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5.1 Continuity

(Previous Year Questions Solutions from 2015-2025)

McQ’s:
1.

The function f: R —» R given by fix) = — |x—1] is
(A)  continuous as well as differentiable atx =1
(B) not continuous but differentiable at x =1
(C)  continuous but not differentiable at x =1

(D) neither continuous nor differentiable at x =1

2.

The value of k so that f defined by

) == Jx“) sin(%) if x=#0
l k if =m=0

is continuous at x = 0 is

A 0
® =

2
© 1
D) 2
3.

The value of A so that the function f defined by

AX, if xX<T7
f(x)= {

cos X, if X>T7

1s continuous at x = @ 1s
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-2

il
If the functionf (x) = { 1 when x=1

is given to be continuous at

k when ¥ =i

x = 1, then the value of k is

5.

The value of k (k < 0) for which the function f defined as
kcf”“,x =0

f(x) — lJCSEﬂx
- , =20

2
is continuous at x = 0 is:

=+ |H
[ A

a)
c)

6.

The point(s), at which the function f given by f(x) ={|x1’

IS continuous, is/are:

L x<0
—-1,x>0

a) xeR

b) x=0

c) xe R {0}

d) x=—-1and 1

7

The value of k for which the function f, given by

{kx+1, if x<n
f(x) =

cosx, 1if x>m

is continuous at x = m, 1S :
(a) g (b)

I

o] = e
T
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2023 March:
1.

3x+5, x=22 |, ) . )
is a continuous function, is :

The value of k for which f(x)= {

kxz, X <2

. 11 4
ek b =

(a) 5 (b) -
11

)i | d —

(c) (d) 1

2.
. 2 _F
For what value of k may the function f(x)= {k(SX 5x), x<0

COoS X, x>0

become continuous ?

(a) 0 (b) 1

() = % (d) No value
3.

The function f{x) = x| —x1is:

(a)  continuous but not differentiable at x = 0.

(b)  continuous and differentiable at x = 0.

(c) neither continuous nor differentiable at x = 0.

(d) differentiable but not continuous at x = 0.
4.,

The function f(x) = x| x| 1is

(A) continuous and differentiable at x = 0.
(B) continuous but not differentiable at x = 0.
(C) differentiable but not continuous at x = 0.

(D) neither differentiable nor continuous at x = 0.
5.

Iffix) =2|x| + 3|sin x| + 6, then the right hand derivative of fix) at x = 0
is :

(a) 6 (bY b
(c) 3 d 2
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12.

The function f(x) = |x| is

(a) continuous and differentiable everywhere.

(b) continuous and differentiable nowhere.

(c) continuous everywhere, but differentiable everywhere except at x = 0.

(d) continuous everywhere, but differentiable nowhere.

13.
2
The value of k for which function f(x)= {X > XZ0 4o differentiable at
kx, x<0
x=01s:
(a) 1 (b) 2
(¢)  any real number d 0
14.

The function f(x) = [x], where [x] denotes the greatest integer less than or
equal to x, 1s continuous at

(@ x=1 (b) x=1.5
(c) x=-2 d) x=4
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1.
The function f defined by
= H xgl
fix) =
5 ifx>»1
is not continuous at :
(A) x=0 (B) x=1
C) x=2 (D) x=0
2.

J 3x-2, 0<x<1
Ifﬂx)': l )

is continuous for x € (0, 2), then a is equal
2x“ +ax, 1<x<2

to:
A) -4 (B) -l
2
< -2 D) -1
3.
1, if x<3
If fix) = {ax+b, if 3<x<5 is continuous in R, then the values of
7, if b5<x
aandb are: :
(A) a=3, b=-8 (B) a=3,b=8
(C) a=-3,b=-8 (D) a=-3,b=8
4,
3ax-b , x>1
If filx) = 11 , Xx=1
—bax -2b , x<1
is continuous at x = 1, then the values of a and b are :
(A) a=3,b=5 (B) a=8, b=-1
(C) a=1,b=-8 (D) a=-8, b=5
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5.
sin? ax
If fx)=| 2 ° x#0
j x=0
is continuous at x = 0, then the value of a is :
Q@ 1 B) -1
) .£1 M) 0
6.
log (1 + ax) + log (1 - bx)
If fix) = e v EREY
k , forx=0
is continuous at x = 0, then the value of k is :
(A) a (B) a+b
(C) a-b (D) b
7.
1-sin® x , n
Y forx= =
Ifﬂx)=<3cosx <
k, forx= =~
\

‘ ; n :
is continuous at x = 3 then the value of k is :

(A) (B) X

(&) D) 1

8.
Assertion (A) : Let fix) = e* and g(x) = log x. Then (f + g) x = e* + log x
where domain of (f + g) is R.

Reason (R): Dom(f + g) = Dom(f) N Dom(g).
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is continuous at x =56 for k = %

is continuous at x = 0.

Reason (R) : For a function f to be continuous at x = a,
P f) = (A0 £) = £(a).

X sin g x#0

Assertion (A) : f(x) = x
0 s x=0
Reason (R): When x — 0, sin 2 is a finite value between — 1 and 1.
X

10.

If A denotes the set of continuous functions and B denotes set of
differentiable functions, then which of the following depicts the correct
relation between set A and B ?

A)

©)

B)

D)

®s

®E
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5.1 Continuity :

I.Algebraic Function :

1.2023
. . . . 4+x% . .
Find the points at which the function fix) = — is discontinuous.
4x —x
Sol.

4+ x°
x(2-x)(2+x)

£ (%)=

clearly /'isnot continuous when x(2-x)(2+x)=0
=x=0,2,-2
2.a
Find all points of discontinuity of f, where f is defined as following:
|x|+3 ,X<-3
f(x)=<-2x ,-3<x<3
6x+2 ,x>3

Finding the Constant Value if continuous :

2.b
kxy . ,
. . ] . . . =, ALXL0 .
Determine the value of the constant k’ so that the function f(x) = | [ x| 1S
3 ,x=0

continuous at x = 0.

Sol.
lim f(x) = lim I —k
x—0_ Xx—>0_ | X|

k=-3
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2.C
Find the value of a and b so that function f defined as :
B2 L B mab
|x - 2]
filx) =<a+ b, if x=2
% +b, if x>2 isa continuous function.
X —
Sol.
Lz_+a ‘x<2
—(x—2] —l+a ;x<2
f(x):< a+bh Ni=2 :>f(1): at+tb x=2
x—2 R 1+ x>2
(x-2)

lim f(x)==1+a,lim f(x)=1+band f(2)=a+b

as fiscontinousatx=2 ... —l+a=l+bh=a+b
=a=1b=-1

[ prepared by: BALAJI KANCHI |

3.a
kx2 + 5 if
Find the value of k, so that the function fix) = '
2 il
1s continuous at x = 1.
Sol.
L.HL.sk+5
gettingk = -3
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Find the relationship between a and b so that the function f defined by

fx) = ax+1 if x<3
= bx+3 if x>3

1s continuous at x = 3.

3.c
For what value of k is the following function continuous at x = 27

2x+1 : mec?
fx = k s B=2
Ix—1 3 wxx2
3.d 2023
Function fis defined as

2x + 2, if x<2
filx) = k, if x=2
3x, if x>2

Find the value of k for which the function f is continuous at x = 2.

Sol.

As f1scontinuousat x =2

= lim f (x)= lim f(x)=f(2)

lim 3x= lim (2x+2)=k
=k=6

|prepured by: BALAJI KANCHI
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3.e 2023
The function

3ax + b, if x>1
flx) = 11, if x=1
bax —2b, if x<1

1s continuous at x = 1. Find the values of a and b.

Sol.
As fiscontinuousat x=1

=lim f(x)= l}ng f(x)=/(1)

x—17

lim (Bax +b)= lim (Sczx —2b)=11

x—=1" x—=1"
=3a+b=11and Sa—-2b=11

solving, we geta=3,b =2

Ipreparnd by: BALAJI KANCHI I

4.a
If the function f defined as
¥ -9
K_;,x¢3
[ = k .x=3

1s continuous at x = 3, find the value of k.

Answer:
lim™—~=6, . k=6
v—3 X —
4.b
Determine the value of ‘’k’ for which the following function is continuous
atx=3:
(x +3)% - 36
—— . x#3
k , Xx=3
Ans.
k=12.
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4.c
Find the value of k for which the function
Yz +3x—10
f(-lﬁ) —_ ;; _x‘ i 2
x—2
k ;=2
1s continuous at x = 2.

Sol.
lim f(x) =f(2)
x—2

(x+5)(2=7) _

I k
o | prepared by : BALAJI KANCHI |
4.d 2025
x? - 2x-3
. L |
Find k so that f(x) = x+1 is continuous at x = — 1.
k, x=—1
Sol.

.ox =2x-3 . (x=3)(x+1
11m—=11m( i )—llm(x—3) =—4
v——1 G v N | x——1 s ) | r——1
Also, f(-1)=k
as f1scontinuous,k=—4 [ereporedby: BALAJI KANCHI
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Il.Trigonometric Functions :

1.a
If the following function {(x) is continuous at x = 0, then write the value of k.
N sin —
f(x) = , B0
k ,x=0
Sol.
sin3—X sin —
lim—2 = lim E = 3
x—0 2 x—0 2 3_X 2
2
3
-~ k= 3 | prepared by : BALAJI KANCHI
1.b
[% + cos X ifxz0
For what value of ‘k’ is the function f(x) = 3x ’
1 k, i x=0
continuous atx=07?
Sol.
lim (smix +cost - § = k = §
Xx—0 3x 3 3
2.
The wvalue of k for which the function f given by
kecosx . T
if x#— i
f(x)={"" 2%, 2 1s continuous at x = —, 1s :
. T 2
B, if x=—
2
(a) 6 (b) 5
5
= d) 10
(c) 5 (d)
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3.a

Verify whether the function f defined by

1s continuous at x = 0 or not.

Sol.
1
limf (x) = lim x.sin — = 0x Finite value in [-1,1] = 0 =f(0)
x—0 x—0 X
-. fis a continuous function. [prepared by : BALAJI KANCHI |
3.b

Find the value(s) of ‘A, if the function

-2
sin“ Ax . . .
_ 5, 1f x# 0 1s continuous at x = 0.
f(x) = x
1 , ifx=0
Sol.
lim . . _ lim  /sin2 Ax _ lim  [sm? ax o, ol
_)Ot(x) X_)()( = ) xao[_(ﬂxJz .A] 3

Since {(x) 1s continuous at x = 0

i -
3 s OT(X) £(0)

=% ?92 —1=17).=+1 |preparedby: BALAJI KANCHI
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4.a

Find the value of p for which the function

jl—m?4xﬁr¢0

L

fo) =4
]_ p.x=0
1s continuous at x = 0.
Sol.

lim0 f(x) =1(0)

[ 4x2si0°2x
x—0 4);2 P
p=8

OR

LIL = lim 252 =24 -5
x—0-

£0) =k

k=8

a.b

Find the value of k for which the function f given as

1 —-cosx

‘ if x#0 . :
f(x) = 202 U7V i continuous at x = 0.
k , ifx=0
sl
fx) =
- if x=0

Prepared by : BALAJI KANCHI
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4.c
( 1—cos 4x
S when x<0
b4
I iz =i a, when x=0
Jx
, when x>0
| (\/16+ &)—4

and f is continuous at x = 0, find the value of a.
4.d

Find the value of k for which the given function f(x) is

continuous at x = 0.

2 —2cos 2x
5 ; x<0
X
f(x) = k : =0
vx
2% =)
J4+x -2
Sol.
LHL at x=0 RHL atx=0
lim f(0—h) lim Jh

h—0 h—0 /4+\/E_2
lim 2= 2¢08(=2h) - Jh(J4+h +2)

1m

h—0 (-]’!)2 h—0 /4/4-.\/%—/&{
. dsin® h

lim ) 2+2

h—0 h~

4 4

- flx) is continuous at x =0 if k = 4
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. T
ksin—(x+1), x<0
) 18 continuous at x=0.
tan x —sm x

J.'3 ’

x50

.Find the value of ‘a’ for which the function f defined as

ug:l

[asinz(x+1), x <0

tanx—sinx

3
X

X500

is continuous atx = 0.

Sol.

LHL = lim k.sin%(.t-i—l) =ik

=0

.
x=0"

x—0"

o | —

lim

Iim

tan x(1 —cos x)

3
X

X

tan x : 2[ sin x/2 ]2 _ 1

2x/2

| prepared by : BALAJI KANCHI
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6.
sin(a + 1)x + 2 sm..r, %
i1
If lx)= < 2 s E=g
J1+bx—1 550
L X

1s continuous at x=0, then find the values of a and b.

Sol.
LHL=a+3
R.HL =b/2

f(x) 1s continuous at x = 0. So,a + 3 =2 =Db/2

=g =] and b= 4

7.
SIIL X — COS X n
T a-m 4
Find the value of k for which the function f(x) = il
E .= i
4

. . T
1S contmuous at x =—..

Sol.
lim4f(_X) = f(n/4)

X—»TU/

lim \Esm(x—@ 4) -
xon/4 Hx-—m/4)

k= 4 |prepared by: BALAJI KANCHI
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Find the values of p and q, for which

(1 — sin’x : T
~ 5.  Hx<y
3 cosx Z
flx)= p ; b= mwi2

q(l —sin x)

2
U (= 202 , fx>al

1S continuous at x = /2.

9.
Determine the values of ‘a” and ‘b’ such that the following function is continuous

atx =0

S x+sinx

—_—if -7 <x<0

sin(a +1)x

Filey=4 24f #=0
e%illb.\' 55 .
2—1f x>0
bx
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lll. Exponential function:
1

Show that the function f given by |

e}‘/-"—l :
PR b v Af 220
&, e’ Y +1
—1 ,1f x=0

1s discontinuous at x=0.

Sol.
1
2,
el L x#0
f(x)="—
e* 4]
=1 x=0
L
X
LHL: lim &~
- __)0_ —
: e® £1
-1
i -
=Iimel : 0 I -1
h—0 —- 0+1
& Sl
1 L
. _e h
RHL: lim e] L~ fim =2 =1
h—0 — h—0 —
el +1 [+e P
LHL 5 RHL [preparea by : BALAJI KANCHI
f(x) 1s discontinuous at x =0
2.
Determine the values of ‘a” and ‘b’ such that the following function is continuous
atx =0
[ x+sinx .
— if -7 <x<0
sin(a +1)x
Filey=4 2,1f x=0
sin by
g =]
2——1f x>0
bx
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