
MATHS

BOOKS - RD SHARMA MATHS (HINGLISH)

DIFFERENTIABILITY

Solved Examples And Exercises

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, bx2 , if x ≤ 1 if x > 1

xR.

2. Show that   is

di�erentiable at  . Also, �nd 

f(x) = {12x − 13, 2x2 + 5, if x ≤ 3 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/_CgdrCY7z1go2
https://dl.doubtnut.com/l/_S6I8XttSCRaz


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 at 

Watch Video Solution

f(x) = |x − 3| x = 3.

5. Show that the function  is

di�erentiable at ,if 

Watch Video Solution

f(x) = {xm sin( ), 0, x ≠ 0, x = 0
1

x

x = 0 m > 1

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

 in the interval 

h id l i

f(x) = |x| + |x − 1| ( − 1, 2).

https://dl.doubtnut.com/l/_S6I8XttSCRaz
https://dl.doubtnut.com/l/_nk8LIlj6sFcc
https://dl.doubtnut.com/l/_ANSQsFuTU5g9
https://dl.doubtnut.com/l/_zf5OqYwnEkbX
https://dl.doubtnut.com/l/_Jjjem2tF2s1T


Watch Video Solution

7. Show that the function  de�ned as follows

 is

continous 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( )
1

x − c
, x ≠ c and 0, x = c

9. Show that  is not di�erentiable at 

Watch Video Solution

f(x) = |x − 3| x = 3.

https://dl.doubtnut.com/l/_Jjjem2tF2s1T
https://dl.doubtnut.com/l/_Y564iNmDgpoA
https://dl.doubtnut.com/l/_hQFgj195Q51M
https://dl.doubtnut.com/l/_bhVwHaDkQmRC


10. Discuss the continuity and di�erentiability of 

Watch Video Solution

f(x) = |log||x|.

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).

13. 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/_54mhPepsqBLa
https://dl.doubtnut.com/l/_nKPCxwbSURTh
https://dl.doubtnut.com/l/_BycndXpCV0ef
https://dl.doubtnut.com/l/_FZJOuOy5kQ9A


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. Examine the continuity {(3x-2,xlt=0), 

(x+1,x >0)} x=0`

.

Watch Video Solution

f(x) =

at

17. The seto� points where the function  given by

 is di�erentiable, is R (b)  (c)  (d) none

of these

f(x)

f(x) = |x − 3|cos x R − {3} (0, ∞)

https://dl.doubtnut.com/l/_qMWczSCWC4rc
https://dl.doubtnut.com/l/_1hiPFS6ujzEp
https://dl.doubtnut.com/l/_6JrCMGDcLn7p
https://dl.doubtnut.com/l/_JFsatFRsaTsm


Watch Video Solution

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

20. If  where  denotes the least integer

greater than or equal to  

f(x) = |3 − x| + (3 + x), (x)

x,

https://dl.doubtnut.com/l/_JFsatFRsaTsm
https://dl.doubtnut.com/l/_3f3aN3qSgRXS
https://dl.doubtnut.com/l/_OepGqmiPmqdZ
https://dl.doubtnut.com/l/_NOB3qsyKUoUY


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) 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, is continuous as well as di�erentiable for 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

f(x) =
sin(π[x − π])

4 + [x]2
[]

x ∈ R

x x

x x

https://dl.doubtnut.com/l/_NOB3qsyKUoUY
https://dl.doubtnut.com/l/_Q7rJTRBBayfI
https://dl.doubtnut.com/l/_cVh3dKFs3CBa


Watch Video Solution

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]

https://dl.doubtnut.com/l/_cVh3dKFs3CBa
https://dl.doubtnut.com/l/_mP81AFbjEJNM
https://dl.doubtnut.com/l/_flKcry7mKPOW


25. Find all points of discontinuity of f, where f is de�ned by

 

Watch Video Solution

f(x) = {2x + 3, if x ≤ 2

2x − 3, if x > 2

26. If  is everywhere

di�erentiable, �nd the values of 

Watch Video Solution

f(x) = {x2 + 3x + a, x ≤ 1bx + 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

https://dl.doubtnut.com/l/_m64QS6cqATim
https://dl.doubtnut.com/l/_EM1vG9vvoAae
https://dl.doubtnut.com/l/_LaXWDs5JqTVF


28. Is  di�erentiable? What about 

Watch Video Solution

|sinx| cos|x| ?

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

https://dl.doubtnut.com/l/_HiJEPSsJwWkE
https://dl.doubtnut.com/l/_MAvVpLHcux0s
https://dl.doubtnut.com/l/_coPOjhMoLUlT


31. Discuss the continuity and di�erentiability of

Watch Video Solution

f(x) = {1 − x, x < 1(1 − x)(2 − x), 1 ≤ x ≤ 23 − x, x > 2

32. Show that the function  and ,

 is continuous but not di�erentiable at 

Watch Video Solution

f(x) = {|2x − 3|[x]x ≤ 0 sin( )
πx

2

x > 0 x = 0

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

f(x) = sin− 1(cos x) x = 0

x = 0 x = 0

https://dl.doubtnut.com/l/_R1dOeIhG1B3u
https://dl.doubtnut.com/l/_BQk3AfSJYs64
https://dl.doubtnut.com/l/_Zc7nQKsu74Mt
https://dl.doubtnut.com/l/_7rQqUaceISYO


Watch Video Solution

35. If  then (a)  is continuous and di�erentiable for

all  in its domain (b)f(x) is continuous for all 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) = |ln|x ∣ ∣ , f(x)

x x

x = ± 1 f(x)

x = ± 1

36. Let  is

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

  (d) none of these

Watch Video Solution

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

|x|

a = , b = −
1

2

3

2

a = − , b =
1

2

3

2
a = 1, b = − 1

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

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

f(x) = √1 − (√1 − x2) f(x)

https://dl.doubtnut.com/l/_7rQqUaceISYO
https://dl.doubtnut.com/l/_iRqiNdcHBZsU
https://dl.doubtnut.com/l/_OeKoOHnE0FpV
https://dl.doubtnut.com/l/_k7xROi3Zc67g


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

these

Watch Video Solution

( − 1, 0) ∪ (0, 1)

38. If  and if  is di�erentiable at 

 then

Watch Video Solution

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

x = 0

39. If  then at 

 has no limit (b) is discontinuous 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)

40. If  then  (b)   (c) f(x) = ∣∣(log)2x∣∣, f(1+ ) = 1 f(1− ) = − 1 f(1) = 1

f ′ (1) = − 1

https://dl.doubtnut.com/l/_k7xROi3Zc67g
https://dl.doubtnut.com/l/_Udfvpyb8SEMv
https://dl.doubtnut.com/l/_W8j8pHltu3BM
https://dl.doubtnut.com/l/_vLdoY6lq8Ls4


Watch Video Solution

41. If  then  is

continuous/discontinuous at  ?

Watch Video Solution

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

tan− 1(x + 2)
f(x)

x = − 2

42. Let  then, for all  .  is continuous (b)  is

di�erentiable for some   is continuous (d)  is continuous

Watch Video Solution

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

x f' f' '

43. 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

https://dl.doubtnut.com/l/_vLdoY6lq8Ls4
https://dl.doubtnut.com/l/_31OuHu1SoniE
https://dl.doubtnut.com/l/_pEmyC7VmusHw
https://dl.doubtnut.com/l/_4t6rcobcNE1J
https://dl.doubtnut.com/l/_c3IqKqlqvy7p


44. The function  is everywhere continuous and

di�erentiable everywhere continuous but not di�erentiable at

 . neither continuous not di�erentiable at 

Watch Video Solution

f(x) = |cos x|

(2n + 1) , n ∈ Z
π

2

(2x + 1) , n ∈ Z
π

2

45. Discuss the continuity of the function  

Watch Video Solution

f(x) = {2x − 1 if x < 2

if x ≥ 2
3x

2

46. Show that the function

 is di�erentiable at 

 and 

Watch Video Solution

f(x) = {x2 sin( ), if x ≠ 00, if x = 0
1

x

x = 0 f ′ (0) = 0

https://dl.doubtnut.com/l/_c3IqKqlqvy7p
https://dl.doubtnut.com/l/_HdFNZIhQkPZz
https://dl.doubtnut.com/l/_qf5Xn6F8mq2C
https://dl.doubtnut.com/l/_CLLqJiPJRbum


47. Show that  is not di�erentiable at 

Watch Video Solution

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

48. Discuss the di�erentiability of

Watch Video Solution

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

|x|

1

x

49. 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

50. Discuss the di�erentiability of  at 

Watch Video Solution

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

https://dl.doubtnut.com/l/_CLLqJiPJRbum
https://dl.doubtnut.com/l/_Rew7pG4sxb5Z
https://dl.doubtnut.com/l/_yQwEnwI4Vdul
https://dl.doubtnut.com/l/_5dOlUJEpd3US
https://dl.doubtnut.com/l/_3bTReHcJCeHq


51. Show that the function f(x)={

 } is di�erentiable at x=0.

Watch Video Solution

x2 sin( ), whenx ≠ 0 and 0whenx = 0
1

x

52. If  then �nd 

Watch Video Solution

f(2) = 2 and f ′ (2) = 1, ( lim )x→ 2

xf(2) − 2f(x)

x − 2

53. A function  satis�es the 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

x = 0 f ′ (0) = 2 f ′ (x) = 2f(x)

54. Show that  is not di�erentiable at  .

Watch Video Solution

f(x) = |x| x = 0

https://dl.doubtnut.com/l/_3bTReHcJCeHq
https://dl.doubtnut.com/l/_0XNLEVE1Uj23
https://dl.doubtnut.com/l/_fU6WqXSgXPgp
https://dl.doubtnut.com/l/_rmujtScjlWI5


55. Show that the function

 is not

di�erentiable at  .

Watch Video Solution

f(x) = {x − 1   ,     if  x < 22x − 3   ,     if  x ≥ 2

x = 2

56. Show that the function  is

di�erentiable at x=0

Watch Video Solution

f(x) = {(
x2 sin( ) if x ≠ 0

0 if x = 0
)

1
x

57. Show that  is di�erentiable at  and �nd  .

Watch Video Solution

f(x) = x2 x = 1 f ′ (1)

58. Show that the function  for all  , is

not di�erentiable at  and  .

f(x) = |x + 1| + |x − 1| x ∈ R

x = − 1 x = 1

https://dl.doubtnut.com/l/_H4gpRfBGaKNj
https://dl.doubtnut.com/l/_IUnkOW4XyiKy
https://dl.doubtnut.com/l/_di0bWbyorrIb
https://dl.doubtnut.com/l/_iQQaXZgj90ZK


Watch Video Solution

59. Discuss the di�erentiability of  at  .

Watch Video Solution

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

60. Show that the function

 is continuous but

not di�erentiable at  .

Watch Video Solution

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

x

x = 0

61. Discuss the di�erentiability of

Watch Video Solution

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

|x|

1

x

https://dl.doubtnut.com/l/_iQQaXZgj90ZK
https://dl.doubtnut.com/l/_t28jzlzC3Cbu
https://dl.doubtnut.com/l/_OW4l75dPdBU6
https://dl.doubtnut.com/l/_EAt4Ifsjzo0U


62. If  is di�erentiable at  , �nd  .

Watch Video Solution

f(x) x = a ( lim )x→ a

x2f(a) − a2 f(x)

x − a

63. For what choice of  and  is the function

 is di�erentiable at  .

Watch Video Solution

a b

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

64. If  and  , then �nd  .

Watch Video Solution

f(2) = 4 f ′ (2) = 1 ( lim )x→ 2

x f(2) − 2f (x)

x − 2

65. 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)

https://dl.doubtnut.com/l/_q5yyuxJRM8Hx
https://dl.doubtnut.com/l/_1r7Ngm9kd4lV
https://dl.doubtnut.com/l/_hrdobzwZNctJ
https://dl.doubtnut.com/l/_yIvPtIiMKP4X


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

 .

Watch Video Solution

f(x) = |x − 3|

x = 3

67. Show that  is not di�erentiable at  .

Watch Video Solution

f(x) = x1 / 3 x = 0

68. Show that 

is di�erentiable at  . Also, �nd  .

Watch Video Solution

f(x) = {12x − 13,     if  x ≤ 32x2 + 5,       if  x > 3

x = 3 f ′ (3)

69. Show that the function  de�ned as follows `f(x)={3x-2,\ \ \ \ 02

x=2` , but not di�erentiable thereat.

f

iscont ∈ uousat

https://dl.doubtnut.com/l/_yIvPtIiMKP4X
https://dl.doubtnut.com/l/_rU1PUaBDQQHJ
https://dl.doubtnut.com/l/_rZsSux7348lx
https://dl.doubtnut.com/l/_8ry0eARBvmc0
https://dl.doubtnut.com/l/_atdchqocE66C


Watch Video Solution

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

 in the interval (-1, 2).

Watch Video Solution

f(x) = |x| + |x − 1|

71. 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

72. Show that the function 

is di�erentiable at  , if 

Watch Video Solution

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

x

x = 0 m > 1

https://dl.doubtnut.com/l/_atdchqocE66C
https://dl.doubtnut.com/l/_oL3NQsmNEStH
https://dl.doubtnut.com/l/_9cUMP6qbFoZd
https://dl.doubtnut.com/l/_5yELOxlFuVSN


73. Show that the function

 is continuous but

not di�erentiable at  , if `0

Watch Video Solution

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

x

x = 0

74. 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

75. 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 ≤ 1bx + 2,     if  x > 1

x ∈ R

https://dl.doubtnut.com/l/_USvqHoHWLDAT
https://dl.doubtnut.com/l/_qAnuVjcFbpIQ
https://dl.doubtnut.com/l/_P08jUVWUZP5Z
https://dl.doubtnut.com/l/_YzzFWNHM5Kqe


76. Show that the function

 is continuous but

not di�erentiable at  .

Watch Video Solution

f(x) = {|2x − 3| [x],    x ≥ 1 sin( ),       x < 1
πx

2

x = 1

77. 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.

78. 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

79. If  , �nd  .f(x) = x2 + 2x + 7 f '  (3)

https://dl.doubtnut.com/l/_YzzFWNHM5Kqe
https://dl.doubtnut.com/l/_pkPpz04u3Mbt
https://dl.doubtnut.com/l/_nh7pabembmS6
https://dl.doubtnut.com/l/_to6vioYuuqB7


Watch Video Solution

80. Find  and  when  .

Watch Video Solution

f '  (2) f '  (5) f(x) = x2 + 7x + 4

81. For the function  given by  , prove that 

 .

Watch Video Solution

f f(x) = x2 − 6x + 8

f '  (5) − 3 f '  (2) = f '  (8)

82. Discuss the continuity and di�erentiability of

Watch Video Solution

f(x) = {1 − x,                              x < 1(1 − x)(2 − x),     1 ≤ x ≤ 23 − x,   

83. Discuss the di�erentiability of f(x) = |x − 1| + |x − 2|

https://dl.doubtnut.com/l/_to6vioYuuqB7
https://dl.doubtnut.com/l/_SBCgzHPjUwOc
https://dl.doubtnut.com/l/_53ozyTlKB86S
https://dl.doubtnut.com/l/_5ITQ0tF9m5c5
https://dl.doubtnut.com/l/_gMFPSpKSgoAw


Watch Video Solution

84. 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

85. Discuss the di�erentiability of 

Watch Video Solution

f(x) = ∣∣(log)ex∣∣x > 0.

86. If  is de�ned by  , �nd  .

Watch Video Solution

f f(x) = x2 f '  (2)

87. If  is de�ned by  , show that 

Watch Video Solution

f f(x) = x2 − 4x + 7 f '  (5) = 2f '( )
7
2

https://dl.doubtnut.com/l/_gMFPSpKSgoAw
https://dl.doubtnut.com/l/_OnoXdGk7Ce2z
https://dl.doubtnut.com/l/_Iik4KtBBjAeI
https://dl.doubtnut.com/l/_lyg39JQmEkGN
https://dl.doubtnut.com/l/_nvYmrZH2UQ6V


88. Show that the derivative of the function  given by

 , at  and  are equal.

Watch Video Solution

f

f(x) = 2x3 − 9x2 + 12x + 9 x = 1 x = 2

89. If for the function  ,

�nd  .

Watch Video Solution

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

λ

90. If  , �nd  .

Watch Video Solution

f(x) = x3 + 7x2 + 8x − 9 f '  (4)

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

 .

h id l i

f f(x) = mx + c

x = 0

https://dl.doubtnut.com/l/_nvYmrZH2UQ6V
https://dl.doubtnut.com/l/_qj70tpgIgeUY
https://dl.doubtnut.com/l/_uCKwNyqlrTyO
https://dl.doubtnut.com/l/_5ImpUVpfYq0E
https://dl.doubtnut.com/l/_CoEHCBScSEht


Watch Video Solution

92. Examine the di�erentiability of the function  de�ned by

Watch Video Solution

f

f(x) = {2x + 3,     if − 3 ≤ x ≤ − 2x + 1,     if − 2 ≤ x < 0x + 2,  

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

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

Watch Video Solution

94. Discuss the continuity and di�erentiability of  .

Watch Video Solution

f(x) = |log|x ∣ ∣

95. Discuss the continuity and di�erentiability of  .

Watch Video Solution

f(x) = e |x |

https://dl.doubtnut.com/l/_CoEHCBScSEht
https://dl.doubtnut.com/l/_SrwgKqNtdssi
https://dl.doubtnut.com/l/_k7YIetkjgFHS
https://dl.doubtnut.com/l/_Du2jEsTsmqn0
https://dl.doubtnut.com/l/_GB4WCAAH3U7O


Watch Video Solution

96. Discuss the continuity and di�erentiability of

Watch Video Solution

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

x − c

97. Is  di�erentiable? What about  ?

Watch Video Solution

|sinx| cos|x|

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

Watch Video Solution

99. Is every di�erentiable function continuous?

Watch Video Solution

https://dl.doubtnut.com/l/_GB4WCAAH3U7O
https://dl.doubtnut.com/l/_8oAJZ0kIlujh
https://dl.doubtnut.com/l/_aQz2vD3aQPOt
https://dl.doubtnut.com/l/_RCE8D9UeDuax
https://dl.doubtnut.com/l/_bOOBJlZKz7Hv


100. Is every continuous function di�erentiable?

Watch Video Solution

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

di�erentiable at a point.

Watch Video Solution

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

 .

Watch Video Solution

f(x) x = c

( lim )x→ cf(x)

103. If  write whether  exists or not.

Watch Video Solution

f(x) = |x − 2| f '  (2)

https://dl.doubtnut.com/l/_fOTU9etNhPvC
https://dl.doubtnut.com/l/_SLCimaVb6i2Q
https://dl.doubtnut.com/l/_KUiX3bFrp2OM
https://dl.doubtnut.com/l/_GBMi0QhyM4re
https://dl.doubtnut.com/l/_pLg40u5AKCWu


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

Watch Video Solution

f (x) = ∣∣(log)ex∣∣

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

Watch Video Solution

f(x) = |log|x ∣ ∣

106. Write the derivative of  at  .

Watch Video Solution

f (x) = |x|3
x = 0

107. 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/_pLg40u5AKCWu
https://dl.doubtnut.com/l/_eU8v6qRwj72c
https://dl.doubtnut.com/l/_aCC47OKvsxWP
https://dl.doubtnut.com/l/_FyBxJ6iu8CZH


108. If  exists �nitely, write the value of 

 .

Watch Video Solution

( lim )x→ c

f(x) − f(c)

x − c

( lim )x→ cf(x)

109. Write the value of the derivative of  at 

 .

Watch Video Solution

f(x) = |x − 1| + |x − 3|

x = 2

110. If  , write the value of  .

Watch Video Solution

f(x) = √x2 + 9 ( lim )x→ 4

f(x) − f(4)

x − 4

111. Let  and  , then  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/_vi3ZoyRgnjGn
https://dl.doubtnut.com/l/_DrchbTtNRFY3
https://dl.doubtnut.com/l/_jjX2QmxanODi
https://dl.doubtnut.com/l/_GhWDfSq8bbF1


(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

112. 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

113. 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,  ∞]

114. If  , then

 is continuous at  (b) not continuous at  (c)

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

f(x) = { ,    x ≠ − 22,                     x = − 2
|x + 2|

tan− 1(x + 2)

f(x) x = − 2 x = − 2

x = − 2 x = − 2

https://dl.doubtnut.com/l/_GhWDfSq8bbF1
https://dl.doubtnut.com/l/_QaPtAeDBhcYT
https://dl.doubtnut.com/l/_Heja0XgQ1tB7
https://dl.doubtnut.com/l/_xsVuDqr8UiEe


Watch Video Solution

115. Let  . Then, for all   is continuous (b)  is di�erentiable

for some  (c)  is continuous (d)  is continuous

Watch Video Solution

f(x) = |x| x f f

x f ' f 

116. 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

117. The function  is (a) everywhere continuous and

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

 ,  (c) neither continuous nor di�erentiable at 

 ,  (d) none of these

W t h Vid S l ti

f(x) = |cos x|

(2n + 1)π/2 n ∈ Z

(2n + 1)π/2 n ∈ Z

https://dl.doubtnut.com/l/_xsVuDqr8UiEe
https://dl.doubtnut.com/l/_ZdCJgSg7VBIQ
https://dl.doubtnut.com/l/_ZuyEqkALNlOu
https://dl.doubtnut.com/l/_gw2MeQ07R5iB


Watch Video Solution

118. 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) ∪ φ(0,  1)

119. 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

120. If  then at 

 has no limit (b) is discontinuous is continuous but not

di�erentiable (d) is di�erentiable

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

1 + x2

x2

(1 + x2)
2

x2

(1 + x2)n

x = 0, f(x)

https://dl.doubtnut.com/l/_gw2MeQ07R5iB
https://dl.doubtnut.com/l/_7MMrRzXyAh09
https://dl.doubtnut.com/l/_YEqMvGicXOXS
https://dl.doubtnut.com/l/_0NuPSEMNkmgU


Watch Video Solution

121. 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

122. If  , then  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

123. Let  . If  is continuous and

di�erentiable at any point, then (A)  (B) 

 (C)  (D) none of these

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

https://dl.doubtnut.com/l/_0NuPSEMNkmgU
https://dl.doubtnut.com/l/_0LsC2dy1si4h
https://dl.doubtnut.com/l/_bryjDfIbHm6R
https://dl.doubtnut.com/l/_qAU8KP8pbZhu


Watch Video Solution

124. 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] []

125. 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

126. 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

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

f(x) x = n π,  n ∈ Z

f(x)

x = (2n + 1)
π

2
n ∈ Z

https://dl.doubtnut.com/l/_qAU8KP8pbZhu
https://dl.doubtnut.com/l/_b0ZCsrk9U7RL
https://dl.doubtnut.com/l/_SIGLMTSEcpEZ
https://dl.doubtnut.com/l/_twoIt6scbY2n


Watch Video Solution

127. Let  . 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

Watch Video Solution

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

x = nπ,   n ∈ Z

f(x)

x = (2n + 1)  ,   n ∈ Z
π

2

128. 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

129. The function  is di�erentiable at

 (b) continuous but not di�erentiable at 

f(x) = |cos x|

x = (2n + 1) π/2,   n ∈ Z

https://dl.doubtnut.com/l/_twoIt6scbY2n
https://dl.doubtnut.com/l/_E0yNChv4IYbO
https://dl.doubtnut.com/l/_yjclEcK8N2Tj
https://dl.doubtnut.com/l/_hS2ZpYK8JhxY


 (c) neither di�erentiable nor continuous at 

 (d) none of these

Watch Video Solution

x = (2n + 1) π/2,  n ∈ Z

x = nπ,   n ∈ Z

130. The function  , where  denotes the greatest

integer function, is continuous as well as di�erentiable for 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

f(x) = (sin(π[x − π])) []

x ∈ R

x x

x x

131. Let  , where  and  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,  b, c

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

https://dl.doubtnut.com/l/_hS2ZpYK8JhxY
https://dl.doubtnut.com/l/_lm2rVT9Qt6Yg
https://dl.doubtnut.com/l/_PhrYu6sNPgGa


132. If  , where  denotes the least integer

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

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

but not continuous at  (d) 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

133. 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

134. If  then at  is

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

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

x sinx

1

2
x = 0, f(x)

https://dl.doubtnut.com/l/_eW8DSJ8bnBt2
https://dl.doubtnut.com/l/_Do4MRaOh3WsK
https://dl.doubtnut.com/l/_TRtnATIlBmRq


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

di�erentiable

Watch Video Solution

135. 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,  ∞)

136. Let `f(x)={1,\ \ \ \ \ xlt=-1|x|,\ \ \ -1

Watch Video Solution

https://dl.doubtnut.com/l/_TRtnATIlBmRq
https://dl.doubtnut.com/l/_S57Ac4WjtqSJ
https://dl.doubtnut.com/l/_PPD1RZ6KTsDO

