Limits and Derivatives

Questionl

20
Let for a differentiable function 1 : (0, ) = R, f(x) —f(3) > loge( ’—C) +x—y, Vx,y€(0,x). Then ¥ f( i) isequalto
y n=1

Answer: 2890

Solution:

fix)—-fiy)z=lnx—lny+x—vy
f0-14) , lnx=lny

=y

Let x>v

F—x

Let x<vw

y—x

i) =fx)

_ 20x21x41

4]
= 2890

Ty

i B o Lem o
X

tim fa) < L+1
. X

+20

(1)

(2)

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:
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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

FEO =2 +x (-5)+x (D +6

F) =3 —10x+2

£(10) =300—100+2 =202

Question3

Suppose

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

S

Then the value offr(O) 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—0 h

. @*+2 ™M tanh Ytan \G2 - h+1) - 0

k=0 (TH 30+ DR
=Vz
Question4
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2

2

Lety= logg( Lo ) —l1<x=<1.Thenatx= % the value of 225(_;;—;:”) is equal to

1+x

[29-Jan-2024 Shift 2]
Options:
A.

732

746

742

D.
736

Answer: D

Solution:

dy _ »_ —41+3H
dv - 1 -z

I
=t
I

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

Question5

2lx)
1

( J+x')§

Let g(x) be a linear function and f(x) = { e

0.Iff (1) = f (-1), then the value of g(3) is

[31-Jan-2024 Shift 1]
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Options:

4
log ( —)
e 991:3 .

Answer: D

Solution:

Let gx)=ax+h
Now function f{x) in continuous atx=10

+ lim f(x)=f0)

x— 0
1
. 1 5
:xlino( ﬁ} =b
=0=b

~og(x)=ax

MNow, forx=0

ot
+
i
“—”
L
|
—

And f(-)=g(-1)=—a

o NE

Question6
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fa= | W/1+\/l+x4—\/2_andb_l, sin *x
= lim = lim
x—0 o - 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

lim i T et v o ——— \
x—0 41+ Vit +v2) Y1+ +1)

Applying limita = X

3
LI .';z'njx
r—0 V2—V1+cosx
- (1—cos™)(V2 + VI~ cosx)
x— 1 2—{1+cosx)
b= lim (1 +cosx)(V2 + V1 +cosx)

x— 0

Applying limits b=2(v2 + vV2) =42

1 3
Now, ab’ = x (4v2) =32
H2
Question7
If lim 3+asmx+ﬁcosf+10gg(lix) = L then 2a-gis equal to :
x—0 3tan'x 3

[27-Jan-2024 Shift 2]
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Options:
A.
2

B.

D.
1

Answer: C

Solution:
3tasinx+fcosxtlog(l—x)
x—0 3tan’x 3
.1'3 xZ xﬂf 2 .1'3
3—0:[x——+___]+,3[1——+—___]+(—x————...)
= fim 3! 21 41 3
x— 0 3tan2x
{3+ﬁ}+(a—l}x+(—l—§]x2+... s 3
=} 1.'|.'|I|. 2 2 o xz = =
x— 0 3_7;2 tan x 3
_1_8
=2 0+3=0.a—1=0and 23 2=%

=f=—7Fa=1

=2a-f=2+3=5

Question8

lim [ - ! — | [:‘";{']Ecos[:%]dt is equal to

b2 &

[29-Jan-2024 Shift 1]
Options:

A.

31/8

3m2/4
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3m2/8
D.
3m/4

Answer: C

Solution:

Using L'hopital rule

vl
0—cosx=3x

lim
=% 2-3)

2
- 511 [x—g}xi
= im =——

=g afz=g)

=
2

Question9

Let the slope of the line 45x + 5y + 3 = 0 be

Lim

x—3

3 3rx .

( ] 8t dt )
I ) .. | .
Then o T ) js equal

[29-]Jan-2024 Shift 2]

Answer: 12

Solution:

According to the question,

O,
s e T‘ =-9

lim

bz 3?‘21 3

e O (using LH' Rule)

- 2
—2rx—3rx —3
] 2 1

72

3?'2
) —6?'2 —2?}‘1 -3

72
Or,
= —— 0 8
5

s, B oy
0—3
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Questionl0

1o 1
1N

Let f: [-

x[f(t)dt
0

lim —= .

% &1 " then 8a? is equal to :

[30-Jan-2024 Shift 1]
Options:

A.

16

B.

D.
4

Answer: B

Solution:

x 179 dt
]

mng_1=1)

r— x— 0 x

= lim @ (using L. Hospatal)

r— 10

Fd | =

f(0)

[ | b=

Ra® =2
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Questionll

Let a be the sum of all coefficients in the expansion of
( flog(1+1) 4

20

. , ° 2024
(1=2x+ 2553 —ad +2¢ b+l

2024 :
S,F_L_T and 5= 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

jind =0
. b1+t
x— 1 X
Using L' HOPITAL Rule
b= lim Lﬁxi: 1
=0 (l+xh 2x 2

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

D=0)

de |

b | 3
Il

— |
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Questionl1?22

2|sinx : i
-2 sinx|—1

lim S
=10 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
. -2 |sinx|—1 _ sin"x
lim .|: | x5
x— 0 5iH X| x
Let |sinx/ =t
. ezt—Er—l . sim Ex
lim A lim g
r— i xr—0 X
2e™—2
=1 x1=2x1=12
t— 0 2t
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Questionl3

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

lim 779 = | Then, the value of lim [ 7% - 1]
X—w f{‘f} Sran (x)

is equal to

[31-Jan-2024 Shift 2]
Options:

A.

4

Answer: B

Solution:

f :R—(0.)

. fOx) _
e

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

L@ f) _ fOR)
@ @

1< m f89 <y

x—w fX)

[ fGx)
2 [ o 1]

=1-1=0

Questionl4

2 x _—
x“e — blog (1 +x)+cxe :
X e g1 +x)+axe = 1, then 16(a” + b* +¢%) is equal to

If lim
3.
x—0 X Sin X
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[31-Jan-2024 Shift 2]

Answer: 81

Solution:

2 X X 2 X T ik
. ax(1+x+ E—'_ i—'_ ..]—b(x—5+ E_ ........ ]+cx(1—x+x—!—§+ ...... ]
lim -
x—0 2. smx
X
(c—b)x-l-(é—c-i-a)x +(a—é+£)x3+
o e 2 3 2 -
= lim =1
X — o0
c—b=0, ——¢ct+a=0
b, c 3
Mgt * % g
az+b2+c2= E+E+2
16 4 4

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

Questionl>5

Let {x} denote the fractional part of x and f(x) =

cos (1 — {x})sin (1§

fx}— {x}’

hand limit and the right hand limit of f(x) at x =0, then 3_§(L2+R2) isequalto
i

Answer: 18

Solution:

Finding right hand limit

lim f(x) = lim f(0+h)
r—s0" h—0

= lim f(h)

h—0
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cos (1 —h)sin (1 —h)

= lim 3
h— 0 h(1—Hh)
-1 2 s sl
_ .. Ccos (l—h)( sin 1
ey b —)

Letcos (1-h)=0=cosf=1—h

. Ef'
wiligees o B o
260 V1—cos@

v . 1
== ;hﬂl o ee—
“g—0 V 1—cos#
g

1
142

|
k|

rR= "
V2
Mow finding left hand limit

L= lim f(x)

x— 0

= limf(—h)

h— 0

cos (1= {—h¥))sin (1 - {~h})

= lim

h—0 {_h}_{_h}3
_ oS08t 1= Chr 1m0 (Chr 1)
h—0 (~h+1)—(-h+1)°

. cos '(—H+2h)sin 'h
= lim 3
h—0 (1—h){1—-(1—h))

.T_f) sin ' _
(1—(1—h))

B ;ali—n>10 ( 2

-1
.. sin h
= — lim ( < )
2p—o\ - +2h

Questionl6
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A i 3
Let /(x) = { ¥~1 x Iseven, .a€N,f(f(f(a))) =21, then lim { [ _ [ E] } , Where [f] denotes the greatest integer less
a

2 x isodd, et 1
than or equal to ¢, is equal to :

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

121
144

169
D.
225

Answer: B

Solution:

f(_ﬂ: ! -

ff(f(a)) =21

C-1: If a= even

fl@=a—1= odd
f(f(a))=2(a—1)= even
fff@)=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

= lim — lim

x— 127 x—12"

=144—-0=144.
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Questionl?

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

x\/_£+x+\/£
[1-Feb-2024 Shift 2]

Answer: 105

Solution:

W= % oF %(BCDSEX—S)COSEX
Jo DO =D 1 s

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

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

}'I =1-cos'x- (sin x) +coszx(.sin x)

L(E): —ixl—ixl
6 16 2 4 2
_32-9+12_ 35

32 2

=95y'[ g] =105

Questionl8

( 1 1 1 )sin2t

) ) i 2
im VLS P4 25 4+t is equal to
t-0

[24-Jan-2023 Shift 1]
Options:

A.n*+n

B.n

nn+1)
C. ==

D. n?

Answer: B

Solution:

Solution:

lim ( 1COSeczt + 2Cosec2t + + nCOseczt sin %t
t-0

Get More Learning Materials Here : & m
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=t]i_)né1’1( ( %)coseczt-'_ ( %
=n

sin 2t

Questionl19

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

X—-a

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€d¢l,a=1+f
Now, [a]—[2a] =7
—I1-[2f]=7
1

Case-I: f &€ (O, E)
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) =

greatest integer function, is

Get More Learning Materials Here : &
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[29-Jan-2023 Shift 1]
Options:

A. 2

B. 1

C.0

D. -1

Answer: C

Solution:

Solution:
1 — cos(x® — 4px + q2 +8q+ 16)

(x? — 4px + q° + 8q + 16)?

x-2p* (x2—4px+q2+8q+16)2 ) (

h2
Using L'Hospital's
lim [f(x)] =0

x-2p*

. 1((2p+h)2—4p(2p+h)+q2+82+16 2_

(x — 2p)?

Question21

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

f(x) = MO0 g(x) =

1 x=0

sin(x+ 1)

TR ~'. and h(x) = 2[x] - f (x),

X #

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:

Al

B. sin (1)

C. -1

D.0

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

Get More Learning Materials Here :

e €3

x-1

@ www.studentbro.in



= limg(—-1), “f(x) =1, Vx>0
k-0

Question22
C (V3x+1+V3x—1)°+ (V3x+1-V3x—1)°_3
)(II—I;I}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 27

2
Answer: B
Solution:
Solution:
. (V3x+1+v3x—1)°+ (V3x+1—-v3x—1)° 4
lim 5 > 5
X (X+\/X2—1) +(x—\/x—1)

x3{(\/3+%+ \/3—§)6+(\/3+§— \/s—i)s}

lim x° x

_ (2v3)°+0 _

3
+0 07

{ e (1o - 2) -y 1-2))

Question23

}

If f(x) = x> - x2f (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) — f(1) + £(3) = £(2)
D. f(1) +f(2) + £(3) = £(0)
Answer: C

Solution:

Get More Learning Materials Here : & m
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Solution:

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

f (x) =x>—=x*+bx—cC

f:,(x) =3x’-2ax+b

f (x) =6x-—2a

o) = 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=1f(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
V=g ox TYTWw= 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:

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



Solution:
flx+y)=f(x)+f(y)—1
f

£(x) = lim X FL 2 £()

h0 h
fix) = lim E =£0) _ ¢y =2
) h-0 h
f(x)=2=dy=2dx
y=2x+C
x=0,y=1,c=
y=2x+1
| £(=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,

Answer: B

Solution:

Solution:
f(x)=g(x)+6x...(1)
f(1)=4g(1)-3=9...(2)
£(2) =3g(2) =12...(3)
By integrating (1)

2

f'(x)=g’(x)+6%+c
At x=,1
f(l)=g(1)+3+C
=9=4+3+C=C=3

~f(x) = g(x)+3x* + 3
Again by integrating,
3

f(x) = g(x) + 3%+SX+D

At x=2
f(2)=g(2)+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

Get More Learning Materials Here :
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= 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) -g(x)=0

>x°+3x-6=0

h(x) =x>+3x—6

here, h(1) = —ve and h( %) = +ve

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 +V3m’y =0
B. 2y + 3ny = 0
C.V2y =3’y =0
D. yl + 3H2y =0
Answer: B

Solution:

y = sin 3(11 / 3cos g(x))

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

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

3/2

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

g(x) = 3\/ —(—4x° + 5%* + 1)'*(— 12x* + 10x)
g(l) = m(\/z)( 2)=-m

‘(1) — DOL6 \/3 —V3 _ 3’
y(1) = 2% not( ) (-m = it
y(1) = Sin3(r1/30052n/3) = _%

2y (1) + 3m%y(1) = 0

Get More Learning Materials Here :
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Question238

If | (x*' + x" + x7)(2x" + 3¢ + 6)'Tdx = L(11)™/"

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?*! + 3x™ + 6x7) 7 dx

2x?t + 3xM +6x =t
42(x20 +x13 + X6) dx = dt
1 8 11

Question29

hm{(Z%—Z%)(Z%—Z%) ..... .(2

n- o

[6-Apr-2023 shift 2]
Options:

A, L
V2

B. V2
C.1
D. 0

Answer: D

Solution:

Get More Learning Materials Here :
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1,, 1 1 1 1
P=1im(22—2§)(2§—25) ....... .(25—22n+1

Let
1

1
22 -23 - Smallest
1 1
22-22n+1 5 Largest

Sandwich th.

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

0 and 1

11m(2§—2§) =0

n- o

I _1 nm
lim 22—22n+1) =0
n-— o

P=0

Question30

lim ( ( 1;)50(1;3") ) ( (10;’1“2}{(‘_1:()1 ) ) isequalto
[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
m '
x50 9x* cos’4x [ In(1 + 2x) ]5 % 3955
2x
9, 1x64) _
il_r)r})Z( Txl 32) =18
Question31

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

i 1 —cosx’ +bx+a) | 2 _ 1( 1_ l) .
hml( 2(1 — ax)? ) = kx\ B ol then k is equal to

o
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[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)(l-Bx)

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

! 2(1 — ax)? L1 U 2{a(l —ax)(1 - Bx)}*
2

|
—
N[ =
N | =
o)
N
—
Q™
—
N
—
N

Question32

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

noo Il

(S2): 1m 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, : lim Bn+1)
! n- o Il2

=1= True
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S, : lim Lsr'®) = lim + Z ( )

o N n- o

1
= £x15dx= 11—6= True

Question33

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. 64

D. 68

Answer: D

Solution:

Solution:

e™ —cosbx — cxe 7
lim 2 =17
x50 1 —-cos2x

On expansion

(1+aX+ aX) ) (1—(bi ...)—7(1— x+(02X|)
lim =17
x>0 1—cosz2x) x (2x)>

(2x)
2 2 2

_e) (b c_)
x(a 2)+X(2+2+2

lim 1
X0 S(4x%)

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:
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3 +1og,8

A. = 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

\ 1 1
v, (V2V_+an1'Vz )
1

2xy(y-%+lnx )+33f"( ;d—y+lny-1)=0
Put (2, 2)
2.4(1+1n2d—Y) +3-4(1-d—Y+1n2) =0

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

dy _ 2+3In2 2+1n8
dx 3+2In2 3+1In4
Question35

sin X — cosx 12

[8-Apr-2023 shift 1]

Let f(x) = SNX+COSX—V2 o =g p] — { g}.Then f( 72)¢"( ) is equal to

Options:

A =2
B. 2

c. =L
D. 2_

Answer: B

Solution:

Solution:
- _ x_ I
£(x) = —tan . 8)
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£x) = - 2 sec?( - T}

f(X)=—sec2( %— %) -tan( %%H)%
()l 3]

f(% =—%sec2 tan%:%-%x\/_%=%

I
6
(3]0 (32) - 2

Question36

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

_ 3x*+kvx+1 0<x<1
f(X)_ { mx” + k? x=1 }
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_'(17)

is differentiable for all x > 0. Then 8{(8)

k
2m =6+ ——
o 22
k
=34+ —— ... (2
o PN
K2 +3+ -5 =34+v2k
4v2
7
k= —-,0
4v2
- A
m=23+ 35
m= 103
32
103
_ 8x2x8x§
16
12
=103 x 3 = 309
[ ]
Question37

Get More Learning Materials Here : &

f'(%

@ www.studentbro.in



lim ( tanzx( (Zsin2X + 3sinx + 4)

[25-Jun-2022-Shift-2]

Options:

1
A.ﬁ

%l

—_
N|"

Answer: A

Solution:

Solution:

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

X =

_ lim tan’x(sin’x — 3sinx + 2)

X =

lim (1 —sinx)(2 —sinx) .

> sin’x
COS“xX

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

12

I {2sin’x + 3sinx + 4 + Vsin’x + 6sinx + 2
2

Question38

. -1y _ .
lim S(Cos X=X jg aqual to :
1 1- tan(cos™ "x)

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

Options:

A V2

B. —V2
1

C. 75

D. - L
V2

Answer: D

Get More Learning Materials Here :
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Solution:

- -1
sin{cos x)—x

lim =)
1 1—tan(cos x)

X — ——

ﬁ
Let cos 'x =1t

=X =cos{

When x — L, then 1 — cos ™ (

=

. .. sint—cost
S lim —m8m8—

g IT 1 —tan(?)

)_,

SN

Si-

: sinf—cost
T op— sin ¢t
4 cost

(sint—cost)(cos t)
s (cost—sint)

= |lim —cos?

f— =X
4

=— |im cost

t— =2
3

t$||_

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. W
Answer: C

Solution:
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S % ame s . [x—sinx
) 2s1n{x +sinx) - sin
COsS(SINX)—COsX

lim : = lim
x—1 I4 x—0 3;4
R r=sinx
SRS
= i = g
r—0 x
35 A
(x—x—‘——"_—...](x—x-l—— ]
= lim = 5 X .
x—0 2 .1:4
2 4 2
o s A ( X i ](l X ]
= -l 2—- =+ = — el
S 31 5! 31!
_ 1
6
Question40
Let a be an integer such that iim 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:
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.18 —-1[1—-x]
ilin7 [x — 3a]
17 — [—x]

exist&a €1.

= lim exist
x=7 [X] - 3a
o 17 —=[-x] _ 25 7
RAL= lm S = 7-3al2™ 3
L. 17 —-[—-x] _ 24
LHL = Xlin;_ XI—3a — 62 Ba[a = 2]
For limit to exist
LHL=RHL
25 _ 24
7 — 3a 6 — 3a
25 _ 8
= =
7 — 3a 2—a
La=—06
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

f(x) =[1+x]+ “2[X12+[:;}++{[§;_ *atx = 0 is equal to a — %, 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

. oM xI -1 4
=>X11n3_1+[x]+ X+ [x] =Q 3

-h-1_

Stm1-1+ =12l 2
h-0" T 3
,(x_l—2_(x_ 4
-1 3
=302 -100+3=0
o= 3 or l

3
“'a in integer, hence o« = 3

Question4?2

The value of
lim 6 tan { 5 tan_l( 2;) } is equal to :
N r=1 r+3r+3

[28-Jun-2022-Shift-2]
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Options:
Al
B.2
C.3
D.6

Answer: C

Solution:

Solution:

-1
lim6tan{ 5 (%) }
n-w r=1%an ' "+ 3r+ 3

o i (r+2)—(r+1) }
= lim6tan { r=1zntan( 1+ (r+2)C+1)

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

n- r=1"tan"Y(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:

. 2
(Sm(3x _4X+1))(3x2—4x+ -2 +1

x-1 2% —7x* +ax+Db
. 3x°—Ax+1-x*+1 _
=lim =-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
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Question44

. (x? — 1)sin?(mx) s .
The value of lm e o1 IS equal to:

[29-Jun-2022-Shift-2]

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
ﬁﬁ—“l_;
6
_ . .3.6
—1+6><5
_,.3_8
—1+5 5
_ 8,36 _ 288
=S=35%X35 7 125
(]
Question45

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

A. Xy” + 2y' =0
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B.Xzyu—6y+ 32—H=0

C. xzy"— oy+3n =0

D.xy —4y =0

Answer: B

Solution:

Solution:

Letxr =6= 9 (S ( e B—T)
2 4" 4

Sy = tan_l(sec 8 —tan &)

- sinﬁ’)

-1
= tan (
cos @

iy T 8
2

T
4

3

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:
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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

2(f(x) = ,,l
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

@
14. o) 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)
L2 (0 + AL () =20 + 4 (v)
(@ -2 (0 =@ -2¥ )
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Jfx) — () =k

-2 -2

“f(x) = k4" = 2)

+f(2) =3 then k= i
) ” 4X_2I

“f(x) =

ot A 2 D
Lf (%) -
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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( 5) |y|<2
Differentiating on both side
y 5 % 1

—X 2
Z=sy1-(%)
Square on both side
XZy’Z B ( 4 — y2 )

2 =217
Diff on both side
2xy'2 + 2y'y”X2 = —25 X 2yy’
Xy + y"x2 +25y=0

x5
5

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]
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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)2

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

Now, 2f (10) — f (5) + 100 = 0
=2-2a(l0+a)—2a(5+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°
LAy %22 L4 x¥Inx-2x

dx

dx 1 .

dy  x+1(1 4+ 2Inx)

d_2x _d x> +1 -1y dx

Now, dx = H((X (1+21nx)) ) d_y
_ —X(XX2+1(1 +2Inx)) % xxz(l +2Inx)(x* + 2x%°Inx + 3)

X< (1 + 21nx)
—x(1 4+ 2Inx)(x> + 3 + 2x%Inx)
(x“(1 +2mx)?

=-4

d’x
d yz(atx =1)
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S————+20 =16
dy“(atx = 1)

Questionb1

If11m(‘/n2—n—1+na+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+B) =0
n-uo
[ This limit will be zero when a < 0 as when o« > 0 then overall limit will be «.]
2 _ _ 2 _ _ _
- 1im (\/n n-—1 +noc+[5)(\/n n-—1 (n(x+B)) _
n-a \/nz—n—l—(n(x+[3)
Ly D2=n—1) = (na+p)*
noa Yn’—n-1— (na + B)
2 _ _ 242 _n2
—lim & n2 1 —n"a” — 2naf — B~ _
n-a«  Yn’—n-1-(na+p)
= lim n?(1 —o?) —n(1 + 2aB) — (1 + p?)
no o \/nz—n—l—(n(x+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.
21-of=0
=2q==*1
But a should be <0
.o = +1 not possible

0

Soa= -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
e i1 Lo B
n n2 n
—(1+2aB)—-0 -0
ViI-0-0—-a-0
o =(1+2af) _
l1-a

=2—(1+2aB)=0
=21+4+20p=0
=2apf = -1
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Questionb52

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(Vn?-n-1 +n(x+[3) =0

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

S lim (\/nz—n—l +n(x+B)(\/n2—n—1 —(n(x+B)) _
n-a Yn® = n -1 — (noa + B)

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

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

= lim n*(1 —o?) —n(1 + 2aB) — (1 + p?)
n-a \/nz—n—l—(na+[5)

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.

21-0*=0

=2a==*1

But a should be <0

o = +1 not possible

Sa=-1

0

0

 lim 0—n(l+2aB)—(1+PB)

n—)an[\/l_l_%_a_ﬁ
n n n

Divide numerator and denominator by n then we get,

—(1 +2ap) - LFB)
n

= lim =0

noa Vl—l—i—a—ﬁ
n p? n

—(1+2aB)— 0

=0
VI-0-0-0a-0
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:—(1+2a[3)=0
1-a
=>—(1+4+2af) =0
=21+20p=0
=2apf = -1
po_Ll___1 __1
2a 2(-1) 2
~8(a + B)
1
=8(-1+ 7]
=8x — 1

2
=-4

Questionb3

If 1im “+k1+1 [(nk + 1) + (nk + 2) +.

of kis =33 iim - [1¥ +2k+3k

n- o

[25-Jul-2022-Shift-1]

k+1

Answer: 5

Solution:

Solution:

11m(n+1k11 (k+—)—3311m—z ( )
n—)oo nr 1 n- o k 1

=M (k+x)dx =33['x"dx
0 0

2k+1 _ 33
= = —
2 k+1

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

. + n¥] equal to

Question54

8V2 — (cosx + sinx)’

lim V2 —V2sin2x

X =

[25-Jul-2022-Shift-2]

is equal to

Options:
A. 14
B.7

C.14V2

D. 7V2

Answer: A
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Solution:

Solution:
lim 8V2 — (cosx + sinx)’
e V2 —V2sin2x
4

( % form)

_ lim —7(cosx+ Sin§)6(—sinx + COSX)
—2V2cos2x

using L — H Rule

X —

_ lim 56(cosx —sinx) ( 0 )

o 2V2cos2x 0
4

X =

= lim _56(3111}(_"— 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

f(x) =

k

e[ 3)-o

, 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:
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log (1 —x+x2] +log,(1 —.1:—.1:2}

—-T T

X E = e EOYY

Axk= SeCY — COSX 5 ( 2 2) Y
k x=0.

for continuity at x=0

limf(x)=k
x—1

“k= lim
y—0 SECX—COSX

loge{xﬂ' 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 = 1im %3__1)” for some a € R. Then the value of a + B is :

1s0 ox(e

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

14
A. =

3
B'§

C.

N

7
D.§

Answer: C
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Solution:

Solution:
x=0 (xx(e -1)
o -1
= lim >~ 3X ° ( )
x>0 ( e3x 1)
ox 3x
So, a = 3 (to make independent form)
3 (3X+9—X2+
¥ _ 1 R
- ) 1-
B = lim 3x _ 3x
x-0 3x 3x
(9.2, (3%)°
(gesa)
9x? 2
: —3_-1_05
La+p=3 5= 5
[]
Question57
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
XxX+2=Db
asx—>0,a—-»>2andb -2

100
lim( a3+2a2+351na)T
x-0\ b3+ 2b% + 3 sinb
lim. 100 (a® —b% + 2(a® — b?) + 3( sina — sinb)
—ex-0 X b® + 2b? + 3 sinb

- lim a—b _ lim 2(cosx —1) _ 0
x-0 X x-0

= eO

=1

Question538

If jjpy &FBe t+ysinx 2, where a, B, y € R, then which of the following is

x>0 xsin®x
NOT correct?
[29-Jul-2022-Shift-1]
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Options:
A.(x2+Bz+y2=6
B.ap+By+vya+1=0
C.aBz+By2+y0(2+3=0

D.o®-B2+y2 =4

Answer: C
Solution:
Solution:
lim ae*+Be " +ysinx _ 2
X0 X sin’x 3
=>a + B = 0 (to make indeterminant form) ...... (i)
Now,
X =X
lim 3& —Be +VCOSX _ 2 (ging |1 Rule)
x—-0 3x 3
=a — B+ y = 0 (to make indeterminant form) ...... (ii)
Now,
. ae*+Be*—ysinx _ 2
igr(l) 6% =3 (Using L-H Rule)
6 3
sa-p+y=4...... (iii)
2y =-2
and (i) + (ii)
2= -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
log cos x
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. 1
log COSX - SInx- ( —cosecxcotx — 109’ cosecXx - COSX

- —sinx

=>f (x) = -
(log cos x)
at x= 2
4
( n) —log(\/%)+log\/§
f i = = —
4 1 \2 logv2
(109 75 )
~log,2f (x) at x = g =4
Question60

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

dy

1 gy

Then Jr(% att =
d’y

7 is equal to:

dx?

[28-Jul-2022-Shift-2]

Options:

A.

B.

C.

D.

wIiN

Wl

2V2

3

Answer: D

Solution:

Solution: _
X = 2V2 costVsin2t, y = 2V2 sintvsin2t

2vV2cos3t dy _ 2v2 sin3t
vsin2t ' dt Vsin2t
= tan 3t, (att

secz_3t - Vsin2t
2vV2 cos3t

w

Question61
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For the curve C: (x> + y° — 3) + (x> —=y* = 1)° = 0, the value of 3y — y’y,

at the point (a, 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, «)
a2+(x2—3+(a2—(x2—1)5=0

o= V2

On differentiating (x* + y* — 3) + (x* —y* — 1)°> = 0 we get
X+yy +5(x2 -y = 1) x—yy) =0

Whenx =y =v2 theny = %

Again on differentiating eq. (i) we get : , , i
1+ (y) P +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-VYy 5 (vV2) ( V2

Question62

o ax—(e¥®-1)
If lim = xe® — 1)

[2021, 25 Feb. Shift-11]

Answer: 5

Solution:

4x
lim &%~ (fx —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)(? 4x
x-0 a(4e™) + a(4e™) + ax(16e™)
- _—16 _ =2
4a + 4a a
-2 _ -1 _
=7 =5 (use a—4)
Given,L=Db
-2 _ -1 _
> 3 -3 7P
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Then, a—2b =4 -2 ‘71) —4+1=5

Question63

n
1+§+ ...... +%
lim 1 + 2 is equal to

n

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,
1 1 1
1+=+=+...+=
lim( 2 3 n)
L=en-=x n
_ 1.1 1,1, 1.1
S—1+(2+3)+(4+5+6+7)+
Clearly,

1 1 1 1 1 1
s<i+(z+g)+(g+grargler
((L+...+i)

2n 211 2" times
S<1+1+4+1+1+...+41
S<n+1
. _ - n+1 _ 0
s~ L=e" (2n+1_1)=>L—e

(]
Question64

[ (sinvi)d t

“——=— is equal to

lim X

x=-0

[2021, 24 Feb. Shift-1]
Options:

A.

wIN
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™
N w

Answer: A

Solution:
Solution:
2 —
J* (sinvt)d t
Given, lim &————
x-0 X
" It is of the form %
By differentiating numerator and denominator,
i S0 \/x2 2x _ lim SlIlX'22X
x-0 3x x-0 3x
_ 2y sinx _ 2., 2
=3im=~=30=3
L]
Question65

lim tan { éltan_l( ;) } is equal to

now 1+71+1°

[2021, 24 Feb. Shift-I]

Answer: 1

Solution:

Solution:

n
Given, lim tan { > tan_l( ;2) }
n- e r=1 l+r+r

—tan(hm > [tan™ (r+1)—tan r])

n-oowr=1

—tan(hm(tan (n+1)-— —))

n-ow

=tan( 5~ Z) =tanZ=1

Hence, the required value is 1.

Question66
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The value of im2

h-0

[2021, 26 Feb. Shift-1]

{ w/§sin(%+h) —cos(%+h)

v3h(v3 cosh — sinh)

Options:

A.

FINS

B. 2
V3

C.

W

2
D. 3
Answer: A

Solution:

Solution:
g { \/§sin(_%+_h) —cos(%+h)] }
h-0 v3h(v3 cosh — sinh)

iy { i el )

2 xx/3h( Y3 cosh — %smh)

[l

v3h ( Ccos %cosh — sin %Sinh )

{ (g )

=11m2{ sin(%+h—%) }
h~0 \/3hcos( %)

T sinh
B 1}1_1,% V3 { hcos(th+1/6) }

= l_-lim sinh - lim
V3 n-o0 h h—»OCOS(h+H/6)

= 2.1 —2

= lim2
h-0

V3 cos(m / 6)
-2 .,.2_14

v3 V3 3
Question67

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

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

Options:
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r
A 5

B.r
C.2r
D.0O

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

+[3r] + ... + [nr]
<(r+2r+3r+...+nn)+((1+1+1+...4+1)
. nn+1)

n— times

< [r]+[2r] + [3r] + ... + [nr]

<r-(n(r21+1))Jrn
(n(n+1)
e (22
nZ
< 11+ [2r]1 + [3r] + ... + [nr]
- 2
n
1
n-n{l+=|-r
Now, limn(le)'r=lim—( zn)
n- o 2:'n n-w 2n
(1+0)-r_r
: 2 2
andr}grio 3
n(n+DD)
= lim 2
2
n—x n

n2
= lim i)
n-— o« 2 l . g (
2n{(1+n) r+2n+n}
_(1+O)-r+0=£ .
=0 2...(||)

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

n- o n

[r]+[2r]+[3r]+...+[nr] _ T
2

N

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

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

x-0

[2021, 16 March Shift-1]

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



Answer: 4

Solution:

Solution:

We have, lim 28— bcosx+ce ~ _,
X0 xsinx

2 2 4
X X X
caltens o) on(1- 4 %)
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=¢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 lim % is equal to L, then the value of (6L + 1) is

[2021, 18 March Shift-1]

Options:

A.

A=

1
B. 35
C.6
D. 2

Answer: D

Solution:

Solution:
-1 -1
. . m X-— n x
Given, L = lim %
x-0 3x
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2.3 2 a2, 5
(X+13!x+1 -3 _ )
_( _x X_.
= lim 3 5

x-=0

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

- (§+95i!+...) - (—X;+X€5) )

x-0 3x3

.'.6L+1=6><%+1=2

Question70

cos H(x = [x]?) - sin” }(x —
X —x

The value of i, 0) where [x] denotes the greatest

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

Options:
A.
B.0O

II
C. z

II
D. 5
Answer: D

Solution:

Solution:

Ly 1e12Y . cin—Lliv _ [v12
lim S8 (x = [x]9) sgn (x = [x]9)
x- 0" X=X
x->0+h

— iy €05 '(h=0) -sin"'(h — 0)
h-0 h-h?
- lim cos 'h-sin"'h
n=oh(1 =h)(1+h)
lim ( sin_lh) [ cos 'h
(1 =h)(1 +h)

S J=|

h-0 h
=
RHL = 5

Question71
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2
The value of the limit i}, 22Ecosd)
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)

_ 1 ( tan[m(1 — sin%0)] )

= lm R . 2

00 sin(2msin“0)

_ 1 ( tan(m — msin®0) )

= lim | —————
sin(2msin“0)

) ( —tan(msin?0) )
m ——
0-0

0-0

sin(2nsin26)
—tan(nsinze) % (nsinZG)
li (nsinze) -1
= lim - ) = —
00 sin(2msin“0) % (2Hsin26) 2
(2msin®0)
Method (I1)
2
Let L = lim M] (Formg)
60k sin(2msin”0) 0

[Using L-Hospital Rule]

L = lim sec2(ncosze)(—2n cos 0 -sinH)
00 cos(2nsin26) - (41 sin 0O - cos 0)

S GO S DS |

A )

Question72

If f(x) = sin ( cos~ ! ( 1 - ij ) ) and its first derivative with respect to x is

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

value of a — b?| is ...vuuetns
[2021, 17 March Shift-1]
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Answer: 481

Solution:

Solution:

. _ 1_22X
fx=s1n(cosl( ))
) 1+42%

Let 2%* be %tan?e.

1 —tan0 29 ) ]
1 + tan®0
= sin[cos™}(cos20)] = sin26
_ 2tan® _ 2-2%
1 + tan?0 1+ 2%

f(x) =2.(27X)

“f(x) = sin [ cos™? (

142%
, 2%y (X _ 9X(n2x .
Flx) =2 [ (1 +2%)(2*1og 2) 222(2 log?2 - 2)
(1 +2%%)
£(1) =2( 5-210g2—22-810g2)
5
_ 12
= (—ﬁ)logZ
- —-b
=3 loge2
=a=25and b=12
wlat=b*|  =125"-12%| =481
Question73

Letf : R -» R be a function such that f(2) = 4 and f'(2) =

xf (2) — 4f (%)

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,f2)=1
x*f (2) — 4f (%)

Now, lim —

x—2

Applying L-Hospital Rule as 9 form on putting x = 2

0
So, lim 2xf (2) — 4f (x)
x-2 1
=2-2-f(2) —4f (2)
=4-4-4-1=12
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Question74

X

axe™ — Blog (1 + x) + vx’e”

If lim

2
— xsin“x

[2021, 20 July Shift-2]

Answer: 3
Solution:
Solution:
axe® — Blog. (1 + x) + yx?e™*
lim PoglL TN TV 1o
%50 xsin“x
. axe* — Blog,(1 + x) + yx’e ™™
Now, lim )
%50 xsin“x
ox(l1+x+x°/24+...)—B
% 2 2
(x—?+§...) -yx(1-x+x"/2..)
= 111’1’1 )
x-0 XSin X
x(a+B) +x2(a+B/2+y) +x°
(E-B_y)
= lim 2 3 >
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', gives0asx - 0
. g_ﬁ_ _

© 5 3 y=10... (iii)

From Eq. (i), B=«

From Eq. (ii),

_ [« _ _ 3«
V_(E“")_ 2
Putting these in Eq. (iii),
a o, 3a _ 3a— 20+ 9a _
2 3t =0T =
:mT(leo:(xzﬁ

Now, a=B=B=6

Again, y=_T3(x=>y=—9
La+B+y=6+6-9=12-9=3

10

Question75

The value of iin ( X ) is equal to

x>0 8/1 —sinx — 81 + sinx

[2021, 27 July Shift-II]

Options:
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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

( 8y1 —sinx + 8\/1+sinx)
81 —sinx + %1 +sinx
( “V1 —sinx + 4\/1+sinx)
‘Y1 —sinx + V1 + sinx
\/1—sinx+\/1+sinx)
V1 —sinx + V1 + sinx
= lim - X - ]
r»ob (1 —sinx)— (1 + sinx)
(81 —sinx + V1 + sinx)

(

X

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

. X
= hm[ -
x>0k —2sinx

](8\/1 —sinx + 81 + sinx)

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

- (— %)(2)(2)(2) [115% Si}I:X -1

=4

81 —sinx — %1 +sinx)

Question76

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
=lim(1 + 1 — cosxVcos2x) x?

x-0

Get More Learning Materials Here : &
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=e X"0(1—COSX\/COSZX)( X+2
2 4
x° X
=cosx =1 — TR T
4
=cos2x=1- (22i')+ %—
5 1
_ XX x _ 2.4
(1 4 )(1 2x+3x...)2

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

1

so, (1 - %2)(1—2x2)§= (1- X—2)(1—x2)

2 4
_ _X _2 X _ _
_(1 Cox X (1

lim (1 - cosxvcos2x)

S0, ex-0 (x+2)

: 3x%\ 1/ X+ 2
im[io(3)](x22)

i 3_x2 X+ 2
=e)}—12)( 2 )( X2 )=e3
wel=elsa=3
Question77

If a,B are the distinct roots of x* + bx + ¢ =

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:

', B are distinct roots of x> + bx + ¢ = 0
> x*+bx+c=(x-a)(x—PB)=0

Now. lim Q2 Hbx 0 1 932 | by 4 ()
"x-p (x — B)?
~ lim eZ(x—(x)(x—B)_ 1-2(x—a
x- B (x — B)?
i 0T 1 —2(B—a+h)h
h-0 h?
2(B — a + h)h|?

1+2(B—a+hh+

2!

- lim ¥ —1—2}21(B—o(+h)
h-0 h
_ 2.2
— lim 2(B 0(+I21)h +
h-0 h
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= 2(B-a)? = 2(b% - 4c)

Question78

If im ( ‘/X2 -x+1- ax) = b, then the ordered pair (a, b) is

X = ©

[2021, 27 Aug. Shift-2]

Options:

A (1, )

N[ =

Answer: B

Solution:

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

X = o

:lim(\/xz—x+1 —ax)

X = ©

(\/xz—x+1)+ax

=b

(\/xZ—x+1+ax)
x> —x+1-a%?

= lim =b

xoe VX2 — X+ 1 +ax
Limit exists only ifa?=1

S lim —x+1 =+

X o \/x —-x+1+ax

—1+1

= lim X =bh=
e \/1— 1y lz+a
X x

But a= -1
a=1

b=-1(@b=(1-7]

Question79

lim ( 5 X ) is equal to

x-2 V=1 nn+1)x*+2Q2n+1)x +4

[2021, 26 Aug. Shift-II]

Options:
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C.
D. L

Answer: A

Solution:

Solution:
We have,

S = lim Z X

x=»>2n=1 n(n+1)x +22n+1)x+4
s 2

n= 14(n +3n+2)

_ls m+2)-@m+1)

2p=1 (m+1)(n+2)

9

=%n§[ il_n}-Z]
-allz-3)+(5-2) v (55 17)
-2l -] - &
Question80
lim @ is equal to

x-0

[2021, 31 Aug. Shift-1]
Options:

A.

B. 21

C. 4n*

D. 4m

Answer: C

Solution:

Solution:

-1 sinz(ncos4x)
= m ==
x-0 X
- lim sin?[m(1 — Cos4x)]_ m%(1 — cos*x)?
x-0 [m(1 — cos*x)]? x*
2 sin*x(1 + cos?x)?
7]

= limno
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= limn2(1 + coszx)2 = 4m°

x-0

Question81

3
If @ = 1im fanx—tanx apd B = jin(cos x)°°H*

are the roots of the quation,
qucos 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:
lim tan’x — tanx

o= -
I
x> 7 cos(x+ Z)
_ lim tanx(tanx + 1)(tanx —1)
x—»% cos(x+ %)
sinx (sinx— cosx) (sinx+ cosx)
_ lim cosx COSX COSX
X - g ;—E(cosx—sinx)
— lim —v2 sinx(sinx + cosx)
o I cos3x
V2 x L xv2
1
2V2
and B = lim (cosx)°***
x-0
— X0 COSX — 1
tanx
— X0 _ sinx _ Q0 =1
secx

Equation whose roots are x and B, is
x*+3x-4=0

n=1.b=3
Question82
ify'/*4+y 1% = 2x, and (x> - 1) 3—} +ax% + By = O then |a — B| is equal

to
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[2021, 27 Aug. Shift-1]

Answer: 17

Solution:

Solution:

syd—y 4=2{—1.. (i
S (-1
W -1 S =4y

[using Egs. (i) and (ii)] Squaring on both sides,

- 1) %)Z 16y

Again, differentlatlng w.r.t. x

dy d? y dy dy
(x2—1)-2 S ( ) y
On d|V|d|ng by ddy we get
dy _
( 1) +xdX 16y
_ u dy _ -
or(x 1)dx2+xdx 16y =0

Comparing with
2
2_q)dy dy =
(x 1)dx2+(xde+By 0

“a=1,p=-16
la—B|=|1+16] =17

Questiond3

. 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
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Solution:

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

dy _ dy 4xy
=>1+dX (4xdx+4y)e
If x=0,theny=1
dy _

At (0, 1), aix =
d y_ 4xy dy 2

e 4x—+4
o= v)

4xy 4dy dy

+e (4 X2+ ax 4dx
Atx =0,
d2
CY =16+24=140
dx
Question84

Let f(x) = cos ( 2tan” ' sin ( cot™! \/ o ) ) 0 <x < 1. Then,

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

A (1 -x)% (%) - 2(f (x)* =

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

D. (1 +x)*f (x) — 2f (x) ) =
Answer: C

Solution:

Solution:
f(x) = cos ( 2tan'1sin(cot_1 \/ % ) )
-1 1-—-x =1z
\/ < = sin vx

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

1 2vx
=costan1( l—x)
_ -1{ 1—-x
f (x) = coscos 1+x)
_1-x
f = 13%
(1 +x)? (1 +x)?
' 2 1-x)\2
Fx)(1 —x)? = =2 1+X)
1-x
(1 — x)%F (x) + 2[f (x)]? _—2( 1er)
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1—x)2

+2( 1+x

Question85

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

[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

X 2secx-secx-tanx- f(sec2x) -0
lim 4
I 2X

X =

N

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

AN

I
4

2

- & X

Question86

X 3-x .
im>+3—=12 js equal to

X—-2 =
3 2 _Sl—x

[NA Jan. 7, 2020 (I)]

Answer: 36

Solution:

Solution:
Let 3% = t?
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27
t? + 2L - 12

lim t? _ limt4 —12t* + 27
t->3 l _t—>3 t—3

t
L (2 =3)(t+3)(t—3)
= lim t—3
=(32-3)(3+3) =136

<—0'N| w

Question87

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

[Jan. 8, 2020 ()]

Options:

A.

[N

B.

® [

C. e?
D.e

Answer: B

Solution:

Solution:

2 lim
LetR=lim(3X +2)x —ex-0 " 7> +2
x-0 2
1 —4x? —4
lim={ —22
=exa0x2{7x2+2}

Question88

jLsinotdt j5 equal to:
X

im
x—-=0

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

1
B.—0

—_

1
C.—z
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Answer: A

Solution:

Solution:

Using L' Hospital rule,

lirrlXsin(lox) -0
1

x-0

Question39

If it X+ etx’on _ 850 (n € N ) then the value of n is equal to

x—1
x-1

[NA Sep. 02, 2020 (I)]

Answer: 40

Solution:

Solution:

iiﬁx+x2 +X3}:-_..i... +x"—n _ 820(%case)

lim 1 +2x +3x" -li """ +nx" " = 820(Using L' Hospital rule)
X=_’11+2+3+ ...... +n =820

S8t D) 820 +n? +n - 1640 = 0

=s>n=40,n €N

Question90

ii_r)r(l)(tal’l(%+X) )“Xis equal to :
[Sep. 02, 2020 (II)]

Options:

A. e

B.2

C.1

D. e?

Answer: D

Solution:
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Solution:

1/
lim 1+tanx) x
x-0'1l—tanx

liml[tan(EJrX)_l] hml(1+tanx_l)
4 =

=ex->0X ex—-0X 1 —tanx
lim 2tanx )l hm(tanX)( 2 )
=ex-0 1 —tanx ' x = ex~-0 X 1 —tanx =e2
°
Question9l
If

2 2 2 2
lim { %(l—cos%—cos%+cos%cos%) } = 27K,
x-0

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

Answer: 8
Solution:
Solution:
2 2
1- cosx— 1- cosx—
lim( 42)( 44)=2‘k
x-0 X X
2 2
ZSiIIZXZ 281112%
= lim — X — =27K
x->0X X
Tex16 F7x64
4 _ 58 _ o—k[..7;.SINnO _
“Texea 2 ~2 |["im=gm=1
Question92
Let [t] denote the greatest integer <t. If for some
A€ER-{0,1}, in i:—ii'[—;‘]l = L, then L is equal to:
x-0

[Sep. 03, 2020 (I)]
Options:

A1l

B. 2

C.

N|+—

D.0
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Answer: B

Solution:
Solution:
Given lim ﬂ‘
rool A—x+[x]
. |1+h+h|_
Here, LH.L. = lim | 3220 _‘}\_1|
_ o |1=h+h|_J1
RHL = lim [ =258 _|x‘

h-0
Given that limit exists. Hence L.H.L. = R.H.L.
=|A=1]=]}
1

_1 1] =
=}x—2andL—|}\| 2

Question93

1 1

3 - (3x)3 .
lim 2522 =802 (5 2 0) is equal to

T 3a+%)3 - (4%)3

[Sep. 03, 2020 (II)]

Options:

MEE

0. (2)(3)°

o ()

1
p. (3] (3)°
Answer: B

Solution:

Solution:

|—
Wl

(a + 2x)3 — (3x)

lim [% . case ]

X—=a

| =
—

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

%(a+2x)_2/3/2 :1)’ (3x)°2/3.3
y
Xl_rg 1 —2/3 _1,,..-2/3
3(3a+x) . 3(4}() .4
1 -2/3
=§(3a) (2-3) 3723 i3 g g (2)1/3
1 4-2/3°3  gi/3"'3 3|9

5(4,3)‘2’3 (1-4)
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Question94

2
n- l+r+r

24 Feb 2021 Shift 1

Answer: 1

Solution:

Solution:

. ° -1 1 )
mtﬁn(éltﬂ‘“ ( T+rr+ 1))

_ 1 = 1| r+1-r )
—nlgrzotan(rzltan ( 1+r(r+ 1))

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

n-oowr=1

= tan( lim (tan_l(n"' 1) - %) )

n- o

=tan( %) =1

Question95

lim tan { rgltan_l( : ) } is equal to__

Substitution & Rationalisation If a is the positive root of the equation,

p(x) = x> —x—-2 =0, then j, 2= 5% jg equal to:

x+a—4

X=>Q

[Sep. 05, 2020 (I)]

Options:

A.

N

B.

5||°J

C.

S

D.

N =

Answer: B
Solution:
Solution:

xz—x—2=0=>(x—2)(x+1)=0
=2x=2,-1=2a=2
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V1 —cos(x* —x — 2)

Xlinzl+ X—2
)
L v2sin (=32 |
_Xin21+ X — 2
 V2sin(x*-x-2).2 _(x(—x-2)
= lim X —5
x—2* (x —X—2) 2(x—2)
2
(Xz—X—Z)
=l_lim o th—x—Z)x+1)
\/Zx—>2+ X —X— x- 2" 2)
1 3
=—_X1X3=—_
V2 V2
[ ]
Question96

(e(\/1+x2+x4—1)/x_1)

o T+ +x 1
[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'€ X —1
x=0 f1+x*+x' -1
‘/1+x2+x4—1
= lim& X -1
x>0 f14+x*+xt-1
7X
\/1+x2+x4—1
Put - =twhenx->0=>t-0
t_
L = lim& =1
t->0
[ ]
Question97

lim
x_,%cos(x+%)

[Jan. 12, 2019 (I)]

3¢ _ .
cot’x — tanx is:

Get More Learning Materials Here :

czx

@ www.studentbro.in



Options:
A. 4

B. 4V2
C.8v2
D.8

Answer: D

Solution:

Solution:

3 cot3x( 1- tan3x )
lim cot’x —tanx _ |jm COS™X

g E) Lo cos(x+m/4)
X 4:COS(X+ 1 X 7

_ lim (1 — tanx)
‘o Etan3x cos(x+1m/4)

_ lim (1 + tan’x)(1 — tanx)(1 + tanx)
a COSX — sinx)
V2
— lim (1 + tanzx)(l + tanx)(cosx — sinx)
i sin3x(cosx—sinx)
cos’x V2
__@202) _q4

o 3
- = tanx(
77

Question938

Vo — {2sin"'x
im —— 77— 1S equal to:

x->1"

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

A.mi_n
5 2
e {3
D.Vn

Answer: B

Solution:
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—  oTis
im YEZ V2SI ey
o 1™ V1 —-x h-0
-
=lim\/n {2sin™%(1 = h)
no0 V1—(1-h)
Vi — y2sin"!(1 — h)

= lim —
h-0 ‘/h
- L x 2 x L (-1
y 2y 2sin (1 - h) V1-(1-"h)
= 11m
h-0 1
2vh
1 1
\/ZSin_l(l - )Vh(z —h)
h—»O _
\/h

=N}

ordp-

Question99

Let [x] denote the greatest integer less than or equal to x. Then :

tan(msin’x) + (|x| — sin(x[x]))?
m 2

x-0 X

[Jan. 11, 2019 (D]

Options:

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

Answer: A

Solution:

Solution:

RHL is, lim
x- 0" X

tan(msin’x) + (x — 0)?
2

s 2
= lim (BRESINX) g ) g yp

x -0 X

And LHL is, lim
x-0" X

. tan(msin®x) + x° + sin’x — 2xsinx
= lim =

x-0" X
=n+l1+4+1-2=m
Since, LHL # RHL
Hence, limit does not exist.

tan(nsinzx) + (—x + sin x)2
2

Question100

x cot(4x) .
_xcou=x)  j§ equal to
xl_r,r%)sin2xcot2(2x) q
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[Jan. 11, 2019 (IID)]

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

Options:
A.0
B.2
C.4
D.1
Answer: D
Solution:
Solution:
lim x cot4x - lim X . tan?2x
x-0sin’x . cot’2x  x-osin’x . tan4x
o X \? [tan2x)?2 4x 4 _
_il_{ré(sinx) U 2x ) : tan4x)'?_1
Question101
Then,
(1— | x| +sin |1 —x|)sin(%[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(%[1 ~x1)
lim

Jim, T—x|[1 =x]
 (1-|1+h|+sin(1 -1 —h|))sin(g[1 ~1-n])
= Jm, [T—1-hj[l-1-h]
(1-1 —h+sinh)sin(g(—1))
= lim
s h([0 — h])
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(—h + sinh) sin( —%)
= lim =0
h-0 h(_].)

Question102

V1+91+y*-v2
lim 1
y—-0 y

[Jan. 9, 2019 ()]

Options:

A. exists and equals ——
X1 qu 4v?2

B. exists and equals 1

C. exists and equals ——
xi qu 73

D. does not exist

2V2(V2 + 1)

Answer: A
Solution:
Solution:
—
Lzhmvl+\/1:y ~V2
y—=0 y
g V1V v (V1 + 1 4y 4 12
y=0 V1 + 1y +v2)
4_
- lim 1+V1+y* -2

y20u4 (V1 4+ 1 +y* +v2)

(V1+y* -1 V1 +y*+1)

= lim

y—>0y4(\/1+\/1+y4+\/§)(\/1+y4+1)

1+y*—1

= lim

vooyt (V1 + Y1 +y* +v2 ) (V1 +y% + 1)

Question103

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

x([x]+ | x|]) sin[x]
X

lim

x-0

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

B.1
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C.sin 1
D.0

Answer: A

Solution:

Solution:
x([x]+ | x]) . sin[x]
|x|
_ 1. (0=h)(0 —h]l+ | 0 —h]).sin[0 — h]
= B
_ lim(—h)(—l + h)sin(—1)
h-0 h

= lim(1 — h)sin(—1) = —sin1
h-0

lim

x-0"

Question104

Letf(x) =5—-|x—-—2|and g(x) = |x+1|,x €R. If f(x) attains maximum

— 2 — (]
value at a and g(x) attains minimum value at Bthen 1 & X12)(x = J‘:’XSJ“ 6 js
x - —af -

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)
v

A

vl

/0

(2,5)

By the graph f (x) is maximum at x = 2
So=2g(x) = | x4+ 1
Graph of y = g(x)
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|4

]

. 4
-1 0]

By the graph g(x) is minimum atx = —1

(x=1)(x—2)x—3)

Now, lim

oz (x-2)x-4)
o x=1)(x-3) _1
= Im=—"7 2

Question105

. X + 2sinx .
lim—= = — 1S
xqo\/x + 2sinx+1 — \/smx—x+1

[April 12, 2019(11)]

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

Answer: B
Solution:
Solution:

Given limit is,
X + 2sinx

lim
x—»O\/x2+ZSinx+ 1- \/sinzx—x+ 1
On rationalising,

(x+2sinx)[\/x2+251nx+1 + \/sinzx—x+1]

= lim
x>0 (XZ—SiI‘IzX)+(X+2SinX)
[1+2(Smx)][\/x2+251nx+1+‘/sinzx—x+1]
= lim X >
x -0 sin“x sinx
(x-S2%) 4 (142(sinx)
_3x2 _ i SIDL
=232 =2 [vimR 1]

Question106

4 3 3

x =1 -k .

If 1im x—1 — limh, then k is:
x=1 x -k -

[April 10, 2019 (1)]
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Options:

A.

wlo

B.

owlw

C.

N W

4
D.§

Answer: A

Solution:
Solution:
) 4 & — 13
Given, limx* - 1x—1 = lim > > )
x=1 x-K \x°—k
4
. . x =110
Taking L.H.S. ilﬂ <=1 (aform)
ax3 . o
Lt I = 4 [Using L Hospital's Rule]
x-1
3 3
. -k
~limE X =g
X—»KX2 - kz
. 3x? . .
= 11m§ = 4 [Using L Hospital's Rule]

x - K

Questionl107

2
If in* =" = 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
“limit is finite .1 —a+b =0

. 2Xx—a
=1lim

x-1 1
=22—a=5=a=-3andb=-4

=5 (%form) (By L Hospital's rule)
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Thena+b=-3-4=-7

Question108

I _ sin’x
M5 — V1 + cosx

x-0

[April 8, 2019 (I)]
Options:

A 4V2

B. V2

C.2v2

D. 4

Answer: A

Solution:

Solution:
.2
hm _ Sin X
x-0V2 — V1 + cosx
.2
s sin“x 0

x>0 /&7 2X
V2 — \/ZCOS 5

equals:

-1 sin’x T sin’x
= lim——————— = lim —
X"O\/E[ 1 —cos%] x-02y25in?%
sinx |2
. (T) 16 "
x-0 Sil’l§ 2 2\/2
2\/5( X4 )
4
Question109

If a and B are the roots of the equation 375x> — 25x — 2 = 0,then

im 3 & + 1m > B is equal to :

n- o n-—- o

[April 12, 2019 ()]

Options:
A, 2L

B. 29
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7

Answer: C

Solution:

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

25 2

G+B_ﬁanda3_—375

lim Z (" + B

n-oowor=1

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

_ _ _p —_a+B—20B

=al —a+pl-PB T—(a+P) + b
25 . 4

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

Question110

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

1+f(3+x)—1(3)

iif})( T+E(2-x) —£(2)

[April 08, 2019 (ID)]

1
) * is equal to :

Options:
Al
B.e™?
C.e

D. e

Answer: A

Solution:

Solution:

. [1+f(3+x) —f(3)
I_ilﬁr}) 1+f2—x)-1(2)
=>I—e1 where

=i (SR8 ) ) (1)

fE+x -3 -2 x) +1(2) (Oform)

§[1°° form ]

i (1]

X0 1+f(2-x)-1(2)
By L. Hospital Rule,
_ f'3+x)+f(2— 1
= lim| T i =)
=f'(3)+f(2)=0
sl =el=e"=1
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Questionl1l

limxtaan — 2xte;nx equals.
x=-0 (]. —COSZX)

[Online April 15, 2018]
Options:
Al

B. —=

1
C.z

1
D'i

Answer: D

Solution:

Solution:

Let, L = lim (X1aR2X= 2X1A0X) _ i ( say )
x>0 (1 —cos2x) x>0

2tanx
oK = - 1-— (tanx)?
(1 — (1 — 2sin’x))*
_ 2xtanx — [2xtanx — 2xtan3x]
4sin*x x (1-— tanZX)

— 2xtanx

_ 2xtan°x _ 2xtan’x
4sin*x x (1 — tan®x) .4 cos’x — sin’x
4sin™x X —
Ccos“x
- sin®x
_ 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 o0cosx(cos®x — sin’x)
1 1

= lim —= X lim ==
x-028INX ', 0c0s0(cos’0 — sin?0) 2

Questionl112

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

1im+x( [%] + [%] o [%] )
[2018]
Options:

A. is equal to 15.
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B. is equal to 120.
C. does not exist (in R).
D. is equal to 0.

Answer: B

Solution:

Solution:
snce, tm{[4] +[2] +....+ [ 2]

=Xli_)ll;)1+x 1+2+3;|(— ..... +15)_({%}+{

v0 = {%} <1=05x{£} <x

ol (13234 #15) _15X16 _ 49
x-0* X 2
Questionl113

1
lim% equals.
Y9 _(27+%)3

[Online April 16, 2018]
Options:

A. —

W+~

B.

[l

C.

=

D.

Wl

Answer: C

Solution:
Solution:
1
3 -
Let L = lim {27 +%)° =3
x=-0 2
9— (27 +x)3
Here 'L' is in the indeterminate form i.e., %
. using the L 'Hospital rule we get:
-2 =2
L1o74%73 1273
L= 3 _ 3 _ 1
= lim = = _=
x-0 __1 —_1 6
—%(27+x)3 %2x273
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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

x-0

[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

'.'lim(%+1) =3

x-0

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

:1im(Ax2+Bx+c+9+52+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
=4A+ 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

_1 - _
A—ZandB— 2

X4
So, f(x) =5 — 2x% + 2x?

4
Therefore ,f(-1) = (_21) —2(=1)® +2(-1)?
-1 =9 =23
_2+2+2 2.Hencef( 1) 5
Question115

lim S2X ~ COSX @quals:
o (m—2x)
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[2017]

Options:

D.

oo

Answer: C

Solution:

Solution:
11m cotx(l —sinx) _ 11m cotx(1 — sinx)

(x——) .. 8(——x)

Puti—x=t=>asx—>%=>t—>0

cot(%—t) (1—sin(g—t))

= lim 3
t-=0 8t
tant(l — cost) _ ;...tant 1 — cost
= lim=2—=- = ~¥° Y = lim-——,
t-0 8t3 t—-0 8t t2
-1, 1_1
872 16
[ ]
Questionl16
V3x —

llmm is equal to:

x-3

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

V3
c.%

1

D. 575

Answer: B

Solution:
Solution: .
LetA = lim V3x —

X—)3\/2X—4 \/2
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Rationalise _

SA = lim (3x—9)x(2x—4i\/2)
x—>3{(2x—4)—2}x(\/§x+3) B
3(x—3) , V2x—4 + V2 3.2v2 _ 1

= lim X — ==X == ==

Questionl117

1

Letp = im (1 + tan?vx)>* then logp is equal to

+
x-0

[2016]
Options:

1
A. 5

B.

=

C.2
D.1

Answer: A

Solution:

Solution:
Inp = lim —=In(1 + tan®vXx)

+
x-0

lim 1 In(sec vx)
x-0"

Applying L hospital's rule :

_ secvxtanvx _ .. tanvx _ 1
o0t SECVX . 2VX L ov 2VX 2
Questionl118

) (1-cos2x)?® .
il_{%thanx —xtan2x 1S

[Online April 10, 2016]

Options:

A. 2

Answer: C
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Solution:

Solution:
lim frac (1 — Cost)2 2xtanx — xtan2x
x-0
. 282
=:i_r)r}) ( 3 2% )(zsm . 23x3 25x° )
2 X+—+ﬁ+ ..... - X 2X+T+215+ ......
3 5 4
X
i 4(X §+§_ ...... )
= lim
s0gt(2_8) o[ 4 64
3 b5 15 15
2 4 4
X X
. 4(1—§+§— ....... )
= lim

x-0 —2+X2(_%) + ...

(dividing numerator & denominator by x*)
=-2

Question119

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

Options:

A. 2

B.

N w

C.

N|+—

D.

wInN

Answer: B

Solution:

Solution:
2
11m(1+§—i) (1% form )

X = oo X
=e[11m(1+§—_—1)2x]
X = oo X X

=elim(2a—§) =e®

X o

g = =3
..2a—3=>a—2

Questionl120

(1 —cos2x)(3 + cosx)
xtan4x

lim
x-=0

is equal to
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[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
%50 %2 1 "tan4x
_ listinzx 3 + cosx X

10 x° 1 "tan4x

s 2

= 211msmzx. lim3 + cosx . lim

x->0 X x-0 x-otandx
_ 1. ax 1 _
= 2'44,11_{%tan4x =2.4. 7 2

Questionl121

XZ

iiﬂ% is equal to:
[Online April 10, 2015]
Options:

A. 2

B.3

C.

N w

5
D'Z

Answer: C

Solution:

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

im (s * 3 )
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Questionl122

Let f (x) be a polynomial of degree four having extreme values atx =1

x=-0

and x = 2. Ifum[1+&§)] = 3, then f(2) is equal to :

[2015]
Options:
A. 0

B.4

C.-8
D.-4
Answer: A

Solution:

Solution:

im[1+58] =3
x-0 X

ﬁlimM =2
x=->0 X
So, f (x) contain terms in x?, x> and x*.
Let f(x) = alx2 + a2x3 + a3x4
since imL&) =2 54 =2
x-0 X
Hence, f (x) = 2x° + a2x3 + a3x4
f'(x) =4x + 3a2x2 + 4«513x3
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

=f(x) = 2x% — 2x° + %x4
f(2)=2x4—2x8+%x16=0
Questionl123
. 2
nm% is equal to:
x-0
[2014]
Options:
A —1
B. o
II
C. >
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D.1

Answer: B

Solution:

Solution:
: 2
. sin(m X
lim S ( czos )
x-0 X

_ 1. sin[m(1 —sinzx)]
= lim 5

x-0 X

)
= lim sinw ['sin(zr — 6) = sin 0]
X

x-0
. . (nsin2x) nsin’x
= lim sin X 3
X0 msin’x X
sinx
= lim1 x 1'[( ) =1
x-=0

Questionl24
If

oo tan(x = ){x +(k=2x-2) _ 5
X2 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:
lirntan(x— {x + (k—2) x—2k}
x-2 x?—4x +4
=>limtan(x— 2){x +kx2 2x — 2k} _ 5
X =2 (X— 2)
. tan(x — 2){x(x — 2) + k(x — 2)}
=i (x—2) X (x—2)
. tan(x — 2) . (k+x)(x—2) _
ﬁilané (x —2) ) xil-lg (x—12) ) 5
. . tanh
1 x lim(k =54 1 =1
= xxl_r)nZ( + X) { hl_l’)I%) h }
ork+2=5
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Question125

(1 —cos2x)(3 + cosx)

i is equal to

lim
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) X

: v _ — ein2X
il_I)I}) " 1 andx [ 1 —cos2x = 2sin 5
s 2sin’x 3 + cosx X
_,}I_I,Té %2 1 "tan4 x
=211mSin2X.lim(3+cosx) lim 4x ><l

x-0 X2 x-0 X—>0t—'an4X 4
_ 1_
=2.4. 1= 2
Questionl126
Letf(l1)=-2and f'(x) =4.2for1 =

in the interval :
[April 25, 2013]

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

Solution:

Solution:

Given f(1) = =2 and f'(

f(x+h
h

f'(x) . h=(4.2)h

x)=4.2forl =x=<6
Consider f'(x) = )~ f(x)

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

Questionl127

sin(r[coszx)

m=— 5 equals

x-0

[Online May 26, 2012]
Options:

A. -1

B.1

C.-1

D.o

Answer: D

Solution:

Solution:

sin(mcos?x)

Consider, lim >

x-0 X

. .2
= 1im S = OSIX) 1oy (17— 0) = sin 6]
x-0 X

. .2
. sin(msin“x

= lim ( — ) X
x-0 Tsin“x X

(nsinzx) _
. =

II

Questionl128

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

A. equals 1

B. equals 0

C. does not exist

D. equals - 1

Answer: B

Solution:

Solution:
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Consider lim (ﬂ) sin()—lc)

x=0

sinx
= lim [(17)(] thsm(l)

x-0 X x-0
SInXx . 1
_,}1_%[1_—] xil_{%sm(g)
1—)}1_1,13)8m right] xii_r)r%)sin(%)
= 0x limsin(=) = 0
x-=0 X
Question129
If f(x) = 3x'? — 7x® + 5x°% - 21x® +3x°* — 7, thenin fl-o-fd) jg

a-0 (x +3(x

[Online May 19, 2012]
Options:

A =323
B. 22

C. -2

D. 2
Answer: B

Solution:

Solution:
Let f(x) = 3x}° = 7x® + 5x% —21x3 + 3x2 = 7
f'(x) = 30x” — 56x’ + 30x° —63x%> + 6x
f(1)=30-56+30—-63+6
=66 — 63 —56 = —53
Consider lim f-a)—f(1) _30‘) —f(1)

a-0 o + 3a
_ lim 1 —(xz)(—l) -0

a-0 30+ 3

_f(1-0)(-1) _ —f()_53

By using L'hospital rule)

3(0)* + 3 3 3
Questionl130
Letf : R - [0, ) be such that inf (x) exists and iim f\/(lx _;lg =0

Then inf (x) equals :

x-5

[2011 RS]

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

Answer: D

Solution:

Solution:

2
Given that lim &) =9 _
X—-5 ‘/lX - 5|

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

Xx—-5

= 1imf(x)]2 =9 = limf(x) =3

X—=5 X—=5

Questionl131

) ( V1 —cos{2(x — 2)} )
lim x =2

[2011]
Options:

A. equals V2
B. equals —v2

1
C. equals Nl

D. does not exist

Answer: D

Solution:
Solution:
lim‘/1 — cos{2(x = 2)} [1 — cos O = 2sin®Y
X2 x—2 2
_ lim\/2 sin(x — 2)

x-2 X — 2

L_H_L=_1imw=_\/§

(atx = 2) X—)Z_ (X_Z)
R.H L= lip¥2sinx=2) _ ~
@x=2) x-2 (X—2)
ThusL. H.LR.H .L
(atx = 2) (atx =2)
Hence, lim‘/1 — cos{2(x — 2)
X -2 x—2

} does not exist.
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Question132

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

f2x)
lim f(X) -

X = ®

[2010]

Options:

A.

wiN

B.

I

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)
Siml=lmTo <M T
By Sandwich Theorem.

C f(2x)
=lm ey =1

=20<1<

Questionl133

£(3x) _
T = 1 then

Let a and B be the distinct roots of ax? + bx + ¢ = 0,then j, 1= 00s@xX +bx+c)

is equal to

[2005]

Options:

A. a72(0t - B)?

B. 0

C. =2 (a - B)’
1

D. 3(c = B)?

Answer: A

Solution:

Get More Learning Materials Here :

2
X (x—a)

@ www.studentbro.in



Solution:
Given that
ax’ +bx + ¢ = a(x — a)(x—B)
lim 1 —cosa(x — ozn)(x - B)
X=Q (X - (X)
2 (x—a)(x—B)
_ (a 2 )
= lim >

X - (X - (X)

2sin

sin? ( ax = a)(x —B)
2

= lim X
x> a(x — a)? a’(x — a)*(x = B)°
4

2
= S(a-B)’.

2 ) , X — )*(x — B)°

Questionl134

2
If 1im ( 1+ }% + % ) - e2, then the values of a and b, are

X =

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

Answer: B

Solution:

Solution:

We know that lim (1 + x)

X = ©

=e

2X
Given that lim ( 1424 2) = @2

X ® X
a. b
2x | =+ —
i [ (1+5+2) (575 ] el
X = X X §+£
X g2
lim [a+ 2]
=ex - w X =eZ=e2a=32

=a=1andb R

Questionl135

[1—tan(§) ][1—sinx] .
i 1S

X:H% [1+tan(§) ][H—ZX]3

[2003]
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Options:

A. o

1
B. 3

C.0

1
D.§

Answer: D

Solution:
Solution:
o X .
lim tan 1- E) . (1 —sinx)
(m— 2x)3

X > =
Letx=%+y;y—>0

tan(—%) . (1 —cosy)

REE
= lim —tan%Z 21112% [1 —cosO = ZsinZg
0 (-8). %8
tan ¥ . .

=yhi%3L2 (%)2 . [51;1752 2 _ 3% [...31%3139 _ gif})tag(a -1

Questionl136

hr%logx[nT]_[X], n € N, ([x] denotes greatest integer less than or equal to x)
[2002]

Options:

A. has value -1

B. has value 0

C. has value 1

D. does not exist
Answer: D

Solution:

Solution:

Since, Xli_)n(}i[x] =—-1= xlin(}+[X] = 0. So iif%[x] does not exist, hence the required limit does not exist.
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Question137

2 X
) X"+ 5x+ 3
Xh_,H:o( X* + X+ 2 )
[2002]
Options:
A. e*
B. e”
C.ée’
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+24X—+1) 4x + 1 ]X +x+2
X - o X“+x+2
2
lim 34X+ X

=ex~=x +x+2 | wlim (1 + 2x) =e;\]

X = ®©

a+l
- X
X = oo l &
—e 1+x+x2=e4['-'%=0]

lim

Question138

g%ﬂ—\/c%u is
[2002]
Options:

Al

B. -1

C. zero

D. does not exist

Answer: D

Solution:
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Solution:

hm\/l—gost_
x-=0 ‘/ZX '
. 2 . .
lim \/25_1n X lim sinx| limsme -1

x-0 \/ZX x-0 X 0-0
The limit of above does not exist as
LHS=-1=RHL=1

Question139

Let f(x) = 4 and f’'(x) = 4. Then 11, *2.=2'¥jg given by

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

Answer: C

Solution:

Giventhatf(2) =4 and f(2) =4
xf (2) — 2f (x) (_

We have, lim
X -2 X—2

Applying L-Hospital's rule, we get
= limf (2) — 2f'(x) = £ (2) — 2f"(2)

X =2

=4-2x4=-4

X —
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