
MATHS

BOOKS - ARIHANT MATHS

CONTINUITY AND DIFFERENTIABILITY

Examples

1. If . Discuss the continuity at 

Watch Video Solution

f(x) =
|X|

X
x → 0

2. If  Discuss the continuity.

Watch Video Solution

f(x) =
⎧⎪
⎨
⎪⎩

2x + 3, when x < 0

0, when x = 0

x2 + 3, when x > 0

https://doubtnut.app.link/lkek2J5wfhb
https://doubtnut.app.link/MVcbJvrhfnb
https://doubtnut.app.link/MVcbJvrhfnb
https://dl.doubtnut.com/l/_s6MHBswj7zOU
https://dl.doubtnut.com/l/_hhWZL2hl6zh2
https://dl.doubtnut.com/l/_xvB6w6toUwMG


3. If  Discuss the continuity at 

Watch Video Solution

f(x) =
x2 − 1

x − 1
x → 1

4. Show that the function  is

discontinuous at x = 0 and continuous at every point in interval 

Watch Video Solution

f(x) =
⎧⎪
⎨
⎪⎩

2x + 3, −3 ≤ x < − 2

x + 1, −2 ≤ x < 0

x + 2, 0 ≤ x ≤ 1

[ − 3, 1]

5. Examination the function  given by ; for

continuity at 

Watch Video Solution

f(x) f(x) = {
x ≠

1 x =

cos x

−x
π

2

π

2

π

2

x =
π

2

6. Discuss the continuity of 

Watch Video Solution

f(x) = tan− 1 x

https://dl.doubtnut.com/l/_xvB6w6toUwMG
https://dl.doubtnut.com/l/_7pU2ngjQ5BMB
https://dl.doubtnut.com/l/_ecy824bGIAfq
https://dl.doubtnut.com/l/_O77vgLKcSIlc


7. Let y = f(x) be de�ned parametrically as

. Then, at x = 0,�nd f(x) and discuss

continuity.

Watch Video Solution

y = t2 + t|t|, x = 2t − |t|, t ∈ R

8. Let  be a continous

function at  The value of  equals:

A. 

B. 

C. 

D. 2

Answer: C

Watch Video Solution

f(x) =
etan x − ex + ln(secx + tanx) − x

tanx − x

x = 0. f(0)

1
2

2

3

3
2

https://dl.doubtnut.com/l/_O77vgLKcSIlc
https://dl.doubtnut.com/l/_IYnEv8nhhjiO
https://dl.doubtnut.com/l/_HFhLGFUDcNLt
https://dl.doubtnut.com/l/_fviqwh7JZ3gJ


9. If , then f(x) is continuous for  

a. (1, 3) 

b.   

c.   

d. None of these

A. (1, 3)

B. 

C. 

D. None of these

Answer: C

Watch Video Solution

f(x) = √
1

tan− 1(x2 − 4x + 3)

( − ∞, 0)

( − ∞, 1) ∪ (3, ∞)

( − ∞, 0)

( − ∞, 1) ∪ (3, ∞)

10. If , where  denotes greatest integral function. Then,

check the continuity on 

Watch Video Solution

f(x) = [x] [ ⋅ ]

(1, 2]

https://dl.doubtnut.com/l/_fviqwh7JZ3gJ
https://dl.doubtnut.com/l/_2NwduQWSwqz5


Watch Video Solution

11. Examine the function,  Discuss the

continuity and if discontinuous remove the discontinuity.

Watch Video Solution

f(x) =

⎧⎪
⎨
⎪⎩

x − 1, x < 0

1/4, x = 0

x2 − 1, x > 0

12. The function  

a. is continuous at  

b. is not continuous at  

c. is not continuous at  but can be made continuous at  

(d) none of these

Watch Video Solution

f(x) = { , x ≠ 0, atx = 0, f(x) = 0
e − 1

1
x

e + 1
1
x

x = 0

x = 0

x = 0, x = 0

13. Show  has discontinuity of second kind at x = 0.

Watch Video Solution

f(x) =
1

|x|

https://dl.doubtnut.com/l/_2NwduQWSwqz5
https://dl.doubtnut.com/l/_JuHH6tSp4tSS
https://dl.doubtnut.com/l/_6NSFGoTcgHKb
https://dl.doubtnut.com/l/_mTNqjFOZ2O1o


14.  for what value of k, f(x) is

continuous at x = 0 ?

Watch Video Solution

f(x) =
⎧
⎨
⎩
(tan( + x))

1 /x

, x ≠ 0

k, x = 0

π

4

15. A function f(x) is de�ned by,  Discuss

the continuity of f(x) at x = 1.

Watch Video Solution

f(x) =
⎧
⎨⎩

, for x2 ≠ 1

0, for x2 = 1

[x2 ] − 1

x2 − 1

16. Discuss the continuity of the function

 at x=1.

Watch Video Solution

f(x) = lim
x→ ∞

log(2 + x) − x2n sinx

1 + x2n

https://dl.doubtnut.com/l/_mTNqjFOZ2O1o
https://dl.doubtnut.com/l/_EwvaeTruT90c
https://dl.doubtnut.com/l/_PguWlv7sBPd8
https://dl.doubtnut.com/l/_tY9ath0bkIAq


17. Discuss the continuity of

Watch Video Solution

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

2nx

2

18. 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

19. Fill in the blanks so that the resulting statement is correct. Let

, where  denotes greatest integral

function. The domain of f is ……….and the points of discontinuity of f in the

domain are

Watch Video Solution

f(x) = [x + 2]sin( )
π

[x + 1]
[ ⋅ ]

https://dl.doubtnut.com/l/_myrBMilyUrIZ
https://dl.doubtnut.com/l/_PPtyrTMYRgQg
https://dl.doubtnut.com/l/_aTQydJf1vuTy
https://dl.doubtnut.com/l/_zaGxWYYx2hYm


20. Let  for all  If the function  is

continuous at  show that  is continuous for all 

Watch Video Solution

f(x + y) = f(x) + f(y) xandy. f(x)

x = 0, f(x) x.

21. 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)

22. Discuss the continuity for , where u = tan x.

Watch Video Solution

f(x) =
1 − u2

2 + u2

23. Find the points of discontinuity of , where 

Watch Video Solution

y =
1

u2 + u − 2

u =
1

x − 1

https://dl.doubtnut.com/l/_zaGxWYYx2hYm
https://dl.doubtnut.com/l/_WPZof9s4ZVIf
https://dl.doubtnut.com/l/_CWmjRPdr7OTh
https://dl.doubtnut.com/l/_4dlBiRtEcK2u


24. 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].

25. Suppose that f(x) is continuous in [0, 1] and . Prove

 for some 

Watch Video Solution

f(0) = 0, f(1) = 0

f(c) = 1 − 2c2 c ∈ (0, 1)

26. The left hand derivative of  at , , is

A. 

B. 

C. 

D. 

Answer: A

f(x) = [x]sin(πx) x = k k ∈ Z

( − 1)k(k − 1)π

( − 1)k− 1(k − 1)π

( − 1)kkπ

( − 1)k− 1
kπ

https://dl.doubtnut.com/l/_7GycROi2NZCw
https://dl.doubtnut.com/l/_hm1ae7mtQy14
https://dl.doubtnut.com/l/_pqXtPRXeFl6q


Watch Video Solution

27. Which of the following functions is di�erentiable at 

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

x = 0?

cos(|x|) + |x|

cos(|x|) − |x|

sin(|x|) + |x|

sin(|x|) − |x|

28. Show that  is continuous but not

di�erentiable at x = 0

Watch Video Solution

f(x) = {
x sin , when x ≠ 0

0, when x = 0

1
x

https://dl.doubtnut.com/l/_pqXtPRXeFl6q
https://dl.doubtnut.com/l/_wfiFBj8xMNOq
https://dl.doubtnut.com/l/_KrNZDR12t4Di
https://dl.doubtnut.com/l/_Y8Vvmde0cgoH


29. Let , test the continuity &

di�erentiability at 

Watch Video Solution

f(x) = xe
− ( + )

; x ≠ 0, f(0) = 0
1

|x |

1
x

x = 0

30. Let  Discuss the continuity and

di�erentiability of the function.

Watch Video Solution

f(x) = |x − 1| + |x + 1|

31. Discuss the continuity and di�erentiability for  when

, where  denotes the greatest integer function x.

Watch Video Solution

f(x) = [sinx]

x ∈ [0, 2π] [ ⋅ ]

32. If , draw the graph of f(x) and discuss its

continuity and di�erentiability of f(x)

W t h Vid S l ti

f(x) = {|x| − |x − 1|}2

https://dl.doubtnut.com/l/_Y8Vvmde0cgoH
https://dl.doubtnut.com/l/_x0VkY8EQ0Xnu
https://dl.doubtnut.com/l/_D43KSnhsDBmo
https://dl.doubtnut.com/l/_rdhyZDKTetKw


Watch Video Solution

33. If .

Discuss the di�erentiability of g(x).

Watch Video Solution

f(x) = {
x − 3, x < 0

x2 − 3x + 2, x ≥ 0
and letg(x) = f(|x|) + |f(x)|

34. Let f(x) = [ n + p sin x], , p is a prime number and [x]

= the greatest integer less than or equal to x. The number of points at

which f(x) is not not di�erentiable is :

Watch Video Solution

x ∈ (0, π), n ∈ Z

35. Di�erentiate  w.r.t 

Watch Video Solution

2x2 + 4 sinx x

36. Di�erentiate  w.r.t 4x4 + 4 cos x x

https://dl.doubtnut.com/l/_rdhyZDKTetKw
https://dl.doubtnut.com/l/_KB7uK7rUVDAE
https://dl.doubtnut.com/l/_Vg1mYYfiriWz
https://dl.doubtnut.com/l/_vgpjac7dRp31
https://dl.doubtnut.com/l/_UajsbTsbNYDV


Watch Video Solution

37. Let   

Test  for continuity and di�erentiability for all real x.

Watch Video Solution

f(x) = {
∫
x

0 {5 + |1 − t|}dt, if x > 2

5x + 1, if x ≤ 2

f(x)

38. Draw the graph of the function and discuss the continuity and

di�erentiability at x = 1 for, 

Watch Video Solution

f(x) = {
3x, when −1 ≤ x ≤ 1

4 − x, when 1 < x < 4

39. Expand 

Watch Video Solution

∣
∣
∣

7x 6

2x 1

∣
∣
∣

40. The set of points where ,  is twice di�erentiable isf(x) = x|x|

https://dl.doubtnut.com/l/_UajsbTsbNYDV
https://dl.doubtnut.com/l/_0OAmjeTF7c28
https://dl.doubtnut.com/l/_8r5iPs0JYXhJ
https://dl.doubtnut.com/l/_eBXbfwq1myts
https://dl.doubtnut.com/l/_vUaHPdmHuN2c


Watch Video Solution

41. The function  is

di�erentiable not di�erentiable at (a)-1 (b)0 (c)1 (d)2

A. -1

B. 0

C. 1

D. 2

Answer: D

Watch Video Solution

f(x) = (x2 − 1)∣∣x
2 − 3x + 2∣∣ + cos(|x|)

42. If , where  s are real constants, then f(x) is  

a. continuous at x = 0, for all  

b. di�erentiable at x = 0, for all   

f(x) =
n

∑
r= 1

ar|x|r ai

ai

ai ∈ R

https://dl.doubtnut.com/l/_vUaHPdmHuN2c
https://dl.doubtnut.com/l/_SulacaNHF3iL
https://dl.doubtnut.com/l/_Jy5Qbwm84Jwl


c. di�erentiable at x = 0, for all   

d. None of the above

A. continuous at x = 0, for all 

B. di�erentiable at x = 0, for all 

C. di�erentiable at x = 0, for all 

D. None of the above

Answer: A::C

Watch Video Solution

a2k+ 1 = 0

ai

ai ∈ R

a2k+ 1 = 0

43. Let f and g be di�erentiable functions satisfying 

and fog =I (identity function). then f' (b) is equal to

A. 2

B. 

C. 

g(a) = b, g' (a) = 2

2

3

1

2

https://dl.doubtnut.com/l/_Jy5Qbwm84Jwl
https://dl.doubtnut.com/l/_zUEbxPbT9Pi6


D. None of these

Answer: C

Watch Video Solution

44. If  is non-di�erentiable

at x = k. Then, the value of , is (where  denotes greatest integer

function).

A. 5

B. 6

C. 7

D. 8

Answer: C

Watch Video Solution

f(x) = , ∀x ∈ [1, 3]
x

1 + (logx)(logx).... ∞

[k2] [ ⋅ ]

https://dl.doubtnut.com/l/_zUEbxPbT9Pi6
https://dl.doubtnut.com/l/_N4iXXj0kGKOl
https://dl.doubtnut.com/l/_F0uOQOqeTXQL


45. If f(x) = |1-X|, then the points where  is non-di�erentiable

are

A. {0, 1}

B. {0, -1}

C. {0, 1, -1}

D. None of these

Answer: C

Watch Video Solution

sin− 1(f(|x|)

46. Discuss the di�erentiability of 

Watch Video Solution

f' (x) =
sin− 1(2x)

1 + x2

47. Let [] donots the greatest integer function and 

then

f(x) = [tan2 x],

https://dl.doubtnut.com/l/_F0uOQOqeTXQL
https://dl.doubtnut.com/l/_YWqwBqwtwa0g
https://dl.doubtnut.com/l/_qVtCIw2eA57Y


A.  doesn't exist

B. f(x) is continuous at x = 0

C. f(x) is not di�erentiable at x = 0

D. 

Answer: B

Watch Video Solution

lim
x→ 0

f(x)

f' (0) = 1

48. Let  for every real number of x. Then, which one

of the following is true?

A. h is not continuous for all x

B. h is di�erentiable for all x

C.  for all x

D. h is not di�erentiable at two values of x

Answer: D

h(x) = min {x, x2}

h' (x) = 1

https://dl.doubtnut.com/l/_qVtCIw2eA57Y
https://dl.doubtnut.com/l/_IPxss0dyaOOK


Watch Video Solution

49. let  be a function de�ned by . The set

of values where f(x) is di�erentiable is:

A. {-1, 1}

B. {-1, 0}

C. {0, 1}

D. {-1, 0, 1}

Answer: D

Watch Video Solution

f :R → R f(x) = max {x, x3}

50. Let f(x) be a continuous function such that f(0) = 1 and f(x)-f =

, then f(42) is

Watch Video Solution

( )
x

7
x

7

∀x ∈ R

https://dl.doubtnut.com/l/_IPxss0dyaOOK
https://dl.doubtnut.com/l/_NwZQ7oRxvPey
https://dl.doubtnut.com/l/_KQ04FI6zoVAi


51. The total number of points of non-di�erentiability of

 in  is

A. 40

B. 30

C. 20

D. 10

Answer: C

Watch Video Solution

f(x) = max {sin2 x, cos2 x, }
3

4
[0, 10π],

52. Di�erentiate  w.r.t 

Watch Video Solution

7x3 + e4x x

https://dl.doubtnut.com/l/_0Dt0Ex2O3pRb
https://dl.doubtnut.com/l/_G4UnK5RajCh2


53. If the function 

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

the values of 

A. 

B. 

C. 

D. None of these

Answer: C

Watch Video Solution

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

a

[4, 6],

a.

a ∈ [8, 64]

a ∈ (0, 8]

a ∈ [64, ∞)

54. If  then �nd the derivative of this function.

Watch Video Solution

f(x) = x2 − 2x

https://dl.doubtnut.com/l/_GxSc7zJfgzSB
https://dl.doubtnut.com/l/_XLvVyNP9htd8


55.  are �nite and

de�nite. Then,

a. f(x) is continuous at x = a 

b. f(x) is di�erentiable at x = a 

c. f'(x) is continuous at x = a 

d. f'(x) is di�erentiable at x = a

A. f(x) is continuous at x = a

B. f(x) is di�erentiable at x = a

C. f'(x) is continuous at x = a

D. f'(x) is di�erentiable at x = a

Answer: A::B

Watch Video Solution

Let f(x) = ϕ(x) + Ψ(x)where, ϕ' (x) and Ψ' (x)

56. If inverse f(x) di�erentiation

of g(x) 1/(1+[g(x)-x]^2)(b) 1/(2-[g(x)+x]^2)(c)1/(2+[g(x)-x]^2)(d) none of

f(x) = x + tanx and g(x)isthe of , then

is(a)

https://dl.doubtnut.com/l/_7dqZ2vLoNZW3
https://dl.doubtnut.com/l/_eyACc1EkLsS1


these`

A. 

B. 

C. 

D. None of these

Answer: C

Watch Video Solution

1

1 + (g(x) − x)2

1

2 + (g(x) + x)2

1

2 + (g(x) − x)
2

57. If  be di�erentiable function and 

 is di�erentiable at , then

A. (a)g(x) must be di�erentiable at x = a

B. (b)g(x) is discontinuous, then f(a) = 0

C. (c) , then g(x) must be di�erentiable

D. (d)None of these

f(x) = ∫
x

0

(f(t))2
dt, f :R → R

f(g(x)) x = a

f(a) ≠ 0

https://dl.doubtnut.com/l/_eyACc1EkLsS1
https://dl.doubtnut.com/l/_GW1S4BhLT7B7


Answer: B::C

Watch Video Solution

58. If , (where  denotes the greatest integer

function) , then incorrect statement 

a. f(x) is continuous everywhere

b. f(x) is discontinuous at  

c. f(x) is non-di�erentiable at x = 1 

d. f(x) is discontinuous at in�nitely many points

A. f(x) is continuous everywhere

B. f(x) is discontinuous at 

C. f(x) is non-di�erentiable at x = 1

D. f(x) is discontinuous at in�nitely many points

Answer: A

Watch Video Solution

f(x) = [x− 2[x2]] [ ⋅ ]

x ≠ 0

x = √2

x = √2

https://dl.doubtnut.com/l/_GW1S4BhLT7B7
https://dl.doubtnut.com/l/_Lu09FnZeB4No


59. If

(where[.] & {.} greatest integer function & fractional part functiopn

respectively ), then -

A. f(x) is di�erentiable at x = 1

B. f(x) is continuous but non-di�erentiable at x

C. f(x) is non-di�erentiable at x = 2

D. f(x) is discontinuous at x = 2

Answer: C::D

Watch Video Solution

f(x) = {' x2(sgn[x]) + {x}, 0 ≤ x ≤ 2' ' sinx + |x − 3|, 2 < x < 4,

60. Expand

Watch Video Solution

∣
∣
∣

2 0

5 7

∣
∣
∣

https://dl.doubtnut.com/l/_Lu09FnZeB4No
https://dl.doubtnut.com/l/_yz2MjISHOnH3
https://dl.doubtnut.com/l/_1U5jmEJO2SYq
https://dl.doubtnut.com/l/_UFiGLYBX99Dt


61. The values of a and b so that the function

 is continuous for 

, are

A. 

B. 

C. 

D. None of these

Answer: C

Watch Video Solution

f(x) =

⎧⎪ ⎪
⎨
⎪ ⎪⎩

x + a√2 sinx, 0 ≤ x < π/4

2x cot x + b, π/4 ≤ x ≤ π/2

a cos 2x − b sinx, π/2 < x ≤ π

x ∈ [0, π]

a = , b = −
π

6

π

6

a = − , b =
π

6

π

12

a = , b = −
π

6

π

12

62. Let f be an even function and f'(x) exists, then f'(0) is

A. 1

B. 0

https://dl.doubtnut.com/l/_UFiGLYBX99Dt
https://dl.doubtnut.com/l/_vzwckIgqcQS5


C. -1

D. -2

Answer: B

Watch Video Solution

63. Find the set of pro�t where is thrice di�erentiable .

A. R

B. R - {0, 1}

C. 

D. R - {0}

Answer: D

Watch Video Solution

f(x) = x2|x|

[0, ∞)

https://dl.doubtnut.com/l/_vzwckIgqcQS5
https://dl.doubtnut.com/l/_lpFbtZNsklgt


64. The function , is continuous for x∈R x∈R−{0}

x∈R−{−2} None of these

A. 

B. 

C. 

D. None of these

Answer: C

Watch Video Solution

f(x) =
|x + 2|

tan− 1(x + 2)

x ∈ R

x ∈ R − {0}

x ∈ R − { − 2}

65. If  is di�erentiable in 

 then: ([.] denotes greatest integer function)

A. (A)

B. (B)

f(x) =
⎡

⎣
+ ax3 + b 0 ≤ x ≤ 1

2 cos πx + tan− 1 x 1 < x ≤ 2

sin [x2 ]π

x2 − 3x+ 8

[0, 2]

a = , b = −
1

6

π

4

13

6

a = − , b =
1

6

π

4

https://dl.doubtnut.com/l/_iXU6cKCPZVLV
https://dl.doubtnut.com/l/_9G9YoQ8tnofE


C. (C)

D. (D)None of these

Answer: A

Watch Video Solution

a = − , b = −
1

6

π

4

13

6

66. Expand

A. 0

B. 1

C. -2

D. 3

Answer: B

Watch Video Solution

∣
∣
∣

9 1

2 0

∣
∣
∣

https://dl.doubtnut.com/l/_9G9YoQ8tnofE
https://dl.doubtnut.com/l/_txlSJUn4c8kt


67. Let  where f(x) is a twice di�erentiable positive

function on  such that . Then for N = 1,2,3 

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

g(x) = lnf(x)

(0, ∞) f(x + 1) = xf(x)

g' '(N + ) − g' '( ) =
1

2

1

2

−4{1 + + + .... + }
1

9

1

25

1

(2N − 1)2

4{1 + + + .... + }
1

9

1

25

1

(2N − 1)2

−4{1 + + + .... + }
1

9

1

25

1

(2N + 1)2

4{1 + + + .... + }
1

9

1

25

1

(2N + 1)
2

68. Let y=f(x) be a di�erentiable function  and satis�es:  

A. 

∀x ∈ R

f(x) = x + ∫
1

0

x2zf(z)dz + ∫
1

0

xz2f(z)dz.

f(x) = (2 + 9x)
20x

119

https://dl.doubtnut.com/l/_RP59SiOWPDNj
https://dl.doubtnut.com/l/_vOq4o4cVq6WV


B. 

C. 

D. 

Answer: B

Watch Video Solution

f(x) = (4 + 9x)
20x

119

f(x) = (4 + 9x)
10x

119

f(x) = (4 + 9x)
5x

119

69. A function  satis�es the equation 

for all, . Suppose that the function is di�erentiable at x = 0 and

f'(0) = 2. Then,

A. f'(x) = 2f(x)

B. f'(x) = f(x)

C. f'(x) = f(x) + 2

D. f'(x) = 2f(x) + x

Answer: A

f :R → R f(x + y) = f(x). f(y)

f(x) ≠ 0

https://dl.doubtnut.com/l/_vOq4o4cVq6WV
https://dl.doubtnut.com/l/_dj9uYTIUfYMv


Watch Video Solution

70. Let f be a function such that ,

then �nd f(0). If it is given that there exists a positive real  such that f(h)

= h for , then �nd f'(x)

A. 0, 1

B. 

C. 2, 1

D. 

Answer: A

Watch Video Solution

f(x + f(y)) = f(x) + y, ∀x, y ∈ R

δ

0 < h < δ

−1, 0

−2, 0

71. If the function of

 denotes thef(x) = [ ]sin(x − 5) + a cos(x − 2), where[ ⋅ ]
(x − 5)3

A

https://dl.doubtnut.com/l/_dj9uYTIUfYMv
https://dl.doubtnut.com/l/_04mphHJjTJYG
https://dl.doubtnut.com/l/_j6M7opMYg7AQ


greatest integer function, is continuous and di�erentiable in (7, 9), then

�nd the value of 

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

A

A ∈ [8, 64]

A ∈ [0, 8)

A ∈ [64, ∞)

A ∈ [8, 16]

72. If , where  has exactly 9 points of non-

derivability in , then possible values of n are (where [x] dentoes

greatest integer function)

A. 

B. 

C. 

f(x) = [2 + 5|n|sinx] n ∈ I

(0, π)

±3

±2

±1

https://dl.doubtnut.com/l/_j6M7opMYg7AQ
https://dl.doubtnut.com/l/_xpACk8sRhf8T


D. None of these

Answer: C

Watch Video Solution

73. 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. 6

B. 8

C. 4

D. 3

Answer: A

Watch Video Solution

f(x) = [2x]2 − {2x}2

x ( − 2, 2), 1 6 2

https://dl.doubtnut.com/l/_xpACk8sRhf8T
https://dl.doubtnut.com/l/_Q1AcqJPn3dVQ
https://dl.doubtnut.com/l/_QtOPFM2oRC7P


74. Find 

Watch Video Solution

if f(x) =
dy

dx

2

1 − x

75. Let  be a di�erentiable function at x = 0 satisfying f(0) = 0

and f'(0) = 1, then the value of , is  

a. 0 

b.  

c. 1 

d. e

A. (a)0

B. (b)

C. (c)1

D. (d)e

Answer: B

Watch Video Solution

f :R → R

lim
x→ 0

.
∞

∑
n= 1

( − 1)n. f( )
1

x

x

n

−log 2

−log 2

https://dl.doubtnut.com/l/_QtOPFM2oRC7P
https://dl.doubtnut.com/l/_tWdd0qHrkgeK


76. Let f(x) is a function continuous for all  except at x = 0 such that

. If 

, then the image of the

point (0, 1) about the line,

, is  

a.   

b.   

c.   

d.

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

x ∈ R

f' (x) < 0, ∀x ∈ ( − ∞, 0) and f' (x) > 0, ∀x ∈ (0, ∞)

lim
x→ 0 +

f(x) = 3, lim
x→ 0 −

f(x) = 4 and f(0) = 5

y. lim
x→ 0

f(cos3 x − cos2 x) = x. lim
x→ 0

f(sin2 x − sin3 x)

( , )
12

25

−9

25

( , )
12

25

9

25

( , )
16

25

−8

25

( , )
24
25

−7
25

( , )
12

25

−9

25

( , )
12

25

9

25

( , )
16

25

−8

25

( , )
24
25

−7
25

https://dl.doubtnut.com/l/_tWdd0qHrkgeK
https://dl.doubtnut.com/l/_XEGOhuJ4ISI9


77. If f(x) be such that , then  

(a) f(x) is continuous   

(b) f(x) is di�erentiable  

(c) f(x) is non-di�erentiable at three points only 

(d) f(x) is non-di�erentiable at four points only

A. (a) f(x) is continuous 

B. (b) f(x) is di�erentiable 

C. (c) f(x) is non-di�erentiable at three points only

D. (d) f(x) is non-di�erentiable at four points only

Answer: A::D

Watch Video Solution

f(x) = max (|3 − x|, 3 − x3)

∀x ∈ R

∀x ∈ R

∀x ∈ R

∀x ∈ R

78. Let , then which of the following

statement(s) is/are correct. (where [.] denotes greatest integer function.) 

f(x) = |x − 1|([x] − [ − x])

https://dl.doubtnut.com/l/_XEGOhuJ4ISI9
https://dl.doubtnut.com/l/_IkYKlsLuUCvV
https://dl.doubtnut.com/l/_3CyXkuMty1Y9


a.f(x) is continuous at x = 1 

b. f(x) is derivable at x = 1 

c. f(X) is non-derivable at x = 1

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

A. f(x) is continuous at x = 1

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

C. f(X) is non-derivable at x = 1

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

Answer: A::C

Watch Video Solution

79. If y = f(x) de�ned parametrically by

, then  

(a)f(x) is continuous for all   

(b)f(x) is continuous for all   

x = 2t − |t − 1| and y = 2t2 + t|t|

x ∈ R

x ∈ R − {2}

https://dl.doubtnut.com/l/_3CyXkuMty1Y9
https://dl.doubtnut.com/l/_vbGaP9F50i3F


(c)f(x) is di�erentiable for all   

(d)f(x) is di�erentiable for all 

A. (a)f(x) is continuous for all 

B. (b)f(x) is continuous for all 

C. (c)f(x) is di�erentiable for all 

D. (d)f(x) is di�erentiable for all 

Answer: A::D

Watch Video Solution

x ∈ R

x ∈ R − {2}

x ∈ R

x ∈ R − {2}

x ∈ R

x ∈ R − {2}

80.  where [.] greatest integer function

then 

a. domain of   

b. range of f(x) =   

c. f(x) has removable discontinuity at x = 0

d.  has only solution

f(x) = sin− 1[ex] + sin− 1[e−x]

f(x) = ( − In 2, In 2)

{π}

f(x) = cos − 1 x

https://dl.doubtnut.com/l/_vbGaP9F50i3F
https://dl.doubtnut.com/l/_vQggDTZR8zBE


A. domain of 

B. range of f(x) = 

C. f(x) has removable discontinuity at x = 0

D.  has only solution

Answer: A::C

Watch Video Solution

f(x) = ( − In 2, In 2)

{π}

f(x) = cos − 1 x

81.  is one-one, onto and di�erentiable and graph of y = f (x) is

symmetrical about the point (4, 0), then

a.   

b.   

c. if , then roots of  may be

non-real 

d. if , then f'(-2) = 20

A. 

f :R → R

f − 1(2010) + f − 1( − 2010) = 8

∫
2018

− 2010
f(x)dx = 0

f' ( − 100) > 0 x2 − f' (10)x − f' (10) = 0

f' (10) = 20

f − 1(2010) + f − 1( − 2010) = 8

https://dl.doubtnut.com/l/_vQggDTZR8zBE
https://dl.doubtnut.com/l/_lpi4CbBZo4V3


B. 

C. if , then roots of  may

be non-real

D. if , then f'(-2) = 20

Answer: A::B::D

Watch Video Solution

∫
2018

− 2010
f(x)dx = 0

f' ( − 100) > 0 x2 − f' (10)x − f' (10) = 0

f' (10) = 20

82. Let  be a real valued function de�ned on the interval  by 

. Then which of the following statement

(s) is (are) true?

A. f''(x) exists for all 

B. f'(x) exists for all  and f' is continuous on  but not

di�erentiable on 

C. There exists  such that  for all 

f (0, ∞)

f(x) = Inx + ∫
x

0
√1 + sin tdt

x ∈ (0, ∞)

x ∈ (0, ∞) (0, ∞)

(0, ∞)

α > 1 |f' (x)| < |f(x)| x ∈ (0, ∞)

https://dl.doubtnut.com/l/_lpi4CbBZo4V3
https://dl.doubtnut.com/l/_LnT3BYW7gOPG


D. There exists  such that  from all 

Answer: B::C

Watch Video Solution

β > 0 |f(x)| + |f' (x)| ≤ β

x ∈ (0, ∞)

83.  for all  ,and 

.Find 

A. 

B. 

C. 

D. 

Answer: A::C

Watch Video Solution

f(x) + f(y) = f( )
x + y

1 − xy
x, y ∈ R. (xy ≠ 1)

lim
x→ 0

= 2
f(x)

x
f( )andf ′ (1).

1

√3

f( ) =
1

√3

π

3

f( ) = −
1

√3

π

3

f' (1) = 1

f' (1) = − 1

https://dl.doubtnut.com/l/_LnT3BYW7gOPG
https://dl.doubtnut.com/l/_FywwVNk1l4b7


84. Let  be a function satisfying condition 

 If  �nd 

A. f(x) = 0 only

B. f(x) = x only

C. f(x) = 0 or x only

D. f(10) = 10

Answer: C::D

Watch Video Solution

f :R
→
R

f(x + y3) = f(x) + [f(y)]3
f or allx, y ∈ R. f ′ (0) ≥ 0, f(10).

85. Let  

 Then, g(x) in [0, 2] is  

a. continuous for   

b. continuous for   

c. di�erentiable for all   

d. di�erentiable for all 

f(x) = x3 − x2 + x + 1 and

g(x) = {
max f(t), 0 ≤ t ≤ x for 0 ≤ x ≤ 1

3 − x, 1 < x ≤ 2

x ∈ [0, 2] − {1}

x ∈ [0, 2]

x ∈ [0, 2]

x ∈ [0, 2] − {1}

https://dl.doubtnut.com/l/_9EQPeXuAWmCo
https://dl.doubtnut.com/l/_B2vzjT9dT1rd


A. continuous for 

B. continuous for 

C. di�erentiable for all 

D. di�erentiable for all 

Answer: B::D

Watch Video Solution

x ∈ [0, 2] − {1}

x ∈ [0, 2]

x ∈ [0, 2]

x ∈ [0, 2] − {1}

86. If  has real roots . Then ,  is 

A. -2

p' ' (x) α, β, γ [α] + [β] + [γ]

https://dl.doubtnut.com/l/_B2vzjT9dT1rd
https://dl.doubtnut.com/l/_TVoR1LBXlZdW


B. -3

C. -1

D. 0

Answer: B

Watch Video Solution

87. If  then the set of points discontinuity of the function 

 {1} (b) {0,1} (c) {-1,1} (d) none of these

A. x = 0, -1

B. x = 1 only

C. x = 0 only

D. x = 0, 1

Answer: D

Watch Video Solution

f(x) = ,
1

1 − x

f(f(f(x)))is

https://dl.doubtnut.com/l/_TVoR1LBXlZdW
https://dl.doubtnut.com/l/_pqfhOPXQbD40


88. If  (where ) are the points of discontinuity of the function

g(x) = f(f(f(x))), where  is any point on XY -

plane. Then, 

The domain of f(g(x)), is

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

α, β α < β

f(x) = , and P(a, a2)
1

1 − x

x ∈ R

x ∈ R − {1}

x ∈ R − {0, 1}

x ∈ R − {0, 1, − 1}

89. Find 

Watch Video Solution

if y =
dy

dx

x

sinx

https://dl.doubtnut.com/l/_pqfhOPXQbD40
https://dl.doubtnut.com/l/_IkfJDvhs8CU4
https://dl.doubtnut.com/l/_2zGwfMrCXNgc


90. If [x] dnote the greatest integer less than or equal to x then the

equation  has no solution in

Watch Video Solution

sinx = [1 + sinx] + [1 − cos x][

91. Di�erentiate  w.r.t 

Watch Video Solution

x3 + sin 4x + e3x x

92. Suppose a function f(x) satis�es the following conditions 

, 

The value of the limit l  is:

Watch Video Solution

f(x + y) = , ∀x ∈ R, y and f' (0) = 1. Also, − 1 < f(x) <
f(x) + f(y)

1 + f(x)f(y)

tx→ ∞ (f(x))
x

https://dl.doubtnut.com/l/_TnnIUVkT2wQa
https://dl.doubtnut.com/l/_QgWTxulDKobq
https://dl.doubtnut.com/l/_AXkQpMgMdAIB


93. Given that   

If f(x) is continuous at x=0 �nd the value of a.

Watch Video Solution

f(x) =

⎧⎪ ⎪ ⎪ ⎪
⎨
⎪ ⎪ ⎪ ⎪⎩

, if x < 0

a, if x = 0

, if x > 0

1 − cos 4x

x2

√x

√16 + √x− 4

94.  maximum . Total number of

points, where  is non-di�erentiable,is equal to

Watch Video Solution

f(x) = {4, 1 + x2, x2 − 1) ∀x ∈ R

f(x)

95. Let  ,  being a non negative integer. The value of  for

which the equality  is valid for all  is

Watch Video Solution

f(x) = xn n n

f' (a + b) = f' (a) + f' (b) a. b > 0

https://dl.doubtnut.com/l/_whIgcyKIJ23S
https://dl.doubtnut.com/l/_SAigsz5QJMgW
https://dl.doubtnut.com/l/_uRIH3FmLbZ3I


96. The number of points where  (where [.] denotes

the greatest integer function)  is not continuous is 

a. 3

b. 4

c. 5

d. 6

A. (A) 3

B. (B) 4

C. (C) 5

D. (D) 6

Answer: 5

Watch Video Solution

f(x) = [sinx + cos x]

x ∈ (0, 2π)

97. Find 

Watch Video Solution

if 2x − 3y = logy
dy

dx

https://dl.doubtnut.com/l/_e4pM0hUpFThO
https://dl.doubtnut.com/l/_BXF2h5Nn266S


98. If is.........

Watch Video Solution

f( ) = , x, y ∈ R, f(1) = f' (1). Then,
xy

2

f(x). f(y)

2

f(3)

f' (3)

99. Let f be a di�erentiable function satisfying the relation f(xy)=xf(y)+yf(x)

−2xy .(where x, y >0) and f ′ (1)=3, then 

�nd f(x)

Watch Video Solution

100. Let f(x) is a polynomial function and , then

�nd , where [.] denotes greatest integer function,

is........

Watch Video Solution

f(α))
2

+ f' (α))
2

= 0

lim
x→α

[ ]
f(x)

f' (x)

f' (x)

f(x)

https://dl.doubtnut.com/l/_BXF2h5Nn266S
https://dl.doubtnut.com/l/_NrkVNEYH9p2g
https://dl.doubtnut.com/l/_SmftCL6CurKz
https://dl.doubtnut.com/l/_k97AcUVXOGSn


101. Let  be a function satisfying 

 For this function

, answer the following. 

If  then the

Watch Video Solution

f :R → R

f(2 − x) = f(2 + x) and f(20 − x) = f(x) ∀x ∈ R.

f

f(2) ≠ f(6),

102. Find 

Watch Video Solution

if 2x − 10y = logx
dy

dx

103. Discuss the di�erentiability of

Watch Video Solution

f(x) = max{2 sinx, 1 − cos x} ∀x ∈ (0, π).

https://dl.doubtnut.com/l/_FcpcvIbn34gy
https://dl.doubtnut.com/l/_XTvWqHVTzmdC
https://dl.doubtnut.com/l/_zSmn9TvzISIx


104. Discuss the continuity of the function g(x) = [x] + [-x] at integral

values of x.

Watch Video Solution

105. If  is continuous at x = 0. Find the

values of A and B. Also, �nd f(0)

Watch Video Solution

f(x) =
sin 2x + A sinx + B cos x

x3

106. Let f:  satis�es  then show thata f(x) is

di�erentiable at x=0

Watch Video Solution

R → R |f(x)| ≤ x2 ∀x ∈ R.

107. Show that the function de�ned by  is

di�erentiable for every value of x, but the derivative is not continuous for

f(x) = {
x2 sin 1/x, x ≠ 0

0, x = 0

https://dl.doubtnut.com/l/_mhwlkrUjkGei
https://dl.doubtnut.com/l/_E2lzMWOCoUZA
https://dl.doubtnut.com/l/_G7QC8AoVzZ2B
https://dl.doubtnut.com/l/_wVOgsit3OR1Y


x=0

Watch Video Solution

108. Find 

Watch Video Solution

if x − 3y = x2dy

dx

109. Prove that . (where [.] denotes

greatest integer function) is continuous in .

Watch Video Solution

f(x) = [tanx] + √tanx − [tanx]

[0, )
π

2

110. Determine the values of x for which the following functions fails to be

continuous or di�erentiable 

justify your answer.

Watch Video Solution

f(x) =

⎧⎪
⎨
⎪⎩

(1 − x), x < 1

(1 − x)(2 − x), 1 ≤ x ≤ 2

(3 − x), x > 2

https://dl.doubtnut.com/l/_wVOgsit3OR1Y
https://dl.doubtnut.com/l/_5xZoTo7gZLFO
https://dl.doubtnut.com/l/_71jzTRWKwmxc
https://dl.doubtnut.com/l/_KFhWSWJmRNkx


111. If g(x) is continuous function in  satisfying 

, �nd g(x).

Watch Video Solution

[0, ∞)

g(1) = 1. If∫
x

0

2x. g2(t)dt = (∫
x

0

2g(x − t)dt)
2

112. Di�erentiate  w.r.t 

Watch Video Solution

x5 + ex x

113. 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

https://dl.doubtnut.com/l/_KFhWSWJmRNkx
https://dl.doubtnut.com/l/_WGAvT1nA6tKG
https://dl.doubtnut.com/l/_AOinxEeLlo2m
https://dl.doubtnut.com/l/_jtdgfXLDbBFA


114. Discuss the continuity of f(x) in [0, 2], where

 where [.] denotes the greatest

integral function.

Watch Video Solution

f(x) = {
[cos πx], x ≤ 1

|2x − 3|[x − 2], x > 1

115. Let  be a di�erentiable function such that 

.  increases for

Watch Video Solution

f :R → R

f(x) = x2 + ∫
x

0
e− tf(x − t)dt f(x)

116. Let  satis�es the functional equation 

. If f'(1) = e, determine

f(x).

Watch Video Solution

f :R+ → R

f(xy) = exy−x−y{eyf(x) + exf(y)}, ∀x, y ∈ R+

https://dl.doubtnut.com/l/_B8L8Dn0DmiC7
https://dl.doubtnut.com/l/_Z5qw22WSUEc0
https://dl.doubtnut.com/l/_Fq2YlmMnaqBm


117. Let  be a di�erentiable function such that

. Find .

Watch Video Solution

f

f' (x) = f(x) + ∫
2

0
f(x)dx and f(0) =

4 − e2

3
f(x)

118. A function  satis�es the following property:

 Show that the function is continuous for all values

of  if its is continuous at 

Watch Video Solution

f(x)

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

x x = 1.

119. Let  for all real . If  exits

and equals -1 and , then �nd .

Watch Video Solution

f( ) =
x + y

2

f(x) + f(y)

2
x and y f' (0)

f(0) = 1 f(2)

https://dl.doubtnut.com/l/_KsWXPMjTq4t8
https://dl.doubtnut.com/l/_uSPUUYtrMm8J
https://dl.doubtnut.com/l/_L4vQHbA2ZE2V


120. Let 

 

 Verify continuity of g(x), for all 

Watch Video Solution

f(x) = 1 + 4x − x2, ∀x ∈ R

g(x) = { max {f(t), x ≤ t ≤ (x + 1)0 ≤ x < 3

min {(x + 3)3 ≤ x ≤ 5} x ∈ [0, 5]

121. Let  and  

 Discuss the

continuity and di�erentiability of g(x) in 

Watch Video Solution

f(x) = x4 − 8x3 + 22x2 − 24x − 55

g(x) = {
min f(x), x ≤ t ≤ x + 1: − 1 ≤ x ≤ 1

x − 10, x ≥ 1

[ − 1, ∞)

122. Solve the di�erential equation 

 = 0

Watch Video Solution

(1 + y2)dx − (tan− 1 y − x)dy

https://dl.doubtnut.com/l/_peDfTy3tGL2O
https://dl.doubtnut.com/l/_uMzMFaDcilv4
https://dl.doubtnut.com/l/_nixD7aOyYnGH


123. Let f be a one-one function such that

. Prove that  is constant.

Watch Video Solution

f(x). f(y) + 2 = f(x) + f(y) + f(xy), ∀x, y ∈ R − {0} and f(0) = 1, f'

3(∫f(x)dx) − x(f(x) + 2)

124. Find

Watch Video Solution

f' (x). if f(x) = ex − logx − sinx

125. Let f be a function such that

. where 

. Find the value of 

Watch Video Solution

f(xy) = f(x). f(y), ∀y ∈ R and R(1 + x) = 1 + x(1 + g(x))

lim
x→ 0

g(x) = 0 ∫
2

1

. dx
f(x)

f' (x)

1

1 + x2

https://dl.doubtnut.com/l/_JVQVQsu3xeCt
https://dl.doubtnut.com/l/_Xt9QgamogdFJ
https://dl.doubtnut.com/l/_DGEGjPGwFNTY


126. If  is such that 

, prove that 

Watch Video Solution

f(x) = ax2 + bx + c

|f(0)| ≤ 1, |f(1)| ≤ 1 and |f( − 1)| ≤ 1

|f(x)| ≤ 5/4, ∀x ∈ [ − 1, 1]

127. Let  be a continuous function

such that  for all 

. Then, �nd the least positive

integral value of 'a' for which the equation  has both

roots lying between p and q, where .

Watch Video Solution

α + β = 1, 2α2 + 2β2 = 1 and f(x)

f(2 + x) + f(x) = 2

x ∈ [0, 2] and p = ∫
4

0
f(x)dx − 4, q =

α

β

ax2 − bx + c = 0

a, b, c ∈ N

128. Prove that the function

, where a + 2b = 2 and 

 always has a root in 

W t h Vid S l ti

f(x) = a√x − 1 + b√2x − 1 − √2x2 − 3x + 1

a, b ∈ R (1, 5) ∀b ∈ R

https://dl.doubtnut.com/l/_urMbnhO13nG9
https://dl.doubtnut.com/l/_aXhEzL9OOZSh
https://dl.doubtnut.com/l/_OMB5IUFVR9YY


Exercise For Session 1

Watch Video Solution

129. 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.

1. If function  is continuous function at x = 0,

then f(0) is equal to

A. 2

B. 

C. 

D. 

f(x) =
√1 + x − 3√1 + x

x

1

4

1

6

1

3

https://dl.doubtnut.com/l/_OMB5IUFVR9YY
https://dl.doubtnut.com/l/_grnhh0o7VUw1
https://dl.doubtnut.com/l/_YKoGyAgQ5sbQ


Answer: C

Watch Video Solution

2. If  then

A. 

B. 

C. f(x) is discontinuous at x = 0

D. f(x) is continuous at x = 0

Answer: C

Watch Video Solution

f(x) = {
, x ≠ 0

0, x = 0

1

e1 /x

lim
x→ 0 −

f(x) = 0

lim
x→ 0 +

f(x) = 1

3. If  is continuous at x = 2, then a is

equal to

f(x) = {
, x ≠ 2

        2, x = 2

x2 − ( a+ 2 ) x+ 2a

x− 2

https://dl.doubtnut.com/l/_YKoGyAgQ5sbQ
https://dl.doubtnut.com/l/_u1zcZz8HvnvX
https://dl.doubtnut.com/l/_krKTS1p0lwf6


A. 0

B. 1

C. -1

D. 2

Answer: A

Watch Video Solution

4. If  is continuous at x = 0, then

k is equal to

A. 2a + b

B. 2a - b

C. b - 2a

D. a + b

Answer: A

f(x) = {
, x ≠ 0

          k, x = 0

log ( 1 + 2ax ) − log ( 1 − bx )
x

https://dl.doubtnut.com/l/_krKTS1p0lwf6
https://dl.doubtnut.com/l/_3LtLW6RuhxfP


Exercise For Session 2

Watch Video Solution

5. If  and f is continuous at x = 2, where 

 denotes greatest integer function, then  is

A. -1

B. 0

C. 1

D. 2

Answer: A

Watch Video Solution

f(x) = {
[x] + [ − x], x ≠ 2

   λ, x = 2

[ ⋅ ] λ

https://dl.doubtnut.com/l/_3LtLW6RuhxfP
https://dl.doubtnut.com/l/_E12vmWX9vqAL


1. Let .  

If  is continuous on , then �nd the values of  and .

Watch Video Solution

f(x) =

⎧⎪ ⎪
⎨
⎪ ⎪⎩

−2 sinx for −π ≤ x ≤ −

a sinx + b for − < x <

cos x for ≤ x ≤ π

π

2
π

2
π

2
π

2

f [ − π, π) a b

2. Draw the graph of the function 

and discuss the continuity or discontinuity of f in the interval

Watch Video Solution

f(x) = x − ∣∣x − x2∣∣, − 1 ≤ x ≤ 1

−1 ≤ x ≤ 1

3. Discuss the continuity of 'f' in [0, 2], where

, where [x] is greastest integer not

greater than x.

Watch Video Solution

f(x) = {
|4x − 5|[x] for x > 1

[cos πx] for x ≤ 1

https://dl.doubtnut.com/l/_GE3hIk0wcp0y
https://dl.doubtnut.com/l/_EWYUVTqhNpNU
https://dl.doubtnut.com/l/_eS8p2kK6tkfb
https://dl.doubtnut.com/l/_FtCWLPSBsM1D


Exercise For Session 3

4. Let   

Statement I f(x) is continuous at all x, if .  

Statement II Polynomial function is always continuous.

A. Both Statement I and Statement II are correct and Statement II is

the correct explanation of Statement I

B. Both Statement I and Statement are correct but Statement II is not

the correct explanation of Statement I

C. Statement I is correct but Statement II is incorrect

D. Statement II is correct but Statement I is incorrect

Answer: D

Watch Video Solution

f(x) =
⎧⎪
⎨
⎪⎩

Ax − B, x ≤ − 1

2x2 + 3Ax + B, −1 < x ≤ 1

4, x > 1

A =
3

4

https://dl.doubtnut.com/l/_FtCWLPSBsM1D


1. which of the following function(s) not de�ned at  has/have

removable discontinuity at .

A. 

B. 

C. 

D. 

Answer: B::C::D

Watch Video Solution

x = 0

x = 0

f(x) =
1

1 + 2cot x

f(x) = cos( )
(|sinx|)

x

f(x) = x sin
π

x

f(x) =
1

In|x|

2. Function whose jump (non-negative di�erence of  ) of

discontinuity is greater than or equal to one. is/are

A. 

B. 

LHL and RHL

f(x) =
⎧⎪
⎨
⎪⎩

, x < 0

, x > 0

(e1 /x + 1 )

e1 /x − 1

( 1 − cos x )
x

g(x) =
⎧⎪
⎨
⎪⎩

, x > 0

, < x < 1

(x1 / 3 − 1 )

x1 / 2 − 1

In x
( x− 1 )

1
2

https://dl.doubtnut.com/l/_uLDnXGZKjmRZ
https://dl.doubtnut.com/l/_mJAUJphrCvMV


C. 

D. 

Answer: A::C::D

Watch Video Solution

u(x) =
⎧⎪
⎨
⎪⎩

, x ∈ (0, ]

, x < 0

sin − 1 2x

tan − 1 3x

1
2

| sin x |
x

v(x) = {
log3(x + 2), x > 2

log1 / 2(x
2 + 5), x < 2

3. Consider the piecewise de�ned function

describe the continuity of this function.

A. the function is unbounded and therefore cannot be continuous

B. the function is right continuous at x = 0

C. the function has a removable discontinuity at 0 and 4, but is

continuous on the rest of the real line.

D. the function is continuous on the entire real line

Answer: D

f(x) =
⎧⎪
⎨
⎪⎩

√−x if x < 0

0 if 0 ≤ x ≤ 4

x − 4 if x > 4

https://dl.doubtnut.com/l/_mJAUJphrCvMV
https://dl.doubtnut.com/l/_ymSKGyhNKugg


Watch Video Solution

4. If , where sgn () is the signum

function, then f(x)

A. is continuous over its domain

B. has a missing point discontinuity

C. has isolated point discontinuity

D. has irremovable discontinuity

Answer: C

Watch Video Solution

f(x) = sgn(cos 2x − 2 sinx + 3)

5. If  ,  

 for  

 for then which of the following holds?

f(x) =
2 cos x − sin 2x

(π − 2x)2
g(x) =

e− cos x − 1
8x − 4π

h(x) = f(x) x <
π

2

h(x) = g(x) x >
π

2

https://dl.doubtnut.com/l/_ymSKGyhNKugg
https://dl.doubtnut.com/l/_mJhOXfqhVjyW
https://dl.doubtnut.com/l/_2axk4z1NG5v9


Exercise For Session 4

A. h is not di�erentiable at 

B. h has an irremovable discontinuity at 

C. h has a removable discontinuity at 

D. 

Answer: A::C::D

Watch Video Solution

x = π/2

x = π/2

x = π/2

f( ) = g( )
π +

2
π −

2

1. If , then  is discontinuous at x =

A. 2

B. 

C. 

D. 6, 11

f(x) =
1

x2 − 17x + 66
f( )

2

x − 2

7
3

24
11

https://dl.doubtnut.com/l/_2axk4z1NG5v9
https://dl.doubtnut.com/l/_1XL8hfvD8phM


Answer: A::B::C

Watch Video Solution

2. Let  be a continuous function on  such that

 Then the value of  is

A. not unique

B. 1

C. data su�cient to �nd f(0)

D. data insu�cient to �nd f(0)

Answer: B::C

Watch Video Solution

f R

f( ) = +
1

4n
sin en

en
2

n2

n2 + 1
f(0)

3.  is continuous at  then which of the following are always

true ?

f(x) x = 0

https://dl.doubtnut.com/l/_1XL8hfvD8phM
https://dl.doubtnut.com/l/_e4r4GmWW0sFA
https://dl.doubtnut.com/l/_Zh7wmCgnqlaA


A. A. 

B. B. f(x) is non coninuous at x = 1

C. C.  is continuous x = 0

D. D. 

Answer: C::D

Watch Video Solution

lim
x→ 0

f(x) = 0

g(x) = x2f(x)

lim
x→ 0 +

(f(x) − f(0)) = 0

4. If  ; where [x] is the greatest integer

function of ,then  is continuous at :

A. x = 0

B. x = 1

C. x = 2

D. None of these

Answer: B::C

f(x) = cos[ ]cos( (x − 1))
π

x

π

2

x f(x)

https://dl.doubtnut.com/l/_Zh7wmCgnqlaA
https://dl.doubtnut.com/l/_cEgbQkhckXb8


Watch Video Solution

5. Let  then (where

[.]denotest greatest integer funtion)

A.  exists, but g(x) is not continuous at x = 1

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

C. gof is continuous for all x.

D. fog is continuous for all x.

Answer: A::B::C

Watch Video Solution

f(x) = [x] and g(x) = {0, x ∈ Zx2, x ∈ R − Z

lim
x→ 1

g(x)

lim
x→ 1

f(x)

6. Let  then

A. 

B. 

f(x) = {
a sin2n x for x ≥ 0 and n → ∞

b cos2m x − 1 for x < 0 and m → ∞

f(0− ) ≠ f(0+ )

f(0+ ) ≠ f(0)

https://dl.doubtnut.com/l/_cEgbQkhckXb8
https://dl.doubtnut.com/l/_SJjJRyR4QfB3
https://dl.doubtnut.com/l/_ldpKASjngMB1


C. 

D. f is continuous at x = 0

Answer: A

Watch Video Solution

f(0− ) = f(0)

7. 

Discuss the continuity at x=1.

A. f is continuous at x = 1

B. f has a �nite discontinuity at x = 1

C. f has an in�nite or oscillatory discontinuity at x = 1

D. f has a removal type of discontinuity at x = 1

Answer: B

Watch Video Solution

Letf(x) = lim
n→ ∞

 forx > 0, x ≠ 1, and f(1) = 0
xn − sinxn

xn + sinxn

https://dl.doubtnut.com/l/_ldpKASjngMB1
https://dl.doubtnut.com/l/_TGbYnJsi8LBM


Exercise For Session 5

1. 

in�nite terms , Discuss continuity at x=0

Watch Video Solution

if f(x) = + + + . . .
x

(1 + x)

x

(1 + x)(1 + 2x)

x

(1 + 2x)(1 + 3x)

2. If  on to [a, b] is continous, then show that there is some 

 such that g(c) = c

Watch Video Solution

g : [a, b]

c ∈ [a, b]

3. Find 

Watch Video Solution

if y =
dy

dx

x

cos x

https://dl.doubtnut.com/l/_z8G5f2xwpFBz
https://dl.doubtnut.com/l/_DTlrXdwNXDB8
https://dl.doubtnut.com/l/_sUO3muvqssGs


Exercise For Session 6

4. Let

. Discuss the continuity of 

Watch Video Solution

yn(x) = x2 + + + ...... and y(x) = lim
n→ ∞

x2

1 + x2

x2

(1 + x2)
2

x2

(1 + x2)
n− 1

yn(x)(n = 1, 2, 3.... n) and y(x)at x = 0

1. If a function f(x) is de�ned as  then  

a. f(x) is di�erentiable at x = 0 and x = 1 

b. f(x) is di�erentiable at x = 0 but not at x = 1

c. f(x) is not di�erentiable at x = 1 but not at x = 0 

d. f(x) is not di�erentiable at x = 0 and x = 1

A. f(x) is di�erentiable at x = 0 and x = 1

B. f(x) is di�erentiable at x = 0 but not at x = 1

C. f(x) is not di�erentiable at x = 1 but not at x = 0

f(x) =
⎧⎪
⎨
⎪⎩

−x, x < 0

x2, 0 ≤ x ≤ 1

x2 − x + 1, x > 1

https://dl.doubtnut.com/l/_nyH1mar2LmyR
https://dl.doubtnut.com/l/_KLzQrVIt5zry


D. f(x) is not di�erentiable at x = 0 and x = 1

Answer: D

Watch Video Solution

2. If sgn (x), then 

A. f is di�erentiable at x = 0

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

C.   

D. None of these

A. f is di�erentiable at x = 0

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

C. 

D. None of these

f(x) = x3

f' (0− ) = 1

f' (0− ) = 1

https://dl.doubtnut.com/l/_KLzQrVIt5zry
https://dl.doubtnut.com/l/_hJHcTYrf5naQ


Answer: A

Watch Video Solution

3. Which one of the following functions is continuous everywhere in its

domain but has atleast one point where it is not di�erentiable ?

A. 

B. 

C. 

D. f(x) = tan x

Answer: A

Watch Video Solution

f(x) = x1 / 3

f(x) =
|x|

x

f(x) = e−x

4. If , where {x} denotes the

fractional part function, then

f(x) = {
x + {x} + x sin{x}, for x ≠ 0

0, for x = 0

https://dl.doubtnut.com/l/_hJHcTYrf5naQ
https://dl.doubtnut.com/l/_QJ6WIX6M0enL
https://dl.doubtnut.com/l/_xwsjP7WfgoyC


A. f is continuous and di�erentiable at x = 0

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

C. f is continuous and di�erentiable at x = 2

D. None of these

Answer: D

Watch Video Solution

5. If , then at x = 0 f(x) is

A. di�erentiable

B. not di�erentiable

C. 

D. 

Answer: B

W t h Vid S l ti

f(x) =
⎧
⎨⎩

x( ), x ≠ 0

      0, x = 0

e1 /x −e− 1 /x

e1 /x +e− 1 /x

f' (0+ ) = − 1

f' (0− ) = 1

https://dl.doubtnut.com/l/_xwsjP7WfgoyC
https://dl.doubtnut.com/l/_R7r1VQnyf0tX


Exercise For Session 7

Watch Video Solution

1. Number of points of non-di�ererentiable of

 Where [.] denotes the

greatest integer function is

Watch Video Solution

f(x) = sinπ(x − [x])in ( − π/2, [π/2).

2. Consider the function   

and   

If   

  

Which of the following is not true about ?

A. h(x) is continuous for 

B. h(x) is di�erentiable for 

f(x) = f(x) = {
x − 1, −1 ≤ x ≤ 0

x2, 0 ≤ x ≤ 1

        g(x) = sinx.

h1(x) = f(|g(x)|)

 and  h2(x) = |f(g(x))|.

h1(x)

x ∈ [ − 1, 1]

x ∈ [ − 1, 1]

https://dl.doubtnut.com/l/_R7r1VQnyf0tX
https://dl.doubtnut.com/l/_tBgOR9OHK3KH
https://dl.doubtnut.com/l/_G7BvhQMAlblD


C. h(x) is di�erentiable for 

D. h(x) is di�erentiable for )-{0}`

Answer: C

Watch Video Solution

x ∈ [ − 1, 1] − {0}

x ∈ ( − 1,

3. If , where [] denotes the greatest

integer function, then 

A. f(x) is continuous for all 

B. f(x) is di�erentiable for all 

C. f(X) is di�erentiable for all 

D. None of these

Answer: C

Watch Video Solution

f(x) = {
∣∣1 − 4x2∣∣, 0 ≤ x < 1

[x2 − 2x], 1 ≤ x < 2

x ∈ [0, 2)

x ∈ [0, 2) − {1}

x ∈ [0, 2) − { , 1}
1

2

https://dl.doubtnut.com/l/_G7BvhQMAlblD
https://dl.doubtnut.com/l/_YXDUOZuORdmo
https://dl.doubtnut.com/l/_0B0D8bZgOb1G


4. Let , then 

A. f(x) is continuous but not di�erentiable for all   

B. f(x) is continuous and di�erentiable for all  

C. f(x) is continuous for  is di�erentiable for 

  

D. None of these

A. f(x) is continuous but not di�erentiable for all 

B. f(x) is continuous and di�erentiable for all 

C. f(x) is continuous for  is di�erentiable for

D. None of these

Answer: B

Watch Video Solution

f(x) = ∫
1

0

|x − t|tdt

x ∈ R

x ∈ R

x ∈ R − { } and f(x)
1

2

x ∈ R − { , }
1

4

1

2

x ∈ R

x ∈ R

x ∈ R − { } and f(x)
1

2

x ∈ R − { , }
1

4

1

2

https://dl.doubtnut.com/l/_0B0D8bZgOb1G
https://dl.doubtnut.com/l/_3RFFBbSNLHfl


5. Let  be a function such that  for all 

 for all  where  is continuous

and  Then �nd 

A. 6

B. 9

C. 8

D. None of these

Answer: B

Watch Video Solution

f f(x + y) = f(x) + f(y)

xandyandf(x) = (2x2 + 3x)g(x) x, g(x)

g(0) = 3. f ′ (x).

6. Find  if 

Watch Video Solution

dy

dx
y = 3x3 + e7x + 5

https://dl.doubtnut.com/l/_3RFFBbSNLHfl
https://dl.doubtnut.com/l/_ucWs4fbNQeca


7. Let  be a function satisfying 

 Then, 

 is (for all non-zero real values of ) a.) constant b.) can't

be discussed c.) 

A. constant

B. can't be discussed

C. x

D. 

Answer: A

Watch Video Solution

f :R → R

f( ) = , ∀x, y ∈ R and f(1) = f' (1) = ≠ 0.
xy

2

f(x) ⋅ f(y)

2

f(x) + f(1 − x) x

xd. )
1

x

1

x

8. Let  satisfying .Let

 be di�erentiable on , then determine .

A. A. even function

f :R → R f( ) = (k ≠ 0, 2)
x + y

k

f(x) + f(y)

k

f(x) R and f' (0) = a f(x)

https://dl.doubtnut.com/l/_8HFwoSGomRpg
https://dl.doubtnut.com/l/_yW1Absd7PDWs


B. B. neither even nor odd function

C. C. either zero or odd function

D. D. either zero or even function

Answer: C

Watch Video Solution

9.  for all  ,and 

.Find 

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

f(x) + f(y) = f( )
x + y

1 − xy
x, y ∈ R. (xy ≠ 1)

lim
x→ 0

= 2
f(x)

x
f( )andf ′ (1).

1

√3

2 tan− 1 x

tan− 1 x
1

2

tan− 1 x
π

2

2π tan− 1 x

https://dl.doubtnut.com/l/_yW1Absd7PDWs
https://dl.doubtnut.com/l/_JwivCJx5UroJ


Exercise Single Option Correct Type Questions

10. Let

Then, g(x) is

Watch Video Solution

f(x) = sinx and  g(x) = {
max {f(t),0 ≤ x ≤ π} for 0 ≤ x ≤ π

, for x > π
1 − cos x

2

1. If , where [x] denotes the greatest integer

function, then

A. f(x) is continuous at x = 1

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

C. 

D. 

f(x) = {
sin , x < 1

[x], x ≥ 1

πx

2

f(1+ ) = 0

f(1− ) = − 1

https://dl.doubtnut.com/l/_JwivCJx5UroJ
https://dl.doubtnut.com/l/_LdzZBMC6nxbZ
https://dl.doubtnut.com/l/_sXVGHILrnigy


Answer: A

Watch Video Solution

2. Consider , f(x) is continuous

at x = 0, then k is

A. log 4

B. log 2

C. (log 4) (log 2)

D. None of these

Answer: C

Watch Video Solution

f(x) = {
, x > 0

ex sinx + πx + k log 4, x < 0

8x − 4x − 2x + 1

x2

https://dl.doubtnut.com/l/_sXVGHILrnigy
https://dl.doubtnut.com/l/_F4PEvMg0Nr3N


3. Let  If f is continuous at x = 0,

then

 is

A. (a)5

B. (b)-5

C. (c)log 3 - 5

D. (d)5 - log 3

Answer: C

Watch Video Solution

f(x) =

⎧⎪ ⎪ ⎪ ⎪
⎨
⎪ ⎪ ⎪ ⎪⎩

, x < 0

3, x = 0

[1 + ( )]
1 /x

, x > 0

a ( 1 −x sin x ) + b cos x+ 5

x2

cx+dx
3

x2

(a + b + c + d)

4. f(x)=  where  represents the greatest

function and  represents the fractional part function. Find the jump of

discontinuity.

{
cos − 1(cot x) x <

π[x] − 1 x >

π

2
π

2

[.]

{.}

https://dl.doubtnut.com/l/_Q6tDbX4pVBP6
https://dl.doubtnut.com/l/_PYo6n95Siuwe


A. 1

B. 

C. 

D. 2

Answer: C

Watch Video Solution

π/2

− 1
π

2

5. 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.

6. If , then (fog)(x) is discontinuous at

A. (a) x = 3 only

B. (b) x = 2 only

f(x) = and g(x) =
x + 1

x − 1

1

x − 2

https://dl.doubtnut.com/l/_PYo6n95Siuwe
https://dl.doubtnut.com/l/_u389HAkV4tk3
https://dl.doubtnut.com/l/_VAYM6ca942In


C. (c) x = 2 and 3 only

D. (d) x = 1 only

Answer: C

Watch Video Solution

7. Let

. Discuss the continuity of 

A. continuous for 

B. continuous for 

C. continuous for 

D. data unsu�cient

Answer: B

Watch Video Solution

yn(x) = x2 + + + ...... and y(x) = lim
n→ ∞

x2

1 + x2

x2

(1 + x2)
2

x2

(1 + x2)
n− 1

yn(x)(n = 1, 2, 3.... n) and y(x)at x = 0

x ∈ R

x ∈ R − {0}

x ∈ R − {1}

https://dl.doubtnut.com/l/_VAYM6ca942In
https://dl.doubtnut.com/l/_PpLx37MNAl5Q


8. If  

(where a > 0) then �nd a and  so that  is continuous at 

A. (a)

B. (b)

C. (c)2

D. (d)-2

Answer: B

Watch Video Solution

g(x) = , x < 0
1 − ax + xax loga

x2 ⋅ ax
, x > 0

(2a)x − x log(2a) − 1

x2

g(0) g(x) x = 0.

−1

√2

1

√2

9. Find 

Watch Video Solution

if y = − sinx
dy

dx

π

2

10. Find if y = sin 2x − x3dy

dx

https://dl.doubtnut.com/l/_PpLx37MNAl5Q
https://dl.doubtnut.com/l/_mBqC2GNgJrpc
https://dl.doubtnut.com/l/_ryxDYUdjZkYU
https://dl.doubtnut.com/l/_PbgeX6XWxEFg


Watch Video Solution

11. Let  . If 

 is continuous and di�erentiable at any point, then

 (b)  (c)  (d) none

of these

A. 

B. 

C. 

D. None of these

Answer: A

Watch Video Solution

f(x) = {      f or  |x| ≥ 1.... ax2 + b        f or  |x| < 1
1

|x|

f(x)

a = ,   b = −
1

2

3

2
a = − ,   b =

1

2

3

2
a = 1,   b = − 1

,
−1

2

3

2

,
1

2

−3

2

,
1

2

3

2

12. If , then A and B, so that f(x) is

di�erentiabl at x = 1, are

f(x) = {
A + Bx2, x < 1

3Ax − B + 2, x ≥ 1

https://dl.doubtnut.com/l/_PbgeX6XWxEFg
https://dl.doubtnut.com/l/_iD3tffeKZ1JE
https://dl.doubtnut.com/l/_TGzp8oFClw3J


A. 

B. 

C. 2, 3

D. 

Answer: C

Watch Video Solution

−2, 3

2, − 3

−2, − 3

13. If , then

A. A. 

B. B. 

C. C. 

D. D. f(x) is di�erentiable at x = 1

Answer: A

Watch Video Solution

f(x) = {
|x − 1|([x] − x), x ≠ 1

0, x = 1

f' (1+ ) = 0

f' (1− ) = 0

f' (1− ) = − 1

https://dl.doubtnut.com/l/_TGzp8oFClw3J
https://dl.doubtnut.com/l/_oCb9ZV5ijybH


14. If , where [.] and {.} denotes greatest

integer and fractional part of x, then 

a.   

b.   

c.   

d. 

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

f(x) = {
[cos πx], x ≤ 1

2{x} − 1, x > 1

f' (1− ) = 2

f' (1+ ) = 2

f' (1− ) = − 2

f' (1+ ) = 0

f' (1− ) = 2

f' (1+ ) = 2

f' (1− ) = − 2

f' (1+ ) = 0

https://dl.doubtnut.com/l/_oCb9ZV5ijybH
https://dl.doubtnut.com/l/_fh0BiRV4aImy


15. If , then  is  

a.   

b.   

c.   

d. g(x) is not continuous at x = 0

A. 

B. 

C. 

D. g(x) is not continuous at x = 0

Answer: A

Watch Video Solution

f(x) = {
x − 3, x < 0

x2 − 3x + 2, x ≥ 0
g(x) = f(|x|)

g' (0+ ) = − 3

g' (0− ) = − 3

g' (0+ ) = g' (0− )

g' (0+ ) = − 3

g' (0− ) = − 3

g' (0+ ) = g' (0− )

16. Find 

Watch Video Solution

if y = x sinx
dy

dx

https://dl.doubtnut.com/l/_BIaldnw1Xl2Z
https://dl.doubtnut.com/l/_OQueY43L3Tku


17. Let f be di�erentiable function satisfying

. If f'(1) = 1, then f(x) is

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

f( ) = f(x) − f(y)for allx, y > 0
x

y

2 loge x

3 loge x

loge x

loge x
1

2

18. Let  for all x and y. If f'(0) exists

and , then  is

A. -1

B. 0

C. 1

f(x + y) = f(x) + f(y) − 2xy − 1

f' (0) = − sinα f{f' (0)}

https://dl.doubtnut.com/l/_VQ6W8P2v37OI
https://dl.doubtnut.com/l/_ECuyldCsncAd


D. 2

Answer: C

Watch Video Solution

19. A derivable function  satis�es the condition 

. If g denotes the

derivative of f, then the value of the sum  is

A. (a)5050

B. (b)5510

C. (c)5150

D. (d)1550

Answer: C

Watch Video Solution

f :R+ → R

f(x) − f(y) ≥ log( ) + x − y, ∀x, y ∈ R+x

y
100

∑
n= 1

g( )
1

n

https://dl.doubtnut.com/l/_ECuyldCsncAd
https://dl.doubtnut.com/l/_ryHJB8dvLXoV
https://dl.doubtnut.com/l/_vy14QLa6JLHa


20. If , then f(x) is, (given f(0) = 0)  

a. an even function

b. an odd function

c. neither even nor odd function

d. can't say

A. an even function

B. an odd function

C. neither even nor odd function

D. can't say

Answer: B

Watch Video Solution

= e−xf(x) + exf( − x)
d(f(x))

dx

21. Let  be a continuous function such that 

. If , then , is equal to

f : (0, ∞) → R

f(x) = ∫
x

0

tf(t)dt f(x2) = x4 + x5
12

∑
r= 1

f(r2)

https://dl.doubtnut.com/l/_vy14QLa6JLHa
https://dl.doubtnut.com/l/_c7G7UG8eSIzh


A. 216

B. 219

C. 222

D. 225

Answer: B

Watch Video Solution

22. For let  if x is irrational where

 are relatively prime integers 0 then which one does not hold

good? 

(a)h(x) is discontinuous for all x in   

(b)h(x) is continuous for each irrational in   

(c)h(x) is discontinuous for each rational in   

(d)h(x) is not derivable for all x in 

A. (a)h(x) is discontinuous for all x in 

h(x) = { if x = and 0
1

q

p

q

p&q > 0

(0, ∞)

(0, ∞)

(0, ∞)

(0, ∞)

(0, ∞)

https://dl.doubtnut.com/l/_c7G7UG8eSIzh
https://dl.doubtnut.com/l/_OQwyKkWX1s3g


B. (b)h(x) is continuous for each irrational in 

C. (c)h(x) is discontinuous for each rational in 

D. (d)h(x) is not derivable for all x in 

Answer: B

Watch Video Solution

(0, ∞)

(0, ∞)

(0, ∞)

23. Let , where g and h are continuous functions on the

open interval (a, b). Which of the following statements is true for

 ?

A. (a)f is continuous at all x for which 

B. (b)f is continuous at all x for which g(x) = 0

C. (c)f is continuous at all x for which 

D. (d)f is continuous at all x for which 

Answer: D

f(x) =
g(x)

h(x)

a < x < b

x ≠ 0

g(x) ≠ 0

h(x) ≠ 0

https://dl.doubtnut.com/l/_OQwyKkWX1s3g
https://dl.doubtnut.com/l/_ChtucPaxcxXW


Watch Video Solution

24. Find  if 

Watch Video Solution

dy

dx
y = 2x7

25.  , is continuous at  , then

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

if f(x) = , x ≠ 0
x − ex + cos 2x

x2
x = 0

f(0) =
5

2

[f(0)] = − 2

{f(0)} = − 0.5

[f(0)]. {f(0)} = − 1.5

https://dl.doubtnut.com/l/_ChtucPaxcxXW
https://dl.doubtnut.com/l/_5abIpRNYwpCQ
https://dl.doubtnut.com/l/_5p4gDPA2eezY


26. Consider the function , where {x}

denotes the fractional part function. Which one of the following

statements is not correct ?

A.  exists

B. 

C. f(x) is continuous in [0, 2]

D. Rolle's theorem is not applicable to f(x) in [0, 2]

Answer: C

Watch Video Solution

f(x) = {
x{x} + 1, if 0 ≤ x < 1

2 − {x}, if 1 ≤ x ≤ 2

lim
x→ 1

f(x)

f(0) ≠ f(2)

27. Let ,then

A. (a)  is continuous at x = 2

B. (b)  is continuous at x = 2

f(x) =

⎧⎪
⎨
⎪⎩

, if x > 2

, if x < 2

2x + 23 − x − 6

√2 − x − 21 − x

x2 − 4

x− √3x− 2

f(2) = 8 ⇒ f

f(2) = 16 ⇒ f

https://dl.doubtnut.com/l/_dinefUmGZEl2
https://dl.doubtnut.com/l/_4BGhZKdNfnPc


C. (c)  is discontinuous

D. (d)f has a removable discontinuity at x = 2

Answer: C

Watch Video Solution

f(2− ) ≠ f(2+ ) ⇒ f

28. Let [x] denote the integral part of . Let 

 be any continuous function with  then the function

 :

A. has �nitely many discontinuities

B. is discontinuous at some x = c

C. is continuous on R

D. is a constant function

Answer: C

Watch Video Solution

x ∈ R and g(x) = x − [x]

f(x) f(0) = f(1)

h(x) = f(g(x)

https://dl.doubtnut.com/l/_4BGhZKdNfnPc
https://dl.doubtnut.com/l/_YHsPM4eFc25A


29. Let f be a di�erentiable function on the open interval(a, b). Which of

the following statements must be true? 

(i) f is continuous on the closed interval [a,b], 

(ii) f is bounded on the open interval (a,b)

(iii)If a < a1< b1 < b, and f(a1) < 0 < f(b1), then there is a number c such that

a1 < c < b, and f(c) = 0

(a)Only I and II

(b)Only I and III

(c)Only II and III

(d)Only III

A. Only I and II

B. Only I and III

C. Only II and III

D. Only III

Answer: D

Watch Video Solution

https://dl.doubtnut.com/l/_YHsPM4eFc25A
https://dl.doubtnut.com/l/_QGJYpnoRmNk0


30. Number of points where the function

 is not di�erentiable, is:

A. 0

B. 1

C. 2

D. 3

Answer: C

Watch Video Solution

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

31. Consider function .  Then the

incorrect statement is

A. A. it is continuous at the origin

B. B. it is not derivable at the origin

f :R − { − 1, 1} → R f(x) =
x

1 − |x|

https://dl.doubtnut.com/l/_QGJYpnoRmNk0
https://dl.doubtnut.com/l/_KSIUZKq9AVJW
https://dl.doubtnut.com/l/_NOK6PHgJsykk


C. C. the range of the function is R

D. D. f is continuous and derivable in its domain

Answer: B

Watch Video Solution

32. Find 

Watch Video Solution

if 2y − ex = 6
dy

dx

33. The total number of points of non-di�erentiability of

 is

A. 8

B. 9

C. 10

D. 11

f(x) = min [|sinx|, |cos x|, ]in(0, 2π)
1

4

https://dl.doubtnut.com/l/_NOK6PHgJsykk
https://dl.doubtnut.com/l/_79zvX2BWF4dl
https://dl.doubtnut.com/l/_XWDsVm5xaixc


Answer: D

Watch Video Solution

34. The function  is discontinuous at (where  is the

greatest integer less than or equal to ), is discontinuous at  

a. all integers

b. all integers except 0 and 1

c. all integers except 0 

d. all integers except 1

A. all integers

B. all integers except 0 and 1

C. all integers except 0

D. all integers except 1

Answer: D

Watch Video Solution

f(x) = [x]2 − [x2] [γ]

γ

https://dl.doubtnut.com/l/_XWDsVm5xaixc
https://dl.doubtnut.com/l/_66YPr1H4WTaF


35. The function  is

di�erentiable not di�erentiable at (a)-1 (b)0 (c)1 (d)2

A. -1

B. 0

C. 1

D. 2

Answer: D

Watch Video Solution

f(x) = (x2 − 1)∣∣x
2 − 3x + 2∣∣ + cos(|x|)

36. If  then

A. 0

B. 1

C. -1

f(x) = {
, x ≠ 0

0, x = 0

1

e1 /x

https://dl.doubtnut.com/l/_66YPr1H4WTaF
https://dl.doubtnut.com/l/_MtOXCoRUP4hY
https://dl.doubtnut.com/l/_a4sAaeDKMONa


D. desn't exist

Answer: A

Watch Video Solution

37. Given  

 then g(x) is

A. discontinuous at all integral values of x only

B. continuous everywhere except for x = 0

C. discontinuous at  and at some 

D. continuous everywhere

Answer: D

Watch Video Solution

f(x) = , for x ∈ R − {0}
ex − cos 2x − x

x2

g(x) =

⎧⎪ ⎪ ⎪ ⎪ ⎪ ⎪ ⎪ ⎪ ⎪
⎨
⎪ ⎪ ⎪ ⎪ ⎪ ⎪ ⎪ ⎪ ⎪⎩

f({x}), for n < x < n +

f(1 − {x}), for n + ≤ x < n + 1,n ∈ I

{
where {x} denotes

fractional part function

otherwise,

1
2

1
2

5
2

x = n + , n ∈ I
1
2

x ∈ I

https://dl.doubtnut.com/l/_a4sAaeDKMONa
https://dl.doubtnut.com/l/_vusTNfI0drdz


38. The function  can be made di�erentiable at x

= 0

A. (a) if b is equal to zero

B. (b) if b is not equal to zero

C. (c) if b takes any real value

D. (d) for no value of b

Answer: D

Watch Video Solution

g(x) = {
x + b, x < 0

cos x, x ≥ 0

39. The graph of function f contains the point . The

equation of the secant line through P and Q is

. The value of , is

A. (a)2

P (1, 2) and Q(s, r)

y = ( )x − 1 − s
s2 + 2s − 3

s − 1
f' (1)

https://dl.doubtnut.com/l/_vusTNfI0drdz
https://dl.doubtnut.com/l/_k3MFJCD2bYtn
https://dl.doubtnut.com/l/_nZWfTiBJ4oyO


B. (b)3

C. (c)4

D. (d)non-existent

Answer: C

Watch Video Solution

40. Consider  for

 where [ ] denotes the greatest integer function

then,

A. f is continuous and di�erentiable at 

B. f is continuous but not di�erentiable at 

C. f is neither continuous nor di�erentiable at 

D. None of the above

Answer: A

f(x) = [ ], x ≠
2(sinx − sin3 x) + ∣∣sinx − sin3 x∣∣

2(sinx − sin3 x) − ∣∣sinx − sin3 x∣∣

π

2

x ∈ (0, π), f( ) = 3
π

2

x = π/2

x = π/2

x = π/2

https://dl.doubtnut.com/l/_nZWfTiBJ4oyO
https://dl.doubtnut.com/l/_MBi5U2ai0GFD


Watch Video Solution

41. If ,

then

A. f need not be di�erentiable at every non-zero x

B. f is di�erentiable for all 

C. f is twice di�erentiable at x = 0

D. None of the above

Answer: B

Watch Video Solution

f(x + y) = f(x) + f(y) + |x|y + xy2, ∀x, y ∈ R and f' (0) = 0

x ∈ R

42. Let  and 

then

A. (a) both f(x) and g(x) are non-di�erentiable at 5 points

f(x) = max {∣∣x
2 − 2∣∣x||, |x|}

g(x) = min {∣∣x
2 − 2∣∣x||, |x|}

https://dl.doubtnut.com/l/_MBi5U2ai0GFD
https://dl.doubtnut.com/l/_Xhfr1aCn4Uqo
https://dl.doubtnut.com/l/_OjNi5xazRtZY


B. (b) f(x) is not di�erentiable at 5 points whether g(x) is non-

di�erentiable at 7 points

C. (c) number of points of non-di�erentiability for f(x) and g(x) are 7

and 5 points, respectively

D. (d) both f(x) and g(x) are non-di�erentiable at 3 and 5 points,

respectively

Answer: B

Watch Video Solution

43. If x dy = y (dx + y dy), y > 0 and y (1) = 1, 

then y (−3) is equal to _________.

Watch Video Solution

https://dl.doubtnut.com/l/_OjNi5xazRtZY
https://dl.doubtnut.com/l/_TWRBKDzLWRaQ


44. Let f(x) be continuous and di�erentiable function for all reals and f(x

+ y) = f(x) - 3xy + �(y). If , then the value of f'(x) is

A. 

B. 7

C. 

D. 

Answer: C

Watch Video Solution

lim
h→ 0

= 7
f(h)

h

−3x

−3x + 7

2f(x) + 7

45. Let [x] be the greatest integer function  is  

(a)Not continuous at any point 

(b)continuous at   

(c)discontinuous at x = 2 

(d)di�erentiable at 

f(x) =
⎛
⎜ ⎜
⎝

⎞
⎟ ⎟
⎠

sin( (π[x]))1
4

[x]

x =
3

2

x =
4

3

https://dl.doubtnut.com/l/_UDUv6uLyzz6B
https://dl.doubtnut.com/l/_VDMhuHwvxRC2


A. Not continuous at any point

B. Continuous at 3/2

C. Discontinuous at 2

D. Di�erentiable at 4/3

Answer: C

Watch Video Solution

46. If , where [x] denotes

the integral part of x, then for what values of a, b, the function is

continuous at x = - 1?

A. 

B. 

C. 

D. 

f(x) =
⎧
⎨⎩

b([x]2 + [x]) + 1, for x > − 1

sin(π(x + a)), for x < − 1

a = 2n + (3/2), b ∈ R, n ∈ I

a = 4n + 2, b ∈ R, n ∈ I

a = 4n + (3/2), b ∈ R+ , n ∈ I

a = 4n + 1, b ∈ R+ , n ∈ I

https://dl.doubtnut.com/l/_VDMhuHwvxRC2
https://dl.doubtnut.com/l/_sYxBjLnnzfZ2


Answer: A

Watch Video Solution

47. If f(x) and g(x) are non-periodic functions, then h(x)=f(g(x)) is

A. is always di�erentiable at 

B. is never di�erentiable at 

C. is di�erentiable at  when 

D. cannot be di�erentiable at , if 

Answer: C

Watch Video Solution

x = x0

x = x0

x = x0 f(x0) ≠ g(x0)

x = x0 f(x0) = g(x0)

48. Number of points of non-di�erentiability of the function

+

 in  where  denotes the greatest

g(x) = [x2]{cos2 4x} + {x2}[cos2 4x] + x2 sin2 4x + [x2][cos2 4x]

{x2}{cos2 4x} ( − 50, 50) [x] and {x}

https://dl.doubtnut.com/l/_sYxBjLnnzfZ2
https://dl.doubtnut.com/l/_MxxTfip12nb3
https://dl.doubtnut.com/l/_vzPmnnttYJC4


integer function and fractional part function of x respectively, is equal to :

a.98

b. 99

c. 100

d. 0

A. 98

B. 99

C. 100

D. 0

Answer: D

Watch Video Solution

49. Find 

Watch Video Solution

if y = x tanx
dy

dx

https://dl.doubtnut.com/l/_vzPmnnttYJC4
https://dl.doubtnut.com/l/_L0sGNAuaXVPi
https://dl.doubtnut.com/l/_Wcq4VjhlEjRN


Exercise More Than One Correct Option Type Questions

50. If  exists for all x, 

. Then,  is

A. 3

B. 5

C. 25

D. None of the above

Answer: C

Watch Video Solution

f( ) = ∀x, y ∈ R, y ≠ 0 and f' (x)
x

y

f(x)

f(y)

f(2) = 4 f(5)

1. Function whose jump (non-negative di�erence of LHL and RHL) of

discontinuity is greater than or equal to one. Is/are

A. f(x) =
⎧
⎨
⎩

, x < 0

, x > 0

e1 /x + 1

e1 /x − 1

1 − cos x
x

https://dl.doubtnut.com/l/_Wcq4VjhlEjRN
https://dl.doubtnut.com/l/_vjxfxLaGW85F


B. 

C. 

D. 

Answer: A::C

Watch Video Solution

g(x) =
⎧⎪
⎨
⎪⎩

, x > 1

, < x < 1

x1 / 3 − 1

x1 / 2 − 1

logx

x− 1
1
2

u(x) =
⎧⎪
⎨
⎪⎩

, x ∈ [0, ]

, x < 0

sin − 1 2x

tan − 1 3x

1
2

| sin x |

x

v(x) = {
log3(x + 2), x > 2

log1 / 2(x
2 + 5), x < 2

2. Indicate all correct alternatives: if , then on the interval 

:

A. (a)  are both continuous

B. (b)  are both discontinuous

C. (c)  are both continuous

D. (d)  is continuous but  is not continuous

Answer: C::D

f(x) = − 1
x

2

[0, π]

tan(f(x)) and
1

f(x)

tan(f(x)) and
1

f(x)

tan(f(x)) and f − 1(x)

tan(f(x))
1

f(x)

https://dl.doubtnut.com/l/_vjxfxLaGW85F
https://dl.doubtnut.com/l/_mrdQlVOUCA83


Watch Video Solution

3. On the interval , the function 

A. f(x) is continuous for all values of 

B. f(x) is continuous for 

C. f(x) assumes all intermediate values from f(-2) to f(2)

D. f(x) has a maximum value equal to 3/e

Answer: B::C::D

Watch Video Solution

I = [ − 2, 2]

f(x) = { (x + 1)e
− ( + )

x ≠ 0

0 x = 0

1

|x |

1
x

x ∈ I

x ∈ I − {0}

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?

f(x) =

⎧⎪
⎨
⎪⎩

3 − [cot − 1( )] x > 0

{x2}cos(e ) x < 0

2x3 − 3

x2

1
x

https://dl.doubtnut.com/l/_mrdQlVOUCA83
https://dl.doubtnut.com/l/_QPzBt7jO9Ejq
https://dl.doubtnut.com/l/_fE4HxWyMeX2y


A. 

B. 

C.  Continuous at x = 0

D. Irremovable discontinuity at x = 0

Answer: A::B::C

Watch Video Solution

f(00 − ) = 0

f(0+ ) = 0

f(0) = 0 ⇒

5. If , where [x] denotes the

integral part of x, then for what values of a, b, the function is continuous

at x = - 1?

A. 

B. 

C. 

D. 

f(x) =
⎧
⎨⎩

b([x]2 + [x]) + 1, for x > − 1

sin(π(x + a)), for x < − 1

a = 2n + , b ∈ R, n ∈ I
3
2

a = 4n + 2, b ∈ R, n ∈ I

a = 4n + , b ∈ R+ , n ∈ I
3
2

a = 4n + 1, b ∈ R+ , n ∈ I

https://dl.doubtnut.com/l/_fE4HxWyMeX2y
https://dl.doubtnut.com/l/_rW8P3jJp50bD


Answer: A::C

Watch Video Solution

6. Find 

Watch Video Solution

if y =
dy

dx

x

tanx

7. If , then at what point(s) is the function

not di�erentiable over the interval ?  

a. -1

b. 0

c. 1

d. 1/2

A. (a) 

B. (b) 

C. (c) 

f(x) = |x + 1|(|x| + |x − 1|)

[ − 2, 2]

−1

0

1

https://dl.doubtnut.com/l/_rW8P3jJp50bD
https://dl.doubtnut.com/l/_71EOUUZUUqPC
https://dl.doubtnut.com/l/_X32Zvi6pQLT3


D. (d) 

Answer: A::B::C

Watch Video Solution

1

2

8. Let [x] be the greatest integer function  is  

(a)Not continuous at any point 

(b)continuous at   

(c)discontinuous at x = 2 

(d)di�erentiable at 

A. (a)Not continuous at any point

B. (b)continuous at 

C. (c)discontinuous at x = 2

D. (d)di�erentiable at 

Answer: B::C::D

f(x) =
⎛
⎜ ⎜
⎝

⎞
⎟ ⎟
⎠

sin( (π[x]))1
4

[x]

x =
3

2

x =
4

3

x =
3

2

x =
4

3

https://dl.doubtnut.com/l/_X32Zvi6pQLT3
https://dl.doubtnut.com/l/_Z7aCgooe3n0X


Watch Video Solution

9. If  then f(x) is  

a. continuous nowhere in  

b. continuous everywhere in   

c. di�erentiable nowhere in   

d. di�erentiable everywhere in 

A. continuous nowhere in 

B. continuous everywhere in 

C. di�erentiable nowhere in 

D. di�erentiable everywhere in 

Answer: B::D

Watch Video Solution

f(x) =
⎧
⎨⎩

(sin− 1 x)
2

cos( ), x ≠ 0

0, x = 0

1
x

−1 ≤ x ≤ 1

−1 ≤ x ≤ 1

−1 ≤ x ≤ 1

−1 ≤ x ≤ 1

−1 ≤ x ≤ 1

−1 ≤ x ≤ 1

−1 ≤ x ≤ 1

−1 ≤ x ≤ 1

https://dl.doubtnut.com/l/_Z7aCgooe3n0X
https://dl.doubtnut.com/l/_P9yga2Xb014a


10.  and 

then

A. H(x) is continuous and derivable in [0, 3]

B. H(x) is continuous but not derivable at 

C. H(x) is neither continuous nor derivable at 

D. maximum value of H(x) in [0, 3] is 1

Answer: A::D

Watch Video Solution

f(x) = cos x H(x) = {
min {f(t), 0 ≤ t < x} 0 ≤ x ≤

− x < x ≤ 3

π

2
π

2
π

2

x =
π

2

x =
π

2

11. If , then: 

(a)  is continuous but not di�erentiable at   

(b)  is di�erentiable at  

(c)  is continuous at   

(d)  is di�erentiable but not continuous at 

f(x) = 3(2x + 3)2 / 3 + 2x + 3

f(x) x = −
3

2

f(x) x = 0

f(x) x = 0

f(x) x = −
3

2

https://dl.doubtnut.com/l/_eTJolggVNfN2
https://dl.doubtnut.com/l/_XSs76MfEd2Gy


A. (a)  is continuous but not di�erentiable at 

B. (b)  is di�erentiable at 

C. (c)  is continuous at 

D. (d)  is di�erentiable but not continuous at 

Answer: A::B::C

Watch Video Solution

f(x) x = −
3

2

f(x) x = 0

f(x) x = 0

f(x) x = −
3

2

12. If ,(

x-1, 0 lt x le 1),("in"x, x gt1):}`

A. f(x) is continuous at 

B. f(x) is not di�erentiable at x = 0

C. f(x) is di�erentiable at x = 1

D. All of the above

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

f(x) = {( − x = , x ≤ − ), ( − cos x, − < x, ≤ 0)
π

2

π

2

π

2

x = −
π

2

https://dl.doubtnut.com/l/_XSs76MfEd2Gy
https://dl.doubtnut.com/l/_aZruPyqqENAc


Watch Video Solution

13.   

a. f is continuous at x = 0 

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

c. f is di�erentiable at x = 0 

d. f is not continuous at x = 0

A. f is continuous at x = 0

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

C. f is di�erentiable at x = 0

D. f is not continuous at x = 0

Answer: A::C

Watch Video Solution

if f(x) = {
x ≠ 0

0 x = 0

x log cos x

log ( 1 +x2 )

https://dl.doubtnut.com/l/_aZruPyqqENAc
https://dl.doubtnut.com/l/_hC1oXDHzLJdG


14. Let [x] denote the greatest integer less that or equal to x. If

, then f(x) is 

(a) Continuous at x = 0 

(b) Continuous in (-1, 0) 

(c) Di�erentiable at x = 1 

(d) Di�erentiable in (-1, 1)

A. continuous at x = 0

B. continuous in (-1, 0)

C. di�erentiable at x = 1

D. di�erentiable in (-1, 1)

Answer: A::B::C

Watch Video Solution

f(x) = [x sinπx]

15. The function  , where [⋅] denotes the greatest integer

function is

f(x) = x − [x]

https://dl.doubtnut.com/l/_k9rfGvaowUGY
https://dl.doubtnut.com/l/_UprkGOm7sKmY


(a) continuous everywhere 

(b) continuous at integer points only

(c) continuous at non-integer points only

(d) di�erentiable everywhere

A. is continuous for all positive integers

B. is discontinuous for all non-positive integers

C. has �nite number of elements in its range

D. is such that its graph does not lie above the X-axis

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

Watch Video Solution

16. The function  

a. has its domain   

b. has �nite one sided derivates at the point x = 0 

c. is continuous and di�erentiable at x = 0 

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

f(x) = √1 − √1 − x2

−1 ≤ x ≤ 1

https://dl.doubtnut.com/l/_UprkGOm7sKmY
https://dl.doubtnut.com/l/_5bEofk5wMzjw


A. has its domain 

B. has �nite one sided derivates at the point x = 0

C. is continuous and di�erentiable at x = 0

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

Answer: A::B::D

Watch Video Solution

−1 ≤ x ≤ 1

17. Consider the function . Then,

A. domain of f 

B. range of f is 

C. f has no inverse

D. f is continuous and di�erentiable for every 

Answer: A::B::C

Watch Video Solution

f(x) = ∣∣x
3 + 1∣∣

x ∈ R

R+

x ∈ R

https://dl.doubtnut.com/l/_5bEofk5wMzjw
https://dl.doubtnut.com/l/_T320AaNT7oMw


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

function h(x) is de�ned as h(x)=f(x) for xϵ[a,b) =g(x) for xϵ(b,c]. If f(b)=g(b),

then

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

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

C. 

D. 

Answer: A::B

Watch Video Solution

h(b− ) = g(b+ ) = f(b− )

h(b+ ) = g(b+ ) = f(b+ )

19. Which of the following function(s) has/have the same range ?

A. A. 

B. B. 

f(x) =
1

1 + x

f(x) =
1

1 + x2

https://dl.doubtnut.com/l/_T320AaNT7oMw
https://dl.doubtnut.com/l/_Vf7YQspngXE2
https://dl.doubtnut.com/l/_0RooajpCOaN9


C. C. 

D. D. 

Answer: B::C

Watch Video Solution

f(x) =
1

1 + √x

f(x) =
1

√3 − x

20. If f(x) = sec 2x + cosec 2x, then f(x) is discontinuous at all points in

A. A. 

B. B. 

C. C. 

D. D. 

Answer: A::B::C

Watch Video Solution

{nπ, n ∈ N}

{(2n ± 1) , n ∈ I}
π

4

{ , n ∈ I}
nπ

4

{(2n ± 1) , n ∈ I}
π

8

https://dl.doubtnut.com/l/_0RooajpCOaN9
https://dl.doubtnut.com/l/_lbBaOkR1Fhuo


21. Show that  is continuous but not

di�erentiable at x = 0

A.  exists for every 

B. f is continuous at x = 0 for 

C. f is di�erentiable at x= 0 for every 

D. None of the above

Answer: A::B::C

Watch Video Solution

f(x) = {
x sin , when x ≠ 0

0, when x = 0

1
x

lim
x→ 0

f(x) n > 1

n > 1

n > 1

22. A function is de�ned as , then f(x) is

A. A. continuous at x = 0

B. B. continuous at x = 1

C. C. di�erentiable at x = 0

f(x) = {
ex, x ≤ 0

|x − 1|, x > 0

https://dl.doubtnut.com/l/_f7cN91FjIPmp
https://dl.doubtnut.com/l/_TOwH9iSWCkcb


D. D. di�erentiable at x = 1

Answer: A::B

Watch Video Solution

23. Let , then  

a. f(x) is continuous in [-1, 1] 

b. f(x) is di�erentiable in [-1, 1]

c. f'(x) is continuous in [-1, 1] 

d. f'(x) is di�erentiable in [-1, 1]

A. f(x) is continuous in [-1, 1]

B. f(x) is di�erentiable in [-1, 1]

C. f'(x) is continuous in [-1, 1]

D. f'(x) is di�erentiable in [-1, 1]

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

Watch Video Solution

f(x) = ∫
x

− 2
|t + 1|dt

https://dl.doubtnut.com/l/_TOwH9iSWCkcb
https://dl.doubtnut.com/l/_65E9dAuElrSe


24. A function f(x) satis�es the relation

. If f'(0) = - 1, then

A. f(x) is a polynomial function

B. f(x) is an exponential function

C. f(x) is twice di�erentiable for all 

D. f'(3) = 8

Answer: A::C::D

Watch Video Solution

f(x + y) = f(x) + f(y) + xy(x + y), ∀x, y ∈ R

x ∈ R

25. Show that the function 

 is continuous at x = 2

A. f(x) is increasing on [-1, 2]

B. f(x) is continuous on [-1, 3]

f(x) = {
3x2 + 12x − 1 −1 ≤ x ≤ 2

 37 − x  2 < x ≤ 3

https://dl.doubtnut.com/l/_65E9dAuElrSe
https://dl.doubtnut.com/l/_ITRU79VKTtGt
https://dl.doubtnut.com/l/_J4xKJZnA1PTq


C. f'(2) doesn't exist

D. f(x) has the maximum value at x = 2

Answer: A::B::D

Watch Video Solution

26. If f(x) = 0 for  is di�erentiable at x = 0, then for 

 may be

A. A. 

B. B. x

C. C. 

D. D. 

Answer: A::D

Watch Video Solution

x < 0 and f(x)

x > 0, f(x)

x2

−x

−x3 / 2

https://dl.doubtnut.com/l/_J4xKJZnA1PTq
https://dl.doubtnut.com/l/_NbsDblnhn1cQ


Exercise Statement I And Ii Type Questions

1. Statement I  is discontinuous at x = 0.  

Statement II If g(x) is continuous and f(x) is discontinuous, then g(x) + f(x)

will necessarily be discontinuous at x = a.

A. Statement I is correct, Statement II is also correct, Statement II is

the correct explanation of Statement I

B. Statement I is correct, Statement II is also correct, Statement II is

not the correct explanation of Statement I

C. Statement I is correct, Statement II is incorrect

D. Statement I is incorrect, Statement II is correct.

Answer: A

Watch Video Solution

f(x) = sinx + [x]

https://dl.doubtnut.com/l/_LZi2I06P8UqT


2. Consider   

Statement I If b = , then f(x) is continuous in .  

Statement II If a function is de�ned on an interval I and limit exists at

every point of interval I, then function is continuous in I.

A. Statement I is correct, Statement II is also correct, Statement II is

the correct explanation of Statement I

B. Statement I is correct, Statement II is also correct, Statement II is

not the correct explanation of Statement I

C. Statement I is correct, Statement II is incorrect

D. Statement I is incorrect, Statement II is correct.

Answer: C

Watch Video Solution

f(x) =

⎧⎪ ⎪
⎨
⎪ ⎪⎩

2 sin(a cos − 1 x), if x ∈ (0, 1)

√3, if x = 0

ax + b, if x < 0

√3 and a =
2

3
( − ∞, 1)

https://dl.doubtnut.com/l/_uE72c9vXrouS


3. Let , then  

Statement I f(x) is continuous at x = 0. 

Statement II 

A. Statement I is correct, Statement II is also correct, Statement II is

the correct explanation of Statement I

B. Statement I is correct, Statement II is also correct, Statement II is

not the correct explanation of Statement I

C. Statement I is correct, Statement II is incorrect

D. Statement I is incorrect, Statement II is correct.

Answer: A

Watch Video Solution

f(x) = {
, x ≠ 0

0, x = 0

cos x−ex
2 / 2

x3

lim
x→ 0

= −
cos x − ex

2 / 2

x3

1
12

4. Statement I The equation  has atleast one

solution in [-2, 2]. 

− sinπx + = 0
x3

4

2

3

https://dl.doubtnut.com/l/_cjqPawV9Bljp
https://dl.doubtnut.com/l/_tmKeIthm1yEK


Statement II Let  be a function and c be a number such that 

, then there is atleast one number  such that

f(n) = c.

A. Statement I is correct, Statement II is also correct, Statement II is

the correct explanation of Statement I

B. Statement I is correct, Statement II is also correct, Statement II is

not the correct explanation of Statement I

C. Statement I is correct, Statement II is incorrect

D. Statement I is incorrect, Statement II is correct.

Answer: A

Watch Video Solution

f : [a, b] → R

f(a) < c < f(b) n ∈ (a, b)

5. Statement I Range of  is not R.  

Statement II Range of a continuous evern function cannot be R.

f(x) = x( ) + x2 + x4e2x − e− 2x

e2x + e− 2x

https://dl.doubtnut.com/l/_tmKeIthm1yEK
https://dl.doubtnut.com/l/_aH76CvtxwcPL


A. (a)Statement I is correct, Statement II is also correct, Statement II is

the correct explanation of Statement I

B. (b)Statement I is correct, Statement II is also correct, Statement II is

not the correct explanation of Statement I

C. (c)Statement I is correct, Statement II is incorrect

D. (d)Statement I is incorrect, Statement II is correct.

Answer: A

Watch Video Solution

6. Let   

Statement I f(x) is continuous at all x if . Because  

Statement II Polynomial function is always continuous.

A. Statement I is correct, Statement II is also correct, Statement II is

the correct explanation of Statement I

f(x) =
⎧⎪
⎨
⎪⎩

Ax − B x ≤ 1

2x2 + 3Ax + B x ∈ ( − 1, 1]

4 x > 1

A = , B = −
3

4

1

4

https://dl.doubtnut.com/l/_aH76CvtxwcPL
https://dl.doubtnut.com/l/_NHeRpMQaQyIH


B. Statement I is correct, Statement II is also correct, Statement II is

not the correct explanation of Statement I

C. Statement I is correct, Statement II is incorrect

D. Statement I is incorrect, Statement II is correct.

Answer: B

Watch Video Solution

7. If  then 

Watch Video Solution

y = 3x4 + 5
dy

dx

8. Statement I f(x) = |x| sin x is di�erentiable at x = 0. 

Statement II If g(x) is not di�erentiable at x = a and h(x) is di�erentiable

at x = a, then g(x).h(x) cannot be di�erentiable at x = a

https://dl.doubtnut.com/l/_NHeRpMQaQyIH
https://dl.doubtnut.com/l/_phYExpt1VrVH
https://dl.doubtnut.com/l/_qiQFCfG9BIwW


A. A. Statement I is correct, Statement II is also correct, Statement II is

the correct explanation of Statement I

B. B. Statement I is correct, Statement II is also correct, Statement II is

not the correct explanation of Statement I

C. C. Statement I is correct, Statement II is incorrect

D. D. Statement I is incorrect, Statement II is correct.

Answer: C

Watch Video Solution

9. If  then 

Watch Video Solution

y = 2x6 + sin 3x
dy

dx

10. Let f(x) =  where denotes fractional

part function. 

x − x2 and g(x) = {x}, ∀x ∈ R

https://dl.doubtnut.com/l/_qiQFCfG9BIwW
https://dl.doubtnut.com/l/_yRyHfbqwO1n0
https://dl.doubtnut.com/l/_41MkQZzHl9BZ


Statement I f(g(x)) will be continuous, .  

Statement II  is periodic with period 1.

A. Statement I is correct, Statement II is also correct, Statement II is

the correct explanation of Statement I

B. Statement I is correct, Statement II is also correct, Statement II is

not the correct explanation of Statement I

C. Statement I is correct, Statement II is incorrect

D. Statement I is incorrect, Statement II is correct.

Answer: A

Watch Video Solution

∀x ∈ R

f(0) = f(1) and g(x)

11. Find 

Watch Video Solution

if y = ax2dy

dx

https://dl.doubtnut.com/l/_41MkQZzHl9BZ
https://dl.doubtnut.com/l/_Ss8McZNgF3Wg


Exercise 4

1. A man leaves his home early in the morning to have a walk. He arrives at

a junction of roads A and B as shown in �gure. He takes the following

steps in later journies : 

  

(i) 1 km in North direction. 

(ii) Changes direction and moves in North-East direction for  km. 

(iii) Changes direction and moves Southwards for distance of 2 km. 

(iv) Finally he changes the direction and moves in South-East direction to

reach road A again. 

Now if roads A and B are taken as X-axis and y-axis ,then visible point

2√2

https://dl.doubtnut.com/l/_IL3M16a24jDJ


representing the graph of y=f(x) 

Then the value of x at which function f(x) is discontinous

A. (a) 2

B. (b) 3

C. (c) 19

D. (d) None of these

Answer: A

Watch Video Solution

2. A man leaves his home early in the morning to have a walk. He arrives

at a junction of roads A and B as shown in �gure. He takes the following

steps in later journies : 

https://dl.doubtnut.com/l/_IL3M16a24jDJ
https://dl.doubtnut.com/l/_Cf0J2SW43brn


  

(i) 1 km in North direction. 

(ii) Changes direction and moves in North-East direction for  km. 

(iii) Changes direction and moves Southwards for distance of 2 km. 

(iv) Finally he changes the direction and moves in South-East direction to

reach road A again. 

Now if roads A and B are taken as X-asix and Y-axis, then visible point

representing the graph of y = f(x).

Then the value of x at which function f(x) is discontionous

A. 0

B. 2

2√2

https://dl.doubtnut.com/l/_Cf0J2SW43brn


C. 3

D. 19

Answer: B::C

Watch Video Solution

3. A man leaves his home early in the morning to have a walk. He arrives

at a junction of roads A and B as shown in �gure. He takes the following

steps in later journies : 

  

(i) 1 km in North direction. 

https://dl.doubtnut.com/l/_Cf0J2SW43brn
https://dl.doubtnut.com/l/_HVKN6TDry9fE


Exercise Passage Based Questions

(ii) Changes direction and moves in North-East direction for  km. 

(iii) Changes direction and moves Southwards for distance of 2 km. 

(iv) Finally he changes the direction and moves in South-East direction to

reach road A again. 

Now if roads A and B are taken as X-asix and Y-axis, then visible point

representing the graph of y = f(x).

Then the value of x at which function f(x) is discontionous

A. 1

B. 2

C. 19

D. None of these

Answer: A

Watch Video Solution

2√2

https://dl.doubtnut.com/l/_HVKN6TDry9fE


1. Let f be a function that is di�erentiable everywhere and that has the

follwong properties : 

(i)   

(ii)   

(iii)   

A standard result is   

The range fo the function  is

A. R

B. 

C. 

D. (0, e)

Answer: C

Watch Video Solution

f(x) > 0

f' (0) = − 1

f( − x) = and f(x + h) = f(x). f(h)
1

f(x)

dx = log|f(x)| + C
f' (x)

f(x)

Δ = f(|x|)

R − {0}

R+

https://dl.doubtnut.com/l/_WHh7NVAfWeji


2. Let f be a function that is di�erentiable everywhere and that has the

follwong properties : 

(i)   

(ii)   

(iii)   

A standard result is   

Range of f(x) is

Watch Video Solution

f(x) > 0

f' (0) = − 1

f( − x) = and f(x + h) = f(x). f(h)
1

f(x)

dx = log|f(x)| + C
f' (x)

f(x)

3. Let f be a function that is di�erentiable everywhere and that has the

follwong properties : 

(i)   

(ii)   

(iii)   

A standard result is   

The range fo the function  is

f(x) > 0

f' (0) = − 1

f( − x) = and f(x + h) = f(x). f(h)
1

f(x)

dx = log|f(x)| + C
f' (x)

f(x)

Δ = f(|x|)

https://dl.doubtnut.com/l/_OxI9Hkr6krJg
https://dl.doubtnut.com/l/_yv99s2Qgt93z


A. odd

B. even

C. increasing

D. decreasing

Answer: D

Watch Video Solution

4. Find 

Watch Video Solution

if y =
dy

dx

cos x
x

5. Let y = f(x) be de�ned in [a, b], then 

(i) Test of continuity at   

(ii) Test of continuity at x = a 

(iii) Test of continuity at x = b 

Case I Test of continuity at   

x = c, a < c < b

x = c, a < c < b

https://dl.doubtnut.com/l/_yv99s2Qgt93z
https://dl.doubtnut.com/l/_mo25AQNZCatw
https://dl.doubtnut.com/l/_DTGl6WtJHaUp


If y = f(x) be de�ned at x = c and its value f(c) be equal to limit of f(x) as

 i.e. f(c) =   

or   

or LHL = f(c) = RHL 

then, y = f(x) is continuous at x = c. 

Case II Test of continuity at x = a 

If RHL = f(a) 

Then, f(x) is said to be continuous at the end point x = a 

Case III Test of continuity at x = b, if LHL = f(b) 

Then, f(x) is continuous at right end x = b. 

Max ([x],|x|) is discontinuous at

A. 

B. 

C. 

D. None of these

Answer: A

Watch Video Solution

x → c lim
x→ c

f(x)

lim
x→ c−

f(x) = f(c) = lim
x→ c+

f(x)

, , 2π, 3π
π

2

3π

2

0, , π, , 3π
π

2

3π

2

, 2π
π

2

https://dl.doubtnut.com/l/_DTGl6WtJHaUp


6. Let y = f(x) be de�ned in [a, b], then 

(i) Test of continuity at   

(ii) Test of continuity at x = a 

(iii) Test of continuity at x = b 

Case I Test of continuity at   

If y = f(x) be de�ned at x = c and its value f(c) be equal to limit of f(x) as

 i.e. f(c) =   

or   

or LHL = f(c) = RHL 

then, y = f(x) is continuous at x = c. 

Case II Test of continuity at x = a 

If RHL = f(a) 

Then, f(x) is said to be continuous at the end point x = a 

Case III Test of continuity at x = b, if LHL = f(b) 

Then, f(x) is continuous at right end x = b. 

Number of points of discontinuity of  in [1, 2) is (where [.]

denotes the greatest integral function.)

x = c, a < c < b

x = c, a < c < b

x → c lim
x→ c

f(x)

lim
x→ c−

f(x) = f(c) = lim
x→ c+

f(x)

[2x3 − 5]

https://dl.doubtnut.com/l/_DTGl6WtJHaUp
https://dl.doubtnut.com/l/_ibow4HSU5ihF


A. 14

B. 13

C. 10

D. None of these

Answer: B

Watch Video Solution

7. Let y = f(x) be de�ned in [a, b], then 

(i) Test of continuity at   

(ii) Test of continuity at x = a 

(iii) Test of continuity at x = b 

Case I Test of continuity at   

If y = f(x) be de�ned at x = c and its value f(c) be equal to limit of f(x) as

 i.e. f(c) =   

or   

or LHL = f(c) = RHL 

x = c, a < c < b

x = c, a < c < b

x → c lim
x→ c

f(x)

lim
x→ c−

f(x) = f(c) = lim
x→ c+

f(x)

https://dl.doubtnut.com/l/_ibow4HSU5ihF
https://dl.doubtnut.com/l/_He51vMgLxa3S


then, y = f(x) is continuous at x = c. 

Case II Test of continuity at x = a 

If RHL = f(a) 

Then, f(x) is said to be continuous at the end point x = a 

Case III Test of continuity at x = b, if LHL = f(b) 

Then, f(x) is continuous at right end x = b. 

Max ([x],|x|) is discontinuous at

A. x = 0

B. 

C. 

D. None of these

Answer: B

Watch Video Solution

ϕ

x = n, n ∈ I

8. Find 

Watch Video Solution

if x = cos y
dy

dx

https://dl.doubtnut.com/l/_He51vMgLxa3S
https://dl.doubtnut.com/l/_wMmpEi3xTlxf


Watch Video Solution

9.

Which of the following is true for ?

A. Continuous and derivable in 

B. Continuous but not derivable at 

C. Neither continuous nor derivable at 

D. None of the above

Answer: B

Watch Video Solution

(f(x) = cos x and H1(x) = min {f(t), 0 ≤ t < x}, ), (0 ≤ x ≤ =

(0 ≤ x ≤ = − x, < x ≤ π), (g(x) = sinx and H3(x) = min {g

(g(x) = sinx and H4(x) = max {g(t), 0 ≤ t ≤ x}, ), (0 ≤ x ≤ =

π

2

π

2
π

2

π

2

π

2
π

2

π

2

H1(x)

[0, π]

x =
π

2

x =
π

2

10.

https://dl.doubtnut.com/l/_wMmpEi3xTlxf
https://dl.doubtnut.com/l/_27skvdWcAx9L
https://dl.doubtnut.com/l/_7yFpd492cZHj


Which of the following is true for ?

A. Continuous and derivable in 

B. Continuous but not derivable at 

C. Neither continuous nor derivable at 

D. None of the above

Answer: C

Watch Video Solution

(f(x) = cos x and H1(x) = min {f(t), 0 ≤ t < x}, ), (0 ≤ x ≤ =

(0 ≤ x ≤ = − x, < x ≤ π), (g(x) = sinx and H3(x) = min {g

(g(x) = sinx and H4(x) = max {g(t), 0 ≤ t ≤ x}, ), (0 ≤ x ≤ =

π

2

π

2
π

2
π

2
π

2
π

2

π

2

H1(x)

[0, π]

x =
π

2

x =
π

2

11. Let f(x) be a real valued function not identically zero, which satis�ed

the following conditions 

I.  are any real

numbers. 

f(x + y2n+ 1) = f(x) + (f(y))2n+ 1, n ∈ N, x, y

https://dl.doubtnut.com/l/_7yFpd492cZHj
https://dl.doubtnut.com/l/_Zhn0hZSygT4J


II.   

The value of f(1), is

A. (a)0

B. (b)1

C. (c)2

D. (d)Not de�ned

Answer: B

Watch Video Solution

f' (0) ≥ 0

12. Let f(x) be a real valued function not identically zero, which satis�ed

the following conditions 

I.  are any real

numbers. 

II.   

The value of f(x), is

f(x + y2n+ 1) = f(x) + (f(y))2n+ 1, n ∈ N, x, y

f' (0) ≥ 0

https://dl.doubtnut.com/l/_Zhn0hZSygT4J
https://dl.doubtnut.com/l/_ZAc6qBWdGK2a


A. 

B. 

C. 

D. None of these

Answer: C

Watch Video Solution

2x

x2 + x + 1

x

13. Let f(x) be a real valued function not identically zero, which satis�ed

the following conditions 

I.  are any real

numbers. 

II.   

The value of f'(10), is

A. 10

B. 0

f(x + y2n+ 1) = f(x) + (f(y))2n+ 1, n ∈ N, x, y

f' (0) ≥ 0

https://dl.doubtnut.com/l/_ZAc6qBWdGK2a
https://dl.doubtnut.com/l/_VcIlFwiDWZNq


C. 2n + 1

D. 1

Answer:

Watch Video Solution

14. Let f(x) be a real valued function not identically zero, which satis�ed

the following conditions 

I.  are any real

numbers. 

II.   

The value of f(x), is

A. odd

B. even

C. neither even nor odd

D. both even as well as odd

f(x + y2n+ 1) = f(x) + (f(y))2n+ 1, n ∈ N, x, y

f' (0) ≥ 0

https://dl.doubtnut.com/l/_VcIlFwiDWZNq
https://dl.doubtnut.com/l/_yvtAGgjCADPv


Exercise 5

Answer: A

Watch Video Solution

15. Find 

Watch Video Solution

if x = y sinx
dy

dx

16. Find 

Watch Video Solution

if y = x4 − x7dy

dx

1. Find 

Watch Video Solution

if y = 2x − 3
dy

dx

https://dl.doubtnut.com/l/_yvtAGgjCADPv
https://dl.doubtnut.com/l/_2I5ksTPfLMow
https://dl.doubtnut.com/l/_lk0Na40SckGX
https://dl.doubtnut.com/l/_3QslEym1VCJu
https://dl.doubtnut.com/l/_jGQ2bCkG4iXL


Exercise Single Integer Answer Type Questions

2. Find 

Watch Video Solution

if x − ay = bx2dy

dx

3. Find 

Watch Video Solution

if 10x − 4y = siny
dy

dx

1. Number of points of discontinuity of  in 

is

Watch Video Solution

f(x) = tan2 x − sec2 x (0, 2π)

2. Number of points of discontinuity of the function ,

where [.] represents GIF is

W h Vid S l i

f(x) = [x ], x > 0
1
x

https://dl.doubtnut.com/l/_jGQ2bCkG4iXL
https://dl.doubtnut.com/l/_dr0NCKRUciav
https://dl.doubtnut.com/l/_Oqc0Ow60hu2e
https://dl.doubtnut.com/l/_G3q06D2xcIG5


Watch Video Solution

3. Let  be the inverse function of f(x),

then g'(3) equals to ........ .

Watch Video Solution

f(x) = x + cos x + 2 and g(x)

4. Let  then �nd the

Watch Video Solution

f(x) = x tan− 1(x2) f' (x)

5. Let  be twice di�erentiable functions where 

then the number of solutions of the equation is...... .

Watch Video Solution

f1(x) and f2(x)

F (x) = f1(x) + f2(x) and G(x) = f1(x) − f2(x), ∀x ∈ R, f1(0) = 2 an

(F (x))2 =
9x4

G(x)

https://dl.doubtnut.com/l/_G3q06D2xcIG5
https://dl.doubtnut.com/l/_ICqRDsLyokiU
https://dl.doubtnut.com/l/_n2KsvEYtyMk7
https://dl.doubtnut.com/l/_WHasVedTYtK5


6. Suppose, the function  has the derivative 5 at  and

derivative 7 at . The derivative of the function  at 

, has the value , then the value of  is equal to……..

Watch Video Solution

f(x) − f(2x) x = 1

x = 2 f(x) − f(4x)

x = 1 10 + λ λ

7. If  then 

Watch Video Solution

y = sin 7x + cos 5x + ex
dy

dx

8. Let  

 Then, g(x) in [0, 2] is  

a. continuous for   

b. continuous for   

c. di�erentiable for all   

d. di�erentiable for all 

Watch Video Solution

f(x) = x3 − x2 + x + 1 and

g(x) = {
max f(t), 0 ≤ t ≤ x for 0 ≤ x ≤ 1

3 − x, 1 < x ≤ 2

x ∈ [0, 2] − {1}

x ∈ [0, 2]

x ∈ [0, 2]

x ∈ [0, 2] − {1}

https://dl.doubtnut.com/l/_p2KFM2jIQJpG
https://dl.doubtnut.com/l/_aYUYpw3gFi6k
https://dl.doubtnut.com/l/_Pd3Ra6xKwyUe


Exercise 6

9. If  is continuous at

x = 0, then the value of , is..... (where {.} denotes

fractional part of x).

Watch Video Solution

f(x) =

⎧⎪ ⎪ ⎪ ⎪ ⎪ ⎪ ⎪
⎨
⎪ ⎪ ⎪ ⎪ ⎪ ⎪ ⎪⎩

, x > 0

k, x = 0

, x < 0

− sin − 1 (1 − {x } 2 ) sin − 1 ( 1 − {x } )π

2

√2( {x } − {x } 3 )

A sin − 1 ( 1 − {x } ) cos − 1 ( 1 − {x } )

√2 {x } ( 1 − {x } )

sin2 k + cos2( )
Aπ

√2

1. In a , angles A, B, C are in AP. If 

, then f(x) is equal to ..........

Watch Video Solution

ΔABC

f(x) = lim
A→ c

√3 − 4 sinA sinC

|A − C|

https://dl.doubtnut.com/l/_Pd3Ra6xKwyUe
https://dl.doubtnut.com/l/_4eIcjl9yhFkt
https://dl.doubtnut.com/l/_eYYoa18N016K


Exercise Subjective Type Questions

2. The number of points at which the function

 is not di�erentiable in the interval 

 is ___

Watch Video Solution

f(x) = (x − |x|)2(1 − x + |x|)2

( − 3, 4)

1. Check continuity and di�erentiabilty of  where [ ]

denotes the greatest integer function

Watch Video Solution

f(x) = [x] + |1 − x|

2. If  where [.] denotes the greatest

integer function, then continutity and di�rentiability of f(x)

Watch Video Solution

f(x) = {
x[x] 0 ≤ x < 2

(x − 1)[x] 2 ≤ x < 3

https://dl.doubtnut.com/l/_JJJiEmpjfJ3e
https://dl.doubtnut.com/l/_HS6OtHu2n63n
https://dl.doubtnut.com/l/_PR1DtdK3TjQf
https://dl.doubtnut.com/l/_nC7uPYJJUwqY


3. Let  be a twice di�erentiable function such that

 Find 

Watch Video Solution

f

f ' ' (x) = − f(x), andf ′ (x) = g(x), h(x) = [f(x)]2 + [g(x)]2.

h(10) if h(5) = 11

4. A function  satis�es the equation  for

all . Suppose that the function is di�erentiable at 

 and , then prove that .

Watch Video Solution

f :R → R f(x + y) = f(x). f(y)

xy ∈ R, f(x) ≠ 0

x = 0 f' (0) = 2 f' = 2f(x)

5. A function  satis�es the relation 

 for all  If  exists,

prove that  exists for all 

Watch Video Solution

f :R → R

f( ) = |f(x) + f(y) + f(0)|
x + y

3

1

3
x, y ∈ R. f' (0)

f' (x) x, ∈ R.

https://dl.doubtnut.com/l/_nC7uPYJJUwqY
https://dl.doubtnut.com/l/_CY6VYCxxR95P
https://dl.doubtnut.com/l/_ZJ4Unt6AG1q9
https://dl.doubtnut.com/l/_CEUja0SCDTV4


Exercise 7

Exercise Questions Asked In Previous 13 Years Exam

6. Let  for all real  and  be

a di�erentiable function. If  the prove that 

Watch Video Solution

f(x + y) = f(x) + f(y) + 2xy − 1 xandy f(x)

f ′ (0) = cosα,

f(x) > 0 ∀x ∈ R.

1. Examine the continuity or discontinuity of the following : 

(i)   

(ii) 

Watch Video Solution

f(x) = [x] + [ − x]

g(x) = lim
n→ ∞

x2n − 1

x2n + 1

1. For every pair of continuous function  such that max 

. The correct statement(s)

f, g : [0, 1] → R

{f(x) : x ∈ [0, 1]} = max {g(x) : x ∈ [0, 1]}

https://dl.doubtnut.com/l/_CEUja0SCDTV4
https://dl.doubtnut.com/l/_q8Rg7z81EJA1
https://dl.doubtnut.com/l/_bJmKtTerYq0q


is (are)

A. 

B. 

C. 

D. 

Answer: A::D

Watch Video Solution

[f(c)]2 + 3f(c) = [g(c)]2 + 3g(c)for some c ∈ [0, 1]1

[f(c)]2 + f(c) = [g(c)]2 + 3g(c)for some c ∈ [0, 1]

[f(c)]2 + 3f(c) = [g(c)]2 + g(c)for some c ∈ [0, 1]

[f(c)]2 = [g(c)]2for some c ∈ [0, 1]

2. Let f:  be respectively given by 

. De�ne  by 

  

then number of point at which h(x) is not di�erentiable is

Watch Video Solution

R → R and g :R → R

f(x) = |x| + 1 and g(x) = x2 + 1) h :R → R

h(x) = {
max {f(x), g(x)} if x ≤ 0

min {f(x), g(x)} if x > 0

https://dl.doubtnut.com/l/_bJmKtTerYq0q
https://dl.doubtnut.com/l/_wvslIACglQsq


3. Let  then  is  

a. di�erentiable both at x = 0 and at x = 2 

b. di�erentiable at x = 0 but not di�erentiable at x = 2

c. not di�erentiable at x = 0 but di�erentiable at x = 2

d. di�erentiable neither at x = 0 nor at x = 2

A. di�erentiable both at x = 0 and at x = 2

B. di�erentiable at x = 0 but not di�erentiable at x = 2

C. not di�erentiable at x = 0 but di�erentiable at x = 2

D. di�erentiable neither at x = 0 nor at x = 2

Answer: B

Watch Video Solution

f(x) = {x2∣
∣(cos) ∣

∣, x ≠ 0 and 0, x = 0, x ∈ R,
π

x
f

4. Q. For every integer n, let  and  be real numbers. Let function 

 be given by a 

for all integers n.

an bn

f :R → R f(x) = {
an + sinπx f or x ∈ [2n, 2n + 1]

bn + cos πx f or x ∈ (2n + 1, 2n)

https://dl.doubtnut.com/l/_1hYS63qByEga
https://dl.doubtnut.com/l/_D3ix7u0PJXxc


A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

an− 1 − bn− 1 = 0

an − bn = 1

an − bn+ 1 = 1

an− 1 − bn = − 1

5. Let  be a function such that 

  

a. f(x) is di�erentiable only in a �nite interval containing zero 

b. f(x) is continuous for all   

c. f'(x) is constant for all   

d. f(x) is di�erentiable except at �nitely many points

A. f(x) is di�erentiable only in a �nite interval containing zero

B. f(x) is continuous for all 

f :R → R

f(x + y) = f(x) + f(y), ∀x, y ∈ R.

x ∈ R

x ∈ R

x ∈ R

https://dl.doubtnut.com/l/_D3ix7u0PJXxc
https://dl.doubtnut.com/l/_e3qmD1z3HuCX


C. f'(x) is constant for all 

D. f(x) is di�erentiable except at �nitely many points

Answer: B::C

Watch Video Solution

x ∈ R

6. If ,( x-

1, 0 lt x le 1),("in"x, x gt1):}`

A. f(x) is continuous at 

B. f(x) is not di�erentiable at x = 0

C. f(x) is di�erentiable x = 1

D. f(x) is di�erentiable at 

Answer: D

Watch Video Solution

f(x) = {( − x = , x ≤ − ), ( − cos x, − < x, ≤ 0)
π

2

π

2

π

2

x = −
π

2

x = −
3

2

https://dl.doubtnut.com/l/_e3qmD1z3HuCX
https://dl.doubtnut.com/l/_1ojZTGWOcsQg
https://dl.doubtnut.com/l/_RGNwGQHHtZnL


7. For the function which one of the following is

incorrect ?

A. (a)for atleast one x in the interval 

B. (b)

C. (c)for all x in the interval 

D. (d)f'(x) is strictly decreasing in the interval 

Answer: C

Watch Video Solution

f(x) = x cos , x ≥ 1
1

x

[1, ∞), f(x + 2) − f(x) < 2

lim
x→ ∞

f' (x) = 1

[1, ∞), f(x + 2) − f(x) > 2

[1, ∞)

8. If , then

A. n = 1, m = 1

B. n = 1, m = - 1

C. n = 2, m = 2

D. 

lim
x→ ∞

( − ax − b) = 4
x2 + x + 1

x + 1

n > 2, m = n

https://dl.doubtnut.com/l/_RGNwGQHHtZnL
https://dl.doubtnut.com/l/_caGr7R60VgAR


Answer: C

Watch Video Solution

9. Let  be real valued functions de�ned on interval  such

that  is constinous, , 

.  

Statement I   

Statement II 

A. Statement I is true, Statement II is also true, Statement II is the

correct explanation of Statement I

B. Statement I is true, Statement II is also true, Statement II is not the

correct explanation of Statement I

C. Statement I is true, Statement II is false

D. Statement I is false, Statement II is true

Answer: B

f and g ( − 1, 1)

g' ' (x) g(0) = 0

g' (0) = 0, g' ' (0) = 0 and f(x) = g(x)sinx

lim
x→ 0

(g(x)cot x − g(0)cos ecx) = f' ' (0)

f' (0) = g' (0)

https://dl.doubtnut.com/l/_caGr7R60VgAR
https://dl.doubtnut.com/l/_miiuXcV35p9J


Watch Video Solution

10. If f(x)=x-[x], where [x] is the greatest integer less than or equal to x,

then  is:

Watch Video Solution

f( + )
1

2

11. Check the di�erentiability if .

A. f(x) is continuous everywhere

B. f(x) is continuous and di�erentiable everywhere

C. f(x) is not di�erentiable at two points

D. f(x) is not di�erentiable at one point

Answer: A::D

Watch Video Solution

f(x) = min . {1, x2, x3}

https://dl.doubtnut.com/l/_miiuXcV35p9J
https://dl.doubtnut.com/l/_t1Y9tnLPkvPB
https://dl.doubtnut.com/l/_pJZMyEoGy2DI
https://dl.doubtnut.com/l/_5GLyHqUqUS91


12. Fill in the blank, in the statement given below. 

Let  The set of points where f(x) is twice di�erentiable is

………..

A. 

B. 

C. 0

D. 1

Answer: A

Watch Video Solution

f(x) = x ∣ x

0, ± 1

±1

13. lf is a di�erentiable function satisfying ,

then

A. (a)

B. (b)

f( ) = 0, ∀n ≥ 1, n ∈ I
1

n

f(x) = 0, x ∈ (0, 1]

f' (0) = 0 = f(0)

https://dl.doubtnut.com/l/_5GLyHqUqUS91
https://dl.doubtnut.com/l/_YvMK7T5D1k85


C. (c)f(0) = 0 but f'(0) not necessarily zero

D. (d)

Answer: B

Watch Video Solution

|f(x)| ≤ 1, x ∈ (0, 1]

14. The domain of the derivative of the function

A. (a)

B. (b)

C. (c)

D. (d)

Answer: D

Watch Video Solution

f(x) = {
tan− 1 x if |x| ≤ 1

(|x| − 1) if |x| > 11
2

R − {0}

R − {1}

R − { − 1}

R − { − 1, 1}

https://dl.doubtnut.com/l/_YvMK7T5D1k85
https://dl.doubtnut.com/l/_bvhYrG2MasrL
https://dl.doubtnut.com/l/_cTHUGEHLGCMJ


15. The left hand derivative of  is an integer, is

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

f(x) = [x]sin(πx)at x = k

( − 1)k(k − 1)π

( − 1)k− 1(k − 1)π

( − 1)kkπ

( − 1)k− 1
kπ

16. Which of the following functions is di�erentiable at x = 0 ?

A. (a) 

B. (b) 

C. (c) 

D. (d) 

cos(|x|) + |x|

cos(|x|) − |x|

sin(|x|) + |x|

sin(|x|) − |x|

https://dl.doubtnut.com/l/_cTHUGEHLGCMJ
https://dl.doubtnut.com/l/_bFRlhuRIRjIi


Answer: D

Watch Video Solution

17. For  then

A. g is not di�erentiable at x = 0

B. g'(0) = cos (log 2)

C. g'(0) = - cos (log 2)

D. g is di�erentiable at x = 0 and g'(0) = - sin(log 2)

Answer: B

Watch Video Solution

x ∈ R, f(x) = |loge 2 − sinx| and g(x) = f(f(x)),

18. If the function is di�erentiable , then

the value of K+ m is

g(X) = {
k√x + 1 0 ≤ x ≤ 3

mx + 2 3 < x ≤ 5

https://dl.doubtnut.com/l/_bFRlhuRIRjIi
https://dl.doubtnut.com/l/_x4ZWT5UFy1TU
https://dl.doubtnut.com/l/_WQDJYQzrEfzd


A. 2

B. 

C. 

D. 4

Answer: A

Watch Video Solution

16

5

10

3

19. If f and g are di�erentiable functions in [0, 1] satisfying

 and  , then for some   

(1)  

(2)  

(3)  

(4) 

A. 

B. 

f(0) = 2 = g(1), g(0) = 0 f(1) = 6 c ∈ [0, 1]

2f ′ (c) = g ′ (c)

2f ′ (c) = 3g ′ (c)

f ′ (c) = g ′ (c)

f' (c) = 2g' (c)

2f' (c) = g' (c)

2f' (c) = 3g' (c)

https://dl.doubtnut.com/l/_WQDJYQzrEfzd
https://dl.doubtnut.com/l/_PUk3kvL7fevm


C. 

D. 

Answer: D

Watch Video Solution

f' (c) = g' (c)

f' (c) = 2g' (c)

20. The function  where [ ] denotes the

greatest integer function, is discontinuous

A. continuous for every real x

B. discontinuous only at x = 0

C. discontinuous only at non-zero integral values of x

D. continuous only at x = 0

Answer: D

Watch Video Solution

f(x) = [x]cos( )π
2x − 1

2

https://dl.doubtnut.com/l/_PUk3kvL7fevm
https://dl.doubtnut.com/l/_75ekDS9fY0Gb



