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CONTINUITY AND DIFFERENTIABILITY

Single Correct Answer Type

1. If is

continuous at  then minimum value of is  b. 

c.  d. 0

A. 

B. 

C. 

D. 0

f(x) =
⎧⎪
⎨
⎪⎩

( + cos( ))

ab/x2

, x ≠ 0&e3atx = 0
⎫⎪
⎬
⎪⎭

sin(2x2)

a

3x

b

x = 0 ∀b ∈ R a −1/8 −1/4

−1/2

−1/8

−1/4

−1/2

https://doubtnut.app.link/lkek2J5wfhb
https://doubtnut.app.link/MVcbJvrhfnb
https://doubtnut.app.link/MVcbJvrhfnb
https://dl.doubtnut.com/l/_x3SO6CkfjkCF


Answer: B

View Text Solution

2. Let  be any function. Also  is de�ned by 

 for all  Then  is 

a. Onto if  is onto b. One-one if  is one-one c. Continuous if  is

continuous d. None of these

A. onto if f is onto

B. one-one if f is one-one

C. continuous if f is continuous

D. None of these

Answer: C

Watch Video Solution

f :R → R g :R → R

g(x) = |f(x)| x. g

f f f

https://dl.doubtnut.com/l/_x3SO6CkfjkCF
https://dl.doubtnut.com/l/_Qj3mU25F24Ap


3. Let

.Determine the value of p, if possible, so that the function is continuous

at .

A. 1

B. 

C. 4

D. none of these

Answer: D

Watch Video Solution

f(x) = [ , x < and p, x = and
1 − sinπx

1 + cos 2πx

1

2

1

2

√2x − 1

√4 + √2x − 1 − 2

x =
1

2

1/4

4. For which of the following functions  exists such that  is

continuous at  b.  c. f(x)=x sinpi/x d. 

f(0) f(x)

f(x) =
1

(log)e|x|
f(x) =

1

(log)e|x|

f(x) =
1

1 + 2cot x

https://dl.doubtnut.com/l/_1rHlI0qoe2tu
https://dl.doubtnut.com/l/_Jnf4lYa865Ft


A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

f(x) =
1

loge|x|

f(x) = cos( )
|sinx|

x

f(x) = x
sin(π)

x

f(x) = (1) =
1

1 + 2cot x

5. Let 

where h is a rational function such that 

(i) It is continuous everywhere except when ,  

(ii) .  

The value of h(1) is

A. 

B. 

C. 

f(x) = x3 − x2 − 3x − 1, g(x) = (x + 1)a and h(x) =
f(x)

g(x)

x = − 1

lim
x→ − 1

h(x) =
1
2

1/2

1/4

−1/2

https://dl.doubtnut.com/l/_Jnf4lYa865Ft
https://dl.doubtnut.com/l/_5BH75dLqxa7s


D. 1

Answer: C

Watch Video Solution

6. If the function  is continuous at 

then the value of  is

A. 0

B. 

C. 1

D. 2

Answer: B

View Text Solution

f(x) =
3x2 + ax + a + 3

x2 + x − 2
x = − 2,

f( − 2)

−1

https://dl.doubtnut.com/l/_5BH75dLqxa7s
https://dl.doubtnut.com/l/_n3RuAPofgOcw


7. Let  (where [.] denotes the

greatest integer function). 

Then f(x) is

A. continuous only at a �nite number of points.

B. discontinuous at a �nite number of points.

C. discontinuous at an in�nite number of points.

D. discontinuous at x = 0.

Answer: C

View Text Solution

f(x) = {
8 , x < 0

a[x], a ∈ R − {0}, x ≥ 0

1
x

8. Let  for all x ∈ R, and let 

 for t ∈ [1, x] for all x ∈ (1, ∞).Which of

the following is true ?

A. f is continuous at 

f(x) = (1 − x)2 sin2 x + x2

g(x) = ∫( − ln t)f(t)dt
2(t − 1)

t + 1

x = π/2

https://dl.doubtnut.com/l/_3Cecj3GRMvuj
https://dl.doubtnut.com/l/_6dCVTm7QmU34


B. f has an irremovable discontinuity at 

C. f has a removable discontinuity at 

D. none of these

Answer: B

Watch Video Solution

x = π/2

x = π/2

9. If

is continuous at  then ([.] denotes the greatest integer

function)  b.  c.  d. 

A. 

B. 

C. 

D. 

f(x) = {sin( )(x − [x]), x < 55(b − 1), x = 5 , x >
π

2

ab2∣∣x2 − 11x + 24∣∣

x − 3

x = 5, a, b ∈ R

a = , b =
25

108

6

5
a = , b =

6

13

17

29
a = , b =

1

2

25

36

a = , b =
23

100

6

5

a = , b =
25

108

6

5

a = , b =
6

13

17

29

a = , b =
1

2

25

36

a = (23), (100), b =
6

5

https://dl.doubtnut.com/l/_6dCVTm7QmU34
https://dl.doubtnut.com/l/_WkVvLdURdT11


Answer: A

Watch Video Solution

10. The function  is discontinuous only at  such that 

 The total number of such functions is  b.  c.  d.

none of these

A. 2

B. 3

C. 6

D. none of these

Answer: C

Watch Video Solution

f(x) x = 0

f 2(x) = 1 ∀x ∈ R. 2 3 6

https://dl.doubtnut.com/l/_WkVvLdURdT11
https://dl.doubtnut.com/l/_oxCmXpGpqphn


11.  is continuous from right at

the point  then  equals  

a.  

b.   

c.   

d. none of these

A. 0

B. 1\4

C. 

D. none of these

Answer: B

Watch Video Solution

f(x) = {(x2 + e )
− 1

k, x = 2, x ≠ 2
1

2 − x

x = 2, k

0

1/4

−1/4

−1/4

12. Let  where 

 then the

g(x) = f(f(x))

f(x) = {1 + x; 0 ≤ x ≤ 2} and f(x) = {3 − x; 2 < x ≤ 3}

https://dl.doubtnut.com/l/_FJLOb8ZEdJ2F
https://dl.doubtnut.com/l/_R2AKr9ic8cUn


number of points of discontinuity of  in [0,3] is :

A. 0

B. 1

C. 2

D. 3

Answer: C

View Text Solution

g(x)

13. If the function  is continuous at  ,

then the value of  is  b.  c.  d. none of these

A. 

B. 

C. 

D. none of these

f(x) =
(128a + ax)1 / 8 − 2

(32 + bx)
1 / 5

− 2
x = 0

a/b f(0)
3

5
28 / 5f(0) f(0)

64
5

f(0)
3

5

28 / 5f(0)

f(0)
64
5

https://dl.doubtnut.com/l/_R2AKr9ic8cUn
https://dl.doubtnut.com/l/_cKeFZY56Kv2w


Answer: C

Watch Video Solution

14. If  is continous at 

then the value of  is a. 2 b. 3 c. -3 d. 7

A. 2

B. 3

C. 

D. 7

Answer: C

Watch Video Solution

f(x) =

⎧⎪
⎨
⎪⎩

1x = 0, x ≠ 0
1 − cos(1 − )cos x

2

2mxn
x = 0

m + n

−3

https://dl.doubtnut.com/l/_cKeFZY56Kv2w
https://dl.doubtnut.com/l/_0kasfBqwuBQf


15. Let . If  is continuous at 

 then the value of  is

A. 1

B. 2

C. 5

D. 9

Answer: B

Watch Video Solution

f(x) =
⎧
⎨⎩

+ 0 < |x| ≤ 1

x = 0

α cot x
x

β

x2

1
3

f(x)

x = 0 α2 + β2

16. Let  has exactly two points

of continuity then the value of  are  b.  c.  d.

A. (0,3]

B. [0,1]

f(x) = { , ξsrationalb, ξsrational
2

1 + x2

b (0, 3] [0, 1] (0, 2] φ

https://dl.doubtnut.com/l/_GWjm5pszKnRb
https://dl.doubtnut.com/l/_brObiigIadlS


C. (0,2]

D. 

Answer: C

Watch Video Solution

ϕ

17. If   

(where [x] is the greatest integer function of x) and a gt 0, then

A. 

B. f has a removable discontinuity at x = a

C. f has an irremovable discontinuity at x = a

D. 

Answer: B

View Text Solution

f(x)'

⎧⎪ ⎪
⎨
⎪ ⎪⎩

sin( )tan[ ] for x > a

for x < a

a−x

2
πx

2a

[ cos( ) ]πx

2a

a−x

f(a− ) < 0

f(a+ ) < 0

https://dl.doubtnut.com/l/_brObiigIadlS
https://dl.doubtnut.com/l/_RgWV8Lpv8EAP


18. Let  , (where [.] denotes the

greatest integer less than or equal to  ). Then the number of points,

where  is discontinuous is a. one b. zero c. three d. in�nite

A. one

B. zero

C. three

D. in�nite

Answer: C

Watch Video Solution

f(x) = [tanx[cot x]], x[ , ]
π

12
π

12

x

f(x)

19. Let  be any function which is such that  is rational

for irrational x and that  is iirrational for rational x, then in [a,b]

A. f is discontinuous everywhere

B. f is discontinuous only at x = 0 and discontinuous everywhere

f : [a, b] → R f(x)

f(x)

https://dl.doubtnut.com/l/_RgWV8Lpv8EAP
https://dl.doubtnut.com/l/_KgTXR8R2RZxZ
https://dl.doubtnut.com/l/_yFoYa2jJcFBZ


C. f is continuous for all irrational x and discontinuous for rational x

D. f is continuous for rational x and discontinuous for irrational x

Answer: A

View Text Solution

20. If  is continuous for real x, then (where [.]

represents the greatest integer function)

A. 

B. 

C. 

D. 

Answer: A

View Text Solution

f(x) = [x](sinkx)p

k ∈ [nπ, n ∈ I], p > 0

k ∈ {2nπ, n ∈ I}, p > 0

k ∈ {nπ, n ∈ I}, p ∈ R − {0}

k ∈ {nπ, nI, n ≠ 0}, p ∈ R − {0}

https://dl.doubtnut.com/l/_yFoYa2jJcFBZ
https://dl.doubtnut.com/l/_VKuKoDPewn1A
https://dl.doubtnut.com/l/_uFNKe73Gxg8Z


21. Statement 1: Minimum number of points of discontinuity of the

function  , where [.] denotes the

greatest integer function and  is zero. Statement 2:

 can be continuous at a point of discontinuity, say

 Statement 1 is True, Statement 2 is

True, Statement 2 isa correct explanation for Statement 1. Statement 1 is

True, Statement 2 is True, Statement 2 is NOT a correct explanation for

statement 1. Statement 1 is True, Statement 2 is False Statement 1 is False,

Statement 2 is True.

A. Statement 1 is True, Statement 2 is True, Statement 2 is a correct

explaination for Statement 1.

B. Statement 1 is True, Statement 2 is True, Statement 2 is NOT a

correct explanation for Statement 1/

C. Statement 1 is True, Statement 2 is False.

D. Statement 1 is False, Statement 2 is True.

Answer: D

f(x) = (g(x)[2x − 1] ∀x ∈ ( − 3, − 1)

g(x) = ax3 = x2 + 1

f(x)

x = c1of[2x − 1] if g(c1) = 0.

https://dl.doubtnut.com/l/_uFNKe73Gxg8Z


View Text Solution

22. Number of points of discontinuity of  in its

domain is equal to (where [.] denotes the greatest integer function) a. 0

b. 1 c. 2 d. 3

A. 0

B. 1

C. 2

D. 3

Answer: D

Watch Video Solution

f(x) = [sin− 1 x] − [x]

23. If  when 

such that  are continuous functions at  then

the value of  is  b.  c.  d. 

g(x) = ( lim )
m

−→
∞

xmf(x) + h(x) + 3

2xm + 4x + 1
x ≠ 1andg(1) = e3

f(x), g(x)andh(x) x = 1

5f(1) − 2h(1) 7 6 9 8

https://dl.doubtnut.com/l/_uFNKe73Gxg8Z
https://dl.doubtnut.com/l/_qsoTjzq5cbS9
https://dl.doubtnut.com/l/_sLFCuQHd7fGD


A. 7

B. 6

C. 9

D. 8

Answer: B

Watch Video Solution

24. The number of points of discontinuity of 

(where [] denotes the greatest integer function and {} is fractional part of

 ) in the interval  is  b.  c.  d. 4

A. 1

B. 6

C. 2

D. 5

fx) = [2x2] − {2x2}2

x ( − 2, 2), 1 6 2

https://dl.doubtnut.com/l/_sLFCuQHd7fGD
https://dl.doubtnut.com/l/_XhXdojaFrZH9


Answer: B

Watch Video Solution

25. If  when , and  when  &  

when  and  , when . 

if  is discontinuous at exactly one point, then -  

(a).   

(b).  

(c)   

(d) 

A. 

B. 

C. 

D. 

Answer: D

h id l i

f(x) = {(|x| − 3 x < 1) (|x − 2| + a, x ≥ 1)

g(x) = {2 − |x| x < 2 sgn(x) − b x ≥ 2

h(x) = f(x) + g(x)

a = − 3, b = 0

a = − 3, b = − 1

a = 2, b = 1

a = 0, b = 1

a = − 3, b = 0

a = 0, b = 1

a = 2, b = 1

a = − 3, b = 1

https://dl.doubtnut.com/l/_XhXdojaFrZH9
https://dl.doubtnut.com/l/_y8PKClkQuFF6


Watch Video Solution

26. The function  does not take the

value  b.  c.  d. 

A. 

B. 10

C. 18

D. 12

Answer: C

Watch Video Solution

f(x) = − s ∈ πx + 4 ∈ [ − 4, 4]
x3

8

−4 10 18 12

−4

27. Let  be continuous functions  satisfying 

 Then the value of  is  b.  c.  d. 5

A. 2

f(x) f :R
→
R

f(0) = 1andf(2x) − f(x) = x. f(3) 2 3 4

https://dl.doubtnut.com/l/_y8PKClkQuFF6
https://dl.doubtnut.com/l/_3r6p2CHXLAj5
https://dl.doubtnut.com/l/_qxxMaBu6B4E1


B. 3

C. 4

D. 5

Answer: C

Watch Video Solution

28. about to only mathematics

A. 

B. 

C. 

D. 

Answer: C

View Text Solution

a = b = 4

a = b = − 4

a = 4 and b = − 4

a = − 4 and b = 4

https://dl.doubtnut.com/l/_qxxMaBu6B4E1
https://dl.doubtnut.com/l/_WX7ug2Zpbx8T
https://dl.doubtnut.com/l/_KCrZwEXKOUpJ


29. If , then  

[where [.] and {.} represent the greatest integer and fractional part

functions respectively]

A. f(x) is continuous at x = 1 but not di�erentiable

B. f(x) is not continuous at x = 1

C. f(x) is di�erentiable at x = 1

D.  does not exist

Answer: A

View Text Solution

f(x) =
⎧
⎨
⎩

[x] + √{x}, x < 1

, x ≥ 11

[x ] + {x } 2

lim
x→ 1

f(x)

30. If is an even function such that  has some �ninte

non-zero value, then

A. f is continuous and derivable at x =0

B. f is continuous but not di�erentiable at x = 0

lim
h→ 0

f(h) − f(0)

h

https://dl.doubtnut.com/l/_KCrZwEXKOUpJ
https://dl.doubtnut.com/l/_v4h8hyWulxM9


C. f may be discontinuous at x = 0

D. None of these

Answer: B

Watch Video Solution

31. Let  be di�erentiable for real  such that

 

 If  then the value of  is a.

1 b. 2 c. 0 d. 4

A. 1

B. 2

C. 0

D. 4

Answer: C

Vi T t S l ti

f(x) x

f ′ (x) > 0on( − ∞, − 4), f ′ (x) < 0on( − 4, 6),

f ′ (x) > 0on(6, ∞), g(x) = f(10 − 2x), g ′ (2)

https://dl.doubtnut.com/l/_v4h8hyWulxM9
https://dl.doubtnut.com/l/_Bl8s02ortH6j


View Text Solution

32. Number of points where

 is non-di�erentiable is a.

0 b. 1 c. 2 d. 3

A. 0

B. 1

C. 2

D. 3

Answer: A

View Text Solution

f(x) = x2 − ∣∣x
2 − 1∣∣ + 2||x| − 1| + 2|x| − 7

33. If  then (where [.] represents greatest

integer function)

A. f(a) is continuous and di�erentiable at x = 1

f(x) = |x − 1|. ([x] = [ − x]),

https://dl.doubtnut.com/l/_Bl8s02ortH6j
https://dl.doubtnut.com/l/_TyGTWfoxAd7h
https://dl.doubtnut.com/l/_7Gd13ZXUehKs


B. f(x) is discontinuous at x = 1

C. f(x) is continuous at x = 2

D. f(x) is continuous but non-di�erentiable at x= 1

Answer: D

View Text Solution

34. Number of point where function f(x) de�ned as

 is non

di�erentiable is

A. 2

B. 4

C. 6

D. 0

f : [0, 2π] → R, f(x) =

⎧⎪ ⎪
⎨
⎪ ⎪⎩

3 − ∣
∣cos x − ∣

∣, |sinx| <

2 + ∣
∣cos x + ∣

∣, |sinx| ≥

1

√2

1

√2

1

√2

1

√2

https://dl.doubtnut.com/l/_7Gd13ZXUehKs
https://dl.doubtnut.com/l/_0eJW9Wt2bwNQ


Answer: B

Watch Video Solution

35. If , then �nd 

Watch Video Solution

y = ex sinx
dy

dx

36. If , then �nd 

Watch Video Solution

y = cos(sin− 1 x)
dy

dx

37. If , then �nd 

Watch Video Solution

y = sinax
dy

dx

38. If , then �nd y =
1

1 + 1
x

dy

dx

https://dl.doubtnut.com/l/_0eJW9Wt2bwNQ
https://dl.doubtnut.com/l/_0SctMv6Tr0rB
https://dl.doubtnut.com/l/_wjmujpwXSDVL
https://dl.doubtnut.com/l/_qVrjssPZHWBK
https://dl.doubtnut.com/l/_SNwrzMwkbNlf


Multiple Correct Answer Type

Watch Video Solution

39. If , then �nd 

Watch Video Solution

y = cos(x3)
dy

dx

40. If , then �nd 

Watch Video Solution

y = (1 − x)tan( )
x

2

dy

dx

1. Which of the following functions is/are discontinuous at 

 

x = 1?

f(x) =
1

1 + 2tanx
g(x) = ( lim )

x
−→
∞

1

1 + n ∈ s2(πx)

h(x) = 2− 2 ^ ((( ))), x ≠ 1andh(1) = 1
1

1 − x

φ(x) = , x = 1andφ(1) = 1
x − 1

|x − 1| + 2(x − 1)2

https://dl.doubtnut.com/l/_SNwrzMwkbNlf
https://dl.doubtnut.com/l/_Hfb882JdwYi0
https://dl.doubtnut.com/l/_oU5vCeop7ZDO
https://dl.doubtnut.com/l/_KWkPQAzIsORo


A. 

B. 

C. 

D. 

Answer: A

View Text Solution

f(x) =
1

1 + 2tan x

g(x) = lim
n→ ∞

1

1 + n sin2(πx)

h(x) = 2− 2
( )

, x ≠ 1 and h(1) = 1
1

1 − X

ϕ(x) = , x ≠ 1 and ϕ(1) = 1
x − 1

|x − 1| + 2(x − 1)2

2. f is a continous function in ; g is a continuous function in [b,c]. A

function h(x) is de�ned as

 if f(b) =g(b) then

A. h(x) may or may not be continuous in [a, c]

B. 

C. 

D. h(x) has a removable discontinuity at x = b

[a, b]

h(x) = f(x)f or x ∈ [a, b), g(x)f or x ∈ (b, c]

h(b+ ) = g(b− ) and h(b− ) = f(b+ )

h(b− ) = g(b+ ) and h(b+ ) = f(b− )

https://dl.doubtnut.com/l/_KWkPQAzIsORo
https://dl.doubtnut.com/l/_HqDQwCDfur7x


Answer: C::D

Watch Video Solution

3. If the function  de�ned as  de�ned as

 is continuous at 

then  b.  c.  d. 

A. a = 0

B. 

C. 

D. 

Answer: A::D

Watch Video Solution

f(x) f(x)

f(x) = {3, x = 0(1 + ), x > 0
ax + bx3

x2
x = 0,

a = 0 b = e3 a = 1 b = (log)e3

b = e3

a = 1

b = loge 3

https://dl.doubtnut.com/l/_HqDQwCDfur7x
https://dl.doubtnut.com/l/_Rf8Kmty9MRxs


4. Given

(where {} and [] denotes the fractional part and the integral part

functions respectively). Then which of the following statements do/does

not hold good?

A. 

B. 

C. If  then f(x) is continuous at x = 0

D. Irremovable discontinuity of f at x = 0

Answer: B::D

View Text Solution

f(x) = {3 − [cot − 1( )]f or x > 0 and {x2}cos(e )f or x <
2x3 − 3

x2

1
x

f(0− ) = 0

f(0+ ) = 3

f(0) = 0,

5. Let  (where [x] denotes the

greatest integer function). Then the correct statement is/are

f(x) = {
x[ ] + x[x] if x ≠ 0

0 if x = 0

1
x

https://dl.doubtnut.com/l/_LQEPHmDxDWyy
https://dl.doubtnut.com/l/_F6d863StMTGp


A. Limit exists for .

B. f(x) has a removable discontinuity at x = 1.

C. f(x) has a non removable discontinuity at x = 2.

D. f(x) is discontinuous at all positive integers.

Answer: A::B::C::D

Watch Video Solution

x = − 1

6. A function  is de�ned as 

 is continuous on then Point lies

on the space Point represents the 2-dimensional Cartesian plane Locus of

point  intersect at one point Point  lies on the

plane in space

A. point (a, b, c) lies on line in space

B. point (a, b) represents the 2-dimensional Cartesian plane

C. Locus of point (a, c) and (c, b) intersect at one point

f :R
→
R

f(x) = ( lim )
n

−→
∞

ax2 + bx + c + enx

1 + ⋅ enx

(a, c)and(c, b) (a, b, c)

https://dl.doubtnut.com/l/_F6d863StMTGp
https://dl.doubtnut.com/l/_PVXYgU6odMjD


D. point (a, b, c) lies on the plane in space

Answer: A::B::C

Watch Video Solution

7. If , then �nd 

Watch Video Solution

y =
1

1 + x3

dy

dx

8. If , then �nd 

Watch Video Solution

y = sin(x2 − 3x)
dy

dx

9. If , then �nd 

Watch Video Solution

y = (x − 2)
2
3

dy

dx

https://dl.doubtnut.com/l/_PVXYgU6odMjD
https://dl.doubtnut.com/l/_rwRygzfV7vMo
https://dl.doubtnut.com/l/_RmZYQB72qNIZ
https://dl.doubtnut.com/l/_v93gssWmdgQO


Comprehension Type

Illustration

1. If , then �nd 

Watch Video Solution

y = (4x + 2)(x − 1)
dy

dx

2. If , then �nd 

Watch Video Solution

y = (x − 1)ex
dy

dx

1. If , then �nd 

Watch Video Solution

y = xex
dy

dx

2. If , then �nd y =
1

2 sinx − 1

dy

dx

https://dl.doubtnut.com/l/_KxwFciitJj41
https://dl.doubtnut.com/l/_8o0dmM7JTJS7
https://dl.doubtnut.com/l/_9sOC6ifoNvTs
https://dl.doubtnut.com/l/_NqSxS1kk8ccX


Watch Video Solution

3. If , then �nd 

Watch Video Solution

y = log(1 + x2)
dy

dx

4. , then the value of 

Watch Video Solution

x2 + √3. f(x) + 2√3 − 3 = 0 f(√3)

5. If , then �nd 

Watch Video Solution

y =
x

x + 3

dy

dx

6. If , then �nd 

Watch Video Solution

y = √x + bx2 dy

dx

https://dl.doubtnut.com/l/_NqSxS1kk8ccX
https://dl.doubtnut.com/l/_bV1C2xxfxaNi
https://dl.doubtnut.com/l/_9wHbpEk1bxsz
https://dl.doubtnut.com/l/_WoDcaK0FzqVO
https://dl.doubtnut.com/l/_mB3XodlgRCb9
https://dl.doubtnut.com/l/_P0KuOZvLH9Sg


7. If , then �nd 

Watch Video Solution

y = log(1 + 4x) + x
dy

dx

8. If , then �nd 

Watch Video Solution

y =
1

x4 + x2 + 1

dy

dx

9. If , then �nd 

Watch Video Solution

y = x sinx
dy

dx

10. If then �nd 

Watch Video Solution

f(x) = loge(x
2 − 4)

df

dx

11. If  then �nd ?y = cos − 1( )
1 − tan2 x

2

1 + tan2 x

2

dy

dx

https://dl.doubtnut.com/l/_P0KuOZvLH9Sg
https://dl.doubtnut.com/l/_jL2fI3cZR5XH
https://dl.doubtnut.com/l/_0X7czlLk7bUC
https://dl.doubtnut.com/l/_27bxpbRU9G8L
https://dl.doubtnut.com/l/_IR4601my1h2b


Watch Video Solution

12. If , then �nd 

Watch Video Solution

y = x2 tanx
dy

dx

13. Find  if:- 

Watch Video Solution

dy

dx
x = − sin t, y = cos t

14. Find  if:- 

Watch Video Solution

dy

dx
x = cos t, y = tan t

15. Find  if:- 

Watch Video Solution

dy

dx
x = sec t, y = tan t

https://dl.doubtnut.com/l/_IR4601my1h2b
https://dl.doubtnut.com/l/_EICxNha1q14v
https://dl.doubtnut.com/l/_cDP0trbwhs0X
https://dl.doubtnut.com/l/_XWSvtluTB7rg
https://dl.doubtnut.com/l/_EMPlO1dD7viG


16. Find  if:- 

Watch Video Solution

dy

dx
x = 2t, y = t3

17. Find  if:- 

Watch Video Solution

dy

dx
x = t, y = t2 + t

18. Find  if:- 

Watch Video Solution

dy

dx
x = sin t, y = cos t

19. Find  if:- 

Watch Video Solution

dy

dx
x = sin t, y = tan t

https://dl.doubtnut.com/l/_b5V795Xk9OtO
https://dl.doubtnut.com/l/_gbIyhs3VTPva
https://dl.doubtnut.com/l/_dJHZ44aRGsJp
https://dl.doubtnut.com/l/_Uke5xlpyMm9P


20. Draw the graph and �nd the points of discontinuity  , 

 . ([.] represents the greatest integer function.)

Watch Video Solution

f(x) = [2 cos x]

x ∈ [0, 2π]

21. Draw the graph and discuss the continuity of

 where [.] represents the greatest

integer function.

Watch Video Solution

f(x) = [sinx + cos x], x ∈ [0, 2π],

22. If the function 

denotes the greatest integer function, is continuous in  then �nd

the values of 

Watch Video Solution

f(x) = [ ]sin(x − 2) + a cos(x − 2), [.]
(x − 2)3

a

[4, 6],

a.

https://dl.doubtnut.com/l/_IjuJxToEw48h
https://dl.doubtnut.com/l/_CKS8GxZSlSWW
https://dl.doubtnut.com/l/_pbfLzltXk0Vk


23. Discuss continuity of 

(i)   

(iii)

Watch Video Solution

f(x) = sgn(x3 − x)(ii)f(x) = sgn(2 cos x − 1)

f(x) = sgn(x2 − 2x + 3)

24. If  is continuous for all  then �nd the

possible values of 

Watch Video Solution

f(x) = sgn(2 sinx + a) x,

a.

25. Discuss the continuity of 

Watch Video Solution

f(x) = |x|sgn(x3 − x)

26.  

where [.] dentes inteatest function ans {.} repesents fractional part

if f(x){
sgn(x − 2) × [loge x] 1 ≤ x ≤ 3

{x2} 3 < x ≤ 3.5

https://dl.doubtnut.com/l/_Rl3GFkkxZTXm
https://dl.doubtnut.com/l/_RGu5Dr8EwWJD
https://dl.doubtnut.com/l/_abJ1XKScwbjw
https://dl.doubtnut.com/l/_weRCRCKTTWhK


function �nd the points where the continuity of f(x) shoukd be checked ,

Hence �nd he points of discontinuity .

Watch Video Solution

27. Discuss the continuity of 

Watch Video Solution

f(x) = ( lim )n→ ∞

x2n − 1

x2n + 1

28. Find the values of  if  is continuous at 

Watch Video Solution

a f(x) = (lim)
n

−→
∞

ax2n + 2

x2n + a + 1

x = 1.

29. Let f(x) be given that   

The number of points at which f(x) is continuous, is

Watch Video Solution

f(x) = {
x if x is rational

1 − x if x is irrational

https://dl.doubtnut.com/l/_weRCRCKTTWhK
https://dl.doubtnut.com/l/_wcmYC6tn0XGA
https://dl.doubtnut.com/l/_oETvaSBqMcC7
https://dl.doubtnut.com/l/_dawTEr2gpFEz


30. If  discuss the continuity of 

Watch Video Solution

f(x) = andg(x) = , then
x + 1

x − 1

1

x − 2

f(x), g(x), andfog(x).

31. If y=f(f(x))

Watch Video Solution

f(x) = {
x − 2 x ≤ 0

4 − x2 x > 0
, discusscont ∈ uityof

32. Show that the function  takes the value 

 for some value of 

Watch Video Solution

f(x) = (x − a)2(x − b)2 + x

a + b

2
x ∈ [a, b].

33. Using intermediate value theorem, prove that there exists a number 

such that 

Watch Video Solution

x

x2005 + = 2005.
1

1 + sin2 x

https://dl.doubtnut.com/l/_fikCW6R7PXT7
https://dl.doubtnut.com/l/_t86XLrlzlyIZ
https://dl.doubtnut.com/l/_ULZhYhAU7TWK
https://dl.doubtnut.com/l/_d2l7BsaPMlFL


34. Let  be a continuous function de�ned for  If 

takes rational values for all  then the value of  is :

Watch Video Solution

f(x) 1 ≤ x ≤ 3. f(x)

x and f(2) = 10 f(1.5)

35. Let  be a continuous function. Then prove that 

for at least one 

Watch Video Solution

f : [0, 1]
−−→
0, 1 f(x) = x

0 ≤ x ≤ 1.

36. Discuss the di�erentiability of f(x)=  at x=0

Watch Video Solution

{
x ≠ 0

0 x = 0

sin x2

x

37.  then at  ,value of f(x) is

Watch Video Solution

f(x) = √1 − √1 − x2 x = 0

https://dl.doubtnut.com/l/_d2l7BsaPMlFL
https://dl.doubtnut.com/l/_7I0tZJ5RaUPm
https://dl.doubtnut.com/l/_z4mPaBPho1Q7
https://dl.doubtnut.com/l/_AOl2gKM30VF1
https://dl.doubtnut.com/l/_tuLtR4tDRDUo


38. If

x=1`

Watch Video Solution

f(x) = {x, x ≤ 1, x2 + bx + c, x > 1' ' f ∈ db and c if functioniscont

39. Find the values of  and  if

 is di�erentiable at 

Watch Video Solution

a b

f(x) = {a + sin− 1(x + b), x ≥ 1 and x, x < 1

x = 1.

40. 

Find the values of the constants  so that all the following

conditions are satis�ed  is continuous for all   does not exist.

 is continuous at 

f(x) = {ax(x − 1) + b, x < 1x − 1, 1 ≤ x ≤ 3. px2 + qx + 2, x > 3

a, b, pandq

f(x) x. f(1)

f ′ (x) x = 3

https://dl.doubtnut.com/l/_tuLtR4tDRDUo
https://dl.doubtnut.com/l/_OaQz4wzhEFv4
https://dl.doubtnut.com/l/_ctQivDd625ym
https://dl.doubtnut.com/l/_6yrtrIhHGXHq


Watch Video Solution

41. Discuss the di�erentiability of 

Watch Video Solution

f(x) = sin|x|

42. Test the continuity and di�erentiability of the function

 by drawing the graph of the function when 

 where  represents the greatest integer function.

Watch Video Solution

f(x) =
∣
∣
∣
(x + )[x]

∣
∣
∣

1

2

−2 ≤ x < 2, [.]

43. Discuss the di�erentiability of [x]

 represents greatest integer function.

Watch Video Solution

f(x) =

+|1 − x|, x ∈ ( − 1, 3), where[.]

https://dl.doubtnut.com/l/_6yrtrIhHGXHq
https://dl.doubtnut.com/l/_8t4IyEByvBPY
https://dl.doubtnut.com/l/_tBwpnfkH6UdE
https://dl.doubtnut.com/l/_zJPOh2oybLhH


Solved Examples

44. Discuss the di�erentiability of

Watch Video Solution

f(x) = (x2 − 1)∣∣x
2 − x − 2∣∣ + sin(|x|).

45. Discuss the di�erentiability of

Watch Video Solution

f(x) = |x|sinx + |x| − 2sgn(x − 2) + |x − 3|.

46. Prove that function  is continuous and

di�erentiable at x=1 

Also show that f'(x) is di�erentiable at x=1.

View Text Solution

f(x) = (sinπx)(x − 1)1 / 5

https://dl.doubtnut.com/l/_OjkhoOXh7xws
https://dl.doubtnut.com/l/_0NSu8pq7wuAG
https://dl.doubtnut.com/l/_xAqDKI7r4K3S
https://dl.doubtnut.com/l/_o3gsJa7gUtBz


Concept Application Exercise 4 1

1. Let  satisfying , then show that f(x) is

di�erentiable at x = 0.

Watch Video Solution

f :R → R |f(x)| ≤ x2, ∀x ∈ R

2. If a function  is an odd function such that, 

 for  and the left-hand derivative at 

is , then �nd the left-hand derivative at .

Watch Video Solution

f : [ − 2a, 2a] → R

f(x) = f(2a − x) x ∈ [a, 2a] x = a

0 x = − a

3. Let . Prove that a function  is di�erentiable at  if and

only if there is a function  which is continuous at  and

satis�es 

Watch Video Solution

α ∈ R f :R → R α

g :R → R α

f(x) − f(α) = g(x)(x − α), ∀x ∈ R.

https://dl.doubtnut.com/l/_o3gsJa7gUtBz
https://dl.doubtnut.com/l/_6cyCTsPqzo3o
https://dl.doubtnut.com/l/_E4g84nGdLHjb


1. A function  satis�es the following property: 

Show that the function  is continuous for all values of  if it is

continuous at 

Watch Video Solution

f(x) f(x
.
y) = f(x)f(y).

f(x) x

x = 1.

2. Find the value of  so that the function.

Watch Video Solution

f(0)

f(x) = becomescont ∈ uousatx = 0
√1 + x − 1 + x3

x

3. The function  given by  can be made

continuous at x = 0 by de�ning f(0) as (1) 2 (2)  (3) 0 (4) 1

Watch Video Solution

f :R~{0}
→
R f(x) = −

1

x

2

e2x − 1

−1

https://dl.doubtnut.com/l/_4xE9RdFoxWDC
https://dl.doubtnut.com/l/_NLJqB7PcMG71
https://dl.doubtnut.com/l/_00UcVlJ9HxcI


4.   If  continuous in 

 then �nd the value of 

Watch Video Solution

Let f(x) = , x ≠ , x ∈ [0, ],
1 − tanx

4x − π

π

4

π

2
f(x)is

[0, ],
π

4
f( ).

π

4

5. If  is to be made continuous at 

 then what is the value of 

Watch Video Solution

f(x) = (tan( + (log)ex))
( log ) xeπ

4

x = 1, f(1) ?

6. If the function

 is continuous at

 then �nd the value of 

Watch Video Solution

f(x) = , f or x ≠ 2andf(2) = 2,
x2 − (A + 2)x + A

x − 2

x = 2, A.

https://dl.doubtnut.com/l/_4f822QgxwulA
https://dl.doubtnut.com/l/_xyQQuonp96Qc
https://dl.doubtnut.com/l/_E7SJZ1odj1Kh


7. Let  Determine a

and b such that f(x) is continuous at x = 0

Watch Video Solution

f(x) =

⎧⎪ ⎪
⎨
⎪ ⎪⎩

{1 + |sinx|}a/ | sin x | , −π/6 < x < 0

b, x = 0

etan 2x / tan 3x, 0 < x < π/6

8. Which of the following functions is not continuous 

A. 

B. 

C. 

D. 

Answer:

Watch Video Solution

∀x ∈ R?

√2 sinx + 3

ex + 1

ex + 3

( )
5 :7

22x + 1

23 + 5

√sgnx + 1

https://dl.doubtnut.com/l/_22D0y7a7BP96
https://dl.doubtnut.com/l/_7iZ9DJev6QEW


Concept Application Exercise 4 2

9. Let Discuss the continuity

of  at  (b) 

Watch Video Solution

f(x) = {(1 + 3x) , x ≠ 0 and e3, x = 0.
1
x

f(x) (a)x = 0, x = 1.

10. Discuss the continuity of

Watch Video Solution

f(x) = { , x ≠ 1, 26, x = 112, x = 2
x4 − 5x2 + 4

∣(x − 1)(x − 2)

1. Find the value of  in  where the function  represents

the greatest integer function) is discontinuous.

Watch Video Solution

x [1, 3] [x2 + 1]([.]

https://dl.doubtnut.com/l/_32NXorAJ0Fgy
https://dl.doubtnut.com/l/_1yUPrZ3jdfiL
https://dl.doubtnut.com/l/_IyaGWAOtl8Kq


2. Discuss the continuity of  represents the greatest

integer function).

Watch Video Solution

f(x) = [tan− 1 x]([.]

3. Discuss the continuity of  represents the

fractional part function).

Watch Video Solution

f(x) = {cot − 1 x]({.}

4. Discuss the continuity of 

Watch Video Solution

f(x) = (log|x|)sgn(x2 − 1), x ≠ 0.

5.   

when [.] denotes the greatest integer function and {.} represents the

Letf(x) =
⎧
⎨⎩

[sinπx] 0 ≤ x ≤ 1

sgn(x − ) × {x − } 1 ≤ x ≤ 25
4

2
3

https://dl.doubtnut.com/l/_1ZuhnV583kmB
https://dl.doubtnut.com/l/_jWdLyJhTreco
https://dl.doubtnut.com/l/_hBimJH8IpagJ
https://dl.doubtnut.com/l/_ECIt43RrGoIQ


fractional part function ,At what points should the continuity be checked

? Hence , �nd the points of discontinuity .

Watch Video Solution

6. Consider for  then

Watch Video Solution

f(x) = lim
x− ∞

xn − sinxn

xn + sinxn x > 0, x ≠ 1, f(1) = 0

7. Discuss the continuity of

Watch Video Solution

f(x) ∈ [0, 2], wheref(x) = ( lim )
n→ ∞(sin(π ))

2nx

2

8. Find the value of  for which  is not

continuous at any 

Watch Video Solution

a f(x) = {x2, x ∈ Qx + a, x ∉ Q

x.

https://dl.doubtnut.com/l/_ECIt43RrGoIQ
https://dl.doubtnut.com/l/_B6B41342eKuo
https://dl.doubtnut.com/l/_cYT5w1FSH2RL
https://dl.doubtnut.com/l/_090cq5PgXALK


Concept Application Exercise 4 3

9. If  then �nd the number of points

where  is discontinuous.

Watch Video Solution

y = , wheret = ,
1

t2 + t − 2

1

x − 1

f(x)

10. Find the points of discontinuity of the function: 

Watch Video Solution

f(x) =
1

1 − e
x− 1
x− 2

1. Prove that  takes the value of  for 

Watch Video Solution

f(x) = − sinπx + 3
x3

4
7

3

x ∈ [ − 2, 2].

https://dl.doubtnut.com/l/_QlC8yNKFYfhX
https://dl.doubtnut.com/l/_37l0du3maX2i
https://dl.doubtnut.com/l/_gZf1atN8Jyo9


Concept Application Exercise 4 4

2. Leg  be continuous on the interval [0,1] to  such that 

Prove that there exists a point  in  such that 

Watch Video Solution

f R f(0) = f(1).

c [ ]
0, 1

2
f(c) = f(c + ).

1

2

3. Suppose  is a continuous map from  to  and  for some

 Show that there is some  such that 

Watch Video Solution

f R R f(f(a)) = a

a. b f(b) = b.

1. If  is an even function such that  has some

�nite non-zero value, then prove that  is not di�erentiable at 

Watch Video Solution

f ( lim )
h

→
0

f(h) − f(0)

h

f(x) x = 0.

https://dl.doubtnut.com/l/_cd8rnZBvKgSx
https://dl.doubtnut.com/l/_kantnyKmMf7e
https://dl.doubtnut.com/l/_dlrypF4ebc9K


Concept Application Exercise 4 5

1. Discuss the continuity and di�erentiability of

 also draw the graph of 

Watch Video Solution

f(x) = |x + 1| + |x| + |x − 1| ∀x ∈ R; f(x)

2. Find  where  is non-di�erentiable.

Watch Video Solution

x f(x) = max {√x(2 − x), 2 − x}

3. Discuss the di�erentiability of

.

Watch Video Solution

f(x) = mim. {|x|, |x − 2|, 2 − |x − 1|}

4. Discuss the di�erentiability of function 

W t h Vid S l ti

f(x) = x − ∣∣x − x2∣∣

https://dl.doubtnut.com/l/_G5NB259gbGcT
https://dl.doubtnut.com/l/_eeogF9DLrIi5
https://dl.doubtnut.com/l/_Ob5Ar6JKT8we
https://dl.doubtnut.com/l/_ICL9ykt6O0Ah


Watch Video Solution

5. Discuss the di�erentiability of 

Watch Video Solution

f(x) = max{tan− 1 x, cot − 1 x}.

6. Find the values of  if

Watch Video Solution

aandb

f(x) = {ax2 + 1, x ≤ 1x2 + ax + b, x > 1isd ⇔ erentiableatx = 1

7. Discuss the di�erentiability of 

Watch Video Solution

f(x = cos − 1( )
1 − x2

1 + x2

8. Discuss the di�erentiability of 

Watch Video Solution

f(x) = ∣∣∣∣x
2 − 4∣∣ − 12∣∣.

https://dl.doubtnut.com/l/_ICL9ykt6O0Ah
https://dl.doubtnut.com/l/_GoW1ajCKd4KQ
https://dl.doubtnut.com/l/_HUHgMVMntOor
https://dl.doubtnut.com/l/_LMb0AzslFkPZ
https://dl.doubtnut.com/l/_GrQkUuYte8mD


Single Correct Answer Type

1. If the function  is continuous at each point of its

domain, then the value of  (a) 2 (b)  (c)  (d) 

A. 2

B. 43468

C. 43499

D. 

Answer: B

Watch Video Solution

f(x) =
2x − sin− 1 x

2x + tan− 1 x

f(0)
1

3
−

1

3

2

3

−
1

3

2.   

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

A. 

if f(x) = {
x > 0

x2 x ≤ 0

8x − 4x − 2x + 1

x2

λ

4 loge 2

https://dl.doubtnut.com/l/_oocUB4pjTla7
https://dl.doubtnut.com/l/_MN1v82V5OoVY


B. 

C. 

D. none of these

Answer: C

Watch Video Solution

2 loge 2

loge 2

3. Let  Then 

is continous at  when  b.  c. 

 d. 

A. a=0,b=0

B. a=1,b=1

C. a=-1,b=1

D. a=1,b=-1

Answer: D

f(x) = { + a, x < 4a + b, + b, x > 4
x − 4

|x − 4|

x − 4

|x − 4|
f(x)

x = 4 a = 0, b = 0 a = 1, b = 1

a = − 1, b = 1 a = − 1, b = − 1

https://dl.doubtnut.com/l/_MN1v82V5OoVY
https://dl.doubtnut.com/l/_HRFSQjitgt49


Watch Video Solution

4. Let  then:

A. f is continuous at x=1

B. 

C. 

D.  does not exist

Answer: C

Watch Video Solution

f(x) lim
x→ ∞

log, (2 + x) − x2x sinx

1 + x2n

lim
x→ 1 +

f(x) = log 3

lim
x→ 1 +

f(x) = − sin 1

lim
x→ 1 −

f(x)

https://dl.doubtnut.com/l/_HRFSQjitgt49
https://dl.doubtnut.com/l/_ZKLFmQSrdEqr

