
MATHS

BOOKS - RD SHARMA MATHS (ENGLISH)

DIFFERENTIABILITY

Others

1. Find the values of  and  so that the function

 is di�erentiable at each 

Watch Video Solution

a b

f(x) = {
x2 + 3x + a if x ≤ 1

bx + 2 if x > 1
x ∈ R

2. Show that   is

di�erentiable at  . Also, �nd 

Watch Video Solution

f(x) = {12x − 13, if x ≤ 3, 2x2 + 5 if x > 3

x = 3 f ′ (3).

https://doubtnut.app.link/lkek2J5wfhb
https://doubtnut.app.link/MVcbJvrhfnb
https://doubtnut.app.link/MVcbJvrhfnb
https://dl.doubtnut.com/l/_MLBZHf8CfhGp
https://dl.doubtnut.com/l/_I0MVQhzfzxNg


Watch Video Solution

3. Show that  is not di�erentiable at 

Watch Video Solution

f(x) = (x)
1
3 x = 0.

4. Show that  is continuous but not di�erentiable at 

Watch Video Solution

f(x) = |x − 3|

x = 3.

5. Show that the function  is

di�erentiable at ,if  and continuous but not di�erentiable

at ,if .

Watch Video Solution

f(x) = {xm sin( ), 0, x ≠ 0, x = 0
1

x

x = 0 m > 1

x = 0 0 < m < 1

https://dl.doubtnut.com/l/_I0MVQhzfzxNg
https://dl.doubtnut.com/l/_4L6xWO9evvau
https://dl.doubtnut.com/l/_CHAUsR3OEt1P
https://dl.doubtnut.com/l/_jdwOMShch1Zp


6. Discuss the continuity and di�erentiability of the function

 in the interval .

Watch Video Solution

f(x) = |x| + |x − 1| ( − 1, 2)

7. Show that the function  de�ned as follows

 is continuous at x=2 but not

di�erentiable.

Watch Video Solution

f

f(x) =
⎧⎪
⎨
⎪⎩

3x − 2 0 < x ≤ 1

2x2 − x 1 < x ≤ 2

5x − 4 x > 2

8. Discuss the continuity and di�erentiability of

Watch Video Solution

f(x) = {
(x − c)cos( ) x ≠ c

0 x = c

1
x− c

https://dl.doubtnut.com/l/_ylpwE6Mnw0X2
https://dl.doubtnut.com/l/_nZoNhQ3LHSQA
https://dl.doubtnut.com/l/_by6qSHsZEKgK


9. Write an example of a function which is everywhere continuous but

fails to be di�erentiable exactly at �ve points.

Watch Video Solution

10. Discuss the continuity and di�erentiability of f(x)=|log|x||

Watch Video Solution

11. If  is de�ned by  show that 

Watch Video Solution

f f(x) = x2 − 4x + 7,

f ′ (5) = 2f ′( )
7
2

12. If  is de�ned by  �nd 

Watch Video Solution

f f(x) = x2, f ′ (2).

https://dl.doubtnut.com/l/_mu6Oso6se3Br
https://dl.doubtnut.com/l/_njDxd6TG6y7j
https://dl.doubtnut.com/l/_0jjSeMxon33M
https://dl.doubtnut.com/l/_pAyK07QYZ8Zg


13. Find the derivative of the function  de�ned by  at 

Watch Video Solution

f f(x) = mx + c

x = 0.

14. Discuss the continuity and di�erentiability of 

Watch Video Solution

f(x) = e |x | .

15. If for the function  ,  (5) = 97, �nd  .

Watch Video Solution

φ(x) = λx2 + 7x − 4 φ' λ

16. Is  di�erentiable ?What about 

Watch Video Solution

|sinx| cos|x| ?

https://dl.doubtnut.com/l/_KxDBJqHTNOW7
https://dl.doubtnut.com/l/_DPMWfeladcyG
https://dl.doubtnut.com/l/_ZIK3BAhCalgx
https://dl.doubtnut.com/l/_Wyr5RCVu2yQ5
https://dl.doubtnut.com/l/_zi9T2Oy1Odth


17. The set of points where the function  given by

 is di�erentiable, is (a) R (b)  (c)  (d)

none of these

Watch Video Solution

f(x)

f(x) = |x − 3|cos x R − {3} (0, ∞)

18. If  then at  is

(a)continuous and di�erentiable (b)di�erentiable but not continuous

(c)continuous but not di�erentiable (d)neither continuous nor

di�erentiable

Watch Video Solution

f(x) = { , x ≠ 0 and , x = 0
1 − cos x

x sinx

1

2
x = 0, f(x)

19. If  is continuous as

well as di�erentiable at  continuous but not di�erentiable at 

 di�erentiable but not continuous at  none of these

Watch Video Solution

f(x) = { , x ≠ 00, x = 0, thenf(x)
1

1 + e
1 ,
x

x = 0

x = 0 x = 0

https://dl.doubtnut.com/l/_zi9T2Oy1Odth
https://dl.doubtnut.com/l/_nxEPDduKVm7f
https://dl.doubtnut.com/l/_5ECbcLSBtcW3


20. If  where  denotes the least integer

greater than or equal to  then  is continuous and di�erentiable

at  continuous but not di�erentiable at  di�erentiable but

not continuous at  neither di�erentiable nor continuous at 

Watch Video Solution

f(x) = |3 − x| + (3 + x), (x)

x, f(x)

x = 3 x = 3

x = 3

x = 3

21. Let  , where  are real constants.

Then,  is di�erentiable at  if  (b)  (c)  (d)

none of these

Watch Video Solution

f(x) = a + b|x| + c|x|4 a, bandc

f(x) x = 0, a = 0 b = 0 c = 0

22. The function  , where  denotes the greatest

integer function, (a) is continuous as well as di�erentiable for all

f(x) =
sin(π[x − π])

4 + [x]2
[]

https://dl.doubtnut.com/l/_5ECbcLSBtcW3
https://dl.doubtnut.com/l/_01di6gGsDTW4
https://dl.doubtnut.com/l/_shdBxy4ksMkk
https://dl.doubtnut.com/l/_Zutq1fNXadj7


 (b) continuous for all  but not di�erentiable at some  (c)

di�erentiable for all  but not continuous at some  . (d) none of these

Watch Video Solution

x ∈ R x x

x x

23. Let ;  is

derivable at  if  (b)  (c)  (d) 

Watch Video Solution

f(x) = {ax2 + 1, x > 1 x + , x ≤ 1. then, f(x)
1

2

x = 1, a = 2 a = 1 a = 0 a =
1

2

24. Show that the function de�ned by  is discontinuous

at all integral points. Here [x] denotes the greatest integer less than or

equal to x.

Watch Video Solution

g(x) = x − [x]

25. It A is a symmetric matrix, write whether  is symmetric or skew -

symmetric matrix.

AT

https://dl.doubtnut.com/l/_Zutq1fNXadj7
https://dl.doubtnut.com/l/_bcyPGOcAiozV
https://dl.doubtnut.com/l/_LwYVoAHfHUZm
https://dl.doubtnut.com/l/_YZ9HPfWPCvjl


Watch Video Solution

26. If  is everywhere

di�erentiable, �nd the values of 

Watch Video Solution

f(x) = {x2 + 3x + a, x ≤ 1, bx + 2, f or x > 1

aandb.

27. Let  and  then (a)  both are

continuous at  (b)  both are di�erentiable at 

(c)  is di�erentiable but  is not di�erentiable at  (d)

and  both are not di�erentiable at 

Watch Video Solution

f(x) = |x| g(x) = ∣∣x
3∣∣, f(x)andg(x)

x = 0 f(x)andg(x) x = 0

f(x) g(x) x = 0 f(x)

g(x) x = 0

28. Is  di�erentiable? What about 

Watch Video Solution

|sinx| cos|x| ?

https://dl.doubtnut.com/l/_YZ9HPfWPCvjl
https://dl.doubtnut.com/l/_u1IAWkggtGRV
https://dl.doubtnut.com/l/_abKqQuGJbRN8
https://dl.doubtnut.com/l/_XIspMXRWvKtb


29. Find the values of  so that the function 

 is di�erentiable

at each 

Watch Video Solution

aandb

f(x) = {x2 + 3x + a, if x ≤ 1bx + 2, if x > 1

x ∈ R.

30. The function  is continuous everywhere but not

di�erentiable at  continuous and di�erentiable everywhere not

continuous at  none of these

Watch Video Solution

f(x) = e− |x |

x = 0

x = 0

31. Discuss the continuity and di�erentiability of

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/_i04bj2pEr4RD
https://dl.doubtnut.com/l/_YCimQpWG4VJK
https://dl.doubtnut.com/l/_0BYCvsuTtKDt


32. If , prove that : 

Watch Video Solution

y = (x − 1)log(x − 1) − (x + 1)log(x + 1)

= log( )
dy

dx

x − 1

1 + x

33. The set of points where the function  is di�erentiable is

 (b)   (d) 

Watch Video Solution

f(x) = x|x|

( − ∞, ∞) ( − ∞, 0) ∪ (0, ∞) (0, ∞) [0, ∞)

34. The function  is (a) . discontinuous at 

(b). continuous at  (c) . di�erentiable at  (d) . non of these

Watch Video Solution

f(x) = sin−1(cos x) x = 0

x = 0 x = 0

35. Let  is

continuous and di�erentiable at any point, then  (b) 

f(x) = { f or |x| ≥ 1ax2 + bf or |x| < 1 ⇔ (x)
1

|x|

a = , b = −
1

2

3

2

https://dl.doubtnut.com/l/_MrZdqxYyZ683
https://dl.doubtnut.com/l/_Otofyz3RgzJU
https://dl.doubtnut.com/l/_f7gQEE8ypd2g
https://dl.doubtnut.com/l/_EUNpUwyiRnJQ


  (d) none of these

Watch Video Solution

a = − , b =
1

2

3

2
a = 1, b = − 1

36. If  , then  is (a)continuous on [-1, 1]

and di�erentiable on (-1, 1) (b) continuous on [-1,1] and di�erentiable on

 (C) continuous and di�erentiable on [-1, 1](d) none of

these

Watch Video Solution

f(x) = √1 − (√1 − x2) f(x)

( − 1, 0) ∪ (0, 1)

37. If  and if  is di�erentiable at 

 then

Watch Video Solution

f(x) = a|sinx| + be |x | + c|x|3 f(x)

x = 0

https://dl.doubtnut.com/l/_EUNpUwyiRnJQ
https://dl.doubtnut.com/l/_F2lp174wXDxM
https://dl.doubtnut.com/l/_sdhagZGJWEqI


38. Solve the following equation for x :

Watch Video Solution

cos(tan−1 x) = sin(cot−1( ))
3

4

39. Find the principal values the following :

Watch Video Solution

sin−1{cos(sin−1( )}
√3

2

40. Solve the following equation for x :

Watch Video Solution

cos(tan−1 x) = sin(cot−1( ))
3

4

https://dl.doubtnut.com/l/_xBW4oPkO19bg
https://dl.doubtnut.com/l/_QQJvohUZBjUu
https://dl.doubtnut.com/l/_4aWjpmMK6LvY


41. For the principal values, evaluate the following :

Watch Video Solution

sin−1( − ) + cos ec−1( − )
√3

2

2

√3

42. If A is a square matrix such that , write the value of 

Watch Video Solution

|A| = 2 ∣∣ ∀
T ∣∣

43. Find the domain of the function 

Watch Video Solution

f(x) = sin−1 √x − 1

44. If , then �nd the value of 

Watch Video Solution

sin−1 x + sin−1 y + sin−1 z =
3π

2

x2 + y2 + z2

https://dl.doubtnut.com/l/_ktkTjmeB5N9T
https://dl.doubtnut.com/l/_IRL9XXqbF4b2
https://dl.doubtnut.com/l/_2fRW6L4Zadub
https://dl.doubtnut.com/l/_wmg7Wm6mx2cq


45. If f(x) = , then �nd f'(x).

Watch Video Solution

( )
l+m

( )
m+n

( )
n+ l

xl

xm

xm

xn

xn

xl

46. Show that  is not di�erentiable at 

Watch Video Solution

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

47. Evaluate : 

Watch Video Solution

tan(cos−1( − ))
7

25

48. For what choice of  and  is the function

 is di�erentiable at 

Watch Video Solution

a b

f(x) = {x2, x ≤ c and ax + b, x > c x = c

https://dl.doubtnut.com/l/_wmg7Wm6mx2cq
https://dl.doubtnut.com/l/_Fz1Wt6Y1eZky
https://dl.doubtnut.com/l/_sUZMmHern69g
https://dl.doubtnut.com/l/_Usic8qxxtWKG
https://dl.doubtnut.com/l/_gwKA5gtz6UYe


49. Discuss the di�erentiability of  at 

Watch Video Solution

f(x) = x|x| x = 0

50. Show that the function f(x)={  when  and  when 

 } is di�erentiable at x=0.

Watch Video Solution

x2 sin( ),
1

x
x ≠ 0 0

x = 0

51. If  then �nd 

Watch Video Solution

f(2) = 2andf ′ (2) = 1, ( lim )
x
→
2

xf(2) − 2f(x)

x − 2

52. If , then �nd the value of 

Watch Video Solution

sin−1 x + sin−1 y + sin−1 z =
3π

2

x2 + y2 + z2

https://dl.doubtnut.com/l/_2VCMa3WhhWhD
https://dl.doubtnut.com/l/_JnbHzBTn381C
https://dl.doubtnut.com/l/_s5zG92wejnoT
https://dl.doubtnut.com/l/_KNiTGDBNKkVX


53. Show that  is not di�erentiable at  .

Watch Video Solution

f(x) = |x| x = 0

54. Show that the function  

 is not

di�erentiable at  .

Watch Video Solution

f(x) = {x − 1   ,     if  x < 2

                                                   2x − 3   ,     if  x ≥ 2

x = 2

55. Show that the function  is

di�erentiable at x=0 and 

Watch Video Solution

f(x) = {(
x2 sin( ) if x ≠ 0

0 if x = 0
)

1
x

f' (0) = 0

56. Show that  is di�erentiable at  and �nd  .f(x) = x2 x = 1 f ′ (1)

https://dl.doubtnut.com/l/_KNiTGDBNKkVX
https://dl.doubtnut.com/l/_S1aELW4l7boy
https://dl.doubtnut.com/l/_FlnvEtO8Cwdo
https://dl.doubtnut.com/l/_DIlCZ23vln4m
https://dl.doubtnut.com/l/_j8oFxpvV8Rto


Watch Video Solution

57. Show that the function  for all  , is not

di�erentiable at  .

Watch Video Solution

f(x) = |x − 1| x ∈ R

x = 1

58. Discuss the di�erentiability of  at  .

Watch Video Solution

f(x) = x|x| x = 0

59. Show that the function

 is continuous

but not di�erentiable at  .

Watch Video Solution

f(x) = {x sin     ,     when x ≠ 0       0, when   x = 0
1

x

x = 0

https://dl.doubtnut.com/l/_j8oFxpvV8Rto
https://dl.doubtnut.com/l/_PCFI1JmQ1Rnl
https://dl.doubtnut.com/l/_69LBXpLA42c7
https://dl.doubtnut.com/l/_7DnB7QexNMqO
https://dl.doubtnut.com/l/_x70IGiUrIQB1


60. Discuss the di�erentiability of

Watch Video Solution

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

|x|

1

x

61. If  is di�erentiable at  , �nd 

.

Watch Video Solution

f(x) x = a ( lim )x→ a

x2f(a) − a2 f(x)

x − a

62. For what choice of  and  is the function

 is di�erentiable at  .

Watch Video Solution

a b

f(x) = {x2   ,    x ≤ c     ax + b   ,    x > c x = c

63. If  and  , then �nd  .

Watch Video Solution

f(2) = 4 f ′ (2) = 1 ( lim )x→2

x f(2) − 2f (x)

x − 2

https://dl.doubtnut.com/l/_x70IGiUrIQB1
https://dl.doubtnut.com/l/_rjs9GRxgIFB8
https://dl.doubtnut.com/l/_rA1JTwAfyZNI
https://dl.doubtnut.com/l/_rCIGfueyqKRf


64. A function  satis�es that equation 

for all  ,  . Suppose that the function  is

di�erentiable at  and  . Prove that  .

Watch Video Solution

f :R → R f(x + y) = f(x)f(y)

x,  y ∈ R f(x) ≠ 0 f(x)

x = 0 f ′ (0) = 2 f ′ (x) = 2 f(x)

65. Show that  is continuous but not di�erentiable at 

 .

Watch Video Solution

f(x) = |x − 3|

x = 3

66. Show that  is not di�erentiable at  .

Watch Video Solution

f(x) = x1 / 3 x = 0

https://dl.doubtnut.com/l/_rCIGfueyqKRf
https://dl.doubtnut.com/l/_kPtePpAAYsEd
https://dl.doubtnut.com/l/_IIicgfJqiAca
https://dl.doubtnut.com/l/_wAzaQI1p6mcq


67. Show that

 is

di�erentiable at  . Also, �nd  .

Watch Video Solution

f(x) = {12x − 13,     if  x ≤ 3     2x2 + 5,       if  x > 3

x = 3 f ′ (3)

68. Show that the function  de�ned as follows `f(x)={3x-2, 0 < x <=1 ,

2x^2 - x ,1< x <=2 , 5x-4, x > 2 is continuous at x=2 , but not di�erentiable

thereat.

Watch Video Solution

f

69. Discuss the continuity and di�erentiability of the function

 in the interval (-1, 2).

Watch Video Solution

f(x) = |x| + |x − 1|

https://dl.doubtnut.com/l/_Qq0eHsFZ082D
https://dl.doubtnut.com/l/_H5CnAU7Ad0lS
https://dl.doubtnut.com/l/_uwP57Dw5HNTr


70. Find whether the following function is di�erentiable at x = 1 and x =

2 or not : 

Watch Video Solution

f(x) = {x, x < 12 − x, 1 ≤ x ≤ 2 − 2 + 3x − x2, x > 2

71. Show that the function

 is di�erentiable at

 , if 

Watch Video Solution

f(x) = {xm sin( ), x = 0, 0,    x ≠ 0,       x = 0
1

x

x = 0 m > 1

72. Show that the function  ,  is

di�erentiable at  , if (m>1)

Watch Video Solution

f(x) = {xm sin( ),    x ≠ 0
1

x
0  x = 0

x = 0

https://dl.doubtnut.com/l/_fZ8F9gFvTYI6
https://dl.doubtnut.com/l/_X037wcyoSF30
https://dl.doubtnut.com/l/_b4J1sEIoGoUY


73. Show that the function

 is neither

continuous nor di�erentiable, if 

Watch Video Solution

f(x) = {xm sin( ),    x ≠ 00,                     x = 0
1

x

m ≤ 0

74. Find the values of  and  so that the function

 

 di�erentiable at each x in R .

Watch Video Solution

a b

f(x) = {x2 + 3x + a,    if  x ≤ 1

                     bx + 2,     if  x > 1       is

75. Show that the function  

 is continuous at 

 .

Watch Video Solution

f(x) = {|2x − 3| [x],   x ≥ 1;

                                                     sin( ),    x < 1
πx

2

x = 1

https://dl.doubtnut.com/l/_PrZu9HeEESFf
https://dl.doubtnut.com/l/_HSyRTWASJb76
https://dl.doubtnut.com/l/_ShgfiYXbZXWD


76. If  is

di�erentiable at  , �nd 

Watch Video Solution

f(x) = {ax2 − b,     if  |x| < 1 ,              if  |x| ≥ 1
1

|x|

x = 1 a,  b.

77. Find the values of  and  , if the function  de�ned by

 is di�erentiable at 

 .

Watch Video Solution

a b f(x)

f(x) = {x2 + 3x + a,   x ≤ 1bx + 2,           x > 1

x = 1

78. If  , �nd  .

Watch Video Solution

f(x) = x2 + 2x + 7 f '  (3)

79. Find  and  when  .

Watch Video Solution

f '  (2) f '  (5) f(x) = x2 + 7x + 4

https://dl.doubtnut.com/l/_J9bMawy2pX2M
https://dl.doubtnut.com/l/_XgRTcmDqvvjL
https://dl.doubtnut.com/l/_dA7m6MePYBCC
https://dl.doubtnut.com/l/_LZcNCKlGb41d


Watch Video Solution

80. For the function  given by  , prove that 

 .

Watch Video Solution

f f(x) = x2 − 6x + 8

f '  (5) = 4

81. Discuss the continuity and di�erentiability of

Watch Video Solution

f(x) = {1 − x,     x < 1     (1 − x)(2 − x),     1 ≤ x ≤ 2    3 − x,    x > 2

82. Discuss the di�erentiability of 

Watch Video Solution

f(x) = |x − 1| + |x − 2|

https://dl.doubtnut.com/l/_LZcNCKlGb41d
https://dl.doubtnut.com/l/_byJ0kSGxQ130
https://dl.doubtnut.com/l/_UOq5dYfYji7l
https://dl.doubtnut.com/l/_DpMjdFwQUAaY


83. If 

is everywhere di�erentiable, �nd the values of  and  .

Watch Video Solution

f(x) = {x2 + 3x + a,    f or  x ≤ 1bx + 2,              f or  x > 1

a b

84. Discuss the di�erentiability of 

Watch Video Solution

f(x) = ∣∣(log)ex∣∣, x > 0

85. If  is de�ned by  , �nd  .

Watch Video Solution

f f(x) = x2 f '  (2)

86. If  is de�ned by  , �nd 

Watch Video Solution

f f(x) = x2 − 4x + 7 f '  (x)

https://dl.doubtnut.com/l/_WJVEBUBWuJOV
https://dl.doubtnut.com/l/_kE4B6jyy0Wce
https://dl.doubtnut.com/l/_5LjThP4lpXIh
https://dl.doubtnut.com/l/_MMBEG47o4aal
https://dl.doubtnut.com/l/_NbhUxju4FSHl


87. �nd the derivative of the function  given by

Watch Video Solution

f

f(x) = 2x3 − 9x2 + 12x + 9

88. If for the function  ,

�nd  .

Watch Video Solution

Phi(x) = λx2 + 7x − 4,   Phiprime^(5) = 97

λ

89. If  , �nd  .

Watch Video Solution

f(x) = x3 + 7x2 + 8x − 9 f '  (4)

90. Find the derivative of the function  de�ned by  at 

 .

Watch Video Solution

f f(x) = mx + c

x = 0

https://dl.doubtnut.com/l/_NbhUxju4FSHl
https://dl.doubtnut.com/l/_csUgTP3AWhSJ
https://dl.doubtnut.com/l/_3pwc5vg1bdcB
https://dl.doubtnut.com/l/_Kyi2JG9gzvwx


91. Examine the di�erentiability of the function  de�ned by `f(x)={2x+3,

if -3 <= x< -2, x+1, if -2<=x<0, x+2, if 0<=x<=1

Watch Video Solution

f

92. Write an example of a function which is everywhere continuous but

fails to be di�erentiable exactly at �ve points.

Watch Video Solution

93. Discuss the continuity and di�erentiability of  .

Watch Video Solution

f(x) = |log|x ∣ ∣

94. Discuss the continuity and di�erentiability of  .

Watch Video Solution

f(x) = e |x |

https://dl.doubtnut.com/l/_Kyi2JG9gzvwx
https://dl.doubtnut.com/l/_TLMpMVyPrwd8
https://dl.doubtnut.com/l/_s4KYuWcK0Jhd
https://dl.doubtnut.com/l/_XQhV8hpg22Gl
https://dl.doubtnut.com/l/_wI2DyjOMHcRw


95. Discuss the continuity and di�erentiability of

Watch Video Solution

f(x) = {(x − c)cos( ),    x ≠ c0,                                x = c
1

x − c

96. Is  di�erentiable? What about 

Watch Video Solution

|sinx| cos|x| ?

97. De�ne di�erentiability of a function at a point.

Watch Video Solution

98. Is every di�erentiable function continuous?

Watch Video Solution

https://dl.doubtnut.com/l/_wI2DyjOMHcRw
https://dl.doubtnut.com/l/_o92SZFILw6I4
https://dl.doubtnut.com/l/_Sco7x7grVOXZ
https://dl.doubtnut.com/l/_h5i1dvyiQtDo
https://dl.doubtnut.com/l/_XCTYZc98c5yn


99. Is every continuous function di�erentiable?

Watch Video Solution

100. Give an example of a function which is continuous but not

di�erentiable at a point.

Watch Video Solution

101. If  is di�erentiable at  , then write the value of 

 .

Watch Video Solution

f(x) x = c

( lim )x→ cf(x)

102. If  write whether  exists or not.

Watch Video Solution

f(x) = |x − 2| f '  (2)

https://dl.doubtnut.com/l/_VsBIFZvLsr4h
https://dl.doubtnut.com/l/_Xh2FSIoC2eLm
https://dl.doubtnut.com/l/_ATyvoHZrluMk
https://dl.doubtnut.com/l/_n6BHX4Rup7A3


103. Write the points where  is not di�erentiable.

Watch Video Solution

f (x) = ∣∣(log)ex∣∣

104. Write the points of non-di�erentiability of  .

Watch Video Solution

f(x) = |log|x ∣ ∣

105. Write the derivative of  at  .

Watch Video Solution

f (x) = |x|3 x = 0

106. Write the number of points where  is

continuous but not di�erentiable.

Watch Video Solution

f(x) = |x| + |x − 1|

https://dl.doubtnut.com/l/_n6BHX4Rup7A3
https://dl.doubtnut.com/l/_79mEfWN1FLSS
https://dl.doubtnut.com/l/_eVspqo6ZFN7q
https://dl.doubtnut.com/l/_6XHq6pFnIiYc
https://dl.doubtnut.com/l/_EmFN1ymYMtXk


107. If  exists �nitely, write the value of 

 .

Watch Video Solution

( lim )x→ c

f(x) − f(c)

x − c

( lim )x→ cf(x)

108. Write the value of the derivative of  at 

 .

Watch Video Solution

f(x) = |x − 1| + |x − 3|

x = 2

109. If  , write the value of  .

Watch Video Solution

f(x) = √x2 + 9 ( lim )x→4

f(x) − f(4)

x − 4

110. Let  and  , then (a).  and  both are

continuous at  (b)  and  both are di�erentiable at 

f(x) = |x| g(x) = ∣∣x
3∣∣ f(x) g(x)

x = 0 f(x) g(x) x = 0

https://dl.doubtnut.com/l/_162lIc5UZyji
https://dl.doubtnut.com/l/_YB8Fr1fGso5R
https://dl.doubtnut.com/l/_qbSAu8TVVpG3
https://dl.doubtnut.com/l/_Z12eW7ViIZM5


(c)  is di�erentiable but  is not di�erentiable at  (d) 

 and  both are not di�erentiable at 

Watch Video Solution

f(x) g(x) x = 0

f(x) g(x) x = 0

111. The function  is discontinuous at  (b)

continuous at  (c) di�erentiable at  (d) none of these

Watch Video Solution

f(x) = sin−1(cos x) x = 0

x = 0 x = 0

112. The set of points where the function  is di�erentiable

is (a)  (b)  (c)  (d) 

Watch Video Solution

f(x) = x|x|

( − ∞,  ∞) ( − ∞,  0) ∪ (0,  ∞) (0,  ∞) [0,  ∞]

113. If  ,

then (a).  is continuous at  (b) not continuous at 

f(x) = { ,    x ≠ − 2,                     x = − 2
|x + 2|

tan−1(x + 2)

f(x) x = − 2 x = − 2

https://dl.doubtnut.com/l/_Z12eW7ViIZM5
https://dl.doubtnut.com/l/_Q3hLih2UCYt3
https://dl.doubtnut.com/l/_mWeQoNOks0FP
https://dl.doubtnut.com/l/_wlvWy8ZHtqU3


(c) di�erentiable at  (d) continuous but not derivative at 

Watch Video Solution

x = − 2

x = − 2

114. Let  . Then, for all   is continuous

Watch Video Solution

f(x) = (x + |x|)|x| x f

115. The function  is (a) Continuous everywhere but not

di�erentiable at  (b) Continuous and di�erentiable everywhere

(c) Not continuous at  (d) None of the above

Watch Video Solution

f(x) = e |x |

x = 0

x = 0

116. The function  is (a) everywhere continuous and

di�erentiable (b) everywhere continuous but not di�erentiable at

f(x) = |cos x|

https://dl.doubtnut.com/l/_wlvWy8ZHtqU3
https://dl.doubtnut.com/l/_lQ9OicVKjPLE
https://dl.doubtnut.com/l/_jJ43qBz196cL
https://dl.doubtnut.com/l/_ZzrkwJS6K2e7


 ,  (c) neither continuous nor di�erentiable at 

 ,  (d) none of these

Watch Video Solution

(2n + 1)π/2 n ∈ Z

(2n + 1)π/2 n ∈ Z

117. If  , then  is (a) continuous on [-1, 1]

and di�erentiable on (-1, 1) (b) continuous on [-1, 1] and di�erentiable

on ( − 1 , 0 ) ∪ ( 0 , 1 )` (c) continuous and di�erentiable on [-1, 1] (d)

none of these

Watch Video Solution

f(x) = √1 − √1 − x2 f(x)

118. If  and if  is di�erentiable at 

 , then  (b)  (c) 

 (d) 

Watch Video Solution

f(x) = a|sinx| + b e |x | + c |x|3 f(x)

x = 0 a = b = c = 0 a = 0,   b = 0;   c ∈ R

b = c = 0,   a ∈ R c = 0,   a = 0,   b ∈ R

https://dl.doubtnut.com/l/_ZzrkwJS6K2e7
https://dl.doubtnut.com/l/_KyOgU45pJRL3
https://dl.doubtnut.com/l/_NEedClYmnS8y


119. If 

then at  (a)has no limit (b) is discontinuous (c)is

continuous but not di�erentiable (d) is di�erentiable

Watch Video Solution

f(x) = x2 + + + . . . . + + ,
x2

1 + x2

x2

(1 + x2)
2

x2

(1 + x2)n

x = 0, f(x)

120. If  , then (a)  (b)  (c) 

 (d) 

Watch Video Solution

f(x) = ∣∣(log)ex∣∣ f' (1+ ) = 1 f ′ (1− ) = − 1

f' (1) = 1 f' (1) = − 1

121. If  , then (a)  is continuous and

di�erentiable for all  in its domain] (b)  is continuous for all  in

its domain but not di�erentiable at  (c)  is neither

continuous nor di�erentiable at  (d) none of these

Watch Video Solution

f(x) = ∣∣(log)e∣∣x ∣ ∣∣ f(x)

x f(x) x

x = ± 1 f(x)

x = ± 1

https://dl.doubtnut.com/l/_AArTCIA4ymFi
https://dl.doubtnut.com/l/_hi4z75GYSNc8
https://dl.doubtnut.com/l/_d496NxXwTpLe


122. Let  . If  is continuous and

di�erentiable at any point, then

A. 

B. 

C. 

D. none of these

Answer: B

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

123. The function  , where [⋅] denotes the greatest

integer function is (a) continuous everywhere (b) continuous at integer

points only (c) continuous at non-integer points only (d) di�erentiable

everywhere

Watch Video Solution

f(x) = x − [x]

https://dl.doubtnut.com/l/_R8znfRibLytB
https://dl.doubtnut.com/l/_8ShTkXBZFZit


124. Let  Then, 

is derivable at  , if  (b)  (c)  (d) 

Watch Video Solution

f(x) = {ax2 + 1,      x > 1,     x + 1/2,      x ≤ 1 f(x)

x = 1 a = 2 b = 1 a = 0 a = 1/2

125. Let  . Then, (a)  is everywhere di�erentiable. (b)

 is everywhere continuous but not di�erentiable at

 (c)  is everywhere continuous but not

di�erentiable at  ,  . (d) none of these

Watch Video Solution

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

f(x)

x = n π,  n ∈ Z f(x)

x = (2n + 1)
π

2
n ∈ Z

126. Let  (a) Then,  is everywhere di�erentiable (b)

 is everywhere continuous but not di�erentiable at

 (c)  is everywhere continuous but not

di�erentiable at  (d) none of these

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

f(x)

x = nπ,   n ∈ Z f(x)

x = (2n + 1)  ,   n ∈ Z
π

2

https://dl.doubtnut.com/l/_8ShTkXBZFZit
https://dl.doubtnut.com/l/_aQEfFcDizCWT
https://dl.doubtnut.com/l/_lfBvSEync2zu
https://dl.doubtnut.com/l/_KMbu2nWkrGiA


Watch Video Solution

127. The function  is (a) continuous no where (b)

continuous everywhere (c) not di�erentiable at  (d) not

di�erentiable at 

Watch Video Solution

f(x) = 1 + |cos x|

x = 0

x = nπ,   n ∈ Z

128. The  (a)Then, f ( x ) is everywhere di�erentiable at

 (b) continuous but not di�erentiable at 

 (c) neither di�erentiable nor continuous at 

 (d) none of these

Watch Video Solution

f(x) = |cos x|

x = (2n + 1) π/2,   n ∈ Z

x = (2n + 1) π/2,  n ∈ Z

x = nπ,   n ∈ Z

129. The function  , where  denotes the

greatest integer function,(a) is continuous as well as di�erentiable for

f(x) =
sin(π[x − π])

4 + [x]2
[]

https://dl.doubtnut.com/l/_KMbu2nWkrGiA
https://dl.doubtnut.com/l/_IXBYnYhGILtb
https://dl.doubtnut.com/l/_AB6zhO2j563a
https://dl.doubtnut.com/l/_1qkww3tOhtW0


all  (b) continuous for all  but not di�erentiable at some  (c)

di�erentiable for all  but not continuous at some  . (d) none of these

Watch Video Solution

x ∈ R x x

x x

130. Let  , where  and  are real constants.

Then,  is di�erentiable at  , if

A. 

B. 

C. 

D. none of these

Answer: B

Watch Video Solution

f(x) = a + b|x| + c|x|4 a,  b, c

f(x) x = 0

a = 0

b = 0

c = 0

https://dl.doubtnut.com/l/_1qkww3tOhtW0
https://dl.doubtnut.com/l/_0ki0B11M2QKt


131. If  , where  denotes the least integer

greater than or equal to  , then  is

A. (a) continuous and di�erentiable at 

B. (b) continuous but not di�erentiable at 

C. (c) di�erentiable but not continuous at 

D. (d) neither di�erentiable nor continuous at 

Answer: null

Watch Video Solution

f(x) = |3 − x| + [3 + x] [x]

x f(x)

x = 3

x = 3

x = 3

x = 3

132. If  , then  is

continuous as well as di�erentiable at  (b) continuous but not

di�erentiable at  (c) di�erentiable but not continuous at 

(d) none of these

Watch Video Solution

f(x) = { ,     x ≠ 00,            x = 0
1

1 + e1 /x
f(x)

x = 0

x = 0 x = 0

https://dl.doubtnut.com/l/_XY3a4ktsCXIv
https://dl.doubtnut.com/l/_W1byAXnBRtm9


133. If  then at 

is (a)continuous and di�erentiable (b)di�erentiable but not continuous

(c)continuous but not di�erentiable (d)neither continuous nor

di�erentiable

Watch Video Solution

f(x) = { , x ≠ 0 and , x = 0
1 − cos x

x sinx

1

2
x = 0, f(x)

134. The set of points where the function  given by

 is di�erentiable, is  (b)  (c)  (d)

none of these

Watch Video Solution

f(x)

f(x) = |x − 3|cos x R R − {3} (0,  ∞)

135. Let f(x)={1, x <= -1, |x|, -1 < x < 1, 0, x >=1 . Then, f is (a) continuous at

x=-1 (b) di�erentiable at x=-1 (c) everywhere continuous (d) everywhere

di�erentiable

https://dl.doubtnut.com/l/_W1byAXnBRtm9
https://dl.doubtnut.com/l/_gtsMujKohl5q
https://dl.doubtnut.com/l/_YhdjA0whSlAD
https://dl.doubtnut.com/l/_wZAjROAkPBLy


Watch Video Solution

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

