
1

Subjects : Maths Practice Questions and Pyqs
Continuity and Differentiability

Maths - Section A ( MCQ )

A) B) C) D)

A) B) C) D)

A) B) C) D)

A) B) C) D)

A) B) C) D)

A) 4,5 B) 16,32 C) 8,10 D) 16,16

A) B) C) D)

The value of f(0) so that the function ,  is continuous at , is
1.

𝑓(𝑥) =
(256− 8𝑥)

1
4 − 4

16− 4(64 + 3𝑥)
1
3

𝑥 ≠ 0 𝑥 = 0

−
1

8

1

8

1

64
8

If the function f is continuous at , where , for , then the value of  is....2.
𝑥 = 1 𝑓(𝑥) =

1 + cos(𝜋𝑥)

𝜋(1− 𝑥)2
𝑥 ≠ 1 𝑓(1)

𝜋

2

𝜋

4

𝜋

6

𝜋

9

If  is continuous at , where , for  and , then the value of  is ...3. 𝑓(𝑥) 𝑥 = 0 𝑓(𝑥) =
8𝑥 − 2𝑥

𝑘𝑥 − 1
𝑥 ≠ 0 𝑓(0) = 2 𝑘

0 4 −2 2

If  is continuous at , then 
4.

𝑓(𝑥) =

⎧

⎨
⎩

{
{

{
{

(8− 2𝑥)
1
3 − 2

3− (243 + 5𝑥)
1
5

, if 𝑥 ≠ 0

𝑘, if 𝑥 = 0

𝑥 = 0 𝑘 =

5

2
−

5

2

27

2

−27
2

The number of point / points where the function  is discontinuous is......5. 𝑓(𝑥) =
1

𝑥2 − 5|𝑥| + 6

0 1 2 4

If  is continuous at point  where

then the values of  and b , respectively, are

6. f(𝑥) 𝑥 = 0

f(𝑥) =

⎧

⎨

⎩

{
{

{
{

3 sin𝑥+5 tan𝑥
𝑎𝑥−1 ,𝑥 < 0
2

log 2 ,𝑥 = 0

8𝑥+2𝑥 cos𝑥
𝐛𝑥−1 ,𝑥 > 0

𝑎

If 

Is continuous at , then the value of  is

7.

𝑓(𝑥) =

⎧

⎨
⎩

{
{

{
{

𝑥−3
|𝑥−3| + 𝑎 ,𝑥 < 3

𝑎+ 𝑏 ,𝑥 = 3

∣ 𝑥−3
𝑥−3 + 𝑏 ,𝑥 > 3

𝑥 = 3 a− b

−1 0 1 2

The number of discontinuities of the greatest integer function 8. f(𝑥) = [𝑥],𝑥 ∈ (− 7
2 , 100)
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A) 104 B) 100 C) 102 D) 103

A) B) C) D)

A) B) C) D)

A) (A) all irrational numbers . B) no .

C) all integer points. D) every rational  which is not an integer.

A) 2 B) 1 C) 0 D) -1

A) B) C) D)

A) B) C) D)

A) B) C) D)

A) B) C) D)

A) 10 B) 9 C) 6 D) 8

A) B) C) D)

A) B) C) D)

Let the function  be defined as:

If  is continuous at , then the value of  is...

9. 𝑓(𝑥)

𝑓(𝑥) =

⎧

⎨
⎩

{
{

{
{

[tan( 𝜋

4
+ 𝑥)]

1

𝑥 , 𝑥 ≠ 0

𝑘, 𝑥 = 0
𝑓(𝑥) 𝑥 = 0 𝑘

𝑒 𝑒2 1

𝑒2
1

𝑒

If the function  is continuous at  then,  ________10. 𝑓 (𝑥) =
log(1+𝑎𝑥)−log(1−𝑏𝑥)

𝑥 ,𝑥 ≠ 0 𝑥 = 0 𝑓 (0) =

log 𝑎− log 𝑏 𝑎+ 𝑏 log 𝑎+ log 𝑏 𝑎− 𝑏

The function , where  denotes the greatest integer function, is discontinuous at11. f(𝑥) = [𝑥] ⋅ cos ( 2𝑥−1
2
)𝜋 [⋅]

𝑥 𝑥

𝑥

If the function  if 
 if 

is continuous at , then 

12. 𝑓(𝑥) = 1−sin 2𝑥+cos 2𝑥
1+sin 2𝑥+cos 2𝑥 𝑥 ≠ 𝜋

2

= k 𝑥 = 𝜋

2

𝑥 = 𝜋

2
k =

If the function  defined by  is continuous at  , then  _______13.
𝑓 (𝑥) 𝑓 (𝑥) = {𝑥 sin 1

𝑥 for 𝑥 ≠ 0

𝑘 for 𝑥 = 0
𝑥 = 0 𝑘 =

0 1 −1 1
2

The set of points where the function  is differentiable, is14. 𝑓(𝑥) = |𝑥− 1|𝑒𝑥

𝑅 𝑅− {1} 𝑅− {−1} 𝑅− {0}

If 
continuous at , then value of  is

15. 𝑓(𝑥) = { log(1+2𝑎𝑥)−log(1−𝑏𝑥)
𝑥 , 𝑥 ≠ 0 𝑘 ,𝑥 = 0

𝑥 = 0 𝑘

𝑏+ 𝑎 𝑏− 2𝑎 2𝑎− 𝑏 2𝑎+ 𝑏

If , for  is continuous at , then 16. f(𝑥) = 𝑥+𝑥2+𝑥3+…………+𝑥n−n
𝑥−1 𝑥 ≠ 1 𝑥 = 1 f(1) =

n(n+1)(4n−1)
6

n(n+1)
2

n(n+1)(2n+1)
6

n(2n+1)
4

Let , for , where  denotes the greatest integer function. Then the number of
points of discontinuity of  is equal to

17. f(𝑥) = 𝑥 [ 𝑥2 ] −10 < 𝑥 < 10 [t]
𝑓

If the derivative of the function  is continuous everywhere then18.
𝑓(𝑥) = {𝑎𝑥2 + 𝑏 if 𝑥 < −1

𝑏𝑥2 + 𝑎𝑥+ 4 if 𝑥 ≥ −1

𝑎 = 2, 𝑏 = 3 𝑎 = 3, 𝑏 = 2 𝑎 = −2, 𝑏 = 3 𝑎 = −3, 𝑏 = −2

If the function f is continuous at , where , for , then 19.
𝑥 = 𝜋 𝑓(𝑥) =

1− cos[7(𝑥− 𝜋)]

5(𝑥− 𝜋)2
𝑥 ≠ 𝜋 𝑓(𝜋) =

49

4

4

49

49

10

10

49

The function  is20. 𝑓(𝑥) = 𝑒−|𝑥|
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A) continuous everywhere but not differentiable at 

B) continuous and differentiable everywhere

C) not continuous at 

D) None of the above

A) B)  is an even function

C) D)  is an odd function

A) B)

C) D)

A) B) C) D)

A) B) C) D)

A) B)

C) D)

A) B) C) D)

A) B) C) D)

A) B) C) D)

A) B) C) D)

𝑥 = 0

𝑥 = 0

If  is an even function then21. 𝑓 : 𝑅→ 𝑅

𝑓 ′(0) = 1 𝑓 ′(𝑥)

𝑓(0) = 0 𝑓 ′(𝑥)

If , then the value of  is..22.
𝑦 =

1

3𝑥+ 5

𝑑9𝑦

𝑑𝑥9

9! × 39

(3𝑥+ 5)9
(−1)8 × 9! × 39

(3𝑥+ 5)9

(−1)9 × 9! × 39

(3𝑥+ 5)10
(−1)8 × 8! × 39

(3𝑥+ 5)10

If , where , then 23. 𝑦 = cos−1(sin𝑥)
𝜋

2
< 𝑥 < 𝜋

𝑑𝑦

𝑑𝑥
= ...

−1 0 1 2

The derivative of  with respect to  is...
24.

tan−1(
√
1 + 𝑥2 − 1

𝑥
) sin−1 ( 2𝑥

1 + 𝑥2
)

1

2

1

4
1 2

If  and , then 25.
cot[𝑓(𝑥)] =

3𝑥− 𝑥3

1− 3𝑥2
sin[𝑔(𝑥)] =

1− 𝑥2

1 + 𝑥2
lim
𝑥→𝑡

𝑓(𝑥)− 𝑓(𝑡)

𝑔(𝑥)− 𝑔(𝑡)
= …

3

2(1 + 𝑡2)

3

2

5

2
− 5

2(1 + 𝑡2)

The derivative of  with respect to  is26. log10 𝑥 log𝑥 10

− log10 𝑥
2 −(log10 𝑥)2 (log𝑥 10)

2 𝑥2

100

If , where  and  at  is , then the value of 

is

27.
𝑦 = [(𝑥+ 1)(2𝑥+ 1)(3𝑥+ 1)……(𝑛𝑥+ 1)]4 𝑛 ∈ 𝑁

𝑑𝑦

𝑑𝑥
𝑥 = 0 2𝑘 𝑘

𝑛(𝑛+ 1)

2
𝑛(𝑛+ 1) 2𝑛(𝑛+ 1) 4𝑛(𝑛+ 1)

If , then 28.
𝑥 = sin(𝑡), 𝑦 = cos(𝑝𝑡) (1− 𝑥2)

𝑑2𝑦

𝑑𝑥2
− 𝑥

𝑑𝑦

𝑑𝑥
=

0 −𝑝2𝑦 𝑝2𝑦 𝑝

If , then  at  is
29.

𝑦 =√tan𝑥+√tan𝑥+
√
tan𝑥+⋯⋯⋯∞ ( 𝑑𝑦

𝑑𝑥
)

2

𝑥 =
𝜋

4

5

4

−5
4

4

5

−4
5



4

A) B) C) D)

A) B) C) D)

A) B) C) D)

A) B) C) D)

A) B) C) D)

A) B) C) D)

A) B) C) D)

A) B) C) D)

A) 14 B) -14 C) D)

A) B) C) D)

A) B) C) D)

A) 0 B) 2 C) 3 D) 6

A) 60 B) 80 C) 240 D) 120

A) B)

C) D)

If  and , where  then 30.
𝑥3 + 𝑦3 = 6

𝑑2𝑦

𝑑𝑥2
⋅
𝑑2𝑥

𝑑𝑦2
=

𝑚

(𝑥𝑦)𝑛
𝑚,𝑛 ∈ 𝑅

𝑚

𝑛
=

36 9 6 4

If  , then 31. 𝑦
1
𝑚 + 𝑦

−1
𝑚 = 2𝑥 (𝑥2 − 1)𝑦 2

1 =

𝑚𝑦2 𝑚2𝑦2 𝑚2𝑦 𝑚𝑦

If , then the value of  at  is32.
𝑦 = sin(𝑒log 2𝑥)

𝑑𝑦

𝑑𝑥
𝑥 =

𝜋

2

2 −2 1 −1

If , then 33. 𝑓(𝑥) =
√
𝑥2 + 1, 𝑔(𝑥) =

𝑥+ 1

𝑥2 + 1
,ℎ(𝑥) = 2𝑥− 3 𝑓 ′ (ℎ′(𝑔′(𝑥))) =

0 1
√
𝑥2 + 1

2
√
5

𝑥
√
𝑥2 + 1

If , then the value of  at  is
34.

𝑦 = log𝑥𝑥 ( 𝑑𝑦

𝑑𝑥
)

2

𝑥 = 𝑒2

4 𝑒 𝑒2 9

The derivative of  w. r. t.  is35. log8(log5 𝑥) 𝑥

1

log5 8 log𝑥

1

𝑥 log 5 log𝑥

1

𝑥 log𝑥 log 8 log 5

1

𝑥 log 8 log𝑥

The derivative of the function  is positive for36. 𝑓(𝑥) = cos4 𝑥+ sin4 𝑥, 0 ≤ 𝑥 ≤ 2𝜋

0 < 𝑥 <
𝜋

8

𝜋

4
< 𝑥 <

𝜋

2
𝜋

2
< 𝑥 <

5𝜋

8

5𝜋

8
< 𝑥 <

3𝜋

4

If , then  is equal to37. 𝑓(𝑥) = cos𝑥 cos 2𝑥 cos 4𝑥 cos 8𝑥 cos 16𝑥 𝑓 ′ ( 𝜋

4
)

1 0
√
2 1

√
2

If  and , then  at  is38. 8f(𝑥) + 6f ( 1
𝑥
) = 𝑥+ 5 𝑦 = 𝑥2f(𝑥) d𝑦

d𝑥
𝑥 = −1
1
14 − 1

14

If , then  at  is39. f(1) = 3, f ′(1) = 2 d
d𝑥

{log [f (e𝑥 + 2𝑥)]} 𝑥 = 0

2
3

3
2 2 0

If , then  is equal to40. (a + b𝑥)e
y

𝑥 = 𝑥 𝑥3 d2y
d𝑥2

(y dy
d𝑥
− 𝑥)2 (𝑥 dy

d𝑥
− y)2 (𝑥 dy

d𝑥
+ y)2 (y dy

d𝑥
+ 𝑥)2

If , then  at  is41. 𝑥 = sin 𝜃, 𝑦 = sin3
𝜃

d2𝑦

d𝑥2 𝜃 = 𝜋

2

If , then 42. f(𝑥) = (1 + 𝑥) (1 + 𝑥2) (1 + 𝑥4) (1 + 𝑥8) 𝑓 ′(1) =

If , then  is equal to43. 𝑦 = log [e5𝑥 ( 3𝑥−4
𝑥+5 )

4
3 ] d𝑦

d𝑥

5 + 4
3𝑥−4 −

4
3(𝑥+5)

5 + 4
3(3𝑥−4) −

4
3(𝑥+5)

5𝑥+ 4
3𝑥−4 −

4
3(𝑥+5)

5 + 12
3𝑥−4 −

4
(𝑥+5)
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A) B) C) D)

A) B) C) D)

A) B) C) D)

A) B) C) D)

A) B) C) D)

A) B) C) D)

A) B) C) D)

A) B) C) D)

A) B) 1 C) 0 D) does not exist

A) B) C) D)

A) B) C) D)

A) B) C) D)

If , then  equals44. f(𝑥) = sin−1 ( 2⋅3𝑥
1+9𝑥 ) f ′ ( 1

2 )
√
3 log(

√
3) −

√
3 log 3 −

√
3 log(

√
3)

√
3 log 3

If  and , then  is equal to45. 𝑥2 + 𝑦2 = t + 1
t 𝑥4 + 𝑦4 = t2 + 1

t2
d𝑦
d𝑥

𝑦

𝑥

−𝑦
𝑥

𝑥
𝑦

−𝑥
𝑦

If , then 46. 𝑒𝑥 + 𝑒𝑦 = 𝑒𝑥+𝑦
𝑑𝑦

𝑑𝑥 =

−𝑒𝑦−𝑥 𝑒𝑥−𝑦 −𝑒𝑥−𝑦 𝑒𝑦−𝑥

If , then 47. 𝑦 = sin−1 ( 5𝑥+12
√
1−𝑥2

13
) 𝑑𝑦

𝑑𝑥
=

2√
1−𝑥2

𝑥√
1−𝑥2

−1√
1−𝑥2

−𝑥√
1−𝑥2

If  then  ………48. 𝑥 = √𝑎sin
−1𝑡, 𝑦 =

√
𝑎cos−1𝑡, 𝑑𝑦

𝑑𝑥
=

−𝑦
𝑥

𝑥
𝑦

𝑦

𝑥
−𝑥
𝑦

If  then 49. 𝑦 = 3𝑒5𝑥 + 5𝑒3𝑥, 𝑑2𝑦

𝑑𝑥2 − 8 𝑑𝑦

𝑑𝑥 =

−10𝑦 15𝑦 −15𝑦 10𝑦

If  then 50. 𝑦
√
1− 𝑥2 + 𝑥√1− 𝑦2 = 1, 𝑑𝑦

𝑑𝑥
=

−√ 1−𝑦2
1−𝑥2

−√ 1−𝑥2

1−𝑦2 √ 1+𝑦2

1+𝑥2
√ 1−𝑥2

1−𝑦2

If  then 51. 𝑦 = 1 + 𝑥+ 𝑥2

2! + 𝑥3

3! +…… 𝑑𝑦

𝑑𝑥 =

𝑦− 1 𝑦+ 1 𝑦2 − 1 𝑦

If , then  is52. 𝑓(𝑥) = |𝑥− 3| 𝑓 ′(3)

−1

If , then  is53. 𝑥𝑝 + 𝑦𝑞 = (𝑥+ 𝑦)𝑝+𝑞 𝑑𝑦

𝑑𝑥

− 𝑥
𝑦

𝑥
𝑦

− 𝑦

𝑥

𝑦

𝑥

If , then
the value of  is

54. 𝑥 = 2 cos 𝑡− cos 2𝑡, 𝑦 = 2 sin 𝑡− sin 2𝑡
𝑑2𝑦

𝑑𝑥2 ∣
𝑡=𝜋/2

3/2 5/2 5/2 −3/2

If , then  is equal to55. 𝑥𝑝𝑦𝑞 = (𝑥+ 𝑦)𝑝+𝑞 𝑑𝑦

𝑑𝑥

𝑦/𝑥 𝑝𝑦/𝑞𝑥 𝑥/𝑦 𝑞𝑦/𝑝𝑥
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