
Important Questions - Continuity and Differentiability
12th Standard CBSE

Maths

*****************************************

QB365

Reg.No. :                 

Time : 01:00:00 Hrs

Total Marks : 50

Section-A
Examine the continuity of the function f (x) = x +5 at x=-12 1

Examine the continuity of the function f (x)=
1
x+ 3 , x ε R. 1

Discuss the continuity of the function defined by f(x) =
1
x , x ≠ 0 1

Find the point of discontinuity if any for the function f(x)=
1
x− 5

1

Verify MVT for the following : f (x) = (x-1) , in [0, 2].2/3 1

Section-B

If y= tan
1 − x
1 + x find

dy
dx

-1√ 2

If y = tan
sinx

1 + cosx , find
dy
dx

-1√ 2

If y = a  +x +x +a , find dy/dxx a x a 2

If x = 
at

1 + t2
, y =

at2

1 + t2
, find

dy
dxat t = 2 2

If e  (x+1) = 1, show that dy/dx = -ey y 2

y = tan − 1 5x

1 − 6x2 ,\(-\frac { 1 }{ \sqrt { 6 } } . then prove that 
dy
dx =

2

1 + 4x2 +
3

1 + 9x3  . 2

Section-C

Show that the function f (x)= 
x3 + 3 , if x ≠ 0
1 , if x = 0  is not continuous at x=0. { 3

Check the continuity of the function f given by: 

f(x)=2x+3 at x=1.

3

Discuss the continuity of the function f given by: 

f(x) = |x|at x = 0.

3

Discuss the continuity of the function f defined by: 

f(x) = x3 + x2 − 1

3

Section-D
Find the value of 'a' for which the function 'f' defined as: 

f(x) =
a sin

π
2 (x + ), x ≤ 0

tan x− sin x

x3 , x > 0
 

is continuous at x=0.

{
3

If x16y9 = x2 + y 17, prove that 
dy
dx =

2y
x( ) 3

Find the value of 
dy
dxat θ =

π
4 if x = aeθ(sinθ − cosθ)and y = aeθ(sinθ + cosθ) 3

Section-E

Find the value of k, so that the function f(x) =
kx2, if x ≥ 1
4 , if x < 1  is continuous at x=1.{ 4

Discuss the continuity of the following function at x=0 : f (x) = f(x) =
x4 + 2x3 + x2

tan − 1x
   , x ≠ 0

       0   ,  x = 0
.{

4

Discuss the continuity of the function f (x)=| x | + | x-1 | at x=1. 4

Section-A
Hence, continuous at x =-1. 1

For x=-3 function is not defined. Hence, not continuous for x ε R. 1
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Continuous at x=a ( ≠ 0) ∈  R. 1

Function is not defined for x=5. Hence discontinuous at x=5. 1

Not verified as function f (x) = (x - 1)  is not di�erentiable at x = 1 [ 0, 2 ].2/3 1

Section-B
We have, y = tan 1 − x

1 + x  

Put x = cos2θ 

⇒ 2θ = cos x 

⇒ θ = 1/2cos x 

y = tan 1 − cos2θ
1 + cos2θ  

y = 
tan − 1 2sin2θ

2cos2θ
 

( ∵ cos2θ = 2cos θ-1 = 1-2sin θ 

y = tan (tan        θ) 

y = θ = 1/2cos x 

dy
dx =

1
2

− 1

√1 − x2
=

− 1

2√1 − x2
       

-1√
-1

-1

-1√
√

2 2

-1

-1

( )

2

Given, y = tan sinx
1 + cosx  

y = tan 2sin
x
2 cos

x
2

2cos2 x
2

 

y = tan
tan

x
2  

y = tan

-1√
-1√
-1(√ )
-1

2

We have, y = a  +x +x +a  

Let v = x  

log v = x log x 
1
v
dv
dx = x +

1
x + logx 

dv
dx = v|1 + logx| 

= x (1+lodx) 
dy
dx = axloga + axa− 1 +

dv
dx + 0 

⇒
dy
dx = axloga + axa− 1 + xx(1 + logx)

x a x a

x

x

2

We have, x =  at

1 + t2
, y =

at2

1 + t2
 

dx
dt =

( 1 + t ) 2a− at ( 2t )

( 1 + t2 )
2  

⇒    dx
dt =

a+ at2 − 2at2

( 1 + t2 )
2  

= a− at2

( 1 + t2 )
2  

and  dy
dt =

( 1 + t2 )22at− at2 ( 2t )

( 1 + t2 )2  

⇒
dy
dt =

2at+ 2at3 − 2at3

( 1 + t2 ) 2 =
2at

( 1 + t2 ) 2  

∴   dy
dx =

2at

( 1 + t2 )2 ×
( 1 + t2 )2

a− at2
 

=
2at

a− at2
=

2t

1 − t2
 

(
dy
dx )

att= 2
 =  2 ( 2 )

1 − 4  

= -4/3

2

On di�erentiating e  (x+1) = 1 

e +(x+1)e dy/dx = 0 

⇒ ey +
dy
dx = 0 

⇒
dy
dx = −ey

y

y y

2
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y = tan − 1 3x+ 2x
1 − 3x2x  

=tan − 13x + tan − 12x 

⇒
dy
dx =

3

1 + 9x3 +
2

1 + 4x2

2

Section-C

limx→ 0f(x) = limx→ 0 x3 + 3 = 0 + 3 = 3f(0) = 1Thus limx→ 0f(x) ≠ f(0)Hence, f is not continuous at x = 0.( ) 3

limx→ 1f(x) = limx→ 1(2x + 3) = 2(1) + 3 = 5f(1) = 2(1) + 3 = 5.Thus limx→ 1f(x) = f(1)Hence, f is continuous at x = 1. 3

By definition, f(x) =
−x, if x < 0
x, if x ≥ 0.  

limx→ 0 − f(x) = limx→ 0 − ( − x) = 0 

limx→ 0 + f(x) = limx→ 0 − (x) = 0 

Also, f(0) = 0 

Thus limx→ 0 − f(x) = limx→ 0 + f(x) = f(0) 

Hence, ′ f ′ is continuous at x = 0.

{ 3

We have : f(x) = x3 + x2 − 1 

Which is polynomial function 

and Df = R 

Let cϵDf 

Then limx→ cf(x) = limx→ c(x
3 + x2 − 1) 

= c3 + c2 − 1 = f(c) 

⇒ f is continuous at x = c.  

But c is arbitrary. 

Hence, f is continuous at each of its domains.

3

Section-D

limx→ 0 − f(x) = limx→ 0 −a sin
π
2 (x + 1) 

= limh→ 0a sin
π
2 (0 − h + 1) 

= a sin
π
2 (0 − 0 + 1) = a sin

π
2  

= a.1 = a 

limx→ 0 + f(x) = limx→ 0 +
tan x− sin x

x3  

= limh→ 0
tan ( 0 + h ) − sin ( 0 + h )

( 0 + h ) 3  

= limh→ 0
tanh− sinh

h3  

= limh→ 0
sinh
h

1 − cosh

h2 .
1

cos h  

= limh→ 0
sinh
h limh→ 0

2sin2h / 2

h2 .
1

cos h  

= limh→ 0
sinh / 2
h / 2

2 1
cos 0  

= 1.
1
2 (1)2 1

1 =
1
2  

Also f(0)= = a sin
π
2 (0 + 1) = a sin

π
2 = a(1) = a 

For continuity,  limx→ 0 − f(x) = limx→ 0 + f(x) = f(0)a =
1
2 = a 

Hence, a =
1
2

( )

3

We have: x16y9 = x2 + y 17,  

Taking logs., 

log(x16y9) = log x2 + y 17 16logx + 9logy = 17log x2 + y
16
x +

9
y .

dy
dx = 17

1

x2 + y
2x +

dy
dx =

9
y −

17

x2 + y

dy
dx =

34x

x2 + y
−

16
x =

9x2 + 9y− 17y

y x2 + y

dy
dx =

34x2 − 16x2 − 16y

x x2 + y
=

1
y 9x2 − 8y

( )

( ) ( ) [ ] [ ] ( ) ( ) ( )

3

We have: x = aeθ(sinθ − cosθ) y = aeθ(sinθ + cosθ) 
dx
dθ = aeθ(cosθ + sinθ) + aeθ(sinθ − cosθ) = 2aeθsinθ

dy
dθ = aeθ(cosθ − sinθ) + aeθ(sinθ + cosθ) = 2aeθcosθ

dy
dx =

dy / dθ
dx / dθ =

2aeθcosθ

2aeθsinθ
=
cosθ
sinθ = cotθHence,

dy
dx = cot

π
4 = 1

3

Section-E
k = 4 4

0=0, true. Hence, continuous. 4

| x |, | x-1| are continuous function and sum is also continuous. 4
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