m-1
0 (_) Rl 0o.n—1 m-—1
1 =jenzl_ 2zl (Z) D [ A
1 (1+1)m+n 7 1 (Z+1)m n

= 1. =]
0

n—1 n—1 m-—1

+t™
(t+ 1)m+n

1 ©
dt Let II:I%
L (t+1)

z
n-1 m-1
L dt
™ % t+n™"
7OZn—l+Zm—l
1 (Z+1)m+n
:2.[1('“’1“”" (t+l)+ dt
0 (t+1)m n
Sa=1

Question185



The value of 3 | ¢~ *d x, where [x] is the greatest integer <x, is

n=1In

[26 Feb 2021 Shift 1]
Options:

A. 100(e= 1)

B. 100(1 —¢)

C. 100e

D. 100(1 +e¢)

Answer: A

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

[Difference between upper and lower limit is 1 unit]

) 2 100
=[eMdx+leMdx+.. .+ | Mdx
0 1 99

xq 10 x=1)q2 x=99)7 100
=e], +¢' )]1 +. el )]99

=<1 *(e—1)+..+(—1)=100¢—1)

Question186

The value of T’ LSz’;d X is
-n/2 1+3
[26 Feb 2021 Shift 1]

Options:

A.

13

B. 4n

C.

N3

D.2xn

Answer: A
Solution:

T 2
Letl = | S8 X4x... ()
/2 1+3%

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

[ = "fz cos’ (n/2-n/2

iy 1+3n/2—n/2
/2 2
_ COS™X 4
/2 1+3°%
n/2 AX 2
1= [ 308 Xgx i)
-n/2 (1+3%)
Adding Egs. (i) and (ii),
/2 2 /2 ax. 2
) B e S | 3cosxdX
-n/2 1+3% -2 1+3%

[*cos(—x) = cos X]




/2 X 2 n/2
=] (LN RT5 X Xix= [ cos’xdx

/2 14 3% -n/2
/2
= 1 +cos2x dx
—n/2 2
1 sin 2 X AN
=2 + 2 =N_
21" T2 ] a2

= 2l :n/2=>l:§

Question187

The value of the integral i sin2x|dXxis ......... .

[26 Feb 2021 Shift 1]

Answer: 2

Solution:

LetI:T
0

sin2x|dx

sin2x|dx [+sin2x is periodic function ]

/2

2 [

0

/2 . g .

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

0

:2[ —cost] /2
2 0

=—[cost—cos0]=—(—-1—-1)=2

I =2

Question188

The value of | [3x* =3x— 6| d X i ..ooe :

[25 Feb 2021 Shift 2]

Answer: 19

Solution:

3x°-3x—6

j

-2

dx =1 (say)

-x—-2|d

(x -x—2)dx+ I( X +x+2)dx]

3
(55 (£

T2
31
E



Question189

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

Options:
1 1 1 :
A'I+I’I+I’I i are in AP

D.1,+I,, (I,+1,)°,1,+1 areinGP
Answer: A
Solution:

n
2 cot” *x(cot’x)d x

I
n—2

“2xcosecixd x — [2 cot” “xdx

13

n-2

T
2
2 cot" “x - cosec xd x

-2

1 n-1 n-1
_ 1
In+In72 IT—_I—
Now, putn=4
1 1
+1,= =, then =3 i
> 1,41, 3 i, (i)
Putn=5
1 1 "
+1,= -, then =4...
= I,+1, 7 e e (i)
Putn=6
1 1
=1 +1,=—,then —— =5 (iii
S )\ I,+1, (i)

Here, from Egs. (i), (i) and (iii), we conclude

1 1 and 1

, are in AP with common difference 1.
IL+1, 1,+1, I,+1

4 6

Question190

1 3
The value of jl xe*1a X, where [t] denotes the greatest integer <t, is
[25 Feb 2021 Shift 1]

Options:



c. &+l
D. L

Answer: C

Solution:

1 3
Given, | x’%*d x, where [t] is greatest integer function.
-1

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

1 ; 0 |
So, | x*¢®ldx= | x%e dx+fxedx
21 41

q 1

) | x2dx+fx2dx— —X [ X—]
€1 3
1 1
e 3

o L

|><

5],
(%)

oW

Il

Question191

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

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

Solution:

Given, f(0)=1... (i)
£@) =¢e>. .. (i)
fx) =f(2-x)

Integrating w.r.t. x,
f(x)=—f2-x)+C

Putx=0

£(0) =-f(2)+C

= 1 =~¢+C [from Egs. (i) and (ii)]
> Ch=1+¢

2 fx) =—fQ-x)+1+¢

or f(x)+f2—x)=1+¢.. . (iii)

Let 1 =Tf(x)dx. . (iv)
0

Also, 1 :Tf(z—x)dx. .. (v)
0
Now, adding Egs. (iv) and (v),
21 :T[f(x)+f(2*x)]dx
0



21 = T(l +e%)d x [from Eq. (iii)]
0

21 =2(1%e)
21 =1+

Question192

The value of the integral T [x2 —2x —2]d x, where [x] denotes the greatest integer less than or

equal to x, is
[24 Feb 2021 Shift 2]

Options:

A —\2-3+1
B.—\V2-V3-1
C.—5

D.—4

Answer: B
Solution:

3
Letl =][x*—2x-2]dx
1

=?[x2—2x+1—3]dx=f(x—1)2—3] dx
1 1

3 3
=[x~ 1)dx+]-3dx
1 1
Putx=1=t;dx=dt,whenx=1,t=0andx=3,t=2
2
A 1=-3[x]°+[[1dt
0

1
——6+Jodt+[21dt+ [Padt+ [23dt
0 N7 \3

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

[=-1-2+13
Question193
fxz(sin\/f)dt
0

im o isequalto:
x—0

24 Feb 2021 Shift 1
Options:
2
A. 3
3
B. 2
C.0

T 15

Answer: A



Solution:

fxzsin\/zd t )
lim 2 _— (sinx)2x
3 2
x—0' X x—0 3x
. sinx\, 2_ 2
“om (57)573
Question194

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

equalto
24 Feb 2021 Shift 1

Answer: 3

Solution:

[1] 2 a

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

=x% - 2x lp *+2x \02 +x2=2x [,' =22
sa’+2ata+al 2a-(4-4)=22
=2a°=18=>a=3

.'._f(x+[x])dx=—(—3—2—1+1+2)=3
3

Question195

(x—1)cos 1(2x— 1)*+5
14x2 —4x+6
[18 Mar 2021 Shift 1]

The integral [ d x is equal to (where, c is a constant of integration)

Options:
A Lsin{x—17+5+c
2

B Leos {(2x+17+5+¢

C. %cosJ(zx—1)2+5+c

D. Lsin V(x4 17 +5+c

Answer: A

Solution:



] (2x—1)cos \j(2X—1)2+5

Letl ‘ dx
\4’4X2*4X+6
@x = 1)cos {(2x—1)>+5
=] ] dx
V@2x—1)*+5

Putting 2x —1)>+5 =2
= 2(2x—1)x2-dx=2zdz
= 2x—1dx= %zdz

. [ = cosz

'%Z'dZ: %Jcoszd z= %sinz+C
= %sin {@x—1)7+5+¢

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

Question196

ffx) =] 22 _dx, (x> 0), £(0) = 0and f(1) = L then the value of K is

Ct1+2x)

[18 Mar 2021 Shift 1]

Answer: 4

Solution:

5x8 + 7x6
K+ 1+2x)
_ 5%+ 7x°
= S edx
X (x7+x "+2)
5x°+7x°
14
- x
X14()(*5 +X*7 + 2)2
XX Tx v
X
5x C47x®
x4 x +2)
Putting x> +x '+2=z2
> —GxC+7x Ydx=dz

dz 1
al=—f 92— 1)+
Izz (*z) ¢

Letl =]

> 1=]

1

> = —(———+¢
X+ x 42
7
> fR)= 5———+c
x“+1+2x
Given, f(0)=0
= ¢c=0
X7
s PE= ——
X+ 1+2x/
1
~ ()=
M 1+1+2
1.1
4 X
Hence, K =4.

Question197



X +1

(x2—1)+tanfl( )
x2+1)dx
X

For real numbers a, B, y and 9§, if )

(x*+3x>+ Dtan”! (

= aloge[tan_l( "2:1) ] +ﬁtan_1( v(x2x—1)) +8tan_1( X2_+1) L C

X

where C is an arbitrary constant, then the value of 10(a + By +0) is equal to..........
[16 Mar 2021 Shift 2]

Answer: 6

Solution:

2
(x*~1)+tan! (XX—H)

Letl =] dx
2
(x4+3x2+l)tan*l( u)
X
_ -1 1
> 1=] dx+] ———dx
(x4+3x2+1)tan71( ﬂ) X+l
X
x> -1
Againletl, =] - dx
(x4+3x2+1)tan’1( X ”)
dx
and 1,=] —2%
: xtH3xiel
L=1,+1,.()
2_
Now, I,=] x =1 > dx
(X4+3x2+1)tan71( = +1)

2
Let tanfl( XTH) =t

x2—1

— X _dx=dt
<t 3+ 1)

2
tan_l ( u) ’«l»cl
X

dt
A1, =] T:log)t‘JrCl = log

D=2y
4 2
X +3x"+1

1 1
[,=f— 2  dx=
2 Xt +3x%+1 2
Lf X +1 1 -1
= ) — — dx-— —j——dX
27 3%+ 1 20 % 3+ 1
2 2
S E V5 SO § U s Vo S

2 x2+3+l2 2 x2+3+i2
X X
1+l2 2
= -1-I X lj‘ 1-1/%
2 2 2
S s e
X X

I =log

2 2
tan—l(x+1 tanfl(x 1)_ltan|(x+1)+c

‘ sx

2
=a10ge(tanfl( x +1 ) ) +Btan71( Y= 1)) +5tan71( x +1 ) +C (given)

X X X
1 1 1

~oa=1,B= —=y= —=and d=—-—

- il 2455 2
~ Required value of 10(a. + By ++3)

=10(1+ 1_ ‘_)
0 2




=10(
=6

S

Question198

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 i j (x)zd X iS eeveeines
[18 Mar 2021 Shift 1]

Answer::512

Solution:

Given, f(x?) + g4 —x)=4x>
and g(4—x)+g(x)=0

PO
Letl = | f(x))dx
T
=2 fx)dx
0

4
= =2 [[4x’— g4 —x)]dx
4 4 0 4
=8 x’dx—2[g@—x)dx
0 0
x* 4 4 4
=8( Z)o -21,=24*-0%-21,
=2’-21,

4
where, ‘I, =]g4-x)dx
0

4 b b
= Il=£g[4—(0+4—x]dx['-'jff(x)dx=,[f(a+b—x)dx]

= 11=Tg(x)=dx...(ii)

Adding OEqs. (i) and (ii),

21 = et + g4 - x)1dx

= 210l =0

= 1,=0 (~g(x) +g@=x)=0,given)
~1=27-21,

=>1=2"=512

Question199

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 jl 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:

Let P'(x) = a(x — 1)(x + 1)
=> Px)=ax’—1)

P(x)=aj(x2—1)dx=>P(x)=a( X;—x) +C

According to the question, P(—3)=0
27
— 243 )4C=
a( - 3) Cc=0
= —6a+C=0..()
1 3
Now, | (a( X?—x)JrC)dx:lS (given)
-1

= 2C=18
= C=9..(ii)
From Egs. (i) and

—6a+9=0>a=

(i),
3
2
(2 s
1

~-8um of the all coefficient = 5 % +9=38

Question200

. a
Sin X

Which gf the following statements is correct for the function g(a) for a € R, such that
g = Srmdx

[17 Mar 2021 Shift 1]

Options:

A. g(a) is-a strictly increasing function

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

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

Answer:D

Solution:

i sin’x :
g =1 — X...(i)
w6 cos'X +sin"x

b
Applying Tf(x)d x=[f@a+b-x)dx
a3 sin®(m/2 — x)

g =J

6 cosu( g—x)+sin“( g—x)

dx

n/3 a.
goy= [ 5% —dx....(i)
/6 cOS X +sin X
Adding Egs. (i) and (ii),
w3 0 [V}
2gtay= . SXFe0y
n/6.sin X + COs X

/3
2g(0t) N nj 1-dx= [X]mm
/6

T
3

A

z
6
. -
wg(a) 3

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




Question201

Letf : R — R be defined as f(x) =e “sinx. If F : [0, 1] — R is a differentiable function, such
that F (x) = zf (t)d t, then the value of :I) [F '(x) +f(x)]e*d x lies in the interval
[17 Mar 2021 Shift 2]

Options:

327 329
X [ 360° ﬁ]

330331
) 360° 360

331 334
C. 350 360

335336
360 360

Answer: B

Solution:

Given, f(x)=¢ " - sinx
and F (x)= | f(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)..()

Letl = f [F'(x)+f(x)]e"dx
0
= f [Fx)+fx)]edx= }2 -f(x)-e*dx[ from Eq. (i) ]
0 0
= 1 :2-Jlf(x)~exdx
0

|
=2-[e ¥ sinx-e'dx
0

1
=2]sinxd x=2[-cosx],'

0
=2[—(cos1=cos0)]=2(1—cos1)

ol (@, @@, @ ]
~1=2-{1 (1 S TR TR TR
[using expansion of cos xi.e.,

X2 X4 X6 X8
cosx=1— =+ =—-— 2+ -1
21 41 6l 8!
1=2[1—1+ RESON lfl+...]

2141 6 8!

B S
2

1 1 1
Now,I<2(§ 2—4+ m)
360—30+1

+_)=>1<
360

AIso,I>2(lf L):I>(lf L)
2 12

24

= [ > ﬂ: 1> M
12 12%30
330 .

= 1> 360 ... (i)

From Egs. (ii) and (iii), we get

@ <] < &

360 360




Question202

1

! sin2mx]qd x = ge”' + Be * +17, where a, B, y are integers and [x] denotes the
€

If the integral (I)

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

Options:

A0

B. 20

C.25

D. 10

Answer: A

Solution:

Let = | [sin2mx],
0 o [x]

= = lfo [Sin%x?x]dx [x—[x] = {x}]
0 (5]

[sin27x]

From above integrand, we observe that o

is a periodic function with period ' 1.
€

1 .
LT - [sin 2 mx]

a1 10({) =

[by the property of definite integral,
nT T

| fx)dx=n[f(x)dx

0 0

where f(x) is a periodic function with period =T ]
| rs

> =10 | B2Tx gy pog =x 0<x<1]
0 e

o= 10(%2 [sin2nx]dx+ } [sinan]dX)
0 e 12 e
12 1

N 1=10(I Qdx+ | ﬂdx)
0 et 2 et

1 -x 1
= I=10(07 ) e’xdx) =1 =~10[ e—]
1/2 -11li1,2

Do P 4l
4 Laad Adr..

-1
= 1=10[¢ ' —¢ /=1 =10e "~ 10e 2

-1
> 1=10e ' +(=10)-¢ 2 +0...(i)
-1
Comparing Eq. (i) by ae71+[3e 2 +y, we get
a=10,p=—-10andy=0
Hence, a+B+y=10—-10+0
= atf+y=0

Question203



Let I =Ix"(log | x|)"d x, where n € N. If (20) I, = oI , + BI ;, for natural numbers o and B,

then o — B is equal to .............. .
[17 Mar 2021 Shift 2]

Answer:. 1

Solution:

Given,I = Fx"%(og | Xyy
1

= [ = X_zo(ln|x|"]°7Tn.M.x_2odx
n 20 R X 20

(using integration by parts)
0

c
o721y =l 199
" 20 20{(nlxD v ¢
320 n 20
> 1,= 55 A1, 2200 eal e

Putn=10and n=9, we get

201+ 101 = ¢*..(1)

and 201, +91 ;= e™.....(ii)

From Egs. (i) and (ii),

201 =101, —91,=0

= 201 ,,=101,+91, comparing this to
201 ,,) = al 4+ L, we get

a=10,=9

~o—f=1

Question204

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

lim %[f( %) +f( f—l) +...+f(1)l is equal to..........

n— o

[16 Mar 2021 Shift 1]

Answer: 1

Solution:

f(x)=10g2[1+tan( %)]

Then, = lim z[f( %)+f( )+..,+f(1)] =2 lim i ( ﬁ)f( %)

n— oo n—oowr=1

2
n
JX

Letl = lognzilogn[lﬂan( 4)]dx ..... Q)

b b

as, [f(x)dx=]f(a+b=x)dx
a a

So,x > 1—x

2 T
glogn[l+tan4(l x)]dx

| =
log 2




= ilogn[l+tan( I_ TZ—X)]dx

log 2 4
2 1 —tantx/4
= + ———==
lo 2({10g“[1 ( 1+tannx/4)]dX

h 2 d
0O, X
i2 0 gn( 1+tanE)

4
2

log 2
Adding Eqgs: (i) and (ii), we get

2 1
21 = log 2d
log 2 (I) OBy =CX

=1

Question205

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:

Given, y(x) = | €~ 15t+10)d t
(]

> 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 B —_l
Y®L, 3
or [y(®)], , =3
2a°—15a+10=3
= 2a°—15a+7=0
= Qa-D@-7)=0

1
= zor7

a= or

=

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

o b=] (- 5t+10)dt
0

23 15 2
= 27— —=a°+1
3a 2a Oa

=b=2a" Dy + 10

= b

~ =413
"XRV6
So,a+6b=7-6( %) = =406
» |a+6b| =406
Question206
Let f : R — R be a continuous function such that f(x) +f(x+1) =2, for all x € R. If
1,=/f(x)dxand 1, =] f(x)dx, then the value of I +2I, is equal to........

[16 Mar 2021 Shift 1]



Answer: 16

Solution:

Given, f(x)+ f(x+1)=2....(I)
8
I,=]fx)
0 3
and,= | f(x)dx
-1

Let f(0)=a

Put x=0in Eq. (i)

fO)+1(1) =2

f(l) =2-a

Put x = 1'in Eq. (i)

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,= if(x)dx
2
= 11:4£f(x)dx

3
Now,Izzjlf(x)dx
X —x+1

Izsz(x-ﬁ-l)dx:T[Z—f(X)]dx
0 0
= 1228—2ff(x)dx
0

2
= 21,=16-4[f(x)dx
0

=20, =16-1,

A 1420, =16

Question207

Consider the integral 1 = 1(!)0 @d x where [x] denotes the greatest integer less than or equal to x.
(S

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

Options:

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

Solution:




]
—ef Yax Tidx+e1 —dx+
0 e~ le 2 e*
:>£e Xdx = ,_1‘21 =@ —e?)
2( 1 1 31 1 4 1 1 10/ 1 1
=€ (E_ —2)+2e ( TN\ —3)+3e (—3— —4)+...+9e (—9— W)
e e e e e e e

=(—1D+2(e—1)+3(=1)+...+9(—1)
— (14243 +..+9)e—1)= ( 9X210)(e—1)
—45(—1)

Question208

Let the domain of the function f (x) = log, (log (log,(18x — X — 77))) be (a, b)Then the value of the

.3
sin’x

lntegraﬂ: (sin3x + sin3(a +b—x))

[27 Jul 2021 Shift 1]

d x is equal to

Answer: 1

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

I _J‘ sm3x dX
asin’x +sin (a+b X)

I=lf) s1n(a+b X)

asin’x +sin’(a + b —x)
A =(b-a)=1 :'321(-.-a=8andb=10)
10-8

I=3300=1
2

Question209

The value of ;. > % is equal to :

no ool i=

[27 Jul 2021 Shift 1]

Options:

A5 #log,

[\ US}

)
B.2log, 3]

C. 3+2loge(§)



D. 1+ 2log,

N W

)

Answer: D

Solution:

1 n
lim - > —
n—oowllj=1 (2]_

n

box+8, Lo 1 4
= +
£2x+4dx ﬁdx £2x+4dx

1
=1+41(1n|2x+4\)l
2 0

- l+21n(%)

Question210

The value of the definite integral

dx 0
is equal to:
)(sin4x + cos4x) q

XCOSX

5 —+RIa

nm(l+e

|

[27 Jul 2021 Shift 1]
Options:

_T
A. 5

B

B.

&

C -
D. L

Answer: B

Solution:

dx
)(sin4x + cos4x)

X COS X

5 —+RIa

n(l+e

|

b b
Using [ f(x)dx = | f(a+b-x)dx

T
4
1= A A S—— @)
T (1+e )(sin"x + cos 'x)
4
Add (1) and (2)
&
2 ? dx

4 4
7 sin"x + cos 'x
4
T
4 dx

| =
212217.4 T
o SIn'x tcos'x



T
4 2 2
I:I(lthar‘: X)sec Xdx
o tan'x+1
T
4
I=I(1+ 1 )se02 X —dx
0 1 x (tanx— ! )+2
tan x

tanx—L=t
tan X

(1+ 1 )seczxdx:dt

s e (B

Question211

Sn/24 dx

The value of the definite integral e e

[25 Jul 2021 Shift 1]
Options:

A.

w|a

B.

ala

C.

Sla

DX
Answer: C

Solution:

Sn/24 (COSQ,X)I/3

LetI = | =
n/24 (cos2x)~+(sin2x)

o (cos {2(1%_X) } )%
o259 | e (o 252

{lff(x)dX:?f(aerfx)dx}

a

A X (i)

=] =

W=

Sn/24 1/3

Sol= | (sin2 x)
n/24 (sinZX)l/3 +(cos2x)
Sn/24
Hence2l = [ dx

n/24
[(®) + (D]
Ao m
=21 24$I 2

dx (i)

Question212

The value of the integral 7}1 log(x + \sz + 1) d xis:
[25 Jul 2021 Shift 2]



Options:
A.2

B. 0O
C.—1
D1

Answer: B

Solution:

Letl = } log(x+ V‘x2+1)dx
-1

~log(x + x>+ 1) is an odd function
21=0

Question213

1f " sinx gy = _or 5, 0 € R where [x] is the greatest integer less than or equal to x, then the

" GED fr

valueof a is :
[22 Jul 2021 Shift 2]

Options:
A.200(1—¢ )
B. 100(1'—e)
C.50(e—1)
D.150(e ' 1)
Answer: A

Solution:

100m

i

IOOTe x/n(l = c;)st)dX

sin’x ,
(x/n}dx 1001

T xs T xs
:SO{Ie y "dxffex 7Tcostdx}
0

T
_[C_X/ndxf[ o2 X/Tl‘] ™ :T[(lfe_l)
0

Tex cos2xd x

0

=—ze ¥ "cos2x 1o =[—me ™™ (=2sin2x)dx

T
=n(l-¢y—2nfe ™ sin2xdx
0

:n(l76_1)*2n{7ne_"/“sin2x]0“*T*n x/“2cos2xdx} =n(l-e ) —4n’l,
0

1 _n(l—ef)
2 1+4n’



21 =50 { Al —eh-ml=e) }

1 +4n°
_200(1 ~¢ )’
1 +4n°
Question214

The value of the integral 7}1 log (V1 —x + N1+ x)d x is equal to :
[20 Jul 2021 Shift 1]

Options:

3

1 T
A. Eloge2+z 3

T
B. 2log 2 + 1 1
C. 10g62+g— 1

1

Answer: B

Solution:

1
LetI =2 In(Vi—x+V]1+x)1d x
0

T = — — 1 _| 1 11
A =20 T N0 D (s ) (i s )

g} xV1—x —VT+xdx
2 0(\'17)(-'-\/1+x)\¢“17x2
—
ix.(2-211-+2)
:(logeZ)*f/—X
0 —2xV1-%

o2
1 120 -
~(log.2)+] (#)dx
o\ -«
= (log,2) + (sinflx)o1 -1

=2(In\2 - 0)-

d x (After rationalisation)

=log 2+ (’%70) -1
=1 =(logez)+§—1

= Option (3) is correct.

Question215

Let a be a positive real number such thati e* ™d 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—log (1+¢)
B. 10 +1og 2

C.10+1og 3



D. 10 +log (1 +e)

Answer: B
Solution:
a>0
Letn<a<n+1l,n €W
na= [a] +{a}
U U

G .1.F Fractional part

a
Here [a] = nNow, | ¢* "Mld x= 10e -9
0

n a
sle™Mdx+]e " Mdx =10e-9
0 n

|
.'.nfexdx+TeX*"dx= 10e—9
0 n

=sne— 1D+ "-1)=10e—-9
~n=0and {a} =log,2

So, a=[a]+ {a} = (10+1log2)
= Option (2) is correct.

Question216

If [x] denotes the greatest integer less than or equal to x, then the value of the integral
f/zz [[x] — sin x]d x is equal to :

[20 Jul 2021 Shift 2]

Options:

A =

B.n

C.0

D.1

Answer: A

Solution:

T
2
L= %”([x] +[-sinx])dX ....... 1)

T

2

[=f_x
2

(King property)
T

2
21 =I‘7’T([x]+_][—x]) +([sinx]+_][—sinx])dx

([x] + [sinx])d X ... (2)

T
2
21 =] %n(—z)d X ==2(m)

I=-n




Question217

Iff :R—Ris givenbyf(x)=X+1,thenthevalue0fﬁmﬁ[f(0)+f(

+f (—5(‘1[1_1)) ]is:
[20 Jul 2021 Shift 2]

S lw
~—
+
H
P—
=3
N —
+

Options:

3
A‘E
5
B'§

1
C.3

7
D. 3
Answer: D

Solution:

nolor5ry 1
I[=yf(=)=
r;o (n)n
1
I =[f(5x)dx
0

1
I=](x+1dx
0

Question218

Let g(t) = fsz cos ( gt +f (x)) d x, where f(x) = loge(x + \sz +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:



n/2
b
t) = “t+f
g(t) 1]/2 (cos4 (x))dx
P n/2
git)=mcos2t+ | f(x)dx
4 _an

T
t) = =t
g(t) Trcos4

g(l)z%,gw):pi

Question219

Let F : [3,5] — R be a twice differentiable function on (3, 5) such that
F(x)=e X3t +2t+4F(t)d t
If F'(4) = =224 then a +f is equal to

-4’
[27 Jul 2021 Shift 1]

Answer: 16

Solution:

F(3)=0
&F () = | 38+ 2+ 4F (t)dt
3

&'F (x) + €°F '(x) = 3x* + 2x + 4F '(x)
- 4)3—1 1y = (3x2 +2x)

dy, & _(3x*+2x)
dx -4 (-4

X X
I—e—dx 2 Je—dx
ye (@ —4) =[CX IO x4 4y

(" —4)

y. (€= 4)=](3x*+2x)dx +c¢
y(e' —4) =x’+x +c
Putx=3=c==-36

F ()= x*+x*-36)
(€ -4
Bl E (Bx*+2x)(e —4) — (X + x>~ 36)e"
(€ -4y

Now put value of x =4 we willgeta =12 & p=4

Question220

\ 2 L
If | (sin’x)e ™ *dx=a- g I Vte'd t, then o + Bis equal to
[27 Jul 2021 Shift 2]

Answer: 5

Solution:



I:T(sin3x)efsi“2"d X
0
/2 ) /2 2
=2-J sinxe ™™ *d x+ | cosxe ™ X(-sin2x)d x
0 0
ne2 in’ .2 /2 .
<27 sinxe ™ d x+ [cosxe ™™ 77+ [ sinxe S d x
0 0
/2 \ %
=3 | sinxe "™*dx—1
0
3 (f e‘do 2
V& —1( Put —sin“x =t)
27 \/l+a
31"
=2—e({€dx—l(put1+a=x)
31 x1
=3 [ Lax~1
23(Jte \/x K
3t
:2_—.[6 \/xdx
€o

Hence, a+p=35

Question221

T

% 1 +sin’x .
The value of | —— dxis

. n

[26 Aug 2021 Shift 2]

Options:

Answer: C

Solution:

—
I

NIA oy —IA
—
T

—
Il
—

.2 b b
Lrsin(0x) .. _ \
1+ 71:sin(—x) : { f(X)d X £ f(a +b X)d X ]

(ST R

1 +sinx
1 +n*sinx

—Na

|
ST

sinx

RSN g )
1 +T[Slnx

— A

1=

e

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

z sinx .
or= [ LHa™)(Isin’)
77'[ (1+T[SIHX)
2



Na

=21 =] (1 +sin*x)d x
g
2
T
r ¥
el 2 9
=21 =[x] nz +2Js1n xd x
-z .

T
2
[-.~sin2x is an even function, so [

G
2

T

L
:}I:%(g—(—g) ) +%i(1—c052x)dx
T

sin’d x =2 IOZ sin’xd x]

Question222

b . —1
If [ coox—sinxg x = agin

V8 —sin2x
pair (a, b) is equal to
[2021]

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

Solution:

COS X —Sinx
V8 —sin2 x

COS X — SinX
[ dx

\/9—(sinx+cosx)2
Let sinx+cosx =t
L:sin7 ~tc
V9t 3
:Sin—l( sinx;cosx)+C
Soa=1,b=3.

(

sinX + cos X

b

) + ¢, where c is a constant of integration, then the ordered

Question223

The integral | !

[31 Aug 2021 Shift 1]

Wx-17x+2)°

d x is equal to (where C is a constant of integration)



Options:

5
D i(x—l)4+c

T3\ x+2
Answer: C
Solution:
1 X dx
[ 3 §dx =] 5
(x—1)4(x +2)3 (ﬁ) 4(x—1y
x—1
x+2 _
x—1 -t

(x=D=(+D) 4o g
:( x—1)° )X '

L

+C
474

_lpdt _4
= 3[ 3

dt
574

Question224
If

23 3
SIn"X +CoS™'X

[—sinx dx=a10ge|1+tanx +y tan_l(izta”_l) +C,

3

+P log, | 1—tanx + tan’x

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

Answer:3

Solution:

Letl=[—"0X _dx=
sin"x +cos™x
2
:tan)ésec de
tan’x + 1
Puttanx =t
Ssec’xdx =dt
_pdt t
tr1 T DE-t+1)
t A

Now, —2—=—+Bt+Ct2—t+1
t+D(E-t+1) tHl




St=AC-t+ D+ Bt+O)t+1)

Comparing coefficients to both the sides and solving them for A, B, C, we have
1 1 1

A=-—-,B=5,C==
3’ 3’ 3

(L gerdjthl

1
— dt
L R R
1

1
Hence, I=—=
3

3

=t-1)+=

1 142 2
=—Int+ D+ f=—=dt

O RGeS

=—%ln(t+1)+%ln(t2—t+1)+lf d¢

REINE

1 1,02 12 i2t-1

=g )i F o ( 5 )+c

=—%ln(tanx+ 1)+%ln(tan2x—tanx+ 1)+\%tarfl (%) +C
S P

$a7?75763Y7T3

So, 18(a+[3+y2)=18(%1+% %)=3

Question225

Iff 9% =atan ' 2L +b (-2 ) +C,x > 0 where C is the constant of integration, then
()(2-G-)(+1)2 V3 XAxT1

the value of 9(\/§a + b) is equal to
[27 Aug 2021 Shift 1]

Answer: 15

Solution:

dx dx

j(xz+x+l)2_I 1)\? V3\%1?
[(“5) +(7) ]

1.3
+o=
Let x T3 tan 0

=>dx= gsec%d 0

N3 2
B ec?0d 6
5 secdd 8" rsec’0d 0

%(tanzeﬂ)2 33 sec’d

:%fcoszede
8 (1+cos20
= 8 [17C0S2049
3\13J 2
:%E(emnzez)w
2x+1
4 - S ox+ 1\ 4 V3
=_—_t + ¥
P Ea ( 3 ) 3V31+(2x+1)2
\3
4 x4+ 1\ 1 2x+1
= _—_tan ( + = +C
3\3 3 ) 3(X2+X+1)
4 1
sa=——,b==
3\3 3

Hence, 9(V§a+b)=9(§+%) =15




Question226

IE0 g x = L(uxc+ viog (de*+7¢ 7)) +C,

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

Answer: 7

Solution:

o2 H3e Ny 2¢™+3

465+ 7¢ " 46”47
Let2¢%+3 = Adi(4e2" +7)4 B4 +7)

X

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

3 1
B=zand A=—

and A=

L 8™+ 3™ +7)
28 7
1= 3 dx
4e*+7

dx

1 2x 3
—In|4e™ +7|+=x+
7% n‘ e 7‘ 7x C

= Linfe*@er +7¢7)

28

1 1
= + n
28X 281
1 (13 1 X -x
=—|(=Zx+= +
14(2x 2ln‘4e Te

+%X+C

4e*+7e +%x +C

)+c

Question227

Section B : Numerical Type Questions
Let [t] denote the greatest integer < t. Then the value of 8. fl (I2x]+ | x])d x is

[31 Aug 2021 Shift 1]

Answer: 5

Solution:



o =N =

N

Question228

If x¢(x) = | (3t —2¢/(6)d t, x > =2, and $(0) = 4, then $(2) is
[31 Aug 2021 Shift 1]

Answer: 4

Solution:

x6() =] (3 -26'(Hd t
5

=x¢(x) = [~ 26(0)]"
=x0() = (x* ~ 125) = 2[6(x) — (5]
Now, ¢(0) =4
=0=—125-2[4-(5)]
>4(5)= 132
For ¢(2),

_ 133
=2¢(2) = (8 —125) -2 [ 0(2) - T]

=44(2) =16
=0(2) = 4

Question229

If [x] is the greatest integer <x, then nzi (sin = ) x—| x|)[xld X is equal to
[31 Aug 2021 Shift 2]

Options:

A 2(—1)

B.4(n~1)

C.4(m+1)

D.2(n+1)

Answer: B



Solution:

2
nzlsin(”—)(x—\xpmdx
oM

:n2folsin(%) x"d x+nzfzsin(ﬁ)(xfl)dx

2
*n[ 2 nx]
“x (%)+27’:( —0)+2x. Z(SIn—)\l
= 2n+2m+ 40— 1)=dn—4=4@—1)

[(xfl) ( cos & > )]] +n2f2

—cos—dx

2

Question230

2
IfU =
n

[27 Aug 2021 Shift 1]

Options:

A S

D.

Ol

Answer: A

Solution:

24
Lety= Jim (U,)n°

n-— oo

-4 -4

—_ 2y —2
y= hml:(1+i2)n2(1+2_2)nz (1+
n— o n n

Taking log on both sides, we get

_ 4 2
Iny = 1lim Z — .rln 1+—2

n—oowr=1 Il n
Now, replace lim = — |
n— o

r 1
- —X,——dx
n n

Lower limit =0
Upper limit = 1
“lny=['—4xIn(l +x7)d x
Letl1+x>=t

_dt
=>xdx= 3
When x— 0,t— 1
andx = 1,t— 2
.'.lny=,[12—21ntdt
==2(tInt—1)’
=-22In2-2+1)
=-22In2-1)

32

)]

n

n
(1+%) (1+%) (1+%) ,

__4
then ;,, (U)) !

n— oo

is equal to



=>lny=1n—1—+2

16
Sy=ba
Question231
16 logex2

d x is equal to
6 log ex2 + loge(x2 —44x +484) q

[27 Aug 2021 Shift 1]
Options:

A. 6

B. 8

C.5

D. 10

Answer: C

Solution:

lne(xz)
In (x) + In (484 ~ 44x +x°)
6 In (x*)
() +In (22 - x)’
16 2In xd x
6 2Inx+2In (22— x)

Let1=/1®

6 dx

_ 16 lnexdx .
! IG lnex+lne(227x)"'(l)
“[PFx)dx=]"fa+b-x)dx

In (22—

al=f e 27X
6 In (22 -x)+Inx
Adding Egs. (i):and (ii), we get

_(16Inx+1n, (22 —x)
2=l Inx Fin 223 X
21=[dx=x'° =10
orl=5

Question232

Vxdx o
T+ 0 +303 )18

The value of the integral :JJ i
[27 Aug 2021 Shift 2]

Options:
ofy_V3

A.§(1 7)
n _@)

B 4(1 <



af, V3
b.x(1-5
Answer: A

Solution:

i Vxd x

o (I +x)(143%)(3 +x)

Put Vx =t

=>x=t2

or dx =2t dt
o 28d t

N R )

[ B+ (E+1) dt
O @+ DB )E+3)

:j'l[ 1 B 1 ]
" L@+3E+1) E+3)EE+1)

:II[ 11 3 1 ]dt
Clo@+1) 28+3) 83E+1) 8(E+3)
—f1 dt  _ 13 dt 13 dt
o@+1) " 8@R+1) ° 8 +3)

1

_ (1 ‘_( -1 )17 3. 1t
(ztan t)o 83tam @t o (Wtan \/3)0

_n_V3x_ V3n :L@:E(]fﬂ)
§ 83 86 8 1 8 2
Question233

1A 2 2 172
The value ofﬂI; ( (X”) + ("1) —2) dxis
[26 Aug 2021 Shift 1]
Options:
A.log 4
B. log 16

C.2log 16

D. 4log (3 +22)

Answer: B
Solution:
!
Lot fj((if})z+(§+1)2 ) “an
Y]
1 = &
N 1
R R f= i
N RV




1

2

dx= |
1
2
1

2 _
dx=4 [ 5=
0 X —1

4x

&+ 17— (x— 1)
x-D+1)

x-D+1)

dx

= 2.4%2
0

23X &'

x—Dx+1)
1

= <4log(: = D)1, \2

“alusfl 1) v

:—410g(%) =4In2=1Inl6

dx

Question234

1 -l n2

The value of j, [ > s

n— o

[26 Aug 2021 Shift 1]
Options:

A. %tan*l(z)

B.gtan '(4)

C.tan '(4)

D. jtan”'(4)

Answer: B

Solution:

12n-1 2
lim—~ 2 5——
n—oollr=0n"+4r

Question235

If the value of the integral (SI) g x =ae + P, where a, B € R, So.+ 6p =0 and [x] denotes the

ex —[x]

greatest integer less than or equal to x, then the value of (o + |3)2 is equal to:
[26 Aug 2021 Shift 2]

Options:
A. 100
B. 25
C.16

D. 36



Answer: B

Solution:

LetT=1,+T,+1,+1,+I

Here, , 2=?th1deutx=t+l
le

=dx=dt

1 1 1
=I£igdtzjldt+jzdt
t t t
0 e oe oe

L=1 +z(lj)e*tdt: L+2(1—-¢ ")

Similarly,

L=1+4(1-¢"

L=1+6(1-¢"

L=1+81-¢"

[=1+L+ L+, + =51 +2+4+6+8)(1—¢ )
=51, +20(1-¢ ")

1= (})xe"dx =—fe x+1)], =1-2¢"

251, +20(1=¢ ") =5(1-2¢ ) +20(1~¢ ) =25-30¢""
0 ==30, =25

Also it satisfy 58 + 60 = 0
Now, (a+B)* = (=30 +25)% = (=5)* =25

Question236

1

2 .on

LetJ —=[—-—dx,Vn>mandn,meN.
’ 0ox —1

Consider a matrix A = [aij]3 «3 Where

JoFi 35043, 3 i<

ii 0 i>j

then |adj A™'|is
[1 Sep 2021 Shift 2]

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

Solution:



a4 . 28p 4y

A= 0 a, a,
0 0 ay
= Al =a) a3y
= A= U557, 3) g 375 ) T 3735 3)
%x7fx4 %ngxs %X9*X6
:Io T dx.fo T dx.Jo o dx
x =1 x —1 x —1
1 1 1
=102x4dxj. 2xsdx.fozx6dx
1 o1
x| 22X 2. 1
Slo "6l " 710 @210)2"
Now, [adj A™!| = Lz =((210).2'%? = 1052.2%
Al
Question237

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

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

C.x+§sinx

D.x+(n—2)sinx
Answer: D

Solution:

T
f(x) =x+J,2 sinx. cosy f(y)d'y
T

LetK = IOZ cosyf(y)d y..(i)
Then, f(x) = x + Ksinx... (ii)
From Egs. (i)and (ii),

T
f(x) = x+f02 sinxcosy(y +ksiny)d y

[ Q

=x+sinxf02ycosyd y+]§(sinxf02 sin2ydy

f(x):x+sinx.¥+k5;i -..(iii)
-2,k

k=224 2
2 2

>k=n-2

~ Af(x) =x+(n—2)sinx

Question238



—4x ____js'equal to: (where C is a constant of integration)
x+4"7(x-3)

[Jan. 9, 2020 ()]

The integral f

Options:

D _L(X*3

-13/7
13 x+4)

+C

Answer: A

Solution:

- dx
x+4)" (x—3)*"
-6
:I(X_3)—7_ L 4x

x+4)  (x+4y

x=3_ 7
Letx+4ft

Differentiate on both sides, we get

T dx=7tdt
(x+4)

2

~|—

Hence, I =[t *%dt=t+C = ( +C

x—3)
+

>
S

Question239
o ‘212+ 0 = Ahtan 0 +2log |f (0)| + C whereC is a constant of integration, then the
ordered pair (A, f(0)) is equal to:
[Jan. 9,2020 (ID)]
Options:

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

D. (1, 1 +tan9)

Answer: C
Solution:
1= do
2
cos O(tan2 0 +sec 2 0)
= sec’0 40

1 +tan’0 4 2tan0
[—tan®0 1—tan’0




:jseczﬁ(l—tanze)de
(1 +tan )’
2
_ [sec G(l—tane)de
J I +tan®
Let tan 0 =t = sec’0d 6 = d t, then
1-t 2
I=]—|dt=](-1+2—])dt
Him)ae=Tres)
=—t+2log(l +t)+C
=~tan0+ 2 log(l +tan )+ C
Hence, by comparison A =—1 and f(x)=1+tan0

Question240

f[ % = £ (x)(1 +sin®x)""* + ¢ where ¢is a constant of integration, then Af ( g) is equal
sin X sin X

to:
[Jan. 8, 2020 (ID)]

Options:
-2

A. g

B.2

C.

|\

D.-2
Answer: D

Solution:

Letl =]— cosxq;g 273
sin"x(1 + sin x)

=f£(x)(1 +sin’) 4+ c......(J)

If sinx =t

then, cosxd x=dt

1=j—d oy

2
€(1+)3 t%1+%)3
t
1_3_dt_—la,  1ifdr__1
Put1+t—67r =>t—7*7 d 51_27 §+C
T
6 5 :
7l(smx+l)3+c =— 12(1+sin6x)3+0
2 sin®x 2sin"x

fx)= *%coseczx and % = 3[from eqn. ()]

xf(g) -2

Question241

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{3f0)+2f(%)}



B.%{f(1)+3f(%)}
C %{f(0)+f(%)}

D¢ { £ +£(1)+4f (1) |

Answer:D

Solution:

}(a+bx+cx2)dx :ax+]£+_3 ( Za4b04¢

0 2 3, 2°3
Now, f(1)=a+b+c, f(0)=a and f(%) =a+;—) 2
Now, & (f(1)+f(0)+4f(2))
=é(a+b+c+a+4(a+g+z))

= L6a+3b+20)=arD+ S

Hence, if(x):é {f(0)+f(1)+4f(%) }
Question242

The value of | Smg"xs%d x is equal to:
[Jan. 9, 2020 (I)]

Options:

A.2n

B. 2n’

C.n’

D.4n

Answer: C

Solution:

) 8

Xsin X
—— —dx

. 8
0 sm x+ COSSX

.8
=7J![ xsinxl, (n= X)smx]dx[ {fx)dx= Tf(x)dx+ff(2a x)dx]
0 L sin"x + cos’x s1nx+cosx

—J 2msin’x dx

8
Osm X+ cos x

w/2 8 8
sin”x X
:2nJ[ 8“ e 8]dx
0 Lsinx+cos X sinx+cosx

/2
=2r | ldx =2ax E=7"
0 2

Question243



2
Ifl =1 dx , then:

23— 0x% + 12x + 4

[Jan. 8, 2020 (I)]

Options:

1 2.1
< < —
A.8 I 2

Answer: B

Solution:

1
12x° — x>+ 12x+4

’(x)=_—1( (6X° — 18x +12) )
2 L axd—9x*— 12x +4)*?
_ =6 D(E-2)
20x = 9x% + 12x + 4)
1 1
f(l)=zand f2)=—
=3 ) nE
It is increasing function
1 1
—<I<
3 V8
l<12<l

9 8

f(x)=

3/2

Question244

Iff(a+b+1-x)=1(x), forall x, where a and b are fixed positive real numbers, then
1 . .

" I x(f (x) + f (x + 1))d xis equal to:

[Jan. 7,2020 (I)]

Options:
b+1

A. | f(x)dx
a+1
b-1

B. | f(x)dx
a—1
b-1

C. Ilf(x—i—l)dx
b+1

D. | f(x+1)dx
a+tl

Answer: C

Solution:

b
= ﬁ{x[f(X)Jrf()Hl)]dx ........ 0)

X—atb—x

I



1= ﬁf(wb—x)[f(wb—x) H@+tb+1-x]dx

[ = ﬁ?(aer*X) [f(x+ 1) +£X)]dX ......(ii)

[=putx —>x+1inf(atbtl=x)=1(x)]
Add (i) and (i)

21 :Ef(x+ D+ ) |dx

21 :'ff(x+ 1)dx+?f(x)dx

e N e edix

21 a—ZEf(x)dx a

b-1
a [ fx+Ddx [~ Putx = x+1]
a—1

Question245

The value of o for which 4a _?l e *Max=5,is:
[Jan. 7, 2020 (ID)]

Options:

A.log2

B. loge(%)

C. loge\/E

D. loge(

TN

)

Answer: A
Solution:

0 2
4(1{ Je®¥dx+]e ledx} =5
| 0

ax —0OX
z4a{ € +¢ } =35

0 T2
Oy Oy

saa | (L22) <[5 | =
o o

=4(2—e e =5

Pute *=t

A4 4 -3 =0=(2t+3)2t—1)=0

Sels % = a=log2

Question246

If 6, and 6, be respectively the smallest and the largest values of theta in (0, 27) — {m} which

92
satisfy the equation,Zcotzﬂ - STf]—e- +4 =0, then E{ cos’30d 0 is equal to:
[Jan. 7, 2020 (ID]

Options:



w|a

w
w|§

C.

wla
+
N —

D.

ola

Answer: A

Solution:

2cot9——>_+4=0
sin @

2c0s’0 _ 5 +4=0
sin2g '« sin®
=2¢0s20 — 5 5in 0+ 4sin’0 = 0, sin £ 0
=2sin%0 — 5sin0+2 =0
=(2sin0—1)(sin®—2)=0

. 1 nT Sm
ssinf==-=0==, =

ST 66

5n/6 51/6
2 o300 0 = 1teos60,
/6 /6 2

“3[osER] 5

Question247

Let a function f : [0, 5] — R be continuous, f (1) =3 and F be defined as:
F(x) =1t'g(t)d t, where g(t) = [ f (w)d u

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

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:

F (=] Pavdt

Differe;uiate by using Leibnitz's rule, we get
F(x) = Xax) = 2| f@du.... )

Atx=1 l

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

Now, diff(lerentiate eqn (i)

F"(x) = X (x) = 2x { fuydu



Atx=1,

1
F'()=1.£1)-2x1.[fwdu

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

Question248

x=1° )
| teos(th)d t
0

lim (x=1)sin(x—1)
x— 1

[Sep. 06,2020 (I)]
Options:

A. is equal to %

B.is equal to 1
C. is equal to —%

D. (Bonus)

Answer: D

Solution:

% sin(x— 1)*

ey

x—1

Letx—1=hwhenx —1thenh—0

. 14
fim S0 < B2 11 x0=0
h—o h sinh

(No any option is correct)

Question249

If] (ezx +2e"=e - l)e(ex+ e_x)d X = g(x)e(ex+ €4 ¢, where c is a constant of integration, then g(0)
is equal to:
[Sep. 05,2020 ()]

Options:
A.e

B. ¢’

C.1

D.2
Answer: D

Solution:



[(e®+2e*~e*-1). € e dx

[=[E>4e-1). g ] @ efx)e(ex .
2 J‘ex(ex f1- e—x) . e(eueix)dx +e(e*+e’*)

= —e*+ l)e(eue?ux)d x +e€ )

Lete*+e “+x=t= (" +e "+ 1)dx=dt
=feldt+e® e N eelhe® e C

_ e(e"+e"‘+x) + e(eue") +C

=@+ c

So, g(x)=1+¢" and g(0)=2

Question250

If | —_ 50 g0 = Alog | B(0) | +C, where C is a constant of integration, then BO can be:
5+7sin®—2cos 0 € A

[Sep. 05, 2020 (1D)]
Options:

2sin0+1
" sin0+3

2sin0+1
" 5(sin O +3)

5(sin 0+ 3)
T 2sin0+1

5(2sin0+1)
sinf+3

Answer: D

Solution:

LetsinO0=t= cos0d 0=dt

cos 0 e dt
2 dé = 2
5+7sin6—2cos"0 S+T7t—2+2t
1
t+=
1 dt _1 2
ﬂzj 7 > 5 > 7§ln —t+3
g+ 1) - _)
(3 -G
1. |2t+1 1, |2sin®+1
=-1 +C ==In|=—0——|+
5 n‘t+3 ’ €=3 “‘ Sin0+3 ’ ¢
2sin0+1 1
~B(@)=2=3mY9T L A=L
O =S smo+3)2NdA =5
2B(6):5(251n9+1)
A (sin@+ 3)

Question251

X Sin X + cos X

2
The integral | (;) d xis equal to(where C is a constant of integration):

[Sep. 04, 2020 ()]
Options:
Atanx — — 23X 4

X sin X + cos X

X tan X

B.secx + ——
X SInX + cos X



X tan x +

C.secx——————"—
X SIn X + cos X

D. tanx + — 25X
X sInX + cos X

Answer: A

Solution:

2
T X
(xsinx +cosx")

':i(x sin X + cos X) = X COS X
dx

= X COS X ( X )

(xsinercosx)2 cosx
_ X [ —1 ]7 X sinx +cosx -1
cosx Lxsinx +cosx cosZx X sinx +cosx
X -1 2
= [e]+fsec xdx
CcosX Lxsinx +cosx
—XSsecx

=— 22 +tanx+C
X sIn X + cos X

Question252

Let f(x) = —*_d x(x > 0). Then f(3)— f (1) is equal to :

(1+x)

[Sep. 04, 2020 (I)]

Options:

|2
+

)
NI —
*|S

A -

o
eNE
N —
=[S

a

|
ENE
N —
+
=S5

D.

=&

+L
2

Sla

Answer: D

Solution:

V 5dx(x>0)
(T+x)

Putx = tan’0 = 2xd x =2tan0sec>0d 0

2 2
I :J'Ztan 6,4sec Gde = [2sin?0d 0

sec 0
sin20
=0-==—+
0 5> HC
=f0=0-1x-2tand ¢
2 1+tan’0 -~
tan 0 -1 Vx
f(x)=0~— +C =tan Vx =———+C
®) 1+ tan20 T x
_ .1 K \3 r -1 1
Now f(3)—f(1) =tan '(\3) Tyt ()5
_m,1V3
12 2 4




Question253

If Jsin”! ( \/ X ) dx= A(x)tan_l(\/;) + B(x) + C, wher e C is a constant of integration, then the

1+x

ordered pair (A(x), B(x) ) can be :
[Sep. 03,2020 (II)]

Options:
A (x+1,-Vx)
B. (x + I, Vx)
C.(x—1,-x)
D. (x —1,x)
Answer: A

Solution:

I=fsinil( W )dx =[tan "Wy . ldx

V1 +x
—xtan Vg — [ L
=xtan Vx Il+x'2\/;'de+C
=xtan7]\/;—%jt'2tdzt+C(Putx=t2=>dx=2tdt)

= xtanfl\/;—t+tan71t+C

= xtan71&~ \/;+tan71\/;+C
= (x* Dtan '"\x —Vx +C
2A(X) =x+12B(x)=—Vx

Question254

The integral ?ex .X" (2 +log x)d x equals:
[Sep. 06, 2020 (I1)]

Options:

A.e(d4e+1)

B. 4¢*~ 1

C. e(de—1)

D. e(2e~ 1)

Answer: C

Solution:

2
I= {exxx(z +log x)d x

2
I=]x [1+(1+ log x)]d x
1



= T ¢ Ix* +x*(1 +log x)]d x

1
) +E'x))dx = f(x)+¢
Al = [exxx]12

=e*x4-exl=4"—¢ =e(4e—1)

Question255

IfI, = i(l XSO)IOOd xand I, (1 x7). " dx such that I, = al ; then a equals to :

[Sep. 06, 2020 (1)]
Options:

5049
A. 5050

5050
B. 5049

5050
¢. 5051

5051
D. 5050

Answer: C

Solution:

1
_ so 1004 — [ 7)(50)(1 7x50)100dx
0

1

=@

0

}(1 XSO)IOOd JLX.X49(1—X50)IOOdX
0 0

I,

1 1y 50101
I, _ 50101] —j(l x) dx

50,101

5050 5050
12 = I 1 + 0 - m
_, 5051, 5050
250502 =T 505
_ 5050
=% 5051
Question256
The value of I Smxd X is
[Sep. 05,2020 (I)]
Options:
T
A. i
B.n
T
C. 3
3n
D. 5

Answer: C



Solution:

Question257

Let f(x) = | x—2| and g(x) = f (f (x)), x € [0, 4] Then i(g(x) —f(x))d x is equal to:
[Sep. 04, 2020 (I)]

Options:
Al

B.0

C.
D. 3

Answer: A

Solution:

2-%X, x<2

X—2, x>2

f(x)=1[x-2] = {

2-f(x), f(x)<2

=f(f =
g0 = F(F(x)) { f0-2 00 =2

2-(2-x), 2—x<2, x<2
2-x)—2, 2—x>2, x<2
2-(x—2), x—2<2, x>2
x—=2)—2, x=2>2, x>2
-x, 0<x<0

X, 0<x<2
4-x%x, 2<x<4

x—4, x>4

g~ f(x)]dx

[

gy
2 3 3
=[xdx+/(@-x)dx—Jjx-2/dx =1
0 2 0

Question258

The integralniz tan’x. sin23x( 2sec’x. sin*3x +3 tan x . sin 6 x)d xis equal to :
[Sep. 04, 2020 (ID)]

Options:



>
sl

@
@Ilv—‘

=

C.

D.

NIo

Answer: C

Solution:

n/3 4 . 4
ld(tan™x) & 4y 1.4 d(sin’3x) ]
7[{6 [Z—dx .sin"3x 2tan X 7 dx

n/3
= % | d (tan4x . sin43x)d X
n/6

1
=.1
:[tan4xsin43x] n/3:9A0_9 _-=1
2 n/6 2

18

Question259

Let {x} and [x] denote the fractional part of x and the greatest integer leq x respectively of a real
number x. Ifi {x}d x, £ [x]d x and 10(n2 —n), (n € N, n>1) are three consecutive terms of a G.P.,

then n is equal to .
[NA Sep. 04,2020 (II)]

Answer: 21

Solution:

n 1 n
[ {x}dx=nlx.dx=2
0 0 2

n n 2
~lis - < 2

According to the questions,

2_
g, % 10(n2~n) are in GP

.'.(n27n)2:9>< 1O(n27n)
2 2

>n%=21ln=n=21

Question260

ZJ[ | —1]x||d x is equal to :
[Sep. 03, 2020 (D]
Options:

A. \/5712



Answer: C

Solution:

T
L= | |n—|x|ldx[~|n—|x||iseven ]

-

=2 [ r—x|idx
0

ZZTJE(Tc—x)dx
0

2q m 2
=2[nx—%] 22(752—%):7:2.
0

Question261

If the value of the integral I(J/)z ﬁd X is lg‘, then Kk is equal to:
[Sep. 03, 2020 (ID)]

Options:
A23-n

B.2\3_

C.3\2+n
D.3V2 =
Answer: A

Solution:

1
2 XZ
= dx
({ a _X2)3/2
Let x=sinB; dx=cos6d 6

N

6 w2
then X dx:?sm Gcosede
0

a-x)?

o —Aa o —N|—

N

.2
sm36 .cos0d 6

(<]

(=}

7}

D
a

tan’0d 0 = ? (sec’0 — 1)d 0
0

o —ala

=k
6

k _ e _ (1w _
=% = (tan0-6), _(_3_8)_

=>k=23-n

Question262



The integral (ZI)||x —1 | —x|d x is equal to
[NA Sep. 02, 2020 (I)]

Answer: 1.50

Solution:

Tux—l |—x\dx:i|1—x—x\dx +H 1IN 2|z =1 — z|d=x
0

0

1 1 2
=[(1-2x)dx+ | 2x—1dx+[dx

( ) ( )

0 1/2 1

1
= x=xp 2+ [ = x]y
2

11 11

:§_Z+(1_1)_(Z_§)+2_1 -

+=+1=

N W

Al
Ap—

Question263

Let [t] denote the greatest integer less than or equal to t.
Then the value of J|2x — [3x]|d x is
[NA Sep. 02, 2020 (II)]

Answer: 1

Solution:

T|2xf [3x]ld x
1

2
=[]3x—[3x]—-x|dx
1

=f\{3x}—XIdx:f(x— {3x})dx
1

Il
—_—

2
xdx— | {3x}dx
1

L4
2

(4;_9["_2] 1/3=§_l:1
2 2 1o 2 2

292 1/3

[ ] =3 [ 3xdx
1 0
1



