Limits, Continuity and Differentiability

Questionl
zt—/z .

limx_ﬂ ﬁ 1S

KCET 2025
Options:

A.0

B.7

C. Does not exist

D. 3
Answer: B
Solution:
8x3/z—1
lim S VE 4.@3—12\1/5_1 21
z—1 z—1 z—1 NG z—1 m
Question2
Match the following:
In the following, [x] denotes the greatest integer less than or equal to
X.
| Column - | “ Column - II |
@lXM |(i) |continuous in(-1,1) |
|0)] /] | (i) | differentiable in (-1, 1) |
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|©)]x + [x] | (iii)| strictly increasing in (-1, 1) |
@l Ix — 1]+ |x+ 1|| (iv)|n0t differentiable at, at least one point in (-1, 1)|

KCET 2025

Options:
A.a—i,b—iic—iv,d —iii
B.a —iv,b —iit,c —i,d — i1
C.a-i,b-1v,c-1ii,d-1
D.a-1i,b-1,c-1v,d -1
Answer: C

Solution:

acz, T >

0
(a) z|z| f(z) = { 5 ~ _differentiable in (—1,1)
z<0

, >0 , .
(®) /|z| = { \/i v = Not differentiable at z = 0
V-, <0

(c) x + [x] strictly increasing in (—1,1)

(d) $x-1[+[x+1]=\left\{\begin{array} {cc}-x+1-x-1 & x<-1 \ -x+1+x+1 & -11\end{array}\right.$
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—2x yx < —1
Continuous (—1,1) =<¢ 2, —-1<x<1
2x x> 1

Question3

) e* +axr ,z<0_ .
The function f(z) = bz — 1)’ >0l differentiable at z = 0.
T — , T >

Then

KCET 2025
Options:
Aa=1b=1
B.a=3b=1
C.a=-3b=1

D.a=3,b=-1
Answer: C

Solution:

ef+ax , x<0
f(X) = 2

b(x—1)* , x>0
Continuity LHL =1
RHL =b= b=1
Differentiability LHD =1+ a

RHD =-2b
l1+a=-2b
a=-—3
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Question4

er—1 .
, if 0
A function f(z) = { eT+1 z7
0, ifz=0
KCET 2025
Options:

A. continuous at x = 0
B. not continuous at z = 0

C. differentiable at z = 0

D. differentiable at x = 0, but not continuous at x = 0

Answer: B
Solution:
e%fl
f(:c):{e%H » 70
0 , =0

LHL = —1, RHL = 1, Not continuous.

Question5

\/§cos z—1

hm cotz—1

is equal to
T

KCET 2024
Options:

A.2

B. 2

C.1/2
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D.1/42

Answer: C
Solution:

V2cosz—1

° lim cotz—1

s
ﬂ}'%z

. —V2sinz . .
= lim —————— [using L-Hospital rule]
z—% — cosec’ x

o 1
VP

1
-2 2

Question6

cosr x 1

Let f(x) = [2sinz =z 2z|. Then, lim fa(:f) i

. z—0
S xr xIr xIr

KCET 2024
Options:

A. —1

B. 0

C.3

D.2

Answer: B

Solution:

cosz =z 1
2sinxz = 2z

o f(e) =

sinx = =z

=cosz (w2 - 2:1:2) — z(2zsinx — 2z sin z)

= —z2%cosz + zsinz
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Now,

— 2 i
lim flz) lim ( z?cosz +acsmac>
2 2

. sinx
= lim (— cosx + >

z—0

z—0 X z—0

Question7

The function f(x) = | cos x| is

KCET 2024

Options:

A. Everywhere continuous and differentiable

B. Everywhere continuous but not differentiable at odd multiples of 7 /2
C. Neither continuous nor differentiable at (2n 4+ 1)5,n € Z

D. Not differentiable everywhere

Answer: B

Solution:

f(z) = [ cosz|
Graph of f(z) = | cos z|

On x L} T
2 3

AVL
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o 37 s

From graph we can see that f(z) is not differentiable at points 2, <, < ..

continuous.

... Also, it is everywhere

icAtz=02n+1)5,neZ

f(z) is not differentiable but continuous everywhere.

Question8

. n n n 1)
lim (n2+12 T Ty T T 5n) =

n—o0

KCET 2024
Options:

A. /4
B.tan"13
C.tan " '2

D. /2
Answer: C

Solution:

I n L n n n n N 1
n300 n2+12 n2422  p2432 7 5n

5 n_ ., _mn _._n n

= lim i ———

nsoo \ m2 412 n2+422  n24 32 n? + (2n)?2
2n

. n
=l )
. 2n 1 1
-3 ()
2
= / de = tan"1(2)
0
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Question9

If lim Sin(2+$);SiH(2_$) — A cos B, then the values of A and B

xz—0
respectively are

KCET 2023
Options:

A. 1,2

B.2,1

C. 1,1

D. 2,2
Answer: D
Solution:

sin(2+x)—sin(2—x)
x

= Acos B

We have, lim
z—0

2 COS( 2+142»27z ) sin( 2+152+z )

lim

z—0

= lim 2 cos 222%
z—0 z

sin x

= 2cos2lim = 2cos 2

z—0

Thus, A =2and B =2

Question10

The function f(x) = cot z is discontinuous on every point of the set

KCET 2023
Options:
A {zx =2nmn € Z}
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B.{x=(2n+1)3;ne Z}
C.{z=2neZ}

D.{zx =nmn e Z}
Answer: D

Solution:

Given, f(z) = cotz

S f) =2

sina
We know that sinz = 0, if f(«) is discontinuous
S Afsinz =0
S.T=Nnmn Enm

So, the given function f(z) is discontinuous on the set {z = nm,n € Z}

Questionll

z?—1, 0<z<?2
2x + 3, 2<x<3

1t /(o) = {

the quadratic equation whose roots are lim f(z) and lim f(x) is
x—2" x—27

KCET 2022
Options:

A z?— 142 4+ 49 =0
B.z2-10z+21 =0
C.z2—6x+9=0
D.z>—Te+8=0

Answer: B
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Solution:

z2—1, 0<z<2
f(z) =
20 +3, 2<z<3

Now, lim f(z) = lim o* —1=1lim [(2—h)? —1] =lim [4 + h* —4h— 1] =44+0-0-1=3

T2~ T—2~ h—0 —0

and lim f(z) = lim (22 + 3) = ]llintl) 2(2+h)+3
—

T2t r—2t

=lim4+2h+3=44+0+3=7
h—0

Therefore, the quadratic equation whose roots are 3 and 7 is given by 22 — (3 + 7)z + (3 x 7) = 0 which is
2 — 10z +21 =0

Question12
V3P -V3
y3 o

lim
y—0

KCET 2022
Options:

A. 2—%
B. ﬁ
C.2V3
D. 3v/2

Answer: A

Solution:
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N

Let L = lim

y—0 Y3
(vV3+v-v3) (V3T +v3)
L =1lim X
y=0 y? (\/3+y3+\/_)
3TV 3 v
¥ (Mer/') v0 (\/3+y +«/'>
= lim L 1

7 Br P V3 VB+VE 2¢§

Question13

Consider the following statements

az’+brtc 3

Statement 1 : lim %5 g 18 1

rz—1

(where a + b+ c # 0).

1 1
. —t5 .
Statement 2 : lim 722 is %.
r——2

KCET 2021

Options:

A. Only statement 2 is true.

B. Only statement 1 is true.

C. Both statements 1 and 2 are true.
D. Both statements 1 and 2 are false.

Answer: B

Solution:

Explanation for Statement 1:

Given the limit;:
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2
: ax”+br+tc
QIEEH z2+bx+a

Evaluating this limit at x = 1 gives:

ax124bx1+c — atbtc _ 1
124bx1+a a+tb+c

As long as a + b + ¢ # 0, dividing the numerator and the denominator by the same non-zero quantity results
in 1. Therefore, Statement 1 is true.

Explanation for Statement 2:

Consider the limit;

1 1
lim =2
T—>—2 z+2

This can be rewritten as:

24

: 2
wliIIjZ z+2

Simplifying further, we have:

lim ZL
r——2 4T

Substituting x = —2, we find:

1
2x(—2)

1
4

Thus, the correct limit is —%, not % as stated. Therefore, Statement 2 is false.

Question14

cos T 1 0
If flx)=| 0 2cosz 3 |, then lim f(z) is equal to
T—T
0 1 2cosx
KCET 2021
Options:
A. —1
B. 1
C.0
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D.3

Answer: A
Solution:
COS T 1 0
Iff(z)=| 0 2cosx 3
0 1 2cos
Expand along C1,

= coszT (4cos2:c — 3)
—4cos®z — 3cosz
= cos 3z

o limcos 3z = cos 3w = —1
Tr—T

Question15

At z = 1, the function

3
—1 1 00
f(z) = T ; <z < S
x—1, —oco<ax<l1

KCET 2021

Options:

A. continuous and differentiable.

B. continuous and non-differentiable.

C. discontinuous and differentiable.

D. discontinuous and non-differentiable.

Answer: B

Solution:
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3 -1, 1<z<oo
z—1, —-oo<z<l1

o) ={

We have to check the continuity at x = 1.

RHL = lim f(z) = lim (z*-1)=1-1=0

z—1t z—1t

LHL = lim f(z)= lim(z—1)=1-1=0

r—1- r—1-
fl)=1-1=0
Thus the function is continuous at x = 1.

3z2, l<z< o
f’(m):{ 1, —co<z<l
Now, check the differentiability at x = 1.
LHDatz=1=1
RHDatz =1=3(1)2=3

As, LHD # RHD, function is not differentiable.

Questionl6

The right hand and left hand limit of the function are respectively.

el/r—1 :
f(a}) _ elTH’ if x 7£ 0
0, ife=20

KCET 2020
Options:
A.land 1
B.1and —1
C.—1land —1
D. -1land 1

Answer: B
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Solution:

elr—1 .

0, z=0

Right hand limit = lim f(z) = }llin(;) f(0+h)
—

z—0*
el/h —1
=1 h)=lim ——
hlgtl)f( ) hlir(l) el/h 41

1— efl/h

- ]1151% 1 + eil/h

= ﬂ 1 < lim e V" = 0)

1+0 B0
Left hand limit = lim f(z) = lim f(0 — h)
z—0" h—0

= lim f(—h)

e l/h 1

0 e Uk 11

) = — 1 0-1_
— 11m = = —
h—0 61%_1_1 0+1

Question17

iii‘% (%) is equal to

KCET 2020
Options:

A.2

B.3

C.4

D.6

Answer: A

Solution:
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We have,
lim ( tanx )
250 \ V2z+4-2

. (tanz)(v2z +4 +2)
= lim
z—0 (2$ -+ 4) —4

. tanz(+v/2z + 4+ 2)
= lim
z—0 2x

1 1
=5 x(Vi+2)=5(2+2) =2

Question18
1—C(?SK:E if = # 0
If f(z) =¢ % is continuous at = 0, then the
1 .
PR ifx=0

value of K is

KCET 2020
Options:

A %

B.0

C. £2

D.#£1
Answer: D

Solution:

We have,

l—cgska: , T 7& 0
f(a:) :{ rsinz

1
) ,33:0

f(z) is continuous at z = 0
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. 1—coskzx 1
Iim —— = —
z—0 xsinz 2
. 2sin2§:c 1
= lim—=— = —
=0 xsinz 2
2
) sin%ﬂc . 1 k2 1
:>};13(1)2 kz Xlli%siﬂXIZE
2 T
2
= 2><—:l
2
= k=
k=+1

Question19

sin3x , T 7& 0
e 622:_1 Y ° . . .
If f(z) = is continuous at x = 0, then k =
k—2; =0
KCET 2019
Options:
1
A5
3
B. 3
2
C. 3
9
D. ¢
Answer: A
Solution:
A A0,
We have, f(z) = {]z *12’ 0 is continuous at z = 0
Y P
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e?r — 1
li COS3$(3):I<:—2( form):>§:k—2
z—0  e27(2) 2
3 7
— — 2:—
= k 2+ 5

Thus any option is not matching

Question2(

n . 13 923 33 n3
> (2r — 1) = z then, lim [?+—+_+.._+_} _

r—=1 n—o0

KCET 2019
Options:
Al

1
B. 5
C.4

1
D. 7
Answer: D

Solution:

n
We have, > (2r—1) ==

r=1

= z = sum of first n odd natural numbers = z = n?

Now. lim [13+23+33+...+n3]
> n—>o0 z?
(nn+1 )2 9
. 2 . n(n+1) :|
- i (5L [
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Question21

Rolle's theorem is not applicable in which one of the following cases?

KCET 2019

Options:

A. f(z) = |z| in [-2,2]

B. f(z) = 22 — 4z + 5 in [1, 3]
C. f(z) = [z] in [25, 27]

D. f(z) = z? — zin [0, 1]
Answer: A

Solution

Key Idea Rolle's theorem applicable when f(x) be a real value function defined in [a, b] such that (i) f is
continuous is [a, b] (ii) f is differentiable in (a, b) (iii) f(a) = f(b) then there exists ¢ € (a, b) such that
f'(¢) = 0. We know that f(x) = |z| is not differentiable at x = 0.

Question22

The value of lim 2 is :

z—0

KCET 2018
Options:

Al

B.-1

C.0

D. Does not exists
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Answer: D

Solution:

We have,
[z]

lim —
z—0 X

LHL = lim =] _ lim 0 — ]
z—0- &I z—0—h 0 — h

-  lim — = 00
h—0 —h
0+ h
RHLzlimM: lim 0+ 7]
z—0t z—0+h h

= 111112:0
h—0 h

LHL # RHL

Hence, limit does not exists.

Question23
V1tkr—v1—kzx .
if —1<z<0
If f(CU) - 2:12—1 :

is continuous at x = 0, then the value of & is

KCET 2018
Options:

A k=1
B.k=-1
C.k=0
D.k=2
Answer: B

Solution:
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To ensure the function f(z) is continuous at = 0, the left-hand limit as « approaches zero from the
negative side should equal the function's value at x = 0.

We have the function defined as:

NVitkz—v1-kz if—1<x<0
f@) = 2 7 ifo<z<1

z—1
Since we want the function to be continuous at x = 0, we require:
lim, o~ f(z) = £(0)

For x — 0~, we look at:

V1tkz—v1—kz

limm%O* T

Using the identity (@ — b)(a + b) = a® — b, we can simplify:

Vitke—v1-ke = VItkety1-ke _ _ (A+ks)—(1-kz)
z Vitkz+vVi—kz  o(vI+ka+VI—kz)

This simplifies further to:

2kx — 2k
z(V1+kz+vV1—kz) Vitkz+vV1-—kz

As x — 07, the expression simplifies to:

—% % _p
VIovio | 2

The function f(x) at x = 0 is expressed by the right-side function evaluated as z — 07:

f(0) = 2251 = 1

Thus, equating the limits:
k=-1

Hence, for the function f(x) to be continuous at z = 0, the value of k£ must be —1.

Question24

log, = .
If fa) = § ii

is continuous at x = 1, then the value of & is

KCET 2018
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Options:

A.e
B. 1
C.-1
D.0
Answer: B
Solution:
We have,
log,
LR alie

Since this function is continuous at z = 1

lim, 1 f( ) =k

= lim, ,; loge =k
Apply L'Hospital's rule,
lim l =k
z—1 T

1=k

k=1
Question25

1—cos 46

The value of lim =7 18

0—0

KCET 2017
Options:
A.9/4

B.9/3
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C.4/9
D. 3/4
Answer: C
Solution:

1 — cos 460

im—

601 — cos 60
2sin? 26

im ——
6—0 2sin“ 360

Question26

2 if 2 <2
If f(z) = ha 1 ¥ = “js continuous at z = 2, then the
3 if z>2

value of k is

KCET 2017
Options:
A.3/4

B. 4

C.4/3

D.3

Answer: A

Solution:

We have,
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kx?x <2
fz) = { 3,z > 2

Since, f(x) is continuous at z = 2

LHL (atz = 2) = RHL (atz = 2)
lim, - kz? = lim, 5. 3
limy,_,o k(2 — h)? =
k(2—0)2=3
4k =3
=

L
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