Limits and Derivatives

Questionl

20
Let for a differentiable function 1 : (0, ) — R, f(x) —f(y) = loge( ’—C) +x—y, Vx,y€(0,x). Then ¥ f(
y n=1

Answer: 2890

Solution:
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Question?2

Letf(x)=x +x°f (1)+xf (2)+f (3), x € R. Then £(10) is equal to__

[27-Jan-2024 Shift 1]

Answer: 202

Solution:

) isegualto

=

[27-Jan-2024 Shift 1]



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

S @)y=6x+27(1)

f@=6

f)=-5f Q=2 (3)=6
fE)=x"+x (=5)+x(2)+6

F) =3 —10x+2

£(10) =300—100+2 =202

Question3

Suppose

_ (2°+2 " tanx \/tan_l(x2 —x+1)
(7 +3x+1)°

S

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} et S —1(0)
h

h—0
. @*+2 ™M tanh Ytan \G2 - h+1) - 0
k=0 (TH 30+ DR
=Vz

Question4



2

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

[29-]Jan-2024 Shift 2]

Options:
A.
732
B.
746
C.
742
D.
736
Answer: D
Solution:

v =log ( l—xz]

Se ) 1_x2

dyv_ ' —dx

—_— =y =

dx = 1-x*

Again

dy _ »_ —41+3H
dx* (1-x%
Again

oo —Ax | 41+3xY)
L — 3 — a2

l=x (1—-x)
atx= 1,
2
Y 736
vV —1V =
% 225

s - 136
Thus 2250y —p ) =225= — =736
o-») * 225

Question5

g(x) s <0

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

’ is continuous at x =

[31-Jan-2024 Shift 1]



Options:

Solution:

Letg(x)=ax+h
Now function f{x) in continuous atx=10

+ lim f(x)=f0)

x— 0
1
. 1 =
:x_lino{ ﬁ} =b
=0=b

~og(x)=ax

MNow, forx=0

1+x)§‘1 1

3 e 1- "
f(x)_ SE { T+x (2+x}2

b4

~f(l)= -— %m{ %}

1
9 3

And f-D=g(-1)=a

o NE

Question6



W/H' \/1+I4—\/2_ sin 2x 3.
If = |lim : and b= |im - . then the value of ab” is :
x—0 X x=+ll V2 — V1 +cosx

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

A.

36

B.

32

C.
25
D.
30

Answer: B

Solution:

a=1jm\j

x— 0

1+ V1+x' -2
1
X

_ VYi+x' -1
=1m1 - — :
*—= 0,4 \f1+ Vi+x' +v3)

4
x

x_":'xﬂ_‘jl+‘,"‘1+x4—‘-f5.”.1.'{l+x4_1j

Applying limita = X

W
- .';z'njx
r—0 V2—V1+cosx

_ pp, (—cos')(V2 +VI+cosw)
x— 1 2—{1+cosx)

b

b= lim (1+cosx¥V2+V1+cosx)

x— 0

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

1 3
Now, ab’ = x (4v2) =32
W
Question7
If lim 3+asmx+ﬂcoij+10gg(l_x) = L then 2a-gis 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— 10 3tan:x 3

X it
3—0:[x—§+___] +,.'3’[1——+—__.

B ST
x— 0 3tan2x
. 1
R -] LR
=) 1].111 - 3 = =
x— I tan x 3
_1_¢
= 8+3=00—1=0and 23 2=%

=f=—7Fa=1

=2a-f=2+3=5

Question8

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

31/8

3m2/4

lim ( ; I ‘";f'_]icos [ %] dr) is equal to
(==3) © 7 o



3m2/8
D.
3m/4

Answer: C

Solution:

Using L'hopital rule

ol
0—cosx=3x

lim

=% 2f-3)

]
X

Question9

9r,
Tr,+ —=

Let the slope of the line 45x + 5y + 3 = 0 be "3 for some ry1, 2 € R.

Lim | | p—
r—3 | 3 2

( | L dt)
Then > 7 ) is equal

[29-]Jan-2024 Shift 2]

Answer: 12

Solution:

According to the question,

Or,
b —=-9
[87 dt
]‘Eﬂ 3rx 3 5
B ST U e e
2 Z 1
2
= lim B i (using LH' Rule)

=3B 3?’,,‘ 1
_: —'Zr,,x—3r1x -3

L

72

F,
?‘—6}‘2—2?}‘1—3

B 72
a Or,
- 2227 -3
2 1
e T2 gy

0—3



Questionl0

Let f: -53~ R be a differentiable function such that f(0) = 1/2, If the
fo{t}dr

0
lim —=

<% &1 " then 8a? is equal to :
[30-Jan-2024 Shift 1]

Options:

A.

16

B.

D.
4

Answer: B

Solution:

x £ ) dt
]

lim 3
xr—{ x—'l q
e e

x

I/ at x
= (e S5t1)

lim

r— 1

= lim @ (using L. Hospatal)

r— 10

Fd | =

f(0)

=]
Il

ot | =

Ra® =2



Questionll

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

Tlog(1 +1)
L . 3.2024 5 -Ell 1‘:3:4-—]_ dt
(1-2x+2x7) " (3—4x +2x)" " and b= lim
x—0

= i ) " 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

[lnd =9

b 1 +20%
b= 1 5

=— 0 X
Using L' HOPITAL Rule

o m(l+x) . 11
hdimes = e 5
'.!:—-'l:l(l'l'}{ } x

Mow, exl tdx+te=0x+x+4=0

D=0)

de |

b | 3
Il

— |



Questionl122

2 X g
e =2sinx|—1

lim i
x—=0 X

[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:
2 rimx :
- -2 lsinx|—1
lim ,J
xr— 1 x°
2 rimx - i
lim 2 2|s:.:nx 1:{33”13:
x— 0 sin x| x
Let sinx| =t
2t - 2
. e —2r—1 . sin'x
lim ———* lim 7
t— 0 v x—0 X
2e™—2
=lim ——=x1=2=x1=2

t— 0 2t




Questionl3

Let f: — R — (0, «) be strictly increasing function such that
fU%) _ | Then, the value of lim f6%) ]

lim — .
x—o JX) r—wb J(X)

is equal to

[31-Jan-2024 Shift 2]
Options:

A.

4

Answer: B

Solution:

f :R—(0.)

. fOx) _
e

[ is increasing
= f(0) <f(5x) <f(7x)

L@ f) _ fOR)
@ @

1< m f89 <y

X —o x)

L[ f05x) _
”[TET 4

=1-1=0

Questionl4

2 x S
x e —blog (1 +x)+cxe :
@ e gl x)rexe 1, then 16(a° + b* +¢*) is equal to

If lim
3.
x—0 X Sin X



[31-Jan-2024 Shift 2]

Answer: 81

Solution:

lim
x—0

2 3 2 3 g 3
ax‘(1+x+ ’zil+ X—+.....]—b(x—%+ B ]+cx(1—x+x——x—+ ...... ]
3
X

Db s 2.8
16

16(a> + b +c*) =81

Questionl>5

cos (1 — {x})sin (1§
b=y’
hand limit and the right hand limit of f(x) at x =0, then 3_§(L2+R2) 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 /()= 1im f(0+h)

¥ —s0 h—0

= lim f(h)

h—0



cos (1 —h)sin (1 —h)

= lim =
h— 0 h(1—Hh)
-1 2 s sl
. cos (l—h)(sm 1]
=1
rmo  h 1

Letcos (1-h)=0=cosf=1—h
= 2 lim ——
2 .0 Vl—cos@

Mow finding left hand limit

L= lim f(x)

x— 0

= limf(—h)

h— 0

cos (1= {—h¥))sin (1 - {~h})

= lim (
i {=hy = )

= lim cos_l(l = 7. 1)2:153'?: _1(1 —{=h+1))
h—0 (~h+1)—(-h+1)°

& ::::ns_l(—h2 + 2h)sin "'k
r—0 (1—h)(1—(1—h))

, T sin 'h
= lim ( —) T e
=0t 2/ (1-(1-h))
L ( sin h ]
= ;11111 <
“p—0\ —h +2h
-1
o Sin h] 1
2}}210( h ( —h+2)
T
s X
1
32 2(r,
i | gt Ny e _ﬁ( it 2 "_]
5] L v
=16+2
=18

Questionl6



3

x—1 x iseven, .

.a €N, f(f(f(a)) =21, then lim { bl” — [ ‘—] } , where [¢] denotes the greatest integer less
a

Let f(x) = Ll
& { 2x x is odd, - a

than or equal to ¢, is equal to :

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

121
144

169
D.
225

Answer: B

Solution:

f(.‘{)= ! -

SU(f@))=21

C-1: If a= even

fl@=a—1= odd
f(f{a))=2(a—1)= even
ff(fl@)=2a-3=21=a=12
C-2: If a= odd

f(a)=2a= even

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

F(f(f(a))) =4a—2 =21 (Not possible)
Hence a=12

Now

=144—0=144,




Questionl?

Ify= M + 1—15(30052:{ —5)cos’x then 96yr[ 3—2) is equal to :

x\/_E—i—x+\/;E
[1-Feb-2024 Shift 2]

Answer: 105

Solution:

y= (—V;;Jil_)i:;;;/;) + %(3(:05:3(—5}:0533(
o OO -1 1 s

-
(\f;)((\/;)l—(\f;)_i_ 1) 5 X 3::05 T

y=(Vr+ DV -1+ %coij - %5053;:
}'I =1= cos4x - (sin x) +ccszx(.sin x)

y(F)=1- 214 31
4 2

6 16 2
_32-9+12_ 35
32 32

=95}-'[ g] =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. —=H—

D. n?

Answer: B

Solution:

Solution:

lim ( peosec’t 4 peosec’t 4 4 peosec’t|sin %
t-0



I ( ( 1 )coseczt ( 2 )coseczt sin ”t
= limn| | = + +

t-0 n
=n

n

Questionl19

The set of all values of a for which Lin([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
ac€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)

-I1=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 +8q+ 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:

A. 2

B. 1

C.0

D. -1

Answer: C

Solution:

Solution:
1 —cos(x*—4px+q* + 8q + 16)) ( (x* — 4px + q° + 8q + 16)*
(x — 2p)?

lim = S 5
x—2p* (x*—4px+q°+8q+ 16)
I 1( (2p+h)?—4p2p+h)+q*>+82+16 )% _ 1
im = 5 ==
hoo 2 h 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 120 sin(x+1) . _4
f(x) = x| .5 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:

A1l

B. sin (1)

C. -1

D. 0O

Answer: A

Solution:

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



= limg(—-1), “f(x) =1, Vx>0
k-0

Question22
 (V3x+1+V3x—1)°+ (V3x+1 -V3x—1)°_3
)}gr: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 x° x { e{[Vsrieys-1) e (Ys+1-ys-1)') }

(o o 2T

X = o

= 2V3)°+0 55 _ (oo
2°+0
Question23

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

Options:
A. 3f(1) + f(2) = £(3)

B. f(3) — f(2) = f(1)

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

Solution:



Solution:

fx)=x—x* ' (1)+xf(2)-f (3), x ER
Let f(1)=a,f(2)=b,f 3)=c

f(x)=x3—x2+bx—c

f(x) = 3x>—2ax+Db

f'(x) = 6x — 2a

fx)=6

c=6,a=3,b=6

fx)=x>-3x>+6x—6

f(1)=-2,f(2)=2,f(3)=12,f(0) = -6

2((0) —f(1)+f(3) =2 =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
yl— T—x 2y—-xy=1-x
y =Xy -y =-32¢"

y —xy -y -y = —(32)31)x™
at x=-1=y -y =496

Question25

Letf : R » R be a differentiable functipn that satisfies the relation
fix+y) =f(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
fix) = lim E =£0) _¢0) =2
) h-0 h
f(x)=2=dy=2dx
y=2x+C
x=0,y=1,c=
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)
£(1) = 4g(1) 3=9...(2)
f(2) =3g(2) =12 ...(3)
By integrating (1)

f(x) = g(x)+6—+C

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

3
f(x) = g(x) + X +3x+D

3

At x=2

f(2)=g(2)+8+3(2)+D
=212=44+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
=>x% <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) —glx)=0

>x°+3x-6=0

h(x) =x>+3x—6

here, h(1) = —ve and h(

) -

) such that f(x,) = glx,)

N[W W

So there exists 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 + 3n’y = 0
C.V2y =3’y =0
D. yl + 3H2y =0
Answer: B

Solution:

y = sin 3(H / 3cos g(x))

g(x) = 3\/(4){ +5%% +1

g(l)=2m/3
y = 351112( %cosg(x)) X cos( gcosg(x))

3/2
)

y,(1)=351n2(—% -cos( E)-%(—sin 2—r[)g'(l)

’ 1/2
gx) = 3\/ —(- 4x° + 5%° + 1) 4(— 12x2 + 10x)
g(1) = m(\/z)( 2)=—-m

‘(1y _ NOt6 vs —V3 _ 3
y(h) = 4 not( ) -1 = 16

y'(1) = sin3(n/30052n/3) = —
2y (1) + 3m’y(1) = 0



Question238

If | ' +x" +x)(2xM + 3% + 6)' Tax = (a1)™/"
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:
[(x*0 4+ xB + 2% 2x*! + 3xM + 6x7) 7 dx

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

8 11
1 u % t7 1
7 0
1 §) Y
- 1 7 4 8/7
28 o g 1Y)
]l =48, m=8,n=7
l +m+n=63
Question29
1 1 1 1 1 _1
hm{(zz—z?’)(zz—zf‘) ..... .(22—22n+1)}isequalto
[6-Apr-2023 shift 2]
Options:
1
B. V2
C.1
D.0O
Answer: D

Solution:



11,1 1 11
P=lim(22—23)(22—25) ....... .(22—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 "

0 and 1
11m(2§—2§)

n-w

1 _1 nm
lim 22—22n+1) =0
n-— o

P=0

Question30

lim ( ( 1;);‘2123") ) ( losm;;{(i")l ) ) 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 '
x50 9x* cos’4x [ In(1 + 2x) ]5 % 3955
2x
. 1.9 1x64) _
ilf%z( 37X 1% Txag) =18
Question31

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

m | Locostdrbxea) ) 2 1( 1 l) :
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= ax—o)(x—B) -~ op = %

~x*+bx+a=a(l —oax)(1l-Bx)

L1 2(1 — ax)? 2{a(1 — ax)(1 - px)}’

1
X- =
2

Question32

Among
(S1): im S(2+4+6+..... +2n) =1

n-oow Il

(S2): im LAV +22 +3% 4+ ,.... +n’) =1
[13-Apr-2023 shift 1]

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

1
. lim { 1 — cos(x? + bx + a) } 2 _ lim { 1 —cosa(l — ax)(1 — Bx) .

1
a2(1 — Bx)? } 2



: lim —(ZrlS) = lim = Z ( ;)15

n—)oon n-—- o

1
= gx dx 16 = True

Question33

—CX
cxe
e®™ — cos(bx) — 5

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.064
D. 68

Answer: D

Solution:

Solution:

cxe &

. 2
il_r,% 1 —cos2x =17

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
m 1
%20 E(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 +1og,8
2 +log 4
B. — 2 +log,8
3 +log 4
c — 3 +log 4
2 +log 8
D — 3 +1log,16
4 +log 8

Answer: B

Solution:
Solution:
2%’ + 3y* = 20

Va 1 1
v, (v2V—+an1-v2 )
1

2xy(y-%+lnx ) +3y"(
Put (2, 2)

gy[81n2+ 12]+8 +12In2 = 0

dy _ _[2+3n2 2+In8
dx 3+2In2 3+1In4
Question35

SIn X — COSX

[8-Apr-2023 shift 1]

Let f(x) = xteosx=v2 y e [0.m]— { 2} .Thenf( 7Z)£( 2) is equal to

Options:

A =2

B. 2

D. 2_

Answer: B

Solution:

Solution:
- _ x_ I
£(x) = —tan ( . 8)



£x) = - 2 sec?( - T}
f(X)=—secz(§—g)-tan(g%ﬂ)-%

(3] -l §) - - 55

f(% —%secZ%-tan%=%-%x%=%
(3 (3) =3

Question36

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

3x*+kvx+1 0<x<1

f(x) = . is differentiable for all x > 0. Then 2.8
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) =f(1)...(1)

3+V2k =m +k?

and f,'(17) =f_'(1%)

k
2m =6+ ——
2v2
k
=3+ —...(2
o v @
K +3+ —£ =3+ v2k
4?2
7
k= —,0
4v?2
- A
m=23+ 37
m = 103
32
103
_ 8x2x8x§
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

%l

—_
N|’_‘

Answer: A

Solution:

Solution:
lim tan2x { Y 2sin’x + 3sinx + 4 — {sin’x + 6sinx + 2 }

X =

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

X =

lim (1 —sinx)(2 —sinx)

> sinx
COS“x

1
6x—> —_
11im (2-— sinx)sin®x
6 1 1 +sinx
1

12

Question338

lim sin(cos_lx) - X
1 1- tan(cos_lx)

X —=

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

is equal to :

Options:

A V2

B. —V2
1

C. 75

D. - L
V2

Answer: D

1

) ) is equal to



Solution:

; -1
sin{cos x)—x

lim =)
+— L l—tan(cos x)

\/:_T
_l’_
Letcos x=¢
=X =cos{

1
Vo

e sinf—cos f
Slim ——————

g IT 1 —tan(z)

When x — then ¢ — cos ™" (

sinf—cost
T - sin ¢t
4 cost

. (sint—cost)(cost)
= lim ;
= (cost—sint)

[— -

4

= |lim —cost

I —*

!
4

=— |im cost

f— =
4

r§1|_

Question39

lim S0S(8INX) — cosx jg equal to :
x>0 X

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

A.

W=

B.

ISP

C.

(o]

1
D‘ﬁ

Answer: C

Solution:

Si-

)_,

SN



B i ams W s G EIER
) 2s1n{x +sinx) - sin
COsS(SINX)—COsX

lim 1 = lim G
x—{ X xr—0 X
(.t—siu:r)(x—sinx)
A 3 o
= lim 2 - y
r—0Q x

= lim =-

x—0 2 .1:4
2 4 2

o s A ( X i ] ( l: & ]
= 2= =+ =._.. — el

S 30 5L WS B
_ 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= lm S = 7-3al2” 3
L. 17 —-[—-x] _ 24
LHL = Xlin;_ KI—3a — 62 Ba[a = 2]
For limit to exist
LHL=RHL
25 _ _ 24
7 — 3a 6 — 3a
25 _ 8
= =
7 — 3a 2—a
J.a = —6
Question41l

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} — o 3
f(x) =[1+x]+ 5 ++{[>}:}]» fatx=0isequaltoa— 5, is___

[27-Jun-2022-Shift-2]

Answer: 3

Solution:

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

f(x)=[1+x]+

2[x] + {x}

lim f(x) = o — 2
x-0" 3

X + [x] _
Slml4x]+ FxXI=l_ 4
x=-0" X+[X] 3

-h-1_
sm1-1+ S —=1=loq 2
h-0" T 3
,0(_1—2_0(_&
I 3
=302 -100+3=0
o = 1
..on—30r3

“'a in integer, hence o = 3

Question4?2

The value of

lim 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
lim6tan{ 5 (%) }
n-w r=1"an ' T+ 3r+ 3

o i (r+2)—(r+1) }
= lim 6tan { r=1zntan( 1+ +2) T+ 1))

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

n- r=1"%tan"(r +2) — tan

= lim 6tan{tan_1(n +2)— tan_lz}

n-

=6tan{ %—cot'l( %) }

j6tan(tan_1( %) )

Question43

If j, SR —dx+ D) -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

St ))(3x2—4x+1)—x2+1
X" —4x +

lim 3 > =-=2
x-1 2x° —7x“+ax+Db

. 3x°—Ax+1-x*+1 _
=1lim = =2

xo1 2X°—7x*4+ax+Db
2
=lim — 2(x2—1) =
x-12X"—7x"+ax+Db ,
So f(x) = 2x° — 7x* + ax + b = 0 has x = 1 as repeated root, therefore f (1) = 0 and f (1) = 0 gives

a+b+5anda=8
So,a—-b=11




Question44

2 1vein2
The value of iy, 5= 1sin )

cor 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

5S_1,4,7,10
=3 6+62+63+64+

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

256 _4,3,3, 3
368_1+6+62+63 ......
3
25S 5
"3 't
6
_,.3.6
—1+6><5
_,.3_8
—1+5 5
_ 8,36 _ 288
=S = 35%X35 7 125
[ J
Question45

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

A. xy” + 2y' =0



B. X’y — 6y + 32—H =

C. xzy" —o6y+3n=0
D.xy —4y =0
Answer: B

Solution:

Solution:

Let’=6= Z¢€ ! ?_"r)
214 4

Sy = tan_l(sec 6 —tan &)

- sinﬁ’)

-1
= tan (
cos @

.'.:[-' —

g
2

IS

3

X
2

3T
9

=0

Question46

Let f: R - R be defined as f (x) = x> +x—-5.If 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:

A L

B. 2

43
C. 19

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(f(x) - f(x)=1

1

gf@) = —
2 oy o |

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:

vFlx+y)=2F) + 4 f(x)..... . (1)
Now, f(y +x)2’f(x) + 47 (»)..... . (2)
22 () + S () =2f () + 4 (B)
(# -2 Y (x) =@ -2y



Jfx) — () =k

4-2¢ -2

Wf(x) = k(4" —2%)

“f(2)=3then k= }1
W S 5

“f(x) .

ot A 2 D
~f (x) 5

(24" -29In2

fx)= i

L f4)_ 225616
f(2) 216-4

214L4) — 048
f(2)



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:
-1y = x)°
Cos (2) loge(S) |y|<2
Differentiating on both side
1 y _ 5_1

TR

—x 2
r=s5y1-(}]
Square on both side
XZy’Z B ( 4 — y2 )

2 =25\ 77
Diff on both side
2xy'2 + 2y'y”X2 = —25 X 2yy’
Xy + y"X2 +25y=0

Question49
a -1 0
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 0
f(x) = ax a -1 ,a€R

ax ax a

f(x) = a(a2 + ax) + 1(a2x + axz)

=a(x + a)?

f(x)= 2ra(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) = ()% x > 0, then j—y + 20 at x = 1 is equal to
[27-Jun-2022-Shift-2]

Answer: 16

Solution:

Solution:
.y(x) =2(XX)X
Ly =x°

2 x2—1 2
X“ X +x Inx-2x

1
xx2+1(1 +21nx)

2 2 —_
Now, = _ i((xX *1(1 + 21nx)) 1)-%
dx dy

gty
[olle]
I

o,
<

dx
_ —X(XX2+1(1 +2Inx)) % xxz(l +2Inx)(x* + 2x%°Inx + 3)
(1 + 21nx)
—x* (1 +2Inx)(x° + 3 + 2x*Inx)
(x(1 +2Inx))°
= -4

d%x
d yz(atx =1)



d*x

SL————+20 =16
dy“(atx = 1)

Questionb1

If11m(‘/n2—n—1+na+|3) = 0, then 8(a + B) is equal to:

n- oo

[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 a < 0 as when « > 0 then overall limit will be «.]
2 _ _ 2 _ _ _
- 1lim (\/n n-—1 +noc+[3)(\/n n-—1 (n(x+B)) _
n-a \/nz—n—l—(ncx+B)
Ly @2=n—1) = (na+p)*
n-a Yn’—n-1— (na + B)
2 _ _ 242 _n2
o lim & n2 1 —n"a” — 2naf — B~ _
n-a«  Yn’—n-1-(na+p)
= lim n?(1 — o?) — n(1 + 2aB) — (1 + p?)
n-a \/nz—n—l—(n(x+[3)
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.
1-o?=0
=a==*1
But a should be <0
.o = +1 not possible

0

La=-—1
o _0=n(+20B) = (1+B)
nﬂn[\/l_l_%_a_ﬁ

n n n

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

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

=2—(1+2aB)=0
=21+4+20p=0
=2af = -1



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

Question52

Iflim(‘/llz—ll—1+ll(1+B) = 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+[3) =0
n->ua
[ This limit will be zero when o < 0 as when a > 0 then overall limit will be «.]
2 _ _ 2 _ _ _
:>Iim(\/n n 1+n(x+B)(\/n n—-1 (n(x+B))=
n-a \/nz—n—l—(n(x+B)
2 _ _ _ 2
- lim (n - n—1)— (na+B) -0
n- o \/1’1 -n-1 —(n(x+B)
2 _ _ _n2,2 _p2
o lim & n2 1 —n"a” —2naf — B~ _
n-a \/n —n—1—-(na+p)
2 A2 _ 2
- lim n-(1 0(2) n(l + 2aB) — (1 + B°)
n-a \/n —-n—1-(nax+p)
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.
21-a*=0
=2a==*1
But a should be <0
.o = +1 not possible

0

0

L lim 0—n(1+2aB)—(1+PB)

n—)an[\/l_l_%_a_ﬁ
n n n

Divide numerator and denominator by n then we get,

—(1 + 20B) — 1+p)
n

= lim =0

noa 11 B
Ji-5- et

—(1+2aB) =0

=0
VI-0-0-0a-0




:—(1+2a[3)=0

1-«
=>—(1+2a0B)=0
=214+20p=0
=22af = -1
po_Lo__1 _1

200 2(=1) 2
~8(a + B)

a1+ )

_8)(_1

2
=-4

Questionb3

If 1im n+k1+1 [(nk + 1)+ (nk+ 2) +... + (nk + n)], then the integral value

n- o

of kis =33 " iim

n-ow

[25-Jul-2022-Shift-1]

[+ 2K+ 3k ver + 0K equal to

k+1

Answer: 5

Solution:

Solution:

lim ( 221 Tlsr(ke D) =zsim s (X))
n—)oo Nr=1 n now k=1 n

=>f k+x dx =33['x*dx
0

2k +1 33
= = —
2 k+1

Question54

8V2 — (cosx + sinx)’

lim V2 —vV2sin2x

X =

[25-Jul-2022-Shift-2]

is equal to

Options:
A. 14
B.7

C. 14v2
D. 7vV2

Answer: A



Solution:

Solution:

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

4

0

X >

. _ . 6/ o
_ lim —7(cosx + sinx)’(—=sinx + cosx) using L — H Rule

—2V2 cos2x

X- =

_ lim 56(cosx — sinx) ( g)
o 2V2cos2x 0
4

X =

= lim —56(sirix'+ COSx) using L - H Rule
o —4v2sin2x

X =

=7V2-V2 =14

Questionb5

If the function

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

,x€ (=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.0

Answer: A

Solution:



log (1 —x+x2] +log,(1 —.1:—.1:2}

—-T T

X E = e EOYY

Axk= SeCY — COSX 5 ( 2 2) Y
k ¥ =10.

for continuity at x=0

limf(x)=k
x—1

“k= lim
y—0 SECX—COSX

loge{xjr Ha+ 1) ( Y Fomm )

4,2
cosxlog (x +x"+ 1)

= lim —=
x—0 sin'x

log (x* +x7+ 1)

= lim 5
x—0 X
_ .. In(1 ++x) 4y
= lim T 3 : 3
x—0 X
=]
Question56

Let B = iim %3__” for some a € R. Then the value of a + B is :

150 x(e 1)

[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_ ( e -1
x>0 ( e3x—1)
ax| —o
So, a = 3 (to make independent form)
(3x+9—X2+
e3x_ 1 5 T
. 1- 3x 1- 3x
B= )}1_{1}) 3x - 3x
(9.2, (3%)° )
_ (2x TR _ -1
9x? 2
: —3_1_5
La+p=3 5= 5
[]
Questionb7
100
(x + 2cosx)® + 2(x + 2 cosx)? + 3sin(x + 2 cosx) X .
- i 1 .
lim ( (x +2)° + 2(x + 2)? + 3sin(x + 2) sequalto

[28-Jul-2022-Shift-1]

Answer: 1

Solution:

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

100
a3+2a2+351na) X
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 yjp, &FBe +ysinx 2, where a, B, y € R, then which of the following is

%50 xsin®x
NOT correct?
[29-Jul-2022-Shift-1]



Options:
A.oc2+[32+y2=6
B.ap+By+vya+1=0
C.(xBZ+By2+y0(2+3=O

D.o®-B2+y2 =4

Answer: C
Solution:
Solution:
lim ae*+Be " +ysinx _ 2
X5 0 X sin’x 3
= + B = 0 (to make indeterminant form) ...... (i)
Now,
X —X
lim 3& = Be _+VC0SX _ 2 (ging |1 Rule)
x-0 3x 3
=a — B+ y = 0 (to make indeterminant form) ...... (ii)
Now,
. ae*+Be F—ysinx 2 .
igr(l) 6% =3 (Using L-H Rule)
La=-p+y_ 2
6 3
sa-pB+y=4...... (iii)
2y = -2
and (i) + (ii)
20 = =y

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

Questionb9

The value of log 2 %(logcosxcosec x)atx = 71is

[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- 1 - —sinx
(logcosx)2
at x= 2
4
1 —
~log | —= | +1logv2
oy ol T
4 1 \2 logv2
(109 75 )
~log,2f (x) at x = g= 4
Question60

Let x(t) = 2v2 costVsin2t and
y(t) = 2V2 sintVsin2t, t € (O, %)

is equal to:

dy

1 ay

Then +($att= 7
d’y

dx’
[28-Jul-2022-Shift-2]
Options:

—2v2
A. —5

B.

wIN

C.

Wl

D. =22
Answer: D

Solution:

Solution: _
X = 2V2 costVsin2t, y = 2V2 sintvsin2t
. dx _ 2V2cos3t dy _ 2v2 sin3t

Vsin2t ' dt Vsin2t

=
I
ot
I
B
w
o
)
ot
ot
Il

.dt secz_3t - Vsin2t
d x* dx 2V2cos3t

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+(0(2—(x2—1)5=0

o= V2

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

Whenx =y = v2 theny = %

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

Forx=y=v2andy = Zwegety = - =
X=Yy y 5 gety 2
‘ - 3 513 23

3y —yy =3.2-(v2) - [- =L | =16
y—-VyVYy 5 (vV2) ( 2

Question62

If 1im =€~ axists and is equal to b, then the value of a — 2b is ..........

a0 ax(e™—1)

[2021, 25 Feb. Shift-11]

Answer: 5

Solution:

lim &%~ (e™-1)
x>0 ax(e®—1)
Apply L - Hospital rule,
4x

L=lim——_2-%

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

= L( say ) [%form ]

4x
L =hm 4x _12:{3 4x
x-0 a(4e™) + a(4e™) + ax(16e™)
_ _—16 _ =2
4a + 4a a
_ —2_ -1 =
=7 = (use a 4)
Given,L =D
= _2= _1=b



Then, a—2b =4 -2 ‘71) —4+1=5

Question63

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

n- o

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

A.

N+~

B.0
c. L

e
D. 1

Answer: D

Solution:

Solution:
Given, limit form is 17,

s=1+(—+%)+(%+
Clearly,
S<1+ |

1
2
((L+...+ i)
2" 2" 1 2n times
S<1+1+14+1+...+1
S<n+1

. _ n-ow n+1 _ 0
L L=e (2n+1_1)=>L—e

+
AN
+
AN
+

Question64

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

A.

wIN



B.

Nw

1
C. 15
D.0O

Answer: A

Solution:

Solution:
2 .
[* (sinvt)d t
Given, lim *————
x-0 X

“ It is of the form %

By differentiating numerator and denominator,

. 2 .
. Sin \/X - 2% . .
lim = lim 31X 2x

x-0 3x? x-0 3x%?
_ 2y sinx _ 2., 2
= glim === 31 =3

Question65

lim tan { éltan'l( ;) } is equal to

now 1+71+71°

[2021, 24 Feb. Shift-I]

Answer: 1
Solution:
Solution:
. . 2 -1 1
Given, lim tan { > tan ( 72) }
n- o r=1 l1+r+r

= tan( lim % [tan'l(r +1) - tan'lr] )

n-oowr=1

- tan s (a4 - 2]

=tan( %— %) =tan%=1

Hence, the required value is 1.

Question66



{ w/§sin(%+h) —cos(%+h)

The value of 1in2 v3h(v3 cosh — sinh)

h-0

[2021, 26 Feb. Shift-1]
Options:

A.

FINS

B. 2
V3

C.

B~ w

2
D. 3
Answer: A

Solution:

Solution:

1im2{ \/§sin(_%+_h)—cos(%+h)] }

h-0 v3h(v3 cosh — sinh)

jmz{ 2(\/3sm(6+h) écos(%+h))] }
h-0

2 X \/3h( v3 cosh — %smh)

= lim2
h-0

[l

v3h ( cos %cosh — sin %sinh )

{ sl )

=11m2{ sin(%+h—%) }
\/3hcos( %)

h-0
. 2 sinh
Hﬁﬁ{ hcos(h+n/6)}
i_-lim sinh - lim

V3 n-o0 h h—»OCOS(h+H/6)

2 1
- ﬁ'(l)'cos(n/G)
-2 ... 2_14

v3 T v3 3
Question67

The value of i, [+ [2f+ ... +nrl where r is non-zero real number and [r]

n- o n
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.O

Answer: A

Solution:

Solution:

As, we know that,
r<[rl<r+1
2r=<[2rl] <2r+1
3r=<[3rl]<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)
=>r(l1+2+3+4+...+n)=<[r]+[2r]
+[3r] + ... + [nr]
<(r+2r+3r+...+nn)+((1+1+1+...4+1)

n— times
-r- n(n2+1)S[I‘]+[2r]+[3r]+...+[nr]
<1f-(n(r21+1))Jrn
(n(n+1)
e (22
2
< 11+ [2r]1 + [3r] + ... + [nr]
- 2
n
1
n-n|ll+=]-r
Now,limn(n+12)'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 .\
= _2...(||)

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

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

o.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

v limf(x) =1

X—=a

Question68

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 — bcosx+ce ~ _,
X0 xsinx

2 2 4
X X X
matexs 5 ) -p[1- 4 e

2
+c(1—x+%T~)
lim 3 -
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=¢

= 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 lim % is equal to L, then the value of (6L + 1) is

[2021, 18 March Shift-1]

Options:

A.

=

1
B'§

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)

(WT...) (5]

= 1
xl—I)I}) 3X3
=L
s[ (1, 9x° 1 x°
_ [(6+m+ )+(§—§+ )])
= lim 3
x>0 3x
1.1 142
3 3 6
.6L+1=6x%+1=2
Question70
10 _ 2y cin= (v _
The value of j,, & (x = [x]7) S (x

) where [x] denotes the greatest

x=0* X—X

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

Options:
A. .1
B.0O

II
C. 1

o
D'E

Answer: D

Solution:
Solution:
lim os 1(x — [x1?) - sin” }(x — [x]?)
x- 0" X = X3
x->0+h
— iy €05 '(h=0)-sin"'(h — 0)
h-0 h-h?
- lim cos™'h-sin"'h

no (1 —h)(1+h)

- lim ( sin_lh) [ cos™'h 1. I
ho0 h (1 —h)(1+h) 2

= I

RHL = 5

Question71



2
The value of the limit j;, 22000
050 Sin(2msin“0)

[2021, 17 March Shift-II]

is equal t'o

Options:

1
A. 5

1
B. 1
C.0

1
D. 1
Answer: A
Solution:
Solution:
Method (1)
Let L = lim tan(ncoszze) )
-0\ sin(2msin“0)

_ ( tan[n(1 — sin?0)] )
= lim - ==

00 sin(2m1sin“0)
-1 ( tan(m — msin®0) )
= lim —_ =

00 sin(2nsin29)
-1 ( —tan(msin?0) )
=iam | ———
0-0\ sin(2msin“0)
. (nsinze) -1
= hm - o = —
0-0 sin(2msin“0) x (21msin20) 2
(2msin?0)
Method (II)
2
Let L = lim M] (Formg)
90t sin(2mnsin®0) 0

[Using L-Hospital Rule]

L = lim secZ(ncosze)(—Zn cos 0 -sinH)
00 cos(2nsin26) - (41 sin 0 - cos 0)

S GO S DS |

A )

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 ...vuueens
[2021, 17 March Shift-1]



Answer: 481

Solution:

Solution:

. _ 1_22X
fx=sm(cosl( ))
) 1+42%

Let 2%* be %tan?e.

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

£ (x) =2-( 2" )

~f(x) =sin [ cos™* (

1+2%
Flx) =2- [ (1 +2°%(2%log 2) —22:(22X10g2 -2)
(1+2°%)
£(1) =2 ( 5 2log25—22 -8log 2 )

_ 12

= (—ﬁ)logZ

- =b

= aloge2

=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 Xx—2
Applying L-Hospital Rule as % form on putting x = 2
2xf (2) — 4f (x)
1

=2-2-f(2)—4f
=4-4-4-1=1

So, lim

x-2

(2)
2



Question74

X

axe™ — Blog (1 + x) + vx’e”

If lim

)
s xsin“x

[2021, 20 July Shift-2]

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

Answer: 3
Solution:
Solution:
axe* — Blog. (1 + x) + yx?e™*
i € B ge(. * X)tve "o
x>0 xXsin“x
__oxe® - Blog, (1 + x) + yx’e”*
Now, lim )
x=0 Xsin“x
ax(1+x+x°/24+...)—B
X2 X3 2 2
(x—?+§...) -yx(1-x+x"/2..)
= llI'I'l )
x-0 XSin X
x(a+B) +x2(a+B/2+y) +x°
(x X
(S-By).
= 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', givesO0asx - 0
a_B_y—10... i

2 3

From Eq. (i), B=«
From Eq. (ii),

_(« = _ 3«
V_(E“")_ 2

Putting these in Eq. (iii),

= mT(x=10=(x=6

Now, a=B=B=6

Again, y = _Tw=y=—9

Lo +B+y=6+6-9=12-9=3

Question75

The value of in ( X ) is equal to

x>0 8/1 —sinx — ®V1 + 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' °V1 —sinx — °V1 +sinx

( 81 —sinx + %1 + sinx )
81 —sinx + %1 + sinx
( V1 —sinx + “V1 + sinx )
‘Y1 —sinx + V1 + sinx
\/1—sinx+\/1+sinx)
V1 —sinx + V1 + sinx
= lim[ - X - ]
x>0k (1 —sinx) — (1 + sinx)
(81 —sinx + V1 + sinx)
(V1 —sinx + V1 +sinx)(V1 — sinx + V1 + sinx)
= lim[ ZX' ](8\/1 —sinx + %1 + sinx)
x>0 —2SInXx
("Y1 —sinx *V1 + sinx)(vV1 — sinx + V1 + sinx)
= (- 3)@@@) [1im X~ 4

x-0

=4

Question76

x-0 X

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

to ..........
[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

=701 - cosxx/cost)(

x| x*

=cosx =1 - TR
4
=cos2x=1- (22i')+ %—

2 X4

1
= (1—X—+ﬂ ..)(1—2x2+%x4...)§
2

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

lim (1 - cosxvcos2x)
So, et T4

nm[l_(3_><2)](x+22)

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

net=e’sa=3

Question77

2 +bx+¢) _ 4 _ 52
If a,B are the distinct roots of x> + bx + ¢ = 0, then i & (Xl_ sz(x +bx +0)
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:
‘a, B are distinct roots of x> + bx + ¢ = 0
> x*+bx+c=(x-a)(x—PB)=0

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

X_)g( )(x —B) (X_B)2
- lim & —1—2£X—(X)(X—B)
P 2(B h)h (- p)
—a+
i € ~1-2@-a+hh
h-0 h
_ 2
1+2(B - o+hh+ 2B

- lim ¥ —1—2};(B—oc+h)
h-0 h
_ 2.2
— lim 2(B 0(+}21)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)

o (1.-1]

c.(-1.3]

b (-1.-4)
Answer: B

Solution:

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

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

S lim ==+
x-o {x2 =X+ 1 +ax
141 .
= lim X =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
Im N w2 tmtr ) +22n+ Dt 4 q

[2021, 26 Aug. Shift-II]

Options:



44
5
B. 24
1
C. =
7
D. 36
Answer: A
Solution:
Solution:
We have,
9
S=1lim 3 2
x-»2n=1nn+1)x"+22n+1)x+4
-y 2
n=1 4(n®+ 3n + 2)
_1 % n+2)—(n+1)
2071 (m+1)(n+2)
18 11
_Enél[n+1 n+2]
17(1_1 1_1 1 _ 1
‘2[(2 3)+(3 4)+“'+(10 11)]
_2(2 11) 2X(2x11) a4
Questiond80
sinZ(ncos4x) .
lim — 57— 1S equal to
x-0

[2021, 31 Aug. Shift-1]

Options:

A. 1

B. 2

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 + 0032}()2 = 4n°

x-0

Question81

3 °
If @ = 1im fnx—tanx gnd B = im(cosx)°°*™ are the roots of the quation,
I II x-0
X > Z Ccos| X + Z )

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

Options:
A. (1, -3)
B. (-1, 3)
C- (_]-r _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 COS X
I 1 o
> 7 - \/E(cosx sin x)
_ lim —VY2sinx(sinx + cosx)
o I cos3x
J— 1 J—
—V2 X = X V2
1
2V2
and B = lim(cosx)"*
x—-=0
— X0 COSX — 1
tanx
— X0 _ SinX _ o _ 4
secx

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

Question82

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



[2021, 27 Aug. Shift-1]

Answer: 17
Solution:

Solution:
1

1
Given y4 +y 4 = 2x

(y1/4 y—1/4) =4X2
Differentiating w.r.t. x, we get
1 | : ‘l)d
S \yvda_y 4] &Y
4y Y y dx 2
oy 7)d
= \yd-y 41 T =8y...()
11
Now,y4 -y 4
\/ 1 1y
= (y4+y 4) -4
11 -
syd—y 4=2Yx"-1... i
> (V-1 1)dx=4y
[using Eqs. (i) and (ii)] Squaring on both sides,

2 _ dy\? _ .2
- 1) dx) = 16y
Again different|at|ng w.r.t. x

dy a’ y dy _ dy

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

dy _
( 1) +de 16y

— u 4y _ 16y =
or (x* 1)dX2+xdx 16y =0

Comparing with
2
2_ ) dy dy -
(x 1)dX2+(xde+By 0

“a=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"

=1+ Do (4 LY 4 gy) et

dx dx
If x=0,theny=1
dy _
At (0, 1), ax -
d2y_ 4xy d_y 2
—dx2_e (4de+4y)
2
4xy d_y 4dy Q
+e (4de2+ I +4dX
Atx =0,

2
4 _ 16+24 =40
dx

Question84

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

Options:

A (1 —x)% (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 e
cot™! — = sin lvx

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

1 2vx
=costanl( 1—x)
-1 1—x
f (x) = coscos (1+x)
_1-x
fx) = 1+x
(1 +x)? (1 +x)?
2 1-—x)\2
£ (x)(1 = x) =—2(1+X)




+2 i;§)2=0

Question85

% J‘SGCZX f (X)d X
————is equal to

2

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

- & X

=7

[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.

AN

Question86

X 3-x .
im>+3—=12 js equal to

X—-2 =
3 2 _31—X

[NA Jan. 7, 2020 (I)]

Answer: 36

Solution:

Solution:
Let 3% = t



27
t?+2L-12

lim t? _ hmt4 — 12t + 27
t-3 l _t—>3 t-3

t
e (P =3)(t+3)(t=3)
= lim t—3
=(32-3)(3+3) =36

<—f'Nl w

Question87

3 42 1/x°
. x* + : .
lim ( T ) is equal to:

x-0

[Jan. 8, 2020 ()]

Options:

A.

@

B.

CDN|H

C. e?
D.e

Answer: B

Solution:

Solution:

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

x-0

Question88

pLsinotdt j5 equal to:
X

lim
x-=0

[Jan. 8, 2020 (11)]
Options:
A. 0

1
B.—0

—_

c -1



Answer: A

Solution:

Solution:

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

Questiond9

If 2t 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" -; """ £oxt = 820(Using L' Hospital rule)
Xﬁ—)11+2+3+ ...... +n =820

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

=s>n=40,n €N

Question90

ii_r)r(l)(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/*
il_r,r(l) 1—tanx)
liml[wn(Z4x)-1] liml(lttanx_,)
=ex-0X 4 —ex-0X 1 —tanx
lim (_2tanx )l lim(tanx)( 2
—sex-0 1l —tanx X = ex-0 X

)

1 —tanx’ = g2

Question91

If

lim
x-0

2

2 2 2
1 — X _ X X X =2k
{$(1 COS 5 cos4+cos2cos4)} =2,

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%
=lim X — =27"
x->0X X
16 X 16 64 X 64
4  _ 5-8_ 5-k[..:;,,5D0 _
“Texea 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

. |14h+4h|_| 1
Here, LH.L. = lim | 32000 _‘2\_1‘

. 1—-h+h 1
Given that limit exists. Hence L.H.L. = R.H.L.
=|A-1]=]2]
1

_1 1] =
=>}x—2andL—|}\’ 2

1_X+|X‘=L

A—x+ [x]

Question93

1

—_

 (a+2x%)3 - (3x
lim 1
(3a +x)3 — (4x)3

[Sep. 03, 2020 (II)]

Options:

Bk

0. (2] (3)°

Answer: B

Solution:

Solution:

—_

lim [% . case ]

X=a

—_

1
(a+ 2x)3 — (3x)3
1

(3a +x)3 — (4x)3
Apply L'Hospital rule

%(a+2x)_2/3/2 —%.(3x)‘2/3.3
lim 1 1
x-a §(3a+x)‘2/3. —§(4x)‘2/3.4

(3a)7%/%.(2-3) 3-2/3 413

1 1
T 472/3°'3  gl/3°3

(4a)7 23 . (1-4)

|
W[ |w|=

’?(a # 0) is equal to

=%.(%)1/3



Question94

lim tan { éltan_l( : ) } is equal to__

n-w 1+1+1°

24 Feb 2021 Shift 1

Answer: 1

Solution:

Solution:

r}ifltan(éltan_l( m) )
r+l-r ))

= lim tan ( T+rc+ 1)

n-— o r

- 1
> tan~ (
=1

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

n-oowr=1

- toa tim {tan”la + 1) - §) )

=tan( %) =1

Question95

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

o x+a—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=>a=2



\/l—cos(xz—x—Z)

x 2% X —2
2_ -—
V2 sin(%”
= lim
x—2* X — 2

= lim
xo 2+ (x —x—2) 2(x—2)
2

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

1
\/ZX—>2+ X —X— x -2t

3

Xx1x3=
V2

§||H

V2sin (x> —=x—=2).2 x(x2—x—2)

x—2)(x+ 1)

—-2)

Question96

(e(\/1+x2+x4—1)/x_1)

ii_r,% 1+x2+x4 -1
[Sep. 05, 2020 (I1)]
Options:

A. is equal to Ve

B. is equal to
C.isequalto 0

D. does not exist

Answer: B

Solution:

Solution:

( \/1+x2+x4—1
LetL = limX'® X —1
x=0 1+x*+x* -1
V1+x2+xt -1

X -1

= lim&
x>0 Y14+x*+xt-1
X
\/1 +x2+xt =1

Put =twhenx->0=t-0

X

t_
L=lim® 1
t-0

=1

Question97

3 .
lim cot’x — tanx is:

x_,%cos(x+%)

[Jan. 12, 2019 (I)]



Options:
A 4

B. 4vV2
C. 8v2
D.8

Answer: D

Solution:

Solution:

cot3x( 1— tansx )

. 3¢ — .
lim cot’x —tanx _ |jm COS™X

x—)%COS(X+%) x—»% cos(x +1/4)
_ lim (1 — tan’x)

‘o ntan’x cos(x + 1 / 4)

_ lim 1+ tanzx)(l — tanx)(1 + tanx)

i 3, [ COSX —sinx
X = Z tan"x ( T )
— lim (1 + tan’x)(1 + tanx)(cosx — sinx)
<o sinBX(cosx—sinx)
4 cos’x V2
__(2)2) _
= ] =8
(V2)(V2)

Question98

v — {2sin"'x .
lim ——p— 1S equal to:

x-1"

[Jan. 12, 2019 (I1)]
Options:

A.QL_H
B. 2
c. {2
D. Vo

Answer: B

Solution:



el P
hmm = limf(1 — h)
o 1™ V1 —-x h-0

= Vosn Y1 —h)

_ i Y~ V2sin”'(1 — h)
h-0 v1—-(1-=h)

v — {2sin”}(1 — h)

= lim —

h-0 \/h

- 1 X 2 X 1 -

. 2y2sin"Y1-h) V1-(1-h)?
= lim

h-0 1_

2vh
1 1

\/ZSin_l(l —h)Vh(2 - h)

h—>0

\/H

o

=L ]

Question99

Let [x] denote the greatest integer less than or equal to x. Then :
mtan(r[sinzx) + (|x| = sin(x[x]))*
2

x-0 X

[Jan. 11, 2019 (I)]

Options:

A. does not exist
B. equals 1
C.equalso+1
D. equals 0

Answer: A

Solution:

Solution:
.9 2
RHL is. lim tan(msin x)2+ (x —0)
x> 0" X

.2
= lim (RIS L4 ) g4 q

x -0 X
tan(nsinzx) + (—x + sin x)2

And LHL is, lim 5

x-0" X
. tan(nsinzx) + x% + sin’x — 2xsinx
= lim 3
x-0" X
=n+1+1-2=nmn
Since, LHL # RHL
Hence, limit does not exist.

Question100

_xcot(dx) jg equal to

im—
N osm2xcot2(2x)



[Jan. 11, 2019 (ID]
Options:

A. 0

B. 2

C.4

D.1

Answer: D

Solution:

Solution:

. xcotdx T X . tan?2x

x-0sin“x . cot”2x x-0Sin“x . tan4x

=lim( X )2 taan)2 1% ) 4 _
sinx /'’ 2x "\tandx/ "2

x-0

Question101

For each t € R, let [t] be the greatest integer less than or equal to t.
Then,
(1— | x| +sin |1 —x|)sm(g[1 ~x)

lim [1—x|[1—x]
x- 1+

[Jan. 10, 2019 (I)]

Options:

A. equals 1
B. equals 0
C. equals -1

D. does not exist

Answer: B
Solution:
Solution:
(1— [ x | +sin(]1 —x|))sin(g[1 ~x1)

o, [T =T =]

(1= [14+h|+sin(1 -1 —hl))sin(gu ~1-n])
= Jm [T—1-hj[l-1-h]

(1-1-h+ sinh)sin(g(—n)
= lim

h-0 h([O _h])



(—h + sinh) sin ( —E)

RS 2! _
=2 h(—1) =0
Question102
J1+91+y" —v2

lim 4
y—-0 y
[Jan. 9, 2019 (1)]
Options:

: 1
A. exists and equals 5

- 1
B. exists and equals CNATEE

: 1
C. exists and equals 25
D. does not exist
Answer: A
Solution:
Solution:

—
L1t \/11—y - V2
y=200 ¥V -
g V1V v (V1 + 14y 4 12
y=0 vV + V1 +v* +v2)

. 1+V1+y*-2
= lim —_ —
y2 04 (V14 Y1 +y* +v2)
. -
lim (V1 +y 1)(\/_1+y +1)
v 0t (V14 1y +v2) (VT +y% + 1)
4_
lim l1+y _1
voout (V14 {1 +y* +v2) (VT y2 + 1)

Question103

For each x € R, let [x] be greatest integer less than or equal to x. Then
x(x+ | x))sinlx] jg equal to:

X

lim

x-0

[Jan. 09, 2019 (II)]
Options:
A.-sin 1

B.1



C.sin 1
D.0

Answer: A

Solution:

Solution:
x([x]+ | x]) . sin[x]
x|
(0 —h)([0 —hl+ | 0 —h]).sin[0 — h]

lim
x->0"

= lim

x-0 |0 - hl
_ i (=h)(=1 + h)sin(-1)
h-0 h
= lim(1 — h)sin(—1) = —sin1
h-0
Questionl104
Lletf(x) =5-|x—-2]and g(x) = |x+1]|,x €R. If f(x) attains maximum
value at a and g(x) attains minimum value at Bthen i, =& =5%+0) jg
x - —afp -
equal to :
[April 12, 2019(1)]
Options:
A.1/2
B.-3/2
C.—-1/2
D.3/2

Answer: A

Solution:

Solution:
f(x) =5—|x—-2|
Graph of y = f (x)

—‘A
A

2

/0

(2,5)

By the graph f (x) is maximum at x = 2
La=2gx) = | x+ 1
Graph of y = g(x)



|4

]

. 4
-1 0]

By the graph g(x) is minimum atx = —1

. (x=1)(x—2)(x—3)
R Y

_ lim(x— Dx-=3)_1
X2 x—4

N

Question105

lim X + 2sinx iS

qu\/x + 2sinx+1 — \/smx—x+1

[April 12, 2019(1)]

Options:
A. 6
B. 2
C.3
D.1

Answer: B

Solution:

Solution:

Given limit is,

lim X + 2sinx
x—»O\/x + 2sinx+1 — \/sm x—x+1

On rationalising,
(x+251nx)[\/x2+251nx+ 1+ Vsin’x — x + 1]

=5}i—1}}) (x — sin? X) + (X + 2sinx)
[1+2(Smx)][\/x +2smx+1+‘/smx—x+1]
= lim
X0 (X_s1r;x)+(1+2(51)r(1x))
=3%2_5 [F1imR =]
x>0 X

Question106

xt-1 x> —
If l1mx_1 = 111’1'1 2 kz; thell k 1S:

x-1 x> kX

[April 10, 2019 (I)]



Options:

A.

wloo

B.

omlw

C.

N W

4
D.§

Answer: A

Solution:
Solution:
i 4 & — 13
Given, limx* - 1x—1 = lim > 5 )
x=1 x-K \x“ =k
4
. . x =110
Taking L.H.S. ignl =1 (aform)
4x3 . o
Lt I = 4 [Using L Hospital's Rule]
x=-1
3 3
. -k
Slim ST =4
X—»KX2 - k2
. 3x? . .
= lim —=— = 4 [Using L Hospital's Rule]
x->K 2x

Questionl107

2
If in* =2 = 5, then a + b is equal to :

[April 10, 2019 (ID)]
Options:

A. -4

B.5

C.-7

D.1

Answer: C

Solution:

Solution:
2_

lim X ax+b=5
x-1 x—1
“limitis finite..1 —a+b=0

. 2x—a
=lim

x-1 1
=22—a=5=a=-3andb=-4

=5 (%form) (By L Hospital's rule)



Thena+b=-3-4=-7

Question108

I _ sin’x
M 2 — V1 + cosx

x-0

[April 8, 2019 (D]

equals:

Options:
A 4v2

B. V2
C.2v2

D. 4
Answer: A

Solution:

Solution:
.2
lim —— SN
x-0V2 — V1 + cosx
.2
o sin“x 0
= lim———————x [6]

x-0 /7~ 2X
V2 — \/Zcos 5

- I sin’x T sin’x
= lim——————— = lim—=
X"0\/2[1—003%] X"OZ\/ZSinZE
sinx |2
—=1] .16
= lim | X | =16 _4»2
x-0 Sil’l§ 2 2\/2
2\/5( 4 )
X
4
Question109

If a and B are the roots of the equation 375x> — 25x — 2 = 0,then
lim él o' + iim él B' is equal to :

n-—- o n-—- o

[April 12, 2019 ()]

Options:
A 2L

B. 29



7

Answer: C

Solution:

Solution:
Given equation is, 375x* —25x —2 = 0
Sum and product of the roots are,

25 2

(X+B ﬁad B_ﬁ

lim Z (" + B

n-oowor=1

=(a+ol+ad+.... Lo (B+PBE+B...... + )

_ _ _p —_Oa+B—2aB

=al —a+pl-pB T—(a+P) + B
25 ., 4

_ 375°375 _ 29  _ 29 _1
~ 25 2 375-25-2 348 12
375 375

Questionl110

Let f : R » R be a differentiable function satistyingf'(3) + f'(2) = 0. Then

. ( 1+f(3+x) —f(3)
Im \ T4 F2 - -£(2)

[April 08, 2019 (1I1)]

1
) * is equal to :

Options:
Al

B.e !
C.e

D. e

Answer: A

Solution:

Solution:

§[1°° form ]

1+f(3+%) —f£(3)
ilf%(nf 2—x)—1(2)
=>I—e1 where
1+f3+x —f(3) _
‘ilf%( 1+f2-x) —f(2) 1))( )
B fF3+x)—f(3)=f(2—x)+f(2)| (0
= m (2 1712 -0 -1(2) ) (Gform)
By L. Hospital Rule,
B £(3+%) +f(2— 1
= lim 1 2) 1 (=t )
=f(3)+f(2) =0
sl =el=e"=1




Questionl1l

lirrlXtan2x — 2xte;nx equals.
x->0 (]. —COSZX)

[Online April 15, 2018]
Options:
Al

B. -1

1
C.z

1
D'E

Answer: D

Solution:

Solution:
Let L = lim (xtan2x — 2xtanx) _ HimK
' x-0 (1—cos2x)2 x-0
2tanx
oK = - 1— (tanx)?
(1 — (1 — 2sin’x))?
_ 2xtanx — [2xtanx — 2xtan3x]
4sin*x x (1 - tan2x)
_ 2xtan’x _ 2xtan’x
4sin*x x (1 — tan’x)

(say)

— 2xtanx

2 s 2
. COS X —SIn' X
4SID4X X ( e ———

cos’x
.3
sin”x
2x 3
_ COS"X
- 4 cos?x — sin’x
4sin’x X | —=————= )
CcOs“X
=>K = 2X 5
2sinx X (cos“x — sin“x) cosx
. X .
L = lim—— xlim 21 —
x-028INX x5 0cosx(cos’x — sin’x)
1 1

. X .
= lim>—— X lim 5 —— =
x-028INX  y,0cos0(cos?0 — sin®0) 2

Questionl112

For each t € R, let [t] be the greatest integer less than or equal to t.
Then

limX( [%] + [%] Foarnnnn + [%] )

x- 0"

[2018]
Options:

A. is equal to 15.



B. is equal to 120.

C. does not exist (in R).

D.ise

qual to 0.

Answer: B

Solution:

Solutio

n:

Since,xli_)n(}+x([%]+[§]+ ...... +[%])

=Xlin3+xl+2+3: """ +15)—({%}+{%}+ ....... +{
v0 = {i} <1ﬁ05x{£} <x
im x(LE2#BH ¥ 15) _15X16 5
<o 0t X 2
Questionl113
1
nm%equals.
9 _(27+%)3

[Online April 16, 2018]

Options:

1
A. -3

B.

|+

C. -

o=

D.

Wl

Answer: C

Solution:

Solutio

Let L =

Here 'L' is in the indeterminate form i.e., =

n:

lim
x-0

1
3-3

(27 +x)3

2

9-(27 +x)3

(=] fe)

. using the L 'Hospital rule we get:

L = lim
x-0

L

2

27 +x) 3

. =2
3 3
3 X (27)

—%(27 +x)

-1
3



Questionl14

Let f (x) be a polynomial of degree 4 having extreme values at x = 1 and
x = 2. Ifhm(%+ 1) = 3 then f(—1) is equal to

[Online April 15, 2018]

Options:

A.

N|+—

B.

N

C.

N

9
D. 5
Answer: D

Solution:

Solution:

~'f(x) has extremum valuesatx=1andx =2
“f(1)=0andf(2) =0

As, f (x) is a polynomial of degree 4.

Suppose f (x) = Ax* + Bx> + Cx*> + Dx + E

im (K8 41) =5

x->0' X

4 3 2
—lim (AX B’ +Cx’ + Dx + E +1) _3
x-0 X

~lim (Ax*+Bx+C+ 2+ 5 +1) =3
x-0 X X

As limit has finite value, soD =0and E =0
Now A(0)* +B(0)+C+0+0+1=3
=2c+1=3=c=2

f'(x) = 4Ax> 4+ 3Bx* +2Cx + D

f'(1) =0=4A(1)+ 3B(1) +2C(1)+ D=0
=24A+3B=—-4 ... (i)

f'(2) = 0=4A(8) + 3B(4) +2C(2)+ D =0
=28A+3B=-2........ (i)

From equations (i) and (ii), we get

A=landB=—2

2
X4
So, f(x) =5 — 2x3 + 2x?
4
Therefore ,f(—1) = (_21) —2(=1)° +2(-1)?
-1 =9 =23
_2+2+2 2.Hencef( 1) 5
Question1l15

lim 22X~ COSX aquals:
o (m—2x)

X > =



[2017]

Options:
1

A. I

1
B.ﬂ

1
C. 76

1
D. 3
Answer: C

Solution:

Solution:
lim cotx(1 —sinx) _ 1ijm cotx(1 — sinx)

2 -s(x-3) -2 a[f-x)
Putg—x=t=>asx—>%=>t—>0

cot(%—t) (1—sin(%—t))

= lim 3

t-0 8t
_ .. tant(l —cost) _ ,...tant 1 —cost
= im 8t3 = ImT8r t?
-1, 1_1

8 72 16
Questionl16
) V3x —3 s .
lim == 18 equal to:

[Online April 8, 2017]
Options:
A. V3
B. L

V3
C.%

1

D. ol

Answer: B

Solution:
Solution: o
LetA = lim—Y3X =3

X—)3\/2X—4 —\/E



Rationalise _
B3x—-9)x 2x—4 +V2)

=A = lim —
xo3{(2X—4) =2y x (V3x+3)
 3(x—-3) VIx—d+v2Z _3_2v3 1
=1 — = = - f =
X =3)  (Wx+3) 256 N

Questionl117

1
Let p = im (1 + tan’vx)* then log p is equal to

[2016]
Options:

1
A.§

B.

TN

C.2
D.1

Answer: A

Solution:

Solution:
Inp = lim ——In(1 + tanvx)

+
x-0

lim 1 In(sec vx)

x- 0"

Applying L hospital's rule : _

_ secvxtanvx _ ,. tanvx _ 1
<0 SECVX . 2VX <0t 2VX 2

Questionl118

) (1-cos2x)?® .
il_{%thanx —xtan2x 1S

[Online April 10, 2016]

Options:

A. 2

Answer: C



Solution:

Solution:
lim frac (1 — COSZX)2 2xtanx — xtan2x
x-0
. (2sin“x)
= lim
3 5 3.3 5.5
x =0 x> 2% ) _ 2°x 2°x )
2(x+3+15+ ..... x2x+—3 +215+ ......
3 5 4
a{x-5+X )
— 1 !
x4 (2 B) o[ 0k
3 5 15 15
2 4 4
X X
i 4(1 §+a— ....... )
= lim
x-0 2 60
2+ X ﬁ) +......
(dividing numerator & denominator by x*)
=-2
(]
Question119

If im ( 1+ }% - % ) 2 = e3, then ‘a’ is equal to:
[O;ioine April 9, 2016]

Options:

A. 2

B.

N

C.

N|+—

D.

wInN

Answer: B

Solution:

Solution:
4 2x o
lim (1+2-2)7(1" form)

X = oo X
_e[hm(1+9 _—1)2x]
X

X = ©

Question120

(1 —cos2x)(3 + cosx)

e ix is equal to

lim
x-=0



[2015]

Options:
A. 2

1
B. 5
C. 4
D.3
Answer: A
Solution:
Solution:
Multiply and divide by x in the given expression, we get
hm(l—cost)(3+cosx) X
x50 %2 1 "tan4x
5 2sin’x 3 + cosx X
_:I_I,I}) <2 1 "tan4x

i 2

= ZIimsmzx. lim3 + cosx . lim

x->0 X x-0 x—»Otan4X
_ 1.. 4x 1_
= 2'44,}1_{%tan4x =24. 1 2

[ ]

Questionl121

& — cosx
lim——— is equal to:
<o Sin‘x

[Online April 10, 2015]
Options:

A. 2

B.3

O
N W

5
D'Z

Answer: C

Solution:

Solution:
2
. 2xe* +sinx
lim=————=—
x>0 2Sinxcosx

. X x* 1 1 _
il_r,r(l)(sinxe +2) =1+

N




Questionl122

Let f (x) be a polynomial of degree four having extreme values atx =1
and x = 2. Ifhn%[l +%] = 3, then f (2) is equal to :

[2015] -

Options:

A.0

B. 4

C.-8

D.-4

Answer: A

Solution:

Solution:
lim 1+f(x)] =3

x-=0 ?
ﬁlimM =2
x=->0 X
So, f (x) contain terms in x?, x> and x*.
Let f(x) = a1x2 + 82)(3 + a3x4
Hence, f (x) = 2x° + a2x3 + a3x4
f'(x) =4x + 3a2x2 + 4a3x3
As given : f (1) =0adnf(2) =0
Hence, 4 + 3a, + 4a, = 0...(i)
and 8 + 12a, + 32a, = 0...(ii)
By 4x(i) — (ii ), we get
16 + 12a, + 16a, —(8 + 12a, + 32a,) = 0
=28—-16a,=0=a,=1/2
and by eqn. (i), 4+ 3a,+4/2=0=a,= -2

Since lim

=f(x) = 2x% = 2% + %X4
f(2)=2><4—2x8+%x16=0
Questionl123

. 2
limw is equal to:
x—=0
[2014]
Options:
A —1
B. o

N|H



D.1

Answer: B

Solution:

Solution:

li sin(ncoszx)
im-———

x-0 X

. .2
- lim sin[m(1 _ sin“x)]
x-0 X

(1 — nsinzx)
2

= lim sin [*'sin(m — ©) = sin 6]

x-0
. . (nsin2x) nsin®x
= lim sin *— X 3
X0 msin®x X
sinx )

= lim1 xn(
x-0

=1

Questionl24

If
I tan(x — ){x + (k= 2)x -2k} _ 5
XI_I,nZ x> —4x + 4

then k is equal to:
[Online April 11, 2014]

Options:
A. 0
B.1
C.2
D.3
Answer: D
Solution:
Solution:
limtan(x— {x + (k—2) x—2k}
x-2 x?—4x +4
=>limtar1(x—2){x +kx2 2x = 2k} _ 5
X =2 (X—2)
-1 tan(x — 2){x(x — 2 )+kx—2)}
i x-2) X (x—-2)
o1 tan(x — 2) k+x)(x=2)) _
il-rg (x —2) ) xil-{nz( (x —2) ) 5
_ tanh
=1 lim (k +x) = 5{ ‘lim 23 1}
ork+2=5




Question125

(1 —cos2x)(3 + cosx)
xtan4x

lim is equal to

x-0

[2013]
Options:

A. —

=

B.

N | =

C.1
D. 2

Answer: D
Solution:
Solution:

Multiply and divide by x in the given expression, we get
(1 — cos2x)(3 + cosx)

. 2X
il_r)r}) " 1 tan4x [ ‘1 — cos2x = 2sin? 5
s 2sin’x 3 + cosx X
_,}I_I,I}) %% 1 "tan4 x
o sin’x o 4x 1
= 2lim . lim (3 + cosx) .lim X =
x-0 X x-0 x—»Otan4X 4
_ 1_
=2.4. 1= 2
Question126
Letf(l)=-2andf'(x) =4.2for1 =

in the interval :
[April 25, 2013]

Options:
A.[15,19)
B. (==, 12)
C.[12,15)
D. [19, )
Answer: D

Solution:

Solution:
Givenf(l) =—-2andf'(x) =4.2forl =x<6
f(x+h)—f(x )

h
=>f(x+h)—-f(x)=f(x).h=(4.2)h

Consider f'(x) =

=< 6. The possible value of f (6) lies



So, f(x+h)=f(x)+ (4.2)h
putx=1andh =5, we get
f(6)=f(1)+54.2)=>f(6) =19
Hence f(6) lies in [19, )

Questionl127

. 2
nmw equals

x-0

[Online May 26, 2012]
Options:

A. -1

B.1

C.-1

D.o

Answer: D

Solution:

Solution:

sin(ncoszx)

Consider, lim 5

x-0 X
. .2
sin(mm — msin“x) [sin(m — 0)

5 = sin 0]

= lim
x-0 X
. .2
. sin(msin“x
= lim ( ) X

x50 TSin’x X

(nsinzx) _
. =

II

Questionl128

=22 sin
[Online May 7, 2012]
Options:

A. equals 1

B. equals 0

C. does not exist

D. equals -1

Answer: B

Solution:

Solution:



Consider lim (ﬂ) sin(%)

x-0

sinx
=lim[ (1 )] thsm

x-0 x-0

mnx
—hm[l—
x-0

]xlimsm(l)
x-0 X
sinx right] x lim sin(%)

x-0

1 — lim
x-0
=0xlimsin(%) =0

x-0

Question129

If f(x) = 3x'% — 7x% + 5x°® - 21x3 +3x% - 7, thenin #‘aﬂ) is
[Online May 19, 2012]
Options:

A =23
B. 23

c. -

55
D. 3
Answer: B

Solution:

Solution:
Let f(x) = 3x}° = 7x® + 5x% —21x3 + 3x® = 7
f'(x) = 30x” — 56x’ + 30x° —63x> + 6x
f(1)=30-56+30—-63+6
=66 — 63 —56 =—53
Consider limw

a-0 o + 3a

= lim £ = cxz)(—l) =0 (By using L'hospital rule)
a-0 30+ 3
_f'(1-0)=1) _ =f'(1) _ 53
3(0)* + 3 3 3
Questionl130
2
Letf : R - [0, ) be such that inf (x) exists and 1im% =0
x-5 x-5 -

Then inf (x) equals :

x-5

[2011 RS]

Options:



A.0
B.1
C.2
D.3

Answer: D

Solution:

Solution:

2
Given that limM =0
x-5 \/|X - 5|

=lim[(f(x))2=9]=0

Xx—-5

= limf(x)]2 =9 = limf(x) =3

X—=5 X-5

Question131

) ( V1 —cos{2(x — 2)} )
lim X —2

xX-2

[2011]
Options:

A. equals V2
B. equals —v2

1
C. equals 3

D. does not exist

Answer: D

Solution:

Solution:
lim\/1 — cos{2(x —
X2 Xx—2

_ lim\/2 sin(x — 2)

X2 X—2

2)} [1 —cos0 = 251112%

L.HL=-limY2S0&x=2) __7
(atx = 2) X2 (X_Z)

R.H.L=limY25&x=2) _ 5
@x=2) x-2 (X—2)
ThusL.H.LR.H .L
(atx = 2) (atx=2)

Hence, lim‘/1 — cos{2(x —
X2 X—2

2)} does not exist.




Question132

Let f : R » R be a positive increasing function within

. F2x)
lim f(X) -

X = ®

[2010]

Options:

A.

wiN

B.

TN

C.3
D.1

Answer: D

Solution:

Solution:

Given that f(x) is a positive increasing function.

S0 < f(x) < f(2x) < f(3x)
Divided by f (x)

f (2x) < f (3x)

f (x) f (x)

. . f(2x) . f(3x)
Simls=lmFo MR
By Sandwich Theorem.

f (2x)

S T

=20<1<

Questionl133

Let a and B be the distinct roots of ax” + bx + ¢ = 0,then i’

is equal to

[2005]

Options:

A. a72(0t - B)?

B. 0

C. “2(a - B)’
1

D. 3(c = B)?

Answer: A

Solution:

= 1 then

X= o

— cos(ax? + bx + ¢)

(x — o)?



Solution:
Given that
ax’ + bx 4+ ¢ = a(x — «)(x — B)

Jim L= €0s a(x — a)(x — B)
X - Q (X— (X)2
2sin? ( dx = —B) )
= lim 22
X« (x — a)
. (x—a)(x—P)
_ 2 sin” ( a 2 ) a’(x — a)’(x - B)°
11 7 % 2 2 7 X 4
x-a(X — ) a“(x — a)“(x —B)
4
2
= al7((}( - B)?

Questionl34

2x
If 1im ( 1+ % + % ) = ez, then the values of a and b, are

X = ©

[2004]
Options:
Aa=1land b =2
B.a=1,b&eR
C.aeR b=2
D.a€eR,beR

Answer: B

Solution:

Solution:

1
We know that lim (1 +x)X =e

X = ©

2x
Given that lim (1+2+5)™ = ¢?
X ® X X
a b
2x | =+ —
:>lim[(1+9+%)( 1 )] X }(2)=e2
X = © X X §+b
2
X x
lim [a+2]
R X' = o2 ;e = o2

=a=1andb R

Question135

[1—tan(§) ][1—sinx] .

XliH% [1+tan(§) ][H—ZX]3

[2003]



Options:

A. o

1
B. 3

C.0

1
D.§

Answer: D

Solution:

Solution:

hmtan(%—%) . (1 —sinx)

(m— 2x)3

X - =
Letx=%+y;y—>0

limtan(—%) . (1 —cosy)

y=0 (—2y)°
—tan ¥ 2sin?Y

= lim 2 3 2 [1 —cosO = ZsinZg

y-0 y

(—8). S .8
tanl
_ a1 2 [siny/271% _ 1 [... sin® _ .. tan® _
_yhf})sz(z)'[ v /2 _32['35% 5~ im=g—=1
2

Questionl136

logx" — :
hmogx[T][X], n € N, ([x] denotes greatest integer less than or equal to x)
x-=0
[2002]
Options:
A. has value -1
B. has value 0
C. has value 1
D. does not exist
Answer: D
Solution:
Solution:
Since, lim [x] = —1 # lim [x] = 0. So lim[x] does not exist, hence the required limit does not exist.

x->0" x- 0" x=0



Question137

5 X
) x“+5x+ 3
Xh_I,I:o( XX+ x+2 )
[2002]
Options:
A. et
B. e?
C. e’
D.1

Answer: A

Solution:

Solution:

2 X
hm(X2+5X+3) =lim(1+ 24X+1 )X
xow\ X+ X+ 2 X - X“+x+2

2 (Ax+ 1)x

= lim [ (1+M) ax + 1 ]X +x+2
X X“+x+2

limz— 1
=ex~ =X "+X+2 '.'lim(1+}xx)X=ex]
X = oo
a+1
lim——=—
TEl4+ =+ 5 1
=e X X2=e4['-';=O]

Question138

V1 —cos2xX s
il_r,r(l) V2x 1S

[2002]
Options:

Al

B.-1

C. zero

D. does not exist

Answer: D

Solution:



Solution:

hm\/l—gOSZX,
x-0 ‘/ZX !
-2 . .
lim 280Xy [SInX] T, sin® g
x-0 \/ZX x-»0 X 0-0 0

The limit of above does not exist as
LHS=-1#RHL=1

Question139

Let f (x) = 4 and f'(x) = 4. Then ;@ -2I%

X —

2

[2002]
Options:
A. 2
B. -2
C.-4
D. 3

Answer: C

Solution:

Giventhatf(2) =4 and f(2) =4
. xf(2)-2f(x) (O
We have, ,}1_{% — , (0)
Applying L-Hospital's rule, we get
= limf (2) — 2f'(x) = f(2) — 2f"(2)

X -2

=4-2x4=-4

t®is given by



