JEE)

Limits and Derivatives
Questionl

S|

20 %,
Let for a differentiable function 1 : (0, ) — R, f(x) —f(}-')zloge( E) +Xx—y, Vx,y €(0, ). Then .3 f{ ) is equal to
v n=1

=

[27-dan-2024 Shift 1]
Answer: 2890
Solution:

fxX)=fy)=Inx—lny+x—y
f0-1) , lnx—lny

-y X°¥F

Let x>v

lim £ i*—l Q)

Tet x<vw

lim fx)< 141 @

¥—=x x

i) = D

fal g
X

f i,] =x’+1
2

—_—

(2*1_13 -
xwN= ¥ x5 +20

x-1

I~1s

x

S 21 %41
6

20

= 2890

Question2
Let f(x) =x+x°F (1)+xf (2)+f (3), x € R. Then £(10) is equal to

[27-]Jan-2024 Shift 1]

Answer: 202

Solution:



f@ =2+ f@tx-f @Q+f G)
f0 =3 +2F (D) +1'(2)

f y=6x+27 (1)

f@=6

f)="5.£2)=2F 3)=6
FEO=2 +2 ) +x- () +6

Fl) =37 —10x+2

£(10) = 300 10042 =202

Question3

Suppose

_ (2°+2 " tanx 1/'(;;1[1_1(x2 —x+1)
(7 +3x% 1)

Flx)

Then the value offr({)) is equal to

[29-]Jan-2024 Shift 1]
Options:

A.

B.

0

C.

v

D.

/2

Answer: C

Solution:

f'(g} i S —f(0)
k

h— 0
- Q*+27" tank Y tan G2 <k + 1) =0
h—0 (TH £ 3n+ 1Yk
=Vz

Question4



2

Let v = lagg( 1—.1:2 ) ,~1l=x<1.Thenatx= % the value of 225{_}5—;-”] is equal to
Lotk

[29-Jan-2024 Shift 2]

Options:
A.
732
B.
746
C.
742
D.
736
Answer: D
Solution:
v=log ( l—xz)
Se ) 1_x2
dy ' —d4x
—_— —J_.- - 4
x 1—x
Again
a’zy=v'f= —4(1+3xhH
d (15592
Again
=4k 4(1+3Y
LA — 3 53
L= (1—-x)
atx= 1,
2
+ 7736
i e ———
. 225

A 1
Thus 2250y —p ) =225%x — =736
v-y) N2

Question5

glx) .x<0

Let g(x) be a linear function and f(x) = { [
0. If f (1) = f (-1), then the value of g(3) is

’ _is continuous at x =

[31-Jan-2024 Shift 1]



Options:

A.
ll 4
B.

4
—loge( 5) +1
C.

4

10g€( §) -1
D.

4
1ogg( 00! 3]
Answer: D
Solution:
letg(x)=ax+h

Now function f{x).in continuous atx=10

+ lim f(x)=f0)

x— 0
1
: 1+x\ z_
::»X]Jina( ﬁ} =b
=0=b

~og(x)=ax

Now, forx =0

—
—t
+
M
—
W
|
—

Question6



\/H' \/1+I4—1[§ sin 2x 3 .
If a= | and b= | - . then the value of ab” is:
xl—IﬁJ X' xint-] V2 — V1 +cosx

[27-Jan-2024 Shift 1]
Options:

A.

36

B.

32

C.

25

D.
30

Answer: B

Solution:

TN
9 s ‘j1+"|’r1;|-x -2

x— 0 X
f 4
S Y1+x —1
=0\ 1+ V1422 297

4
x

lim : —_— pigh o E= 4 ,
=0 M V1+405 +va) (V102 1)

Applying limita = L

W
N .';z'njx
=0 V2—V1+cosx

Ly (—cos')(V2 + VI +cosw)
x— 1 2=(1+cosx)

b

b= lim (1 +cosx)(V2 +V1 +cosx)

=GN

Applying limits b=2(v2 +v2) =42

1 3
Now, ab® = < (@4vh)y =32
Wi
Question7
If lim 3+asmx+ﬂcoij+logg(l_x) =L then 2a=pis equal to :
x—0 3tan’x 3

[27-Jan-2024 Shift 2]



Options:
A.

2

D.
1

Answer: C
Solution:

3+asinx+fcosx+log (l=x)

1
x— 0 3tan:x 3

> fim 21 4]

X xt | x'
3—0:[x—§+___] +,.'3’[1——+—__.

=0 Jtan’x

1_§8

{3+,B}'—({x—1}x+{— —E]xzi—...

= lim _ 2
x— 0 3
1.5
= f+3=0.a—1=0and 232=%

=f=—"7Fa=1

= 2a—f=2+3=5

Question8

'\

~+

T
T— =
=

{x-

[

[29-Jan-2024 Shift 1]
Options:
A.

31/8

3m2/4

lim ( L i %:]icos( %] dr) is.equal to



3m2/8
D.
3m/4

Answer: C

Solution:

Using L'hopital rule

ol
0—cosx=3x

lim

=5 1)

Il
i}

3
o8
Question9
17y 4 %
Let the slope of the line 45x + 5y + 3 =0be ' > for somerj, ry € R.

Lim -
x—3 37 X

( | 81 dt )
™ 2 3 .
Then > T is equal

[29-Jan-2024 Shift 2]

Answer: 12

Solution:

According to the question,

Or,
2Ty ¥ T‘ =-9

3rx
— 3 3
==HIC —rxo—rx —3x
2 £ I

Sxi
= lim > {using LH' Rule)
S P e 3?’,,‘ 7
= —Zr,,x—3r1x -3
] X

L

y2

r,
T‘ il e AE

B 72
e 9,
- 227 -3
2 1
-2 _p

9-3



Questionl0

[N

Let f : %3l R be a differentiable function such that f(0) = 1/2, If the

x
X J f(t) dt

lim = ~

2 @-1 " then 8a? is equal to :
[30-Jan-2024 Shift 1]

Options:

A.

16

B.

D.
4

Answer: B

Solution:

x|£ ) dt
]

mng_1=1)

r— x— 0 x

= lim @ (using L. Hospaital)

xr—A

Fd | =

£(0)

Pt | b=t

Qo =2



Questionll

Let a be the sum of all coefficients in the expansion of

[log(1+1) 4
209023 7 3. 2024 0 2324_
(1- 27 % B8 2 123 and b= | 1 L
x—0

= 5 ) " If the equations cx2 + dx + e =

0 and 2bx? + ax + 4 = 0 have a common root, where ¢, d, e € R,
then d:c : e equals

[31-Jan-2024 Shift 1]
Options:
A.

2:1:4

B.

4:1:4

C.

1:2:4

D.

1:1:4
Answer: D

Solution:

Putx=1

~a=1

[ln(l+1) o
RTET
X — I:I X
Using L' HOPITAL Rule
b= {im L:f)x 1 _1
x— 0 (1 +KLCIL4} 2x 2

Mow, el tdxte=05+x+4=0

(D=0)

de |

ot | 3
Il

= | L



Questionl12

e =2 sinx|—1

lim

>0 L\

[31-Jan-2024 Shift 1]
Options:

A.

is equal to -1

B.

does not exist

C.

isequal to 1
D.

is equal to 2

Answer: D
Solution:
Alrimx :
- —2 | sim M1
x—=1 x
2 orimx : 2 o
. e =Y | sinx|—1 \&¥ x
lim _ | = * 5
x— 10 sin x| X
Let [sinx =t
At - 2
P e ) | . sin'x
lim ————* lim g
r— 1 f. x—0 X
2" -2
= lim ——=x1=2=1=2

=l 2t




Questionl3

Let f: — R — (0, «) be strictly increasing function such that

. f(In) ( : FES
_\Linx e 1. Then, the value of _v_[flx[ 70 ]

is equal to

[31-Jan-2024 Shift 2]
Options:

A.

4

Answer: B

Solution:

fiR—(0.)

. fOx) _
A

w [ is increasing
= ) <f(5x) <f(7x)

L fW . f50) _ (70
@ @ ™

1< IO

X %o X)

/T 8%,
v [ ] 1]

=1-1=0

Question14

Pix R
e —blog (1 +x)+cxe i
ae Dog(IT0TXC | then 16(+ 5+ ) isequalto_ -

If lim
T
x—0 X St x



[31-Jan-2024 Shift 2]

Answer: 81

Solution:
2(1+ +X2+ X3+ ]—b( —X2+X3— ]+ (1— +x2_x3+ ]
. ax X F ; ..... : Y E E ‘ X X _‘.(,'_I 3_T ......
lim -
X 0 S, sinx
X
(c—b)x-l-(é—c-i-a)x +(a—é+£]x3+
i \ ’ 3 2¢ g
= lim E =
X —+oo x
c—b=0. ——c+a=0
b, c 3 3
— i X= e = p
a 3T s 1 a 1 b=¢ 5
az+b2+c2= E+ E-l'- 2
16 -4 4
16(a + b+ c*) =81
Questionl5

cos (I'=4x})sin (1 - {x})
Phe=olf
hand limit and the right hand limit of f(x) at x = 0, then 3_3(1%}22) isequalto
i

Let {x} denote the fractional part'of x and f(x) = ,x#0. If L and R respectively denotes the left

[1-Feb-2024 Shift 1]

Answer: 18

Solution:

Finding right hand limit

lim f(x)= lim f(0+ h)

x —s K A—0

= lim f(h)

k—0



o8 (1 —h)sin (1 —h)

= lim =
A0 h(1—Hh)
-1 2 NS |
: 08 (l—h)( sin 1
</
OV 1 )

Let cos (1 —-h)=0=cosf=1—h’

26 0V1—cos@

Mow finding left hand limit

L= lim f(x)

x— 0

= lim f(=h)

h— 0

os (1 — {~h¥Dsin (1 - {~h})

= lim 3
h—0 {=h}— {~h}

s os (1 —(—h+1))sin (1=(h+1)
%31 (~h+1)—(=h+1)

e cos_l(—h2+2h]5in N

= hm

r—0 (1-h(1—-(=h)H

<\

. I » h

=i ( f) L2
im0t 2 @1 -mPD
—h_}o W+ 2h

@, 1

N -}:1210( ) h+2)
T

=
4

E{L‘—REjZ g( K_2+ ﬁ]

€. =2 ~ 16

=16+2

=18

Questionl6



3

x—1 x iseven, x

.aENF(f(f(a)) =21, then  ]im { " [ '—] } ., where [¢] denotes the greatest integer less
a

Let f(x) = Xl
& { 2x  x isodd, i ™

than or equal to ¢, is equal to :

[1-Feb-2024 Shift 2]
Options:
A.

121
144

169
D.
225

Answer: B

Solution:

[ x—1: x=even

Yl | 2v x= odd
ff(f(a)) =24

C-1.0Pa= even
fla)=a—1= odd

Jf(f(a)) =2(a—1) =*gven
ff(fla))=2a<3=21=a=12
C-2: M a= odd
fla)y=2a= even

f(f(a)=2a 1= odd

F(F(f(al))=4a—=2'=21 (Not possible)

Hence a=12
Now
3 \
7.0 x
lim [ 3 {ﬁ} ]
x— 12
g X
= lim —=— lim [—l
3 5]
r— 127 12 =17 12

= 142y*0 = 144,




Questionl17

Vet D =Vo) | 1, 2 3 M
If y= ("—‘——3 N —5 xthen 96y | =] isequal to:
¥ N L 5( cos'x —5)cosx ) { 6) q

[1-Feb-2024 Shift 2]

Answer: 105

Solution:

Lo O+ =VD) | 1

. kS
+ —(3cos x—3)cos x

x\&—x-ﬁ-v‘; 15

F= (W/;-'- 1)(-\/:.;)((.\/;} . + 15055.‘( g lv::ossx
VOOV + (V) +1) 3

r=(Ve + DV -1+ %coij - %cosS;c

}'I == cosd':c - (sin x) +ccszx(.sin x)

(HIC SR
329412 35

O B2 B
=96y ( Z) =105
Questionl8

1 1 1 \sin’t
1im(15m2t+25m2t+....+nsm2t) is equal to
[24-Jan-2023 Shift 1]

Options:
A.n*+n
B.n

nn+1)
C. ==

D. n?

Answer: B

Solution:

Solution:

lim ( 1cosec2t + 2Cosec2t + ), ncoseczt <in 2t
t-0



. 1 cosec’t 2 cosec’t sin 2t
= limn ( —) + ( —) +..Cn.. +1
t—>0 n n

=n

Questionl9

The set of all values of a for which rLin([x — 5] = [2x + 2]) = 0, where [x]

denotes the greater integer less than or equal to « is equal to
[24-]Jan-2023 Shift 2]

Options:

A. (=7.5, —6.5)
B. (=7.5, —6.5]
C.[=7.5, —6.5]
D.[-7.5, —6.5)

Answer: A

Solution:

Solution:
lim([x—5]1—-[2x+2])=0

)ii_r,rili([x] -5—-[2x]-2)=0

X=a

lim([x] —=[2x]) =7
[al = [2a] =7
a€l,a=-7
a¢l,a=1+f
Now, [a]l —[2a] =7
—I1-[2f]=7
1

Case-I: f & (0, 5)
2f € (0,1)

-1=7

I=—-7=a¢€ (-7, —6.5)
1
Case-II: f& ( 5 1)
2fe(1,2)
-I1-1=7
[I=-8=a€(-7.5 -7)
Hence, a € (-7.5, —6.5)

Question20

Let x = 2 be a root of the equation x> + px+q=0and

1 — cos(x* — 4pp + q2 +8qg + 16)
f(x) = (x — 2p)*

0 X =2p

x#2p . Then iy [f(x)] where [. ] denotes

x - 227

greatest integer function, is



[29-Jan-2023 Shift 1]
Options:

A2

B. 1

C.0

D. <1

Answer: C

Solution:

Solution:

lim (1—cos(x —4px+q +8q+16))( (x* —4px + ¢° +8q+16)
x - 2p* (x* — 4px + q° +8q + 16)? (x — 2p)*

Him ((2p+h)—4p(2p+h)+q +82 +16 1

im = =
h—)O2 h2 2
Using L'Hospital's

lim [f(x)] =0
x-2p*

Question21

Let f, g and h be the real valued functions defined on R as

X %20 sin(x+1) < o _4
f(x) = x| . g(x) = (x+1) . and h(x) = 2[x] = f(x),
1 x=0 1 x=—1

where [x] is the greatest integer =x. Then the value of ing(h(x — 1)) is
[30-Jan-2023 Shift 2]

Options:

A1

B. sin (1)

C. -1

D.0O

Answer: A

Solution:

Solution:
LHL = limg(h(-k)),k>0
k-0
= limg(-2+1) " f(x) =-1Vx<0
k-0
RHL = limg(h(k)) , k>0
k-0



= limg(—-1), “f(x)=1, Vx>0
k-0

Question22
. (Bx+1+V3x-1)°+(V3x+1-vV3x—1)°_3
;(lgr:o (x+\/x2—1)6+(x—\/xz—l)6

[31-Jan-2023 Shift 2]
Options:

A. is equal'to 9

B. is equal to 27

C. does not exist

D. is equal to 22—7

Answer: B

Solution:

Solution:
lim (V3x+1 +V3x—1)°+ (V3x+ 1 —v3x— 1)° ,

X (x+‘/x2—1)6+(x—‘/Xz—l)6

lim % { e [Varprys-1)+ (Yorl-ys-1)') }

e[y el (1 2T

X = o

= 2V3)°+0 _ 5y
2°+0
Question23

If f(x) = x> =x*f (1) + xf(2) - f (3), x €R, then
[24-Jan-2023 Shift 2]

Options:
A. 3f(1) + f(2) = £(3)

B. f(3)—£(2) = (1)

C. 2f(0) — (1) + £(3) = £(2)
D. f(1) +f(2) +£(3) = £(0)
Answer: C

Solution:



Solution:
(x)—x —x2f(1)+xf (2)-f (3),x ER
Let f(1)=a,f (2)=b,f (3)=c

a
x> =3x> +6x— 6
=2,f2)=2,f3)=12,f(0) =—-6
0)—f(1)+£f(3)=2=1(2)

f(x)=x3—X2+bx—c
f'(x)—3x —2ax+Db
f'(x) = 6x — 2a
£7(x) =

c=06 =3,b=6

f =

f =

2

Question24

Let

y(x) = (1 +x)(1+x*)(1 +x*)(1 +x°)(1 +x'%).
Theny —y atx= -1 is equal to
[25-Jan-2023 Shift 1]

Options:
A. 976
B. 464
C. 496
D. 944

Answer: C

Solution:

Solution:

_1-x* 32
y = T—x 2y—-xy=1-x
y—xy y——32x

y —xy =y -y = —(32)(31)x*
atx——1=>y y—496

Question25

Let f : R » R be a differentiable functipn that satisfies the relation
fix+y)=1(x) +f(y) -1, Vx,yE R. If f (0) = 2, then |f(—2)]| is equal to

[29-]Jan-2023 Shift 1]

Answer: 3

Solution:



Solution:
flx+y) = f(x) + f(y) —

f(X)=hmM

h-0 h
)= lim E =£0) _ 10y = 2
\ h-0 h
f(x)=2=dy=2dx
y=2x+C
x=0,y=1,c=1
y=2x+1
[f(=2)|=]-4+1|=|-3]| =3
Question26

Let f and g be twice differentiable functions on R such that
f (x) =g (x) +6x

f(1)=4g(1)-3 =9

f(2) = 3g(2) =12

Then which of the following is NOT true?

[29-Jan-2023 Shift 2]

Options:
A.g(—=2)—-f(-2) =20
B.If -1 <x < 2, then |f(x) —g(x)| < 8

C.f(x)—g(x)|<6=>—-1<x<1|

D. There exists x, € ( 1, §) such that f(x,) = g(x,)

Answer: B

Solution:

Solutlon

f(x) = ()+6x...(1)
f(1) = 4g(1)—3=9...(2)
f(2) =3g(2) =12 ... (3)
By integrating (1)

f(x) = g(x)+6—+C

2
At x=1
f(1) = (1)+3+C
:9—4+3+C=C—3
~f(x )—g(x)+3x +3
Again by integrating,

3
F(x) = gx) + 25 4+3x+D

3

At x =2

f(2)=g2)+8+3(2)+D
=212=4+8+6+D=>D=-6
So, f(x) =g(x) +x°+3x -6

= f(x) — g(x) =x>+3x-6

At x=-2

= g(—2) —f(—2) =20 (Option (1) is true)
Now, for —1 <x, 2

h(x) = f(x) = g(x) = x>+ 3x — 6



= h(x) =3x*+3

= h(x) 1

So, h(—1) < h(x) < h(2)

=—-10 < h(x) <8

= |'h(x) | <10 (option (2) is NOT true)
Now, h'(x) = f(x) — g (x) = 3x*+ 3
If |h(x)| < 6= | 3x* + 3| <6
=3x°+3<6
=sx% <1
=>—1 <x <1 (option (3)is True)
Ifx €(=1,1) | f(x)—g(x)| <6
option (3) is true and now to solve
f(x)-gx)=0

>x>4+3x-6=0

h(x) =x> +3x = 6

here, h(1) = ve and h( %) = +1p

So there exists x, € ( 1, %) such that f(x,) = g(x,)
(option (4) is true)

Question27
Let

3
y=f(x)=sin3( g(cos( %(—4x3+5x2+1)2) ) )

Then, atx =1,
[31-Jan-2023 Shift 1]

Options:

A. 2y +V3mly = 0
B. 2y' + 3H2y =0
C.V2y —3n’y = 0
D.y +3m’y =0
Answer: B

Solution:

y = sin (11 / 3cosg(x))

g(x) = 3\r;—z(—4x3 +5x% +1)3/2
g(l) =2m/3

y' = 3sin 2( %cos g(x)) X cos( %cos g(x))

y,(l)=3$in2(—E -cos( %)-%(—sin 2?H)gr(l)

6
g(x) = 3\%(—4;8 +5x% +1)12(=12x% + 10x)
1) = “2=(vV2)(-2) = ~
g(1) 2‘/2( )(—2) h§
1y mot6 V3 m [ =v3),_ 3’
v = 29403 (=3 ) -m < T

y(1) = sin*(m/3cos2m/ 3) = _%

2y (1) + 3’y(1).= 0



Question238

If [+ x" +x7)(2x" + 3%+ 6)' Tdx = 1a1)™/"
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:
f(X20 + x4 x%2x?t+ 3x1t + 6X7)1/7dX

2x?t + 3xM + 6x =t
42(x20 +x13 + X6) dx = dt

1 8 11
1 U o 71
7 0
L5
S N 1 8/7
48 t7 7 48(11)
l1'=48, m =8, n=7
I'+m+n=63
Question29
1 1 1 1 1 _1
lim{(22_23)(22_25) ..... .(22—22n+1)}isequalto
[6-Apr-2023 shift 2]
Options:
1
B. V2
C.1
D.0
Answer: D

Solution:



1 1 1 1 1 1
P=hm(2§—2§)(2§—25) ....... .(25—22n+1
n- o
Let
11
22 —23 - Smallest
1 1
22-22n+1 - Largest

Sandwich th.

1 1 1 1 n
(22_23) 5P5(22_222n+1
(lieb/w n

0 and 1
11m(2§—2§)

n- o

1 1 nm
lim 22—22n+1) =0
n-— o

P=0

Question30

lim ( ( 1;)5‘2123") ) ( 10;1“22‘_1:‘)1) ) ) is equalto =
[8-Apr-2023 shift 1]

Options:

A. 24

B.9

C.18

D. 15

Answer: C

Solution:

Solution:

(sin4x)3>< 64x3

li 1 — cos?3x ] 9x° 4x
1im '
X0 9x? cos’4x [ In(1 + 2x) ]5 % 3955
2x
: 1.9 1x64) _
ilf%z( 37X 1% Txag) =18
Question31

If « > B > O are the roots of the equation ax”* + bx + 1 = 0, and
1

B EEEE T R Py .
hml( 2(1 — ax)? ) = kx\ B ol then k is equal to

[




[8-Apr-2023 shift 2]
Options:

A B

B. 2«

C.2B

D. «

Answer: B

Solution:

Solution:
Lax’+bx+1 = a(x —o)(x —B) - op = %

~ x>+ bx+a=a(l —oax)(l-Bx)

1 1
- lim { 1 — cos(x* + bx + a) } 2 _ lim { 1 —cosa(l —ax)(1 — Bx) . a%(1 — px)? } 2
o1 2(1 — ox)? 2{a(l —ax)(1 — Bx)}*

1
X —
a 2

1
-2y

Question32

Among
(S1): hm§(2+4+6+ ..... +2n) =1

n - o«

(S2): iim %(115 +2B 4354 L +nt?) =

n- o

[13-Apr-2023 shift 1]

L
16

Options:

A. Only (S1) is true

B. Both (S1) and (S2) are true
C. Both (S1) and (S2) are false
D. Only (S2) is true

Answer: B

Solution:

Solution:

S,: limn(n—'gl)=1=> True
n- o n



: lim —(Zr“’) = lim = Z ( ;)15

n—)oon n- o

1
_ 115 - 1
= g dx 16 = True

Question33

—CX
cxe
e™ — cos(bx) — v

If 1im 1 — cos(2x) = 17, then 5a” + b? is equal to

x-0

[13-Apr-2023 shift 2]

Options:
A.76
B. 72
C.64
D. 68

Answer: D

Solution:

Solution:

cxe &

. 2
il_r,% 1 —cos2x =&

On expansion
2
(1+ax+ aX) ) (1—(bL ...)—C—X(l—cx+(cx)
. 2 2!
lim =17
x>0 ( 1—cos22x) X (2x)>
(2x)

e®™ —cosbx —

2 2

_c 2(a’  b” _)
i x(a 2)+x(2+2+2
im 7
x-0 §(4X2)

For limit to be exist

=17

a—%=0=>c=2a

Question34

If 2x¥ + 3y* = 20, then £ at (2, 2) is equal to:
[6-Apr-2023 shift 1]

Options:



A — 3 +1log,8
2 + log 4
B — 2+ log,8
3 +log 4
C _ 3+ log 4
2+ log,8
D.— 3 +1og,16
4 +log,8

Answer: B

Solution:
Solution:
2x” + 3y" = 20

vy (v2 vi +1nv, - vy' )
1

2xy(y-%+lnx%§) +3yx(
Put (2, 2)

gy[81n2+ 12]+ 8 +121n2 = 0

dy _ 2+3In2 2+In8
dx 3+2In2 3+1In4
Question35

SIn X — COSX

[8-Apr-2023 shift 1]

Let f(x) = SuCteosx =i y e (0. n]— { £ }.Thenf( 7)€" ( 1) is equal to

Options:

A =2

B. 2

D. 2_

Answer: B

Solution:

Solution:
- _ x_ I
£(x) = —tan( . 8)



£x) = - 2sec?( 5= T}
f(X)——secz(g—g)-tan(%IS—H) %

o) =-m(§)-- 5%

&\ ( Z_IZT) _%SGCZ% tan%= %-%x%: %
([ 5)e(5) =2

Question36

Let k and m be positive real numbers such that the function

f(x) = . +2k‘/xj LW =x =g is differentiable for all x > 0. Then 88
mx” + k x=1 f'( é)
is equal to .

[8-Apr-2023 shift 2]

Answer: 309
Solution:

Solution:

function is differentiable Vx < 0
so f(17)=1£(1)...(1)

3+ V2k =m + Kk
and f '(17) = f_(1%)

k
2m =6+ —
2V2
k
=34+ —...(2
o v @
K243+ K =342k
4v?2
7
k= ——0
4v2
\$) 7
m=3+ 33
m 103
32
103
\ 8x2x8x 35
16
12
=103 x 3 =309

Question37



1

lim (tanzx( (28iﬂ2X + 3sinx + 4) 2 (sinzx + 6sinx + 2) 2

[25-Jun-2022-Shift-2]

Options:

1
A.ﬁ

|

—_
N|’_‘

Answer: A

Solution:

Solution:
lim tan2¢{ y2sin’x + 3sinx +4 — {sin’x + 6sinx + 2 }

X =

lim tan’x(sin’x — 3sinx + 2)
o {2sin’x + 3sinx + 4 + Vsin’x + 6sinx + 2
2

X =

lim (1 —sinx)(2 —sinx) .

> sin’x
COS“x

1
6x—> —_
_ 11im (22— sinx)sin’x
T 6 .nm 1+sinx

X = =
1

12

Question38

. -1,y /
lim Slcos X=X i aqual to :
1 1- tan(cos™ "x)

V2
[26-Jun-2022-Shift-1]

Options:

A V2

B. —V2
1

C. vz,

D.— L
V2

Answer: D

1

) ) is equal to



Solution:

¢ -1

j sibf{cos x)—x
lim 1
-1 'l —tan(cos x)

-
P

X 3N

Let cosT'x = ¢

=X = cCost

When x — L, then 7 — cos (

\/2_

DL sint—cos f
Solim —

o IT 1 —tan(z)

sinf—cost
|- Ssint

T ot
4 cos t
. (sinf=rcost)(cost)
= lim :
o (cost—sint)

[— <«

4

= |lim —cost

I —*

-
4

=— |imcost

r g
{i— —

r§1|_

Question39

lim 808X — cosx jg equal to :
x>0 X

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

A.

Wl

B.

ISP

C.

(o]

1
D.ﬁ

Answer: C

Solution:

Sil-



& o . (X —sInx
y 2 sin(x + sy - sin
COs(SINX)—CcosX

Lim 1 ~Olim :
r—+{ X xr—0 X
(I"‘Siﬂ:{ )(x—sinx)
2 3 2
= Km?2 ; 3
r—0n ¥

x—0 2 :-:J'
2 1 >

o a0y I ( o B ] ( 1, X ]
= —= 2= N =, L7, ——1

Jor T R s s
_ 1

6

Question40
Let a be an integer such that iin W exists, where [t] is greatest

integer <t. Then a is equal to :
[27-Jun-2022-Shift-1]

Options:
A. -6

B. -2
C.2
D.6

Answer: A

Solution:



lim 18 —[1 —x] exist &a € 1.
x =7 [X_ 3a]

17 = [—x]

= lim exist
x=7 [X] —3a
/ . 17 -[—-x] _ 25 7
RHL_)}E& XI—3a 7-3al>” 3
_ 17=[-x] _ 24
LHL = Xlin;_ XI—3a _ 6- 3a[a = 2]
For limit to exist
LHL=RHL
25 _ _24
7-—3a 6 — 3a
25 .8
= =
7 — 3a 2—a
La=—6
Question41

Let [t] denote the greatest integer <t and {t} denote the fractional part

of t. The integral value of a for which the left hand limit of the function

2[x] + {x} - . 3
f(x) =[1+x]+ *—5 ++{[>}:}]» ‘atx=0isequaltoa— 3, is___

[27-Jun-2022-Shift-2]

Answer: 3

Solution:

Solution:
a2[]]+{X} +[x]-1

f(x)=1[1+x]+

2[x] + {x}
lim f(x) = 0~ 2
x-0" 3

X + [x] -

S lim x4 e xI=1 4
x=-0" X+[X] 3
-h-1_
sim1-1+ 1=l 2
h-0" N 3

,a_l—Z_a_é
" 2y 3
230> -100+3 =0

.'.(x=3orl

3
'« in integer, hence o« = 3

Question4?2

The value of

1im 6 tan { éltan_l( ;) } is equal to :

n-w r2+3r+3

[28-Jun-2022-Shift-2]



Options:
Al
B. 2
C.3
D.6

Answer: C

Solution:

Solution:

-1
lim 6 tan { > ( —2—1——) }
n- o r=1"tan r"+3r+3

_ e (r+2)—(r+1) }
= ligean { r=1zntan( L+ (r+2)c+ 1))

= lim6tan{ _Zl (1"+1)) }

n-w r=1"tan" (r+2) - tan

= lim 6tan{tan_1(n +2)— tan_12}

n-

=6tan{ %—cot'l( %) }

j6tan(tan_1( %) )

Question43

If |y, SR —dx+ 1) -x*+1
Xl_r,nl 2x° — 7x*+ax+Db

[28-Jun-2022-Shift-2]

—2, then the value of (a — b) is equal to

Answer: 11
Solution:

( sin (3x*> —4x + 1)

R )(3x2—4x+1)—x2+1
X' —4xX +

lim 3 > =-=2
x-1 2x° —7x“4+ax+Db

3%t —ax+1-x2+1 _
= 1lim =-=2

x>1" 2% — 7%° 4+ ax+ Db
2
=lim — 2(x2—1) =
x-12X = 7x°4+ax+Db ,
So f(x) = 2x> = 7x* + ax+ b. = 0 has x = 1 as repeated root, therefore f(1) = 0 and £ (1) = 0 gives

a+b+5anda=8
So,a—b=11




Question44

2 _ 2
The value of jj, 5= Lsn(x)

o1 Xt —2x3+2x -1

[29-Jun-2022-Shift-2]

is equal to:

Options:

2

II
A. 3

2

II
B. 3

2

II
C. &
D. i’
Answer: D
Solution:
Solution:

5 12 22
S_1+6+?+§+ ..... (1)
g1, 5,12
68_6+62+63+ ..... . (2)

_lg_ 4,.7,10
S 68 1+ 6+ 62+ 63+ .........

58 44, 7,10
:6_1+6+62+63+ ...... 3)
Now, multiplying both sides by % we get

S_1,4,7,10
=3 6+62+63+64+

Subtract equation (4) from equation (3), we get

250 _1,.3,3,3
368_1+6+62+63 ......
3
25S - 5
ST
6
_ 13,6
—1+6><5
_14+3.8
—1+5 5
_ 8,36 _ 288
ST 5X35 125
o
Question45

Ify= tan'l(secx3 — tanx3), g <x>< 37“, then
[24-Jun-2022-Shift-2]
Options:

A. xy” + 2y' =0



B. Xzyn— oy + 3711 =

C. xzy" —oy+3u=0
D.xy —4y =0
Answer: B

Solution:

Solution:

Det’=6=DY € [ ?_"r)
X" 14 4

Sy = tan_l{sec 6 —tan 4)

- 1os¢)

A :[ —

g
2

By

3

Question46

Let f: R - R be defined as f (x) = x> +x—-5.1If g(x) is a function such that
f(g(x)) =x, Vx €R, then g(63) is equal to
[25-Jun-2022-Shift-1]

Options:

AL

B. 2

43
C. 1o

91
D. 75

Answer: A

Solution:



Solution:

Flx)=3x"+1

f(x) is bijective function

and f(g(x)) = x = g(x) is inverse of f(x) g(f(x)) =x

g(fx) - f=1

1

) = —
341

Put x =4 we get

: |
(63)="—
§(63) 49

Question47

Let f : R - R satisfy f (x + y) = 2*f (y) + 4°’f (x), Vx, y € R. If f(2) = 3, then

£(4) 5
14. ) 1S equal to__

[26-Jun-2022-Shift-2]

Answer: 248

Solution:

Flx+y) =2+ A A& . (1)
Now, f(y + )2 F(x)+ 47 (1).....2(2)
227 () + 4 =2 () + S »)
(- 2W(x) = @ -ZY )






Question438

Ifcos'l( %) =loge( %)5, y|<2, then :

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

A X%y +xy =25y =0
B.x%y —xy =25y =0
C.x%y —xy +25y =0
D.x%y +xy +25y =0
Answer: D

Solution:

Solution:
cos'l( %) =loge( %)5 ‘y|<2

Differentiating on both side

o1 o y_5.1

-y e

Sr-sii- (1)

Square on both side

2.2 2
Xye ( 4—y )

- =25\ 77
Diff on both side ,
2le2 +2yy x* ==25 x 2yy
Xy +yx2+25y= 0

Question49
a —-10
Let f(x) = ax a -1 ya € R. Then the sum of the squares of all the

ax2 ax a

values of a, for which 2f (10) - £ (5) + 100 = 0, is
[27-Jun-2022-Shift-2]



Options:

A. 117
B. 106
C. 125
D. 136
Answer: C
Solution:
Solution:
a- =1 o0
f(x) = ax a -1 |],a€R

ax ax a

f(x)= a(a2 + ax) + 1(a2X + axz)

=a(x + a)’

f(x)= 2'a(x + a)l

Now, 2f (10) — f(5)+ 100 =0
=2-2a(l0+a)—-2a(b+a)+100=0
=2a(a+15)+100=0
=a’+15a+50=0

=a=-10, -5

.. Sum of squares of values of a = 125

Question50

If y(x) = (x5 x > 0, then g—y + 20 at x = 1 is equal to
[27-Jun-2022-Shift-2]

Answer: 16

Solution:
Solution:
.y(x) =2(XX)X
Ly =x°
L4y 2 T g% Inx - 2x
dx
dx _ 1 e (d)
y xx2+1(1 +21nx)
d_2x _.d x> +1 -1y dx
Now, AN H((X (1+21nx)) ) d_y
—X(XX2+1(1 +2Inx)) % xxz(l + 21Inx)(x* + 2x°Inx + 3)

(1 + 21nx)
—x(1 4+ 2Inx)(x>+ 3 + 2x°Inx)
(x“(1+2mmx)?

=-4

d%x
d yz(atx =1)



d*x

S————+20 =16
dy“(atx = 1)

Questionb1

If1im(‘/n2—n—1+na+|3) = 0, then 8(a + B) is equal to:

n-— o

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

A 4

B. -8

C. -4

D.8

Answer: C

Solution:

Solution:
lim(yn?-n-1 +n(x+B) =0
n-uo
[ This limit will be zero when o < 0 as when « > 0 then overall limit will be .]
2 _ _ 20 _ _
- 1lim (\/n n-—1 +noc+[5)(\/n n-1 (n(x+B)) A
n-a \/nz—n—l—(noc+|3)
L @2=n—1) = (na +B)*
nsa Yn’—n-1— (na + B)
2 _ _  n2aie _n2
S lim & n2 1 —n’a” — 2naf — B~ _
n-a«  Yn’—n=1-(na+p)
= lim n?(1 — a?) = n(1 + 2aB) — (1 + p?)
noa \/nz—n—l—(n(x+[3)
Here power of " n " in the numerator is 2 and powerof " n " in the denominator is 1.
To get the value of limit equal to zero power of "' n " should be equal in both numerator and denominator, otherwise value
of limit will be infinite ().
». Coefficient of n? should be 0 in this case.
1 -af=0
>a==x1
But a should be <0
.= +1 not possible

0

Sa=—1
S lim 0—n(1+2aB)—(1+B) -0
nﬂn[ \/1_ 1.1l _o-B
n n n

Divide numerator and denominator by n then we get,
~(1 + 2aB) = @

= lim =0
n—)a\/l_l_l_(x_ﬁ
n n2 n
—(1 + 2aB) -0 -0
ViI=0-0—-a=0
:_(1+2(XB)=O
l1-a

=—(1+2aB) =0
=21+4+20p=0
=2apf = —1



_ 1 _ 1. 1
=>B_——_——_—
2a 2(—=1) 2
~8(a + B)
_ 1
-8(—1+E
—gx— 1
= 8X% 5
=—4

Question52

If1im(‘/n2—n—1+n(x+[3) = 0, then 8(a + B) is equal to:

n- o

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

A. 4

B. -8

C. -4

D. 8

Answer: C

Solution:

Solution:
lim ({n®>=n-1 +n(x+[3) =0

n-uo
[ This limit will be zero when a < 0 as when o > 0 then overall limit will be «.]

S lim (\/nz—n—l +n(x+B)(\/n2—n—1 —(na+B)) _
n-a {n* —n—1 - (no+B)

= lim (n’ —n—1) - (na +p)* _ 0
n-a \/nz—n—l — (na + B)

- lim n’—n -1 —n%? — 2nof — p* _
n-a \/nz—n—l—(n(x+[3)

i n*(1 — o?) —n(1 + 2aB) — (1 + p?)
n-a \/nZ—n—l—(na+B)

Here power of " n " in the numerator is 2 and power of " n " in the denominator is 1.

To get the value of limit equal to zero power of " n " should be equal in both-numerator and denominator, otherwise value

of limit will be infinite ().

~ Coefficient of n? should be 0 in this case.

Z1-02=0

=2q==*1

But o should be <0

.o = +1 _not possible

Sa=-1

0—n(l1 +2aB) — (1 +B)

=lim = ——
n—)an[\/l_l_%_a_ﬁ
n n n
Divide humerator and denominator by n then we get,
—(1 + 20B) — (1+B)
= lim L =0

noa 1_ 1 B
Ji-g=p-a-2

—(1+2aB) =0
VI—0-0—-0a-0

0

0

=0




L —(1+2aB) _
1-«

=>—(1+ 20p) =0

=14 2af =0

=22apf = -1

=B 11 1
~ T 2a 0 2(-1) .2
~8(a + B)

-a(-144)

_8)(_1

2
=—4

Questionb3

If 1im n+k1+1 [(nk + 1)+ (nk + 2) +.

of kis = 33" iim -[1¥ +2‘<+3k

n- w

[25-Jul-2022-Shift-1]

k+1

Answer: 5

Solution:

Solution:

. n+1\k-11 n r\ _ .1 n( L)k
i) g 2 (e ) st g 20 ()

:f k+x dx =33J1x*dx
0

2k +1 33
= = £
2 k+1

. + (nk + n)] , then the integral value

. + n¥] equal to

Question54

8v2 — (cosx + sinx)’

Mm V2 = vV2sin2x

X = =

[25-Jul-2022-Shift-2]

is equal to

Options:
A. 14
B.7
C.14v2
D. 7V2

Answer: A



Solution:

Solution:

lim 8V2 — (cosx + sinx)’ ( 9 form)
m. V2 -V2sin2x

4

0

X -

. r— 1 6 — 1
_ lim 7(cosx + smE) (—sinx + cosx) using L — H Rule
—2v2cos2x

X = =

_ lim 56(cosx — sinx) ( g)
i 2V2 cos2x
4

0

X -

= lim _56(Shlx_+ q852) using L = H Rule
o —4v2sin2x

X =

=7V2 V2 =14

Questionb5

If the function

log (1 =x +x°) +log (1 +x + x°)
SeCX — COSX

~xe (=2, 2 - {0}
f(X)= (2 2)

k , x=0.

is continuous at x = 0, then k is equal to:
[26-Jul-2022-Shift-1]

Options:
Al

B. -1
C.e

D. 0O

Answer: A

Solution:



logg{l —x+x2] + lugg[l —x*.t?‘}

vor BT 5

xE =) —=A0!

F@) =< SeCY —COSX ¥ ( 2 2) N
k ¥ =0/

for continuity at x =0

lim/f(x)=k
x—A

“k= lim
r — o gec X —£DEX

loge{xﬂr '+ Y ( 0 torm )

4,2
cosxlog (x” +x"+ 1)

= lm —4
x =0 sin"x

4y 2
o logy(e +x+ 1)
= lim 5
x—0 X

2 o4O 2, 4
o G e i 5

= lim - =
x—+0 X + :r4 X
=]
Question56

Let B = iim %3__1)1) for some a € R. Then the value of a + B is :

o0 ox(e

[26-Jul-2022-Shift-2]
Options:

14
A =

3
B.§

C.

N

7
D. 3

Answer: C



Solution:

Solution:
ax — (e = 1)

= lim , x €R
P x-0 ox(e™—1)
a (e3x—1
= lim 3 1 X 7
x>0 ( e3x—1)
ax | o
So, o = 3 (to make independent form)
3 (3X+9—X2+
(ex_l) 2 .....
1- 1-
B = lim 3x L 3x
x-0 3x 3x
(9.2, (3%)
R
9x? 2
—3-1_05
a+p=3 5 5
[]
Question57
100
] (x + 2cosx)® + 2(x + 2 cos x)? + 3sin(x + 2 cosx) X . 1
lim ( (x + 2)3+2(x + 2)? + 3sin(x +2) ) iIs.equalto .~ .

[28-Jul-2022-Shift-1]

Answer: 1

Solution:

Letx+ 2cosx = a
X+2=Db
asx—>0,a—-»>2andb -2

100
a3+2a2+351na) o)

1m 3 5 -

x-0\-b”+ 2b“ + 3 sinb

100 (a® —b?®) + 2(a® — b?) + 3('sina — sinb)

lim -
— ex-0 X b> + 2b* + 3 sinb
Hm a—b — lim 2(cosx —1) -0
x»0 X x-0
= eO
=1
Question538

If jin &HBetysinx 2, where a, B, y € R, then which of the following is

150 xsin’x
NOT correct?
[29-Jul-2022-Shift-1]



Options:
A.oc2+B2+y2=6
B.ap+By+vya+1=0
C.ocBZ+By2+y0(2+3=0

D.o® =B +y2 =4

Answer: C
Solution:
Solution:
lim ae’+Be +ysinx - 2
X5 0 X Sin’x 3
=a + B = 0-(to make indeterminant form)...... (i)
Now,
X —X
lim %€ —Be +VCOSX'_ 2 (y5ing [-H Rule)
x-0 3x 3
=a — B+ y = 0 (to make indeterminant form) ...... (ii)
Now,
. ae*+Bef—ysinx 2 .
igr(l) 6% =3 (Using L-H Rule)
Loa—-B+y_ 2
6 3
s2a-pB+y=4...... (iii)
=y = -2
and (i) + (ii)
200 = —y

sa=1andp=-1
and ap? + By’ +ya’+3=1-4-24+3=-2

Questionb9

The value of log 2 %(logcosxcosec x)atx = 7 1is

[26-Jul-2022-Shift-2]

I
4

Options:
A —2v2
B.2v2
C. -4

D. 4

Answer: D

Solution:

Solution:

Let f (x) = log,,,COSECX
_ logcosecx
" logcosx



) logcosx *sinx - (—cosecxcotx —logcosecx - colsx' —sinx
=>f (X) =
(logcosx)2
at x = 2
4
1 —
—log(—=| +logv2
£ o) - g(\/z) o _
4 logv2

o £

~log2f (x) at x = g =4

Question60

Let x(t) = 2v2 cos t Vsin2t and
y(t) = 2V2 sintVsin2t, t € (O, %)
)

— dx_ att=7j

is equal to:
[28-Jul-2022-Shift-2]
Options:

-2V2

Ao —5—

B.

wIN

C.

W=

D. =2
Answer: D

Solution:

Solution: _
x = 2V2.costVsin2t, y = 2V2 sintvsin2t
. dx_ 2V2cos3t dy _ 2v2 sin3t

Vsin2t ~ dt Vsin2t

52
Il
ot
Q
B
w
o
)
ot
ot
Il

secz_3t - Vsin2t
2vV2 cos3t

w

Question61



For the curve C : (x* + y2 -3) + (x* = y2 — 1)° = 0, the value of 3y' - y3y",
at the point (o, a), a > 0, on C, is equal to .
[27-Jul-2022-Shift-2]

Answer: 16

Solution:

Solution:

“C:(x*+y*=3) + (x> —y> =1)%= 0 for point (a, «)
0(2+(x2—3+((x2—(x2—1)5=0

o= V2

On differentiating (x* + y* — 3) +(x* — y* —1)°> = 0 we get
X+yy #5(x% -y’ — )x=<yy) =0

Whenx =y = v2 theny = %

Again on differentiating eq. (i) we get : , , i
T+ (y)+yy +20(x* —y* - 1)(2x = 2yy)(x —yy) + 5(x* = y* = 1D*1 —y* —yy ) =0

Forx=y=+v2andy = = wegety = - =
X=Yy y 5 gety V2
' ” 3 513 23

3y —yy =3.2-(v2) - (- =L | =16
Yy —yYy 5 (vV2) ( V2

Question62

If 1m 2= €71 oyists and is equal to b, then the value of a — 2b is ..........

o ax(e™—1)

[2021, 25 Feb. Shift-11]

Answer: 5

Solution:

lim 8%~ (e™—-1)
xs0 ax(e®™—1)
Apply L - Hospital rule,
4x

L=lim—a-4%

x-0ale” — 1)+ ax(4e™)
[Limit exist everywhere excepta =4 ]
Again, apply L-Hospital rule,

= L( say ) [%form ]

—16e**

L =hm 4x 4x 4x

x=0a(4e™) + a(4e™) + ax(16e™)
- _—16 _ =2

4a + 4a a
_ —2_ -1 A
=72 = 5 (use . a 4)
Given,L =D
= _2= _1=b



Then, a - 2b = 42 ‘71) —4+1=5

Question63

n
( 1+ 2 + ... + % )
lim 1 + = is equal to

n- o

[2021, 25 Feb. Shift-1]
Options:

A.

N+~

B.0
oW

e
D. 1

Answer: D

Solution:

Solution:
Given, limit form is 17,

1.1 1
hm(1+§+§+...+n)
L:en—>oo n

s=1+(—+%)+(%+
Clearly,
S<1+ |

((H+eor
oo n

S<1+1+1+1+...+1
S<n+1

L:en_)w(n—+]'_) =>L=eo

Question64

[ (sinvt)dt
lim 5 — is equal to
[2021, 24 Feb. Shift-1]
Options:

A.

wIN



B.

Nw

1
C. 15
D. O

Answer: A

Solution:

Solution:
2 —
X (sinvt)dt
Given, lim 0—3
x-0 X

“ It is of the form %

By differentiating numerator and - denominator,

. 2 .
. Sin \/X - 2% . .
lim = lim 32X 2x

X -0 3x? x=0 3x°
~ 2y sinx _ 2.0 2
= 3lim===3=3

Question65

lim tan { éltan'l( ;) } is equal to

now 1+1+T1°

[2021, 24 Feb. Shift-I]

Answer: 1
Solution:
Solution:
. . 3 -1 1
Given, lim tan { > tan ( —2) }
n- o r=1 l1+r+r

> tan( lim % [tan'l(r +1)-— tan'lr] )

n-oowr=1

-t 1 (et 411 8

=tan( %— %) =tan%=1

Hence, the required value is'1.

Question66



The value of im2

h-0

V§sin(%+h) —cos(%+h)

v3h(v3 cosh = sinh)

[2021, 26 Feb. Shift-1]

Options:

A.
B.
C.

D.

Answer: A

Solution:

Solution:

lim2 {
h-0
im?2 {
h-0

= lim2
h-0

{

= lim2
h-0

Wk

2
V3

W

2
3

lim

V3. hs0

V§sin(%+h) —cos(%+h) ]

V3h(v3 cosh — sinh)

1

s1n(6+h) 5

}

Zcos(E+h ) ]

2 xvV3h

1
2

2] snf2 )

o
g+h) }
cosh——smh)

cos 2 cosh — sin 2
6 6
o
cos(g+h)
6
_I
6
I
\/3hcos( 5
2 [ sinh
hooV3 hcos(h+n/6)
2 im

hl_r,% cos(h + m/6)

/ 6)

sinh)

Question67

The value of 1, HF(2r+

n-—- o

n

+rl - ywhere r is non-zero real number and [r]

denotes the greatest integer less than or equal to r, is equal to
[2021, 17 March Shift-11]

Options:



r
A 3

B.r
C.2r
D. 0

Answer: A

Solution:

Solution:

As, we know that,
r<[rl<r+1
2r < [2r] < 2r+1
3r=<[3r]<3r+1

nr<nrl<nr+1
Adding (r+ 2r+ 3r+4r+... + nr) < [r] + [2r] +[31]
+[4r]+...[nrl < (r+1)+ 2r+ 1) + (3r+1)
+(4r+1)+...+ (nr+1)
s>r(l1+2+3+4+...+n)<[r]+[2r]
+[3r] + ... + [nr]
<(r+2r+3r+...+nr)+((1+1+1+...+1)

n — times
-r- n(n2+1)S[I‘]+[2r]+[3r]+...+[nr]
<1f-(n(r21+1))Jrn
(n(n+1)
e (22
2
< [r1+[2r]1 + [3r] + ... + [nr]
- 2
n
1
n'n{l+=|-r
Now,limn(n"'lz)'r:ljm ( zn)
n- o 2'n n-w 2n
(1+0)-r_r
; 2 2
andr}ﬂf
n(n+n(n2+1))+n
= lim >
n— o n

= lim n’ (I)
n"°"2n2{ (1+ %) T+ 2n + %}

_(140)'r+0_1 .\
= 0 W _2...(||)

From Egs. (i) and (ii), by Sandwich theorem, we conclude that, lim

[r] + [2r] + [3r] +

.ot [nr] _r

n- o n2

Sandwich Theorem

= Let g(x) = f (x) = h(x)

and limg(x) = limh(x) =1
X=a X=a

L limf(x) =1

X—=a

Question638

If © ae* —bcosx+ce *
lim xsinx

x-0

[2021, 16 March Shift-1]

N

= 2, then a + b + c is equal to ..........



Answer: 4

Solution:

Solution:

We have, lim 2&— bOOSX + Y 5
X0 xsinx

2 2 4
X X X
sa{1exs o) -nfre S e e

2
+c(1—x+%7~)
lim S -
x-0 X

X(X— §+)

(a—b+c)+(a—c)x

+(%+g+%)x2+...
4

2_ X
X 6+...

Here, in numerator, all the coefficients of x¥, where k < 2 has to be zero, then only limit will exist.
a—-b+c=0
a—-c=0

= a=¢c

= b =2a

After solving limit,
a+b+c_2
&=

So, a+2a+a=4
= a=1
~a=1,b=2andc
a+b+c=1+2+1

=lim
x -0

1
4

Question69

If 1im % is equal to L, then the value of (6L + 1) is

[2021, 18 March Shift-1]

Options:

A.

=

1
B. 5
C.6
D. 2

Answer: D

Solution:

Solution:
-1 -1
. . m X-— n x
Given, L = lim %
x>0 3x



= lim
x-0

=( using expansion of sin ~Ix and tan~ 1x)

3 5

(—+—+...)—(—X—+X—---)

S B TR 17575
x=0 3x

=L

Question70

The value of i,

cos Hx = [x]%) - sin” Y(x —

&) where [x] denotes the greatest

3
- 0* X—X

integer =x is
[2021, 17 March Shift-1]

Options:
A.
B.0O

II
C. 1

o
D'E

Answer: D

Solution:
Solution:
ot 0s }(x = [x]?) - sin ! (x = [x]%)
x= 0" X = X3
x->0+h
= lim cos_l(h —-0)- sin_l(h -0)
h-0 h—h3
- lim cos 'h-sin"'h

n-oh(1l —h)(1+h)

. -1 -1
. sin h)[ cos 'h o
'ﬁlf%( h T-na+mi =13
_n
RHL = 5

Question71



2
The value of the limit j, 220600
050 Sin(2msin“0)

[2021, 17 March Shift-II]

is equal t'o

Options:

Answer: A

Solution:

Solution:
Method (1)

( tan(mcos?0) )

sin(2nsin29)

- lim ( tan[m(1 — siznzﬁ)] )
00 sin(2m1sin“0)

Let L = lim
0-0

.2
= lim ( tan(m — nsin?0) )

00 sin(2nsin26)
_ 1 ( —tan(msin?0) )
=lam\| ——
0-0 '\ sin(2msin“0)
. (nsinze) -1
= lim - — = —
00 sin(2msin“0) x (21msin20) 2
(2msin?0)
Method (II)
2
Let L = lim M] (Formg)
8 -0 L sin(2msin®0) 0

[Using L-Hospital Rule]
L = lim secZ(ncosze)(—Zn cos 0 -sinH)
050 cos(2nsin26) - (4sin 0 - cos 0)

R SO Gl D

2 1 2\

Question72

If f (x) = sin ( cos™?! ( % ) ) and its first derivative with respect to x is

- glogeZ when x = 1, where a and b are integers, then the minimum

value of a = b?| is ...vuuinns
[2021, 17 March Shift-1]



Answer: 481

Solution:

Solution:

. _ 1_22X
fx=sm(cosl( ))
) 1+ 2%

Let 2%* be *tan?e.

1 —tan’6 29 ) ]
1 + tan’6
= sin[cos™}(cos20)] = sin26
_ _2tan® _ 2-2"
1 + tan?0 1+ 2%

£ (x) =2-( 2" )

~f(x) = sin [ cos™* (

14 2%
Flx) =2 [ (1 +2%)(2%1og 2) = 25(2*1log 2+ 2) ]
(1 +2%%)?2

O 12

2 (—ﬁ)logZ

- =b

= a10ge2

=a=25 and b =12

~la*=Db%| . =]25%—-12%| =481

min

Question73

Let f : R -» R be a function such that f(2) = 4 and f (2) = 1. Then, the

x*f (2) — 4f (x)

value of im —5——— is equal to

X-2

[2021, 27 July Shift-1]
Options:

A 4

B. 8

C.16

D. 12

Answer: D

Solution:

Solution:
f(2)=4,f(2)=1
2
Now, lim x1(2) —4f(x)
X2 X—2
Applying L-Hospital Rule as 9 form on puttingx = 2

0
2xf (2) — 4f (x)

So, lim T

f2)

= £(2)
= 41=2



Question74

X

axe” — Blog, (1 +x) + vx’e”

If lim

")
0 xsin“x

[2021, 20 July Shift-2]

=10, a, B, y € R, then the valueof a + B + y is ....

Answer: 3
Solution:
Solution:
axe® — Blog. (1 + x) + yx’e *
lim P ge(. 2 AN =10
Y xsin’x
_oxe® — Blog,(1 + x) + yx’e *
Now, lim )
50 xsin®x
ax(l +x+x°/2+..)—B
% 2 2
(x—?+§...) - yx (Il —x+x"/2:0)
= hm .2
x-0 XSinx
x(o+B) + X2(a+ B /24 y) +x°
(x X
(8B y)
= lim —
x=0 xsin®x

For limit to exist, the numerator must have degree greater than or equal to denominator.
Degree of denominator =3

. For limitto exist, a =B =0... (i)

and a + %+y=0...(ii)

Also, for terms greater than degree '3', givesO0Oasx - 0

a_B_y-10... i)

2 3

From Eq. (i), P =«
From Eq. (ii),

_(« = _ 3«
V_(E“")_ 2

Putting these in Eq. (iii),

= mT(x=10=(x=6

Now, a=pB=B=06

Again, y = _T:"(x:y=—9
Loa+B+HYy=6+6-9=12-9=3

Question75

The value of jin ( X ) is equal to

x=0 8/1 —sinx — 8V1 + sinx

[2021, 27 July Shift-II]

Options:



A. 0

B.4
C. -4
D. -1

Answer: C

Solution:

Solution:

lim 3 Xg )
x-0 V1 —sinx — °V1 + sinx

Rationalise. denominator three times, lim ( 5 X 5 )
x-0\' %Y1 —sinx — °V1 + sinx

( 8y1 —sinx + 8\/1+sinx)

81 —sinx + %1 + sinx

( ‘Y1 —sinx + 4\/1+sinx)
‘Y1 —sinx + V1 +sinx

( \/1—sinx+\/1+sinx)
V1 —sinx + V1 + sinx

= lim - X - ]
r»obk (1 —sinx)— (1 + sinx)

(81 =sinx + %1 + sinx)

(V1 =sinx + V1 + sinx)(V1 — sinx + V1 + sinx)

=lim[ X ](8\/1—sinx+ 81 + sinx)
x>0k —2sinx

(*V1 —sinx V1 +sinx)(V1 — sinx +V1 + sinx)

= (-3]@@@ [lm Sy

=4

Question76

If the value of 1in(2 — cosxVcos 2x) ( X+2 ) is equal to e?, then a is equal

0 eeeenen.
[2021, 20 July Shift-1]

Answer: 3
Solution:
Solution:
X+ 2

lim (2 — cosxVcos 2x) X =1
x-0

X+ 2

2

=lim(1 +1 — cosxVcos2x) X
x-0



x+2

e~ 01 - cosxx/cost)(

x| x*

=cosx =1 — ol +E
4
=cos2x=1- (22i')+ (—fl)———

2

1
=(1—X—+ﬂ )(1—2x+—x4...)§
2

We have to extract till the coefficient of x*> as denominator is x°.

lim (1 - cosxvcos 2x)
So, ex~0 (

nm[l_(éx_z)](x+22)

llm( 3X )(X+2)
= ex~0 =

wet=e’sa=3

Question77

2
2(x"+bx+c) _ 1

o2
If o, are the distinct roots of x> +bx + ¢ = 0, then in & — B?éx > bx + ¢)
x-B

is equal to
[2021, 27 Aug. Shift-1]

Options:
A.b*+4c

B. 2(b* + 4c)
C. 2(b* — 4c)
D. b%* —4c
Answer: C

Solution:

Solution:
o, B are distinct roots of x> + bx + ¢ = 0
> xX*+bx+c=(x-a)(x-PB)=0

20 FDbx+¢) _ 4 _ g2
Now, lirne 1—-2(x"+bx+c)

Xqi( )(x = B) B
- lim & —1—2£X—0()(X—B)
x-B of - (x =B)
—o+
- lim & —1—22(B—a+h)h
h-0 h
_ 2
14+2(@ - o+nh+ 2EZCERD

= lim ¥ —1—2};([3—(x+h)
h-0 h




= 2(B - a)? = 2(b*—4c)

Question78

If lim( \/xz -x+1- ax) = b, then the ordered pair (a, b) is

[2021, 27 Aug. Shift-2]

Options:
a1 3)

o (1.-4]

S

b (-1.-4)
Answer: B

Solution:

Solution:
Given, lim(\/xz—x+ 1 —ax) =Db

X = ©

=>lim(\/x2—x+1 —ax)

X = ©

2—
(\/x x+1)+ax_b

(\/xz—x+1+ax) \

o xXP—x+1-a%’?
= lim > =bhb
X o \/x —x+1+ax
Limit exists only if a’=1
-x+1

5o lim = &
xoe X —x+ 1 +ax
141 .
= lim % =hb=> — =D
X 0 1 1 1+a
X X
But a= -1
a=1
1 B 1
b——i(a,b)—(l,—i)
Question79
( s x ) ‘ 1t
~ is equal to
ImN w2 tmtr Dt 220+ Dxt 4 q

[2021, 26 Aug. Shift-IT]

Options:



44
5
B. na
1
C. 7
7
D. 36
Answer: A
Solution:
Solution:
We have,
9
S=1lim 3 —
x-»2n=1nn+1)x"+22n+ 1)x +4
-y 2
n=1 4(n®+ 3n + 2)
_1 % n+2)—(n+1)
2071 (m+Dn+2)
18 |
_Enél[n+1 n+2]
~1[(1_1 1_1 11
‘2[(2 3)+(3 4)+“'+(10 11)]
_2(2 11) 2X(2x11) a4
Questiond0
sinZ(ncos4x) .
lim — 57— 1S equal to
x-0

[2021, 31 Aug. Shift-1]

Options:

A. i

B. 2m?

C. 4m?

D. 4n

Answer: C

Solution:

Solution:

- lim sin?(mcos*x)
x-0 X4

~ lim sin?[m(1 — cos4x)]_ m?(1 = cos*x)?
x-0 [m(1 — cos*x)]? x*

- limm? sin4x(1 + COS2X)2

4

x-0 X



= limn2(1 + coszx)2 = 4n°

x-0

Question81

3 °
If a = 1im fanx—tanx and B = in(cosx)°°*™ are the roots of the quation,
X_,gcos x+%) x=0

ax’+bx—4 = 0, then the ordered pair (a, b) is
[2021, 31 Aug. Shift-II]

Options:
A. (1, =3)
B. (-1, 3)
C.(=1, =-3)
D. (1, 3)
Answer: D
Solution:
Solution:
o = lim tan’x — tanx
I I
7 cos(x+ Z)
_ lim tanx(tanx + 1)(tanx — 1)
x—»% cos(x+ %)
sinx (sinx— cosx) (sinx+ cosx)
_ lim _cosx COS X COSX
o 1 o
> 7 - \/E(cosx sin x)
_ lim —Y2sinx(sinx + cosx)
o I cos3x
— 1 —
—V2 X = X V2
1
2V?2
and B = lim (cos x)“°**
x=0
— X~ 0COSX — 1
tanx
— X0 _ sinx _ o0 =1
secx

Equation whose rootsare x and B, is
x> +3x=4=0
~=1.b=3

Question82

Ify'/*+y1/* = 2x, and (x* - l)j—i‘é +ax & + By = 0 then |a — B| is equal

to



[2021, 27 Aug. Shift-1]

Answer: 17

Solution:

Solution:

(y1/4 by 42 = (0x)2
= (YA y Y = ey
Differentiating w.r.t. x, we get
1 | : ‘l)d
2 \yvd4_yv 4] &Y -
4y Y Y dx 2
EaiF
4 _y 4] %Y
= \y y ax 8y. .. (i)
11
Now,y4 —y 4
[ 7ay1)’
= yd+y 4] -4
1 1 -
syd—y 4=2Vx"-1...(i
1 =
= (‘/X )dx 4y

[using Eqgs. (i) and (ii)] Squaring on both sides,
2 dy\? 2

- 1) dx) = 16y

Again differentlatlng w.r.t. x

dy a’ y dy _ dy

On d|V|d|ng by ddy we get

dy _
( 1) +de 16y

_ u dy _ =
or(x 1)dx2+xdx 16y =0

Comparing with
2
2 4y dy S
(x 1)dX2+ade+By 0

wa=1p=-16
la—B|=|1+16] =17

Question83

. If y = y(x) is an implicit function of x such that log_(x + y) = 4xy, then
g—}’ at x = 0 is equal to
[2021, 26 Aug. Shift-1]

Answer: 40



Solution:

Solution:
We have, In(x +y) = 4xy
= x+y=e"

dy _ dy 4xy
=21+ ix - (4de+4y)e
If x=0,theny =1

a0, 1), §¥=

d2y_ 4xy d_y 2
—dx2—e (4de+4y)
2

Axy d_y 4dy g
+e (4de2+ T +4dx
Atx =0,

2
g—‘§=16+24=4o

X

Question84

Let f (x) = cos ( 2tan” !sin ( cot™! \/?) ) 0 <x < 1. Then,
[2021, 26 Aug. Shift-1]

Options:

A (1 —x)%f (x) - 2(f(x))* =0

B. (1 +x)*f (x) + 2(f(x))*= 0

C. (1 —x)*f (x) + 2(f(x))* = 0

D. (1 +x)* (x)—2f(x))* =0

Answer: C

Solution:

Solution:

f(x) = cos ( 2tan'1sin(cot_1 \/?) )

- 1-—-x R
cot™! —  —sin lvx

o f(x) = cos(2tan”" sinsin™" vx)
or f(x) = cos(2tan *Vx)

oo 2vx
=costan1(1_x)
-1 1—x
f (x) = coscos (1+x)
_1-x
fx) = 1+x
(1 +x)? (1 +x)°
X 2 1—x)2
£(x)(1 = x) =—2(1+X)




+2 i;§)2=0

Question85

Let f : R -» R be a continuous function. Then, 1im

X =

[2021, 01 Sep. Shift-11]
Options:

A. f(2)

B. 2f (2)

C. 2f(v2)

D. 4f (2)

Answer: B

Solution:

Solution:
Using L-Hopital's rule

g-ZSecx-secx-tanx-f(seCZX) -0

2X

lim

=

X =

N

[using Leibnitz theorem]
72027 (DEE)
= = 2f(2)
2.

IST

Question86

X 3-x .
im>*2—=12 js equal to

xX-2 —f—
3 2 _31—X

[NA Jan. 7, 2020 (D]

Answer: 36

Solution:

Solution:
Let 3* = t°

sec Xf (X)d X
— is equal to
< = 15



27
2+ 42212

lim t2 2} hmt4 — 1282 + 27
t-3 1 _3 t-3 t-3

t o 2
e (B=3)(t+3)(t—3)
- t—3
=(32-3)(3+3) =136

Question87

3l 4 1/x?
. x* + ; ¢
lim ( s ) is equal to:

x=0

[Jan. 8, 2020 (I)]

Options:

A.

(Ol )

B.

CDN|H

C. e?
D.e

Answer: B

Solution:

Solution:

2
LetR=lim(3X2+2)X -
7

x-0

Question88

}tsin(lOt)d t
X

lim is equal to:

x -0

[Jan. 8, 2020 (I1)]
Options:
A. 0

1
B.—0

—_

c. =1



Answer: A

Solution:

Solution:

Using L' Hospital rule,
limXsin(lox) -0
x-0 1

Question39

If 2Pt e txon 850 (n € N) then the value of n is equal to

x—1
x-1

[NA Sep. 02, 2020 (I)]

Answer:. 40

Solution:

Solution:

limx+><2+x3+ ...... +x"—n =820(gcase)

S x—1 0

lim 1+2x+3x" -li """ o = 820(Using L' Hospital rule)
Xﬁ_)11+2+3+ ...... +n =820

-2+ D) 820 +n? +n - 1640 = 0

=s>n=40,n €N

Question90

iif%(tan(§+x) )“xis equal to :
[Sep. 02, 2020 (II)]

Options:

A.e

B.2

C. 1

D. e”

Answer: D

Solution:



Solution:

: 1+ tanx|1/*
ilf% 1—tanx)
liml[tan(EJrX)_l] hml(1+tanx_1)
=ex=0X 4 —ex->0X 1 —tanx
lim M)l hm(tanX)( 2

—ex-0 1 —tanXx X ='egx-0

X

)

1 —tanx’ = g2

Question91

If

lim
x-0

2

2 2 2
1 .~ x T X X X = 2k
{F(l COS 5 cos4+coszcos4)} =27,

then the value of k is
[NA Sep. 03, 2020 (I)]

Answer: 8
Solution:
Solution:
X2 X2
(1—0057)(1—0051) .
lim =2
x>0 X4 X4
2 2
ZSiIIZXZ 2811’12%
=1lim X — =27k
x->0X X
16 X 16 64 X 64
4 _ 5-8_ 5-k[..:;,,5D0 _
“Toxe6a 2 ~2 |["im=gm=1
[ ]
Question92

Let [t] denote the greatest integer <t. If for some

A€ER-{0,1}, im

x-0

[Sep. 03, 2020 (I)]

Options:

A.
B.

C.

1
2

N|+—

1
A

—X+|X|

—x + [x]

= L, then L is equal to:



Answer: B

Solution:

Solution:

Given lim

x -0

R 1+h+h|_
Here, L.H.L. —&1_13) Trho1 —‘}\_1‘

_.o[l-h+h
RHL = lim A+h+0 |,A|

Given that limit exists. Hence L.H.L. = R.H.L.
=|A=1]=]23]

x+|x]‘

A —x+[x]

=>}x=%andL= |%l =2
Question93
1 1

(a + 2x)3 — (3%)3

lim T r(a # 0) is equal to

X=a

(3a +x)3 = (4x)3

[Sep. 03, 2020 (ID]

Options:

|
0. (2)(3)°
c. (3)°

0. 2} {32

Answer: B

Wik

A |

wIN

Solution:
Solution:
1 1

. (@a+2x)3-(3x)3 [0

i1_r)r; 1 1 [6 . case]
(3a'+x)3 — (4%)3

Apply L'Hospital rule
%(a+ZX)_2’3/2—%.(3 7233

lim 1 1

e 5Ba+x) T - S(4x)T 0 4

(33)_2/3.(2—3) 3_2/3

(4a)7 %3, (1 =-4) -

|
W[ |w|=
|



Question94

lim tan { éltan_l( : ) } is equal to__

n - 1+r+r°

24 Feb 2021 Shift 1

Answer: 1

Solution:

Solution:

: : -1 1 )
r}inltan(r;tan ( T4+ 1))

gltan—l( r+l-r ))

=11mtan( 1+r(r+1)

n-— oo r=

= tan( lim % [tan_l(r +1) = tan_l(r)] )

noor=1

- teaflim (tan”l + 10357 )

=tan( %) =1

Question95

Substitution & Rationalisation If a is the positive root of the equation,
p(x) = x2—x -2 =0, then ;, 21— 5E%) jg equal to:

o X+ o0—4
[Sep. 05, 2020 (I)]
Options:

A.

N

B.

5||°°

C.

S

D.

N =

Answer: B
Solution:
Solution:

xz—x—2=0=>(x—2)(x+1)=0
=2x=2,-1=2>a=2



\/l—cos(xz—x—Z)
X—2

xz—x—2)|
2

V2 sin(

= lim

x- 2"

Xx—2

=X11rr21+ (x2—x—2 2(x=2)
2

P-x-2
lim (Sm(X X ) ) X lim

L
‘/ZX—>2+ X —X— x -2t

3

X1x3=
V2

§||H

V2 sin (x> —x — 2). 2 ><()(2—)(—2)

x—2)(x+ 1)

—-2)

Question96

(e(\/1+x2+x4—1)/x_ 1)

N M+ 0ol
[Sep. 05, 2020 (I1)]
Options:

A. is equal to Ve

B.is equal to

C.isequal to 0

D. does not exist

Answer: B

Solution:

Solution:

( \/1+x2+x4—1
LetL = limX'® g —1
x=0 1+ +x* -1
1 +x*+xt-1

X -1

= lim&
=0 Y14xi+xt-1
7)(
\/1+x2+x4—1

Put =twhenx->0=t-0

X

t_
L= lim®= 1
t->0

=1



