Limits Continuity and Differentiation Marks: 220
ANSWER KEY
Maths
Q1B Q.2C Q3D Q4C Q.5C Q6A Q.7C Q8B
Q9A Q.10 B Q11D Q12A Q.13C Q.14 A Q.15C Q.16 C
Q.17D Q.18B Q.19B Q.20B Q.21.C Q22D Q.23A Q.24 C
Q25D Q.26 C Q.27 C Q.28 C Q.29 B Q.30 C Q.31C Q.32A
Q.33C Q.34 A Q.35A Q.36 D Q.37A Q.38D Q.39A Q40B
Q41D Q42 A Q.43 G Q44'B Q45B Q.46 C Q47 A Q48D
Q.49 C Q.50B Q51 B Q.52 A Q.53 A Q.54B Q.55D Q.56 D
Q.57 C Q.58 C Q.59C Q.60 B Q61D Q.62 B Q.63 C Q.64 A
Q.65B Q.66 B Q.67 B Q.68 B Q.69 C Q.70 C Q.71C Q72 A
Q.73 A Q.74 D Q.75B Q.76 C Q.77 A Q.78 B Q.79D Q.80 A
Q81B Q82B Q.83C Q.84C Q.85A Q.86 C Q.87D Q.88 A
Q.89 C Q90D Q91C Q92 B Q.93 B Q94D Q.95 C Q.96 C
Q97 A Q.98 A Q.99 B Q.100 A Q.101 A Q.102D Q.103D Q.104 A
Q.105B Q.106 C Q.107 B Q.108 B Q.109B Q.110C

Page 1 of 20




SOLUTION

Q.1 The derivative of sec* ( 2;,:21—1 )w. r. t.

ViZatz=1is

Correct option: (B)
Lety = sec™ ( %2171 )and z=+v1—22
Sy=cost(2x2 = 1)
Put x = cos 0, then 8 = cos1x
Sy=cost(2cos?0-1)

= cos! (cos 20) = 26

y=2cos x

dy _ =2 and dz 22 _ __—x
dz Vi-a? dz 2v1—2? Vi-z?
dy & 2
4z T & T g

Q2 ., sinx + log(1l — )
z—0 x2

is equal to

Correct option: (C)
Applying L-Hospital’s rule, we get

. 1

_ 1 —sinx —
. cosT— 974 . (1-2)° 1
lim ———— = lim = — =
z—0 2x z—0 2 2

Alternate Method:
sinz + log (1 — x)
m

z—0 mz
iU3 ZE5
(7’ T 3T T BT )
= lim N
z—0 :1:2
iE? l‘g $4
, (ﬂ—T—T—T—)
lim
z—0 w2
-z 3(1 1y z*
1 2 5"(3!""?) -1
= lim -_ =
z—0 72 2
3 . 2—+vVz -3,
Q The value of lim ———— is

z—7 x2 — 49

Correct option: (D)
Applying L-Hospital’s rule, we get

1
2—+vzxz—-3 0_293—3

lim ———— =1lim

=7 12 —49 7 2z
-1 -1

= lim =

7 Ap/T — 3 4(7)(2)

Maths

(ekm — 1)2 sin x
If f(x) = 3 ,X#0
T

=4, x=0
is continuous at x = 0, then k =
Correct option: (C)

Since, f(x) is continuous at x = 0.
S £(0) = lim f(z)
z—0

kzr o 2.
4= lim (e 1) sin x

z—=0 :133

=4 = lim &% x

z—0 k2m2 ' T
= 4= k?
=k=4%2

Q.5 lim sin !(z + 2)

is equal to
e—-2  x2 4 2x q

Correct option: (C)
Applying L-Hospital’s rule, we get

y sin!(z + 2)

1 _—_— = —_—_—nmm
—-2 242z T——2 2z + 2

B 1 1

442 2

Q.6 ax’ + bx +c .

The value of lim is
e—oo  dr? +ex+ f

Correct option: (A)

. ax® + br +c a+%—|—§
lim = lim ———%-

zooo dr? +ex+f w0 d+§+i2
€T

_a+0+0_a

d+0+0 d

Q.7 If f(x) is continuous at x = 0, where f(x) =
(63”” — 1) -sinx

72

; then f(0) =
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Correct option: (C)
Since f(x) is continuous at x = 0.

~ f(0)= lin(l)f(x)

(63"’ — 1) sinx

3z 1 :
= 3<lim © ) . <lim smm)
z—0 3z z—0 X
" £(0)=3

Q.8 The value of lim {tan (E + m) } is
rz—0 4

Correct option: (B)

1

. ™ T .
lim {tan (—+w)} =lim
z—0 4 xz—0
1 +tan x :
1 —tan x

. 2 tan x B
=lim (14 ————

z—0 1— tan z
: 2 t 1
= ehmz -0 l—t(zlig fc —
— hmz - 0 T tan o
=e 1 — tan z T
= e2

Q.9 If f(x) is continuous in [-2, 2], where f(x)=
z+a, x<0
x, 0 <z <1,then
b—xz, x>1

Correct option: (A)
Since, f(x) is continuousiin [-2, 2].
. it is continuous at x = 0 and x = 1.

= lim (z+a)= lim z
z—0" z—0"

=a=0
Also, lim f(z)= lim f(x)
z—1" z—1"

= lim z = lim (b— )

z—1" z—1"
=1=b-1
=b=2

sin x

Q.10 lim, o =% =
Correct option: (B)

_ 1 _ 1
Letx—;ory— =
sothatx — o0,y - 0

Slimg o (Sigz) = lim, o (y. sin %)

= limy ,q y x limy ,o sin % =0

Q.11 lim, , ”I_% is equal to
Correct option: (D)

ze® — tanczx
T

: _ 13 T tanz
lim, . = lim,_, (e — —)

=01
=1-1=0

d
Q12 ¢ log(x +y) = log xy +3, then % =

Correct option: (A)
Given:
log(x +y) =log x +logy + 3
Differentiating w.r.t. ‘x’, we get

1 d 1 1d
(H_y) _ 1 1dy
T4y dx x ydx

1 1 /(1 1 dy
4y = \y x+y/dx

proT—y <m+y—y>ﬁ

z(z +y) y(x +y) ) dz
By

= — = —=— | —
dx 2 T

Q.13 The points of discontinuity of tan x are
Correct option: (C)
Let f(x) = tan x
The point of discontinuity of f(x) are those points
where tan x is infinite.
i.e., tan x = oo
T
=x=(2n+ 1)§,n€I

n—00 3n2

Correct option: (A)

1+2+3+...4n .. nn+1) 1
lim = lim .
n—00 3n2 n—00 2 3n2

1 1

=— lim(1+ —

n—00 n
1.1
s W5
Alternate Method:
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1+2+3+...4+n

lim =
n—00 3n?2
1 .. 1+24+34+...+n
— lim
3 nooo n2
1 1
3 1+1
19422 4 30 1 }
lim =
T—00 ;1}0“"1 o+ 1
1
6

1 1
Q.15 The function f defined on <— 3 5) by

llog (L) 0
f(z) = {m Ogil_h) iio

is continuous at x = 0, then k is
Correct option: (C)

f is continuous at x = 0.
. f(0) = lim f(x)
z—0

a1 1
. k= i%(;bg(l + 3z) — ;log(l — 2w)>

. (3 log(l+3x) 2 log(l—2x)
= lim +
3z —2x

z—0

=3+2=5
Q.16
d tan- ! [ 1+ cosz
— |tan N\
dx 1~ cosz

Correct option: (C)

d 1 L+ cosx
— | tan B
dx 1'— cosx

_ ysz d
Q17 qfg — o (5 , then d—y atx=1is
x

Correct option: (D)

2

_ y—
=>X:etan 1 >
X

2
=>]ng=tan_1(y ;E)

T

— 2

= tan (log x) = ¥

=y= x? tan (log x) + X2
Differentiating w.r.t.x,y we get
dy , sec? (log z)

— =2z tan(logz) + =

2
dz + 2z

= x'sec? (log x) + 2x tan (log x) + 2x

dy
- =14+2=3
d.’.v =1 +

Q.18 /2 —2cos(z? — 12z + 35)
lim = ...

r—5 (a,‘ — 5)

Correct option: (B)
. 4/2—2cos (22 — 12z + 35)
lim

z—5 r—5

V/2[1 — cos (22 — 12z + 35)]

=lim
r—5 xr — 5
-2 ( 22—-122+35
22w (235
=1lim
T—5 r—>5
9 sin ( z —1§m+35 >
=lim
T—5 r—>5
sin [@-5)2(3:—7)}
im—mem - @7
2
=1x(5-7)
=2
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1
Q.19 The function f(t) = ——— where t=
t24+t—2

is discontinuous at
m J—

Correct option: (B)
1 B 1
2+t-2 (t+2)(t-1)

f(t) =

f(t) is not defined at t = -2 and t = 1.
t=-2
1

rz—1

=

=2

=x=2

1
". The function f(t) is discontinuous at x = 3 and

x=2.
Q.20

If f(x) is continuous at x = 0, where f(x) =
%+ a, z>0
2vVz2+1+4b, <0

and

1
f (§> = 2, then the values of aand b

are respectively

Correct option: (B)
1 1)
(3)=(3)
5 1 R 7T
= = — = —
4+a a 4....(1)

Since, f(x) is continuous at x = 0.

“lim f(z) = lim f(a)

z—0~ z—0*"

= lim (2\/m2+1+b) = lirgl (mz—l—a)
z—07"

z—0~

=22V0+1+b=0+a
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Q.21 Ifx=2cos0-cos20andy=2sin0-

sin 20, then ﬂ =
dx

Correct option: (C)

X =2cos 8 —cos 20 and y = 2 sin 6 — sin 20

dx

— =_ +
20 2 sin 6 + 2 sin 20 and

@=2c059—2c0529

dy % _ €08 B cos 20

dz % sin 26. — sin 0

2'sin 379sm g
s £ - — tan -
2¢cos 3Tgsm g 2

Q.22 Letkbe anon-zero real number.

(e
If f(x) = { sin(£ )log 1+ T 7£ 0
12,z = 0

is a continuous function, then the value of k
is
Correct option: (D)
f(x) is continuous at x = 0.

+ £(0) = lim f(z)

) (e” — 1)2
=12 =lim
20 sin (£) -log (1 + £)

(e-1)?

=12 =lim —
z—0 sin(%) )

i (<)’

~12= z—0
. sin £ . %
lim == - log lim (1+ )
1 e’—1
>12= kmll’%( )
I loglim [ (1+ % )%F
$1£1(1) 2 og lim



e’ -1 i
lim =1
z—0 T
_ k . sinz
=212=——— .. |lm —1
1 x logex a0 T
. 1
lim(l1+z)> =e
| z—0 _
_k
:>12—I
4
=12 =4k
=k=3

Q.23 Iff(x)=logn_gy(1+9x),x#0
=k, x = 0 is continuous at x = 0,
then the value of k is
Correct option: (A)
Since, f(x) is continuous at x = 0.
= £(0) = lim, o f(x)

=k =limg o log gy (1 +9x)
log(1 + 9z)

=k =lim; 9 log(1 — 9z)

ﬁk: limzﬂg w X 9 :i
lim, o 20 —%) g -9
=k=-1
5
.oox® — 243
Q.24 The value of lim ———  is
r—3 :132 -9
Correct option: (C)
5 5 5
.oox® —243 . x°—-3° b 135
lim ———=1lim ———=—3)°"?= —
=3 2 — 9 232232 2 2
oo™ —a™ m
o[ lim = —a™ "
z—a " —a” n
25 lim, ,, ~Hosz—t £
Q' z—1 172.’1%#1‘2 —
Correct option: (D)
Applying L-Hospital’s tule, we get
lim AHoBTT o Jim i TN £ S
po1 1242 T N =2+22 T 2z(z—1)
]_im __1: _l
z—1 2z 2
Q.26 .. sinz?*(1—cos z?)
lim 5 is equal to
z—0 T
Correct option: (C)
. sinz?(1 —cos z2) _  sinz?
lim =lim .
z—0 6 z—0 2
1 — cos 22
v
. 1—cos z?
=lim ———
z—0 x4

=lim
z—0 43‘,‘3
. sinz? 1
=lim =
z—0 23}2 2
Q-27 3z—6 1

The value of lim is

=2 gin (2 — x)

Correct option: (C)

2
Q.28 1ff(x) = (sec2ar:)COt “x#0
=k,x=0

Correct option: (C)
Since, f(x) is continuous at x = 0.

A0 = lim f(a)

2
=k =lim (seczsc)COt *
z—0
1
=k=lim (1 + tan’z)w>
z—0
=k=e

Q29 1fy = f(ax? + b), then
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2

' e3r—6 _ 1 63(90— 2) _ 1 1

v sin (2 — z) T T3 (x —2) sin(2—x)
-3(2—=x)
=1x-3
T _ 1 3
coo | lim c = 14 lim S =1
z—0 i z—0

=-3

is.continuous at x = 0, then k is equal to

is equal to

dx

Correct option: (B)
y=f(ax* +b)
L f'(ax’ +b) i(a:z:2 + b)=2ax f ' (ax? +

dx “dx

b)
Q30 |y tan2x — x _

z—0 3x —sinx

Correct option: (C)

) tan 2z —x % -
lim - = lim T —
=0 3x —sinz 20 3 — sz
Alternate Method:

Applying L-Hospital’s rule, we get

) tan2x — x 2sec?2z — 1
lim —=lim —
z—0 3xr —sinz z—0 3 —coscz



Q.31 Iff(x)=|z|+ |x — 1|, then

Correct option: (C)

Given, f(x) = [x| + [x — 1]

—z—(x—1), ifex<0
Sfy=<zx—(z—1), if0<z<l1

z+ (z—1), ife>1

—2x+1, ifrx<O0
Sf)=< 1 , 1f0<z<1

2 —1 , ifx>1

lim f(z)=lim (—2z+1)=1
z—0

z—0"

lim f(z)=1lim 1=1

2z —0" z —0
f(0)=1
. lim f(z) = lim f(z) = £(0)

.. f(x) is continuous at x = 0.
lim f(z)=1lim 1=1
z—1" z —1

lim f(z) = ligl1 (2z—-1)=1

x—1"

fM=21)-1=1

- Jim f(z) = lim, f(z) = (1)
.. f(x) is continuous at x = 1.

Q.32 If f(x) is continuous at x = a, where
VT —+va+Vr—a

xr2 g2

f(x) = , for x # a,
then f(a) 5
Correct option:.(A)

Since f(x) is continuous at x = a.
. — 1‘
f(a) xliré f(x)

iy YE— Vet VE—a

z—a 1132 _ (12

+1

1 lim! (va)’ - (va)’
vz —a(vz + va)

2 n __
Q.33 The value of lim ik, ARSR it [
z—1 rx—1

is

Correct option: (C)
. 't 22 At —n
lim

z—1 r—1

=\lim
z-1

(2= 1)+ (22 — 1%) + (2 — 13)+... +(z" — 1)

r—1
= lim
rz—1
z—1 z?—12 z2 —13 " — 1"
z—1 z—1 x—1 7 x—-1

=1+2@)2> '+3@°P t+...+n@)" !
=1+2+3+...+n

_n(n+1)

- ——

Alternate method:
Applying L-Hospital’s Rule, we get

lim (1+2x+....... +nx" 1

z—1

=1+2+3+...+t+n= n(n+1)
2

Q.34 3'2n+1 o 4.5n+1

lim =
n—oo 52" 4+ T7.5"

Correct option: (A)
3.2n+1 o 4.5n+1
lim
n—oo 52" + 7.5"
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. 6.2" — 20.5" 576(2/5)" — 20]
= hm —_— =

im
n—oo 52" 4 7.5" n—oo 57[5(2/5)" + 7]

1\ 2
)

2
lim —= lim -
rz—1 1— 23 z—1 1—2"3
(1 + w’%) (1 — m’%)
= lim -
z—1 1—2"3

Alternate method:
Apply L—- Hospital’s Rule.

Q.36 r+ AT <3
If f(z) = 4, x =3 is continuous
3r—5, >3

atx =3, then A=
Correct option: (D)

Since, f(x) is continuous at x = 3.
S f(3) = lim  f(z)
T—3"

=4=3+A
=>A=1
Q.37 I 42 — (cos z F.sinz)’
im =
z— I 1 —sin2z

Correct option: (A)
42 =(cosz + sinz)®

I
x—>17rrr>4 1 - sin 2z
3 5
(cosx + sin m)z} —(2)2
= lim -
o /4 (1+sin2z) —2

. (1+sin2z)% — 2%
1m
z—m/4 (14 sin2zx) — 2

, where y = 1 + sin 2x

mx+1, x<

sint +n, >

INENNIE

T
continuous at = £} (m,n€ Z) then

Correct option: (D)
T
Since f(x) is continuous at x = bR

lim f(z) = lim f(z)

lim (mz + 1) = lim (sinz + n)
T T3

™ .o
—m—i—lzsmE +n

2
) mm
. nN=——
2
i —t
Q39 The value of Jin Mwill be

a—0 sin°a

Correct option: (A)

sin a

& sina=tana .  sina—
lim——m—=lim —— %
a—0 sin®a a—0 sin®a

cosa — 1

a—0 sin%a cosa

—(1 — cosa)

=1i
a0 (1 — cos?a)(cosa)

. 1 -1
=lim |— = —
a—0 | (14 cosa)cosa 2

Q.40 If the function

—2sinz , ~if~z < <
f(z) = { ~Asinz + B ,-if-L <z < %
COSZT , ~if~x > %

is continuous everywhere, then the

values of A and B are respectively

Correct option: (B)
Since f(x) is continuous everywhere.
. f(x) is continuous at x = —% and x = %
lim f(x) = lim+ f(x)

—T

—T
T—— T——5

= lim (—2sinz) = lim (Asinz + B)

-7 —T
T T

= 2(-1)=A(-1)+B
> A+B=2 ..(3)
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Also, lim f(z) = lim f(x)
I at—>%

=lim (Asinz + B) = lim (cosz)
z—Z z—Z

= A(1)+B=0

SA+B=0 ..(ii)

From (i) and (ii), we get

A=-1,B=1

Q.41 z? 9

) -3
If f(x) = 5 z=3

222 + 3z 4+ b, x <3

+a, x>3
is

continuous at x = 3, then
Correct option: (D)
Since, f(x) is continuous at x = 3.

S lim - f(z) = lim f(z) = f(3)
z—3 z—3

lim f(x)=1(3)

r—3"

= lim (2x*+3x+b)=5
T—3"
=2(3)>+3(3)+b=5
=b=-22
Also, lim f(x) = f(3)
z—3"

=3+3+a)=5

=a=-1
Tx :
Q.42 (e — 1). sin x
It f(y) = . , forz # 0’
7 , forz =0
then
Correct option: (A)
. 9. (e —1) in
lim, o f(z)= :1U1LI(1)T x 7T x 22
=logex7x1=7
and f(0) =7
.. f(x) is continuous at x = 0.
Asi
Q43 qifx)= T forx#0
5x
=2k, forx=0
is continuous at x = 0, then the value of

kis
Correct option: (C)

Since f(x) is continuous at x = 0.

= f(0) = liLI(l) f(x)

. 4sinmzx
=2k=1lim —
z—0 5
A7 (.. sin7z
=2k=—/| lim
5 \z—0 7z
k= 2Ty
= = —
5
« 27
= k= —
5

Q.44 The derivative of fan™! (\/ 14 22 — 1)

is
Correct option: (B)

Lety=tan | (\/ 1+22— 1)

Differentiating w.r.t. x, we get
dy _
dx

1 d
(e
1+(m_1)2xdw< et )

1 1
= X sz
1+2+ 22 —2v1+ x2 24/1 + 22
T

(ViFa?)(a2 - 2vi+a? +3)

Q.45 The second order derivative of el—jl is
Correct option: (B)

= &t
Lety =
=>y=1+eiz

d _
.d—Zz: e X
dy _ -x —_1
dzz ¢ et

Q.46 Forx>0,

. 1 sin z
lim {(sin x)° + (—) }is
z—0 T

Correct option: (C)

1 sin x
lim {(sin m)% + <—> }
z—0 T

. 1 sin
=lim (sin z)* + lim (—)
xz—0 z—0 \ T
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1 sin x 1 sin x
=0+ lim (—) = lim (—)
z—0 €T z—0 \ T

1 sin
Let [ = lim (—) ,then

z—0 \ T

log I = log lim <—)
z—0 \ T

=logl= liII(l) (— sin z log z)
T—

log =

= log | = -lim
z—0 cosecx

1 )
= 1log I = lim z = lim =%
z—0 —cosecxcotxr z—0 xcCoOST
. tan x )
=>logl=hn(1) Xsinz=1x0=0
r— XL
=]=e=1
sin Tz " 0
QA7 1 et f(x) = { e 70 1t is
k ; =0

continuous at x = 0, then k =
Correct option: (A)
Since, f(x) is continuous at x = 0.
- £(0) = lim f(x)
z—0

k= lim sinx
xz—0 5%
=>k=11m<smm>.3
z—0 T 5
T
=2k=(1). =
M. £
:k:z
5
Q48 d’

x
d_y2 equals

Correct option: (D)

L& (dy\" d (dy) dz
dy> dz “dx \dx ) dy
N AN
dy? dz dz?

Q.49 Let f(z) = €, g(z) = sin 'z and

, 2
h
h(z) = f(g(x)), then ( h((:f))) is equal
to
Correct option: (C)
h(x) =1(g(x))
= f(sin_lx)

. h(X) — esin’lm

Differentiating.w.r:t, X, we get

h'(x) = R % (sin_1 ac)

— esin_la: X 1
vV1—2zx2
in ! 1
b (z e ¥ — 1
Now, ( ) = ==t _

Q.50 sin(a—i—la)cm—i-sinw Lz <0
Iff(x)=<{ ¢ z=0js
—H;’;;_ﬁ, x>0

continuous at x = 0, then
Correct option: (B)
sin (a + 1)z +sinzx
lim f(z)= lim ( )

z—0" z—0" T

. 1 :
L | SR (a+ 1)z ‘< (a+1)+ sin
z—0" (a + 1).’11

=at+l1+1

=a+2

\/ b2 —
lim f(z)= lim ztbet — Va
z—0" z—0" b\/E

z—0" b\/E
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. vV1i4+bz—1 0 .
=lim —— =—=0,ifb
z—0" b b
#0
Since, f(x) is continuous at x = 0.

lil’gl_ f(z)= lin(f)l+ f(z)=1(0)

=a+2=0=c
=a=-2,c=0
SLa=-2,bz0andc=0

Q.51 If f(x) = eX, g(x) = sin"1x and h(x) =

h'(x) is

Correct option: (B)
h(x) = f(g(x)
= f(sin"1x)

. h(X) — esin’lz

f(g(x)), then

Differentiating w.r.t. x, we get
mle d .
h(x) =& 7. — (sm ! ac)

dx

V1— g2

d
Q.52 ff y = sec(tan™! x), then 2 s
dx
Correct option: (A)
y = sec (tan™! x)

Zil_i = sec(tan™tx).tan (tan‘lx).% (tan'z)

= sec (tan™! x) tan (tan"'x).

1+ 22
x
=4/14+ z22.
14 22
. [ tan 'z = sec '/ 1 + m2]
oz
V1+ a2

Q53 (@t y)sec(z +y) —zsecz
yﬁO y

Correct option: (A)
(x +y)sec(z +y) — zsecx
m

y—0 Yy

. {a:[sec (z +y) — secz]
=lim
y—0

" + sec (m+y)}

lim [3 L COST — eo8 (:c+y)] +1lim sec (z + y)
y—>0 |y cos (z+y) cosz y—0

. x 2sin (m—{— %) sin (%)
=lim |—- +sec x

y=0 |y cos (z + y) cosz

zsin (z+ %) sin, (4)

lim 2 . 27| 4 secx
y—0 !cos (r+y). cosz .

T sin @
= ————— . 1)+secx
Ccos . coszx

= Xx tan x sec x + sec x = sec x(x tan x + 1)

Q54 lim (\/1’2—1—37-1—1— \/a:2—|—1>=

.- 00

Correct option: (B)

le <\/m2+m+ —\/:L'2+1)

_ e e |
= lim

e VErarl + Vil

1
= lim
Y R e
11
141 02

Q.55 Let f be a twice differentiable function such
that f'(z) = —f(2), f () = g(x) and

h(z) = [f(z)]* + [g(z)]*. 1 h(5) = 1, then

!

h(10) is )
Correct option: (D)

h(x) = [f()]° + [g(x)]*

L () = 2001 £/(x) + 2[8(9)] £(%)
=2[-£"C)1 £(0) + 2['(x)] - £ ()
=0
h(x) is a constant function.
h(5)=1=h(10)=1

Page 11 of 20



Q56 et EE L) Lt E ]
y = sec 1 sin = T1)

d
then d—z is

Correct option: (D)

=sec ! z+1 + sin? z 1
Y z — 1 z 11

1
Q.57 LetA = lim (1 + tan2\/5) 2 then
z—0*t
log, A =

Correct option: (C)
1
A= lim (1 + tanZ\/E) 2

z—0t

. L 2
_ 691513(1) 57 tan vz

If lim f(z) =1andlim g(z) = oo,
T—a

T—a

then lim | f(x)]g(w) _ Jmg(z)[f(z)-1]

T—a
. tan\/52
:eili’%%(ﬁ)
1
. A=e2
1
=logeA=§
.58 Atese J optq
Q ff(x)=4{ ™ T’ 7 is
A, =7

continuous at x = m, then the value of A is
Correct option: (C)

Since, f(x) is continuous at x = 7.

o f(m) =lim, —, 5 £(x)

1 +cos z
T—T

Applying L' Hospital’s rule on R.H.S, we get

SA=limg .

—sin x
-1

A=lim, , ;
=2 A=sin7T=0

4z+3

Q59 [8m2+5z+3]w—1_

m |———7
z—oo | 202 — Tz — 5

Correct option: (C)

lim |—— "%
200 | 222 — Tz — b

4+3
g+ 24 516D
m ST i]
L T x?
g\ (5) .
= — :4(7) =2
(2)
d2
Q.60 If y = (tan! x)? then (x? + 1)? d_?; +
x

d
2x(x% + 1) % =

Correct option: (B)

y = (tan™! x)?
. dy 2tan’z
Cdr 1 4 a2

d
- (1 +x%)=2tan"" x
dz

dy d?y 2
SO—Z2%) + (1 + X2 =
dx(x) ( X)dw2 1 + 22
d’y dy
2 2 2 —Z =
=x"+1) 122 +2x(x°+ 1) I 2
Q61 .. sin (122 + 53:)
lim ——==
z—0 T
Correct option: (D)
_ sin (ac2 + 5w)
im ——= =
z—0 T
sin (2% + 5z
o 2 E5) )

z—0 x(m + 5)

=1(0+5)=5
Q.62 Let a(a) and B(a) be the roots of the

equation

(Vita-1)a?+ (Vita-1)o+ (Vita-1) =0

where a > -1 then lim «(a) and lim S(a)
a—0" a—0"

respectively are
Correct option: (B)
LetA=1+a
Whena - 07,A - 17

Given function is written as
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(A% —1>w2+ (A% —1):1:+ (A% —1) —0

AT —1 2, A7 1 N AT —1 0
A-1)° A-1 )"\ a-1 )
Taking lim on both sides, we get

z—0*

1, 1 1
— — — =90
3m —l—2a:—|—6

2% +3x+1=0
—1

x=-1or —

2

ST _ . _—1
ie. lim a(a) = -1 and xli%l+ﬁ(a) 5

vV 3 —2
Q63 gy = Y22 — 2 s1,is
z3 — 1
continuous at x = 1, then f(1) is
Correct option: (C)
Since, f(x) is continuous at x = 1.
vV 3 -2
S f1) = lin} f(z) = lim yrtdo -2
z—

z—1 3 —1

v+ 3 —2 » Ve + 3+ 2

= lim
=1 g3 — 13 Vi + 34 2
I z — 1
11m =
(- 1)(22 + 2+ 1)(\/90 +\3+ 2)
11
3(4) 12

Q.64 Differential coefficient of

) w.r.t. sin”! x is

1+4/1— 22
Correct option: (A)

T
Lety= tan ! (

14++v1—2x2

Put x = sin 8 = 0 = sin"'x

y = tan_l &
1 + cos 6

) and z =sin! x

dy_ @ 1
dz
dz e 2
Q.65
%—m,'whenm<2
1 ,when z=2
Iff(.’L‘): 3 4
T — 5,whenz > 2
then

Correct option: (B)

lim f(z)=lim (g -\ x) = %

T2~ 42
lim f(z) =i 3 Lodfe) -1
mlgl* )= ar:l—>n% T 2 a 2 an -

2w f(z) = lim f(2)# 6)

T2~

. f(x) is discontinuous at x = 2.

U o (Vo + Ve T VE - VE)

is equal to

Correct option: (B)

in, o (Vo + Ve E VE - VA

T+ VvV + VT —=z

=lim, .
\/x + Ve + Ve + Ve
_ 1 VT + \/5
=My 00
\/m +Vz + VT + vV
_y V14 a2 _1
=Mz 00 - 9
Ve Valtod? 41
Q67 . [z _
z—0 |$|+$2
Correct option: (B)
Let f(x) = &
|z| + 22
— -1
lim f(z) = lim % lim =
z—0~ z—0- —2 + 332 z—0- —1 4+ 2
1
lim f(z) = lim — 1
im f(z) = lim = lim =
z—0" z—0t & + 72 z—0+t 1 4+ x
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Here, lim f(z) = lim f(z)
z—0" z—0"

. z|
. hnl———————-—l
z—0 |m| +$2

Q.68 lim, .o 2 log (1 + ) 3:2 log (1 + 2z) is equal

to

Correct option: (B)
2log (1 + x) — log (1 + 2z)

1imw—>0 72
2)2
. log {(i : 21 }
=lim, 9 - =
22
T log(1+1+2z) 1 _
=lim,_, = X 757551
1+ 22
et — esinx )
Q69 fry=-"° x#0is
2(z —sinz)

continuous at x = 0, then f(0) =
Correct option: (C)
For f(x) to be continuous at x = 0,
f(0) = lim f(x)
z—0

r _ sinz

e e

= lim O ——
2—0 2(x — sinx)

r—sinx
. T !
2 2—0 T —sinz

Q70 |y rtan2x — 2ztaney,

D) 1S
220 (1 — cos2m)

Correct option: (C)

. xtan2x = 2z tancx
lim
20 (1 — cos2z)?

z(tan 2z — 2tan x)

o0 (2sin? )2

. z(tan2x — 2tanx)
lim I
z—0 4sin® x

(2::: + %(2:;;)3 - %(217)5—1—. . )

z° 2
—2 o
(m—i— 3 + 15:1:—|— >

1
m4<1—§—?+§—?—...)

T

1
4 250

1/8 2\ 2 1
4\3 3/ 4 2
Q.71 Llsinz?, xz#0
I f(x) = { 2 , then
0 , =0
Correct option: (C)
1
3 =15 —q 2 — =
:1513(1) f(x) ;}:IE(I) 5 sinx- = 0 = f(0)
. f(x) is continuous at x = 0.
tan(z? —
Q72 yepg= 2@ D) s
x

continuous at x = 0; then f(0) is
Correct option:(A)
Since, f(x) is continuous ‘at . = 0.

2 _
4(0) = lim f(z) = lim W
i tan [z(z — 1)]

2a—0 Jx(zx —1)

x(x-D=1x(-1)=

-1
5 __
Q.73 lim T 32 _
r—2 :B3 — 8
Correct option: (A)
. xd — 32 oz =20
lim —— =lim ——
z—2 3 — 8 r—2 3 — 23
_5 5-3 .z —a™ _ M m-n
- 3(2) [ilig " a” - n a ]
_5x4 20
3 3
Q.74 Iff(x) =
sin”! 2 + cos ™! Lo
i ,» X
1+ 22 1+ 22
€ (1, ), then f '(x) =
Correct option: (D)
Given f(x) =
sin ! 22 + cos 1=z v
14 a2 14 2
Put x = tan 0,
= 0 = tan 'x
L) =

, 1( 2tan@ ) 1(1—tan20>
sin ——— | +cos _
1+ tan?46 1+ tan?46
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= sin_l(sin 20) + COS_l(COS 20)

=20+20
o f(x) =46
" f(x) = 4 tan"'x
f'(x) =
() =7 g

2 _ .
Q75 { SR AT
2¢ + k ; otherwise
continuous at x = 7, then k =
Correct option: (B)
Since, f(x) is continuous at x = 7.
S H(7) = limg 7 (%)

=2(7) +k=lim, ,; £
(z + )z —7)
-7

T
=14+k=lim, 7 (z + 7
=14+k=14=>k=0

=14 +k=1lim, .,

Q.76 If f(x) = 1(:_—“;3)3’, when x # rand f(7) =

A, then f(x) will be continuous function at
x =7, when A =
Correct option: (C)

Since, f(x) is continuous at x =.

SA(7) = limg s, f(X)

1 + cosz

(r - a)’

Applying L' Hospital rule on R.H.S., we get

= A=lim, .,

—sinz
—2(r — z)

Applying L' Hospital rule on R.H.S., we.get

A=lim, .

— 13 — COS T
A=lim, . T
_—cosm_1

=S A=—5 =3

t
Q.77 Ifx= a<cost + log tan 5>,y = a sint,

dy
then—=
en—
Correct option: (A)
dz . 1 ot 1
— =a| —sin sec” —
dt tan % 2 2

1
= a —Sint+ T
2s1n5c055

. 1 cos?t
=a| —sint + — =a -
sint sint

=acostcott

d
and & acost
dt

Cdy w1

. = = = tant
dr f(li_ft” cot t

z2—9 . .
Q.78 Iff(:r):{ — ife#3 s

2z +k ; otherwise

continuous at x = 3, then k =
Correct option: (B)
Since, f(x) is continuous at x = 3.
= £(3) = lim f(x)
z—3

. x22—=9
=>2(3)+k_l:1£>% x—3
(z+3)(z — 3)

=6+k=1lim
z—3 r—3

=6+ k=lm (z +3)

z—3
=26+k=6=k=0
Q.79 Tu = Jog (\/1:—1—\/1:—1—1) and

d
v=VvVz+1l++vz—1 then —& — ...

dv
Correct option: (D)
u = log (\/3}—1—\/3}4—1)
du 1 d
-— = c—(Vz-1-vz +1

1 ( 1 B 1 >
Ve—1—+vx+1\2vVx—1 2vxe +1

_ 1 Ve+1l—+z—1
Vo —1-+vz+1 2Vz? — 1

e

2vz? —1

v=vz+1l++ve—1
dv 1 1

— = +
dr  2y/z+1 2z —1

_Vr-14++vVz+1
2vz? -1

du ~1 1

L N TN S
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Q.80

1
If y = sec’! ( \/5—+> +sin~!

VT —1

-1
( \/——>, then the value of ﬂ =
VT +1 dx

Correct option: (A)

=T1/2
Cdy
“dr

Q.81 If the function
log10 + log(0.1 + 2
fx) = —2 +02g( i m), if x# 0
T

=k, ifx=0
is continuous at x =0, then k + 2 =
Correct option: (B)
Since f(x) is continuous at x = 0.
o log 10 + log(0.1 + 2z)
2x

" f(0)=1

log(1 + 20
= k= llm M
z—0 2z

1
k=70  ..[olim———" =k

=k=10
=>k+2=12

. Vat+z—Va==z
lim =
z—0 4x

Q.82

Correct option: (B)

. Vatz—ya—c
lim =
z—0 4z

. 2x
lim
z—0 4m(\/a—|—:c—|—\/a—w)
11 1
2220 Jatz++a—=
1 1
2 Va+0++va—-0
1
4y/a

Q.83 Ify=px3+ z,thend—y =
Correct option: (C)

e
g =3
d? 6
- E = 6px*
= %(px?’ + %) —i{ .[From (i)]
T _
Q84 T 0_
6~ cotf

Correct option: (C)

Applying L-Hospital's rule, we get
S R —1

lim =lim ———=1

6% cotd -1 —cosec?d

Q.85 The function f(x) = sin|x| is
Correct option: (A)
Let g(x) = |x| and h(x) = sin.x.
Then, f(x) = (hog) (x)for all x € R.
As both g andh are continuous functions on R.

.. f(x) is also continueus for all x € R.
Q.86 If the function
. T
1+s1n7 , for —oo<x <1
flz) = ar+b, forl<x<3
6tan71r—2 for3<x<6

is continuous in the interval (-, 6), then
the values of a and b are respectively
Correct option: (C)

Since, f(x) is continuous in (-, 6).

.. it is continuous at x = 1 and x = 3.

" 111{17 flz) = 111{1+ f(z)

= lim (1 + sin %)— lim (ax +b)

r—1" z—1"

= 1—|—sin%:a+b

=a+b=2 ..(i)
Also, lim f(z) = lim f(x)
z—3" z—3"

= lim (ax +b) = lim (6 tan E)
3" z—3" 12

3
= 3 b=6tan —
a + an 19

=3a+b=6 ...(ii)
From (i) and (ii), we geta=2,b=0

Q87 . <x+8)””+5
lim =...
T—00 a:—{—]_

Page 16 of 20



Correct option: (D)

rz+1

T—00

- <x+8>m+5: mm+5(1+%
1
1+

Q.88 Ify=2[1+§—?+ﬁ—?+lg—?+...},then

dy .
=% is equal to

Correct option: (A)

We know that,
— JJZ :173
eX=1+x+ g+ ..

2 3
e
$2

2!

4

+.
-'-em+e—w:2[1+—+%+§—?+..

ie,y=e+e™

d Y —
T x

5% — 5%

r—2

T 3—xr __
Q89 . ( 5% + 5 30

Correct option: (C)

T 3—x
LetL=lim<5 5 z30
z—2 53—93_57
(5 +E 30
r—2 %_(51)7
Lett = 5%
X—->2=t-25
t4E2 7% 30
t—25 T_\/%

) (t2 — 30t + 125
= 11m
t=25\ 254/25 — t4/t

)

i lim<(t—25)(t—5)

t—25 255 _ 45
) t—5
=lim ————
t—25 5343
o\ 25t
255
T 3 /om\2
3 (29)°

)

):

)

|

—8
3

Q.90 The derivative of sin? x with respect to

cos? x is

Correct option: (D)

Lety=sin2xandz:coszx
d d
d—i= sin 2x and £= —sin 2x
dy _ %_
——= =
dz ﬁ
Q91 y=1+x)A+x)@A+xY ... ... 1+

d
x%"), then the value of d—'z atx=0is

Correct.option:(C)
y=1+x) @+ @ XY ...+ ...3)
Taking“log’ on both sides, we get
logy =log(1+ x) + log(1 + x%) + log(1 + x*) +
slog(1 # %2

Differentiating w.r.t. x, we get

rdy 1 . 2 4z® N +2n><a:2"’1
yde 1+z 1422 1+2¢ 1422
...(>i0)
Atx=0,(0)=y=1
L dy
oo (i) = —— =1+0+0+...+0=1
dx =0
: 2
sin (7 cos“x
Q.92 lim ( )equals
z—0 m2

Correct option: (B)

2

sin (7 cos’x) 2

) . sin (7 — 7 cos“z)
lim —————— =lim 5
z—0 T z—0 X

sin (7 sin’z) y msin’z

=lim =T
z—0 7 sin’x x?
2
z+x—2, . .
Q.93 f(x) = —— 5 is discontinuous at x
¢ — 3z + 2

Correct option: (B)
f(x) is discontinuous, when x> —3x +2 =0
e, x-1D(x-2)=0=>x=1,x=2
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1
Q.94 ¢ x) = 5’ then the function f [f

x€r —

(x)] is discontinuous at x equal to

Correct option: (D)

1 r— 2
f)= 4 =
%2_2 5 —2x

5
- f (f(x)) is discontinuous at x = 3

Q.95
lim 3-V3+x _
T -Js—x

Correct option: (C)
Applying L-Hospital’s rule, we get

3—Vb+zx _ . 2/mra

lim = lim

z—4 1 —+/5h—=x w%4_21

Q.96 If f(x) = [x], for x € (-1, 2), then f is
discontinuous at (where [x] represents
floor function)

Correct option: (C)
f(x) = [x] forx € (-1, 2)
The floor function is discontinuous at all integral values
in (-1, 2).
The integral values in (<1, 2) are 0 and 1.

Hence, f(x) is discontinuous.at x = 0, 1.

&=

Q.97 5 )
’ xz <0 , then

Let f(x) =
Zl 5 £>0,AcR

atx=0
Correct option: (A)
lim f(x)= lim 5v=lim 5 # =0

z—0" z—0" h—0

lim f(x)= lim A[x] =0, forallA € R
z—0"

z—0"

f(0)=A0)=0
.. f is continuous at x = 0, whatever A may be.

Q.98 Va2 +1 -1,

The value of lim ——————— is
z—0 4 /332 + 9 -3
Correct option: (A)
Applying L-Hospital’s rule, we get

2x
V22 +1 -1 . 32 a1
hm——hm—

=0 /2 +9 -3 z—0 5 2z

2 +9

is
a , T =

99 3 sin ¢ — v/3cos x
Q Iff(x)={ — , T #

CYERCAE

. ™
continuous at x = E’ thena =

Correct-option: (B)

Since, f(x) is continuous at x = %,
o i f(x) = f(1>
T 6

y 3sinz — V3 cosz
= lim =a
:c—-)% 6xr —

Applying L'Hospital rule to L.H.S, we get
3cosx + /3 sinz

li =
by 6 4
3(%%) + V3(3)
= =a
6
= 4\/— —a=>a= 1
19 =a=a= 3

Q.100 If the function
3z — 8 if O<z<2,
fl@)=1 , L i
x*+3bx , if 2<x<3
continuous at every point of its domain,

S

then the value of b is
Correct option: (A)
Since, f(x) is continuous at every point of its
domain.
So, it is continuous at x = 2.
Slimg o f(z) = lim, o f(2)
=lim, ,» (3x—8) =lim,_,» (x*+ 3bx)
=-2=4+6b
=b=-1
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Q.101

lim =
z—1

=

log x

Correct option: (A)

1
1i {—ﬁ_l}:n Ve
rz—1

logz | ~ =1 (3)

...[By L-Hospital’s

z—1

Rule]

1
2

22

Q102 . 0=

— COS T

5 ,forx #0is
T

continuous at x = 0, then value of f(0) is
Correct option: (D)
For f(x) to be continuous at x = 0,
f(0) = lim f(x)
z—0

z?
. e Ccos T
= lim
z—0 m2
2
. e —1+1—coszx
= lim
z—0 m2
372
. -1 . 1—cosz
= lim +lim ———
z—0 ;p2 z—0 :1:2
. 1 3
2 2

2
Q.103 1If x = a sec? 0, y = a tan? 0.then % y
Correct option: (D)
x=asec’ 0, y=atan’0
.odz _ 2
S g5 =2asec”Otan 0
and % = 2a tan 0 sec? 0

d
. dy _ i@’ _ 2atan @ sec*d =
de de 2a sec?d tan 6

Correct option: (A)

2 2
Lety=tan ' ——— | =tan! _r
xl—z 1 — 22

Put x = tan 6 = 0 = tan 'x

_ ; _1( 2tan@ )
. — tan —
Y 1 — tan?0

= tan"'(tan 20) = 20 = 2tan"! x
Ldy 2
Cde 1422

Q105 JIfy=tan! (\/ x? + y2> + cot1
) dy
2 2 s th — =
( Tty ) en dx

Correct option: (B)

Given: y = tan~! (\/ x? + y2) + cot
(=)

_r ["t 1 1 cot _z}
Y=g [ tanzdcotTz =g

dy
= E: 0
Q.106 For x €R, f(x) = |log 2 ~ sin x| and g(x)
= f(f(x)), then
Correct option: (C)
Given: f(x) = |log 2 = sin x| and g(x) = f(f(x))
Asx = 0,log 2 >'sin x
" f(x)=log2-sinx and f(0)=1log?2
=f'(x)=—cosx and f'(0)=-1
Now, g(x) = f(f(x))
=g' () =1"(f(x) - £'(x)
= g'(0)=£'(f(0)) - £'(0)
=g'(0)=1'(log 2) (-1)
= g'(0) = ~(—cos (log 2))
= g '(0) = cos (log 2)

Q.107 Function f(x) = %, where x # 0
and f(x) = k, where x = 0 is a continuous
function at x = 0, then the value of k
will be
Correct option: (B)

Since, f(x) is continuous at x = 0.

- 1(0) = limg o f(x)

. — . :02
=k :hmmﬁo 1 302(?:28x = hmx%o 231;11:21%
= k =lim sin’4zx _ (hm sin 4z )2: (1)2
z—0 T{gz2 z—0 44
=k=1
Q.108 Cfl—m(cos2 2?2 — sin® :132) =
Correct option: (B)
%(cos2 z? — sin? ac2) = a(cos 2m2)
= —sin (2x%).
d 2
i (22%)

= —sin (2x?). 4x
= — 4x sin (2x?)

limz® =
Q109 lmaz

Page 19 of 20



Correct option: (B)

_e0oq
d
Q110 y = log (log (log x3)), then d_y N
X

Correct option: (C)
y = log(log(log x*))
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dy 1 d 3
uy_ 1 dga
dx log (log z3) * dx [log(log z°)]
1 1
= . @ 1 3
log (logz3) logz3 dx (log z°)
1 1 1
- . .—.3 2
log (logz?)  3logz 23 "
_ 1
z log z log (log z3)



