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CONTINUITY AND DIFFERENTIABILITY

Exercise

1. Consider the function

 Rede�ne the functionf(x) = {
x ≠ 0

1 x = 0

sin2 ax

x2

https://doubtnut.app.link/lkek2J5wfhb
https://doubtnut.app.link/MVcbJvrhfnb
https://doubtnut.app.link/MVcbJvrhfnb
https://dl.doubtnut.com/l/_YDvI2p2TBVMO


in such a way that it becomes continuous at

x=0.

Watch Video Solution

2. Consider the function

 Rede�ne the function

in such a way that it becomes continuous at

x=0.

Watch Video Solution

f(x) = {
x ≠ 0

1 x = 0

sin2 ax

x2

https://dl.doubtnut.com/l/_YDvI2p2TBVMO
https://dl.doubtnut.com/l/_5N20ReKLk8li


3. Consider the function

 Check the

di�erentiability of f(x) at x=2.

Watch Video Solution

f(x) = {
1 + x x ≤ 2

5 − x x > 2

4. Consider the function

 Check the

di�erentiability of f(x) at x=2.

Watch Video Solution

f(x) = {
1 + x x ≤ 2

5 − x x > 2

https://dl.doubtnut.com/l/_ewKi1AIKaPFq
https://dl.doubtnut.com/l/_zijDkVxguAeg
https://dl.doubtnut.com/l/_SzMrFxdkht8X


5. If  Put  and

prove that .

Watch Video Solution

y = cos − 1[ ]
1 − x2

1 + x2
x = tan θ

y = 2 tan− 1 x

6. If  Find .

Watch Video Solution

y = cos − 1[ ]
1 − x2

1 + x2

dy

dx

7. Let siny=xsin(a+y) Express x as a function of y.

Watch Video Solution

https://dl.doubtnut.com/l/_SzMrFxdkht8X
https://dl.doubtnut.com/l/_Fx5pMaWMxJpp
https://dl.doubtnut.com/l/_lEnj5e0GUSAq


8. If  prove that 

Watch Video Solution

siny = x sin(a + y),

=
dy

dx

sin2(a + y)

sina

9. Consider  given by  

. Find 

Watch Video Solution

f : [3, ∞) → [1, ∞)

f(x) = x2 − 6x + 10 f − 1

https://dl.doubtnut.com/l/_lEnj5e0GUSAq
https://dl.doubtnut.com/l/_VP4E6OsVWySU
https://dl.doubtnut.com/l/_8dlJXA6tYYHZ


10. Find  if , where a is

a constant.

Watch Video Solution

dy

dx
x2 / 3 + y2 / 3 = a2 / 3

11. Find the derivative of  w.r.t.x.

Watch Video Solution

log(tan ex)

12. Find  if 

Watch Video Solution

dy

dx
2x + 3y = sinx

https://dl.doubtnut.com/l/_jEaoYtVbrgHw
https://dl.doubtnut.com/l/_p3A2st7f1Zad
https://dl.doubtnut.com/l/_oj3sdCXVlEyI


13. Consider the parametric functions

 and . Find .

Watch Video Solution

x = a cos3 θ y = b sin3 θ
dx

dθ

14. Consider the parametric functions

 and . Show that 

.

Watch Video Solution

x = a cos3 θ y = b sin3 θ

= − tan θ
dy

dx

b

a

https://dl.doubtnut.com/l/_oj3sdCXVlEyI
https://dl.doubtnut.com/l/_9NWvPMAetIkq
https://dl.doubtnut.com/l/_d1X9Hn5yxj9C
https://dl.doubtnut.com/l/_g7WCaYv88Ezs


15. Di�erentiate the following. .

Watch Video Solution

eax. cos(bx + c)

16. Di�erentiate the following. .

Watch Video Solution

sin[√sin √x]

17. If . Prove that 

Watch Video Solution

y = xxx

logy = xx(logx)

https://dl.doubtnut.com/l/_g7WCaYv88Ezs
https://dl.doubtnut.com/l/_4XFAsCIIAx72
https://dl.doubtnut.com/l/_BTwbHSX6oBLJ
https://dl.doubtnut.com/l/_qelRmxwLnsYL


18. If  Find .

Watch Video Solution

y = xxx dy

dx

19. Consider  . Hence

prove that .

Watch Video Solution

y = tan− 1 √
1 + sinx

1 − sinx

y = +
π

4
x

2

20. Consider  Find .

Watch Video Solution

y = tan− 1 √
1 + sinx

1 − sinx

dy

dx

https://dl.doubtnut.com/l/_qelRmxwLnsYL
https://dl.doubtnut.com/l/_svrfgX8UYiPi
https://dl.doubtnut.com/l/_fUfbyAqAURWL


21.  Evaluate 

Watch Video Solution

sin(xy) + = x2 − y.
x

y

dy

dx

22. Given . Take logarithm of both

sides.

Watch Video Solution

xy = yx

23. Given  Find  .

Watch Video Solution

xy = yx dy/dx

https://dl.doubtnut.com/l/_Lz4v6x5Q8o4E
https://dl.doubtnut.com/l/_U8howFeEmDO2
https://dl.doubtnut.com/l/_HHSWCXivtQyp


24. , . Find 

 and 

Watch Video Solution

x = eθ(θ + )
1

θ
y = e−θ(θ − )

1

θ

dx

dθ

dy

dθ

25. If ,  Find .

Watch Video Solution

x = a cos3 θ y = a sin3
θ

d2y

dx
2

https://dl.doubtnut.com/l/_HHSWCXivtQyp
https://dl.doubtnut.com/l/_z8S4DiEQwnrs
https://dl.doubtnut.com/l/_sIj0F1gtSOat


26. If . Di�erentiate through

out with respect to x.

Watch Video Solution

x3 + y3 = 3axy

27. If  Show that 

.

Watch Video Solution

x3 + y3 = 3axy

=
dy

dx

ay − x2

y2 − ax

https://dl.doubtnut.com/l/_G6rNEgnLQMPy
https://dl.doubtnut.com/l/_XTVcH03iMfrF


28. Consider . Put 

 and 

show that .

Watch Video Solution

y = tan− 1( )
√1 + x2 + 1

x

x = tan θ

= tan( − )
√1 + x2 + 1

x

π

2
θ

2

29. Consider . Find

.

Watch Video Solution

y = tan− 1( )
√1 + x2 − 1

x

dy

dx

https://dl.doubtnut.com/l/_L5QfTAkV1kv6
https://dl.doubtnut.com/l/_vIvJ8wwXv2ez
https://dl.doubtnut.com/l/_Gtr7ROr5GrHc


30. y=tan x+sec x. Find .

Watch Video Solution

dy

dx

31. y=tan x+sec x. Prove that

.

Watch Video Solution

=
d2y

dx
2

cos x

(1 + sinx)
2

32. If  Find 

.

y = sin− 1( )
√1 + x + √1 − x

2

dy

dx

https://dl.doubtnut.com/l/_Gtr7ROr5GrHc
https://dl.doubtnut.com/l/_tRBBVgcdWVHl
https://dl.doubtnut.com/l/_ru5WOfGb6IgX


Watch Video Solution

33. If  Find 

.

Watch Video Solution

y = sin− 1( )
√1 + x + √1 − x

2

dy

dx

34. , . Find 

(du)/dx (dv)/dx.

Watch Video Solution

u = (sinx)tan x
v = (cos x)secx

and

https://dl.doubtnut.com/l/_ru5WOfGb6IgX
https://dl.doubtnut.com/l/_yl8kvlJIBQMm
https://dl.doubtnut.com/l/_vayUsxl2pOXm
https://dl.doubtnut.com/l/_k0gt3eTBXkqH


35. ,  Find 

. if 

Watch Video Solution

u = (sinx)tan x
v = (cos x)secx

dy/dx y = (sinx)tan x + (cos x)secx

36. Given that 

Compute

Watch Video Solution

y = a sinnx + b cos nx.

dy

dx

https://dl.doubtnut.com/l/_k0gt3eTBXkqH
https://dl.doubtnut.com/l/_bF5hliH7fkSO


37. Given that 

Compute

Watch Video Solution

y = a sinnx + b cos nx.

d2y

dx
2

38. Given that  Show

that .

Watch Video Solution

y = a sinnx + b cos nx.

+ n2y = 0
d2y

dx2

https://dl.doubtnut.com/l/_NexqAESYCFTr
https://dl.doubtnut.com/l/_NfbL7HYeXOiv


39. Di�erentiate  with respect to

x.

Watch Video Solution

sin( − 1)
x2

3

40. Di�erentiate  with

respect to x.

Watch Video Solution

log{sin( − 1)}
x2

3

https://dl.doubtnut.com/l/_mxdBq95CHKGH
https://dl.doubtnut.com/l/_2rzFVfRBfynT


41. Di�erentiate  with

respect to x.

Watch Video Solution

√log{sin( − 1)}
x2

3

42. Consider  Di�erentiate x. 

 with respect to x.

Watch Video Solution

y =
x sin− 1 x

√1 − x2

sin− 1 x

https://dl.doubtnut.com/l/_d3fP3KU9fgJc
https://dl.doubtnut.com/l/_sMFa8KI1yjaw


43. Verify mean value theorem for the function 

 in  .

Watch Video Solution

f(x) = (x − 2)2 [1, 4]

44. Find a point on the curve  at

which the tangent is parallel to the chord

joining the points  and 

Watch Video Solution

y = (x − 2)2

(1, 1) (4, 4)

https://dl.doubtnut.com/l/_W2PBKbnoqkA5
https://dl.doubtnut.com/l/_EQ3yOBlQdwHx


45. If , Find .

Watch Video Solution

y = sin(m sin− 1 x)
dy

dx

46. If . Show that 

Watch Video Solution

y = sin(m sin− 1 x)

√1 − x2 = m cos(m sin− 1 x)
dy

dx

47. If , Hence prove that 

.

y = sin(m sin− 1 x)

(1 − x2) − x + m2y = 0
d2y

dx2

dy

dx

https://dl.doubtnut.com/l/_Vc87ZF7UVZ6k
https://dl.doubtnut.com/l/_anttLzgvwEoK
https://dl.doubtnut.com/l/_ECS6NWzX17EG


Watch Video Solution

48. Verify Lagrange 's mean value theorem, if

 in the interval [a,b],

where a=1 and b=3. Find all  at which

f'(c)=0.

Watch Video Solution

f(x) = x3 − 5x2 − 3x

c ∈ (1, 3)

49. Using mathematical induction prove that

 for all positive integers .

W t h Vid S l ti

(xn) = nxn− 1d

dx
n

https://dl.doubtnut.com/l/_ECS6NWzX17EG
https://dl.doubtnut.com/l/_RHbTbESGKxDY
https://dl.doubtnut.com/l/_6MSVUAGlBN9k


Watch Video Solution

50. Choose the correct answer from the

bracket. If x=sin t and y= cos t, then  is equal

to ....

A. tan t

B. cot t

C. -tan t

D. -cot t

Answer:

dy

dx

https://dl.doubtnut.com/l/_6MSVUAGlBN9k
https://dl.doubtnut.com/l/_NyEwwLIyYvaF


Watch Video Solution

51. Find the value of k such that the function

f(x) de�ned by 

is continuous function at .

Watch Video Solution

f(x) = {
kx − 1 if x ≤

sinx if x >

π

2
π

2

x =
π

2

52. If  prove that 

.

Watch Video Solution

yx = ey−x,

=
dy

dx

(1 + logy)
2

logy

https://dl.doubtnut.com/l/_NyEwwLIyYvaF
https://dl.doubtnut.com/l/_9flerJaEvS7S
https://dl.doubtnut.com/l/_OBsbKqQv1ES5


53. Find the value of a such that the function

f(x) de�ned by 

is continuous function at .

Watch Video Solution

f(x) = {
ax + 3 if x ≤ 2

a2x − 1 if x > 2

x = 2

54. If  and . Prove that 

.

Watch Video Solution

x = a cos3 θ y = a sin3 θ

1 + ( )
2

= sec2 θ
dy

dx

https://dl.doubtnut.com/l/_OBsbKqQv1ES5
https://dl.doubtnut.com/l/_men0O9aw2lvF
https://dl.doubtnut.com/l/_c6CwJKzNEi0N
https://dl.doubtnut.com/l/_bG4OAyTMVqep


55. Choose the correct answer from the

bracket. If ,y=2at, then the value of 

at t=1 is

A. 0

B. 1

C. 2

D. 

Answer:

Watch Video Solution

x = at2 dy

dx

∞

https://dl.doubtnut.com/l/_bG4OAyTMVqep
https://dl.doubtnut.com/l/_siALaR4kshDn


56. Is the function de�ned by

 a continuous

function? Justify.

Watch Video Solution

f(x) = {
x + 3 if x ≤ 1

x − 3 if x > 1

57. Find , if 

Watch Video Solution

dy

dx
y = tan− 1( )

cos x − sinx

cos x + sinx

https://dl.doubtnut.com/l/_siALaR4kshDn
https://dl.doubtnut.com/l/_VWSQhXQ5IQNd


58. If , then  at the

point where  is equal to  

a)1 b)2 c)-1 d)0

A. 0

B. 1

C. 2

D. -1

Answer:

Watch Video Solution

x2 + 2xy + 2y2 = 1
dy

dx

y = 1

https://dl.doubtnut.com/l/_sRJ3NHvR6yY3


59. Find the relationship between a and b so

that the function f de�ned by

 is continous at

x=2.

Watch Video Solution

f(x) = {
ax + 1 if x ≤ 2

bx − 3 if x > 2

60. If , then �nd  at (2,2).

Watch Video Solution

xyyx = 16
dy

dx

https://dl.doubtnut.com/l/_lOmfFdm4qbx3
https://dl.doubtnut.com/l/_RnqsZyYcEU4l


61. Verify Lagranges' Mean value theorem for

the function  in 

Watch Video Solution

f(x) = 2x2 − 10x + 29 [2, 9]

62. If  then 

is equal to a)  b)  c)  d)

Watch Video Solution

f(x) = log[ex( )
1 / 3

]
3 − x

3 + x
f' (1)

3

4

2

3

1

3

1

2

https://dl.doubtnut.com/l/_SIIC8MgpacUJ
https://dl.doubtnut.com/l/_W1s7cFFGC1Fd


63. Verify Rolle's theorem for the function

 on .

Watch Video Solution

f(x) = sin 3x [0, ]
π

3

64. Let  Find .

Watch Video Solution

y = (x + √1 + x2)
m dy

dx

65. Let  Show that 

.

y = (x + √1 + x2)
m

(1 + x2) + x − m2y = 0
d2y

dx
2

dy

dx

https://dl.doubtnut.com/l/_qyg8GJpJjCSo
https://dl.doubtnut.com/l/_HCbmWeuQUs3S
https://dl.doubtnut.com/l/_Qk5mJBy8RV25


Watch Video Solution

66. Find  if  

Watch Video Solution

dy

dx

sinx + cos y = xy

67. Find  if .

Watch Video Solution

dy

dx
y = (sinx)

logx

https://dl.doubtnut.com/l/_Qk5mJBy8RV25
https://dl.doubtnut.com/l/_o3NsxSkzMXQr
https://dl.doubtnut.com/l/_S7Oav5gApv3O


68. Di�erentiate the following. .

Watch Video Solution

sin[√sin √x]

69. Di�erentiate the following :

Watch Video Solution

y = tan− 1[ ]
√1 + x2 + 1

x

70. Let siny=xsin(a+y) Express x as a function of

y.

https://dl.doubtnut.com/l/_7jKKhDzuRASc
https://dl.doubtnut.com/l/_pwGWOkUuXewL
https://dl.doubtnut.com/l/_ThlyyUSJUVUP


Watch Video Solution

71. If  prove that 

Watch Video Solution

siny = x sin(a + y),

=
dy

dx

sin2(a + y)

sina

72. Is  di�erentiable at ?

Watch Video Solution

f(x) = |x| x = 0

https://dl.doubtnut.com/l/_ThlyyUSJUVUP
https://dl.doubtnut.com/l/_sC4crPeLtref
https://dl.doubtnut.com/l/_BHn38EFXmuzO


73. Di�erentiate the following function w.r.t.x.

Watch Video Solution

(logx)x + xlogx

74. If  prove that 

.

Watch Video Solution

yx = ey−x,

=
dy

dx

(1 + logy)
2

logy

https://dl.doubtnut.com/l/_UEEN528gyhNi
https://dl.doubtnut.com/l/_vNKqHbqNm4Vg


75. If , <

, �nd .

Watch Video Solution

y = (sinx − cos x) ( sin x− cos x ) π

4

x <
3π

4

dy

dx

76. Consider the function

 Find Rf'(0) and

Lf'(0).

Watch Video Solution

f(x) = {
x2 sin( ) x ≠ 0

0 x = 0

1
x

https://dl.doubtnut.com/l/_mwyOymDPAzAm
https://dl.doubtnut.com/l/_ZsnldrF9Tdeg


77. Consider the function

 Find Rf'(0) and

Lf'(0).

Watch Video Solution

f(x) = {
x2 sin( ) x ≠ 0

0 x = 0

1
x

78. Let   

�nd 

Watch Video Solution

y = 3 cos(logx) + 4 sin(logx)

dy

dx

https://dl.doubtnut.com/l/_nQ3lobGipaRT
https://dl.doubtnut.com/l/_jf5ABCQ7gl54


79. Given that .

What is ?

Watch Video Solution

y = 3 cos(logx) + 4 sin(logx)

x.
dy

dx

80. Given that . Find .

Watch Video Solution

logy = tan− 1 x y1

81. Given that . Show that 

.

logy = tan− 1 x

(1 + x2)y1 = y

https://dl.doubtnut.com/l/_qPungxsYVqBr
https://dl.doubtnut.com/l/_W9R7jI7gLsXo
https://dl.doubtnut.com/l/_UupYsEHzD5Bx


Watch Video Solution

82. Given that . Show that 

Watch Video Solution

logy = tan− 1 x

(1 + x2)y2 + (2x − 1)y1 = 0

83. : Find .

Watch Video Solution

y = eax sin bx y1

https://dl.doubtnut.com/l/_UupYsEHzD5Bx
https://dl.doubtnut.com/l/_epU6zlCV2ZaE
https://dl.doubtnut.com/l/_PIYXfQp3gxgw


84. : Prove that 

.

Watch Video Solution

y = eax sin bx

y2 − 2ay1 + (a2 + b2)y = 0

85. If y=sin(logx) prove that

.

Watch Video Solution

x2 + x + y = 0
d2y

dx
2

dy

dx

86. If . Express y in terms of x.xy = ex−y

https://dl.doubtnut.com/l/_3nYODGWVznCV
https://dl.doubtnut.com/l/_alZEzAbGsHWS
https://dl.doubtnut.com/l/_qhbU7yuqlNkQ


Watch Video Solution

87. If . Find .

Watch Video Solution

xy = ex−y dy

dx

88. Find ,if .

Watch Video Solution

dy

dx
yx + xy + xx = ab

89. Di�erentiate  w.r.t.x.sin− 1( )
2x+ 1

1 + 4x

https://dl.doubtnut.com/l/_qhbU7yuqlNkQ
https://dl.doubtnut.com/l/_hl2loQ0OaFeZ
https://dl.doubtnut.com/l/_v85hH94LwzZN
https://dl.doubtnut.com/l/_ltMJoXlLcQvf


Watch Video Solution

90. Let .Find du/dx and

dv/dx

Watch Video Solution

u = sin2 x&v = ecos x

91. Di�erentiate  w.r.t 

Watch Video Solution

sin2 x ecos x

https://dl.doubtnut.com/l/_ltMJoXlLcQvf
https://dl.doubtnut.com/l/_1dqX7AeTDJXm
https://dl.doubtnut.com/l/_1LtJ5McQpROc


92. If , Express y as a

function of x.

Watch Video Solution

x√1 + y + y√1 + x = 0

93. if  prove that 

Watch Video Solution

x√1 + y + y√1 + x = 0

( ) = −
dy

dx

1

(1 + x)2

https://dl.doubtnut.com/l/_limSTo1UNITk
https://dl.doubtnut.com/l/_6eOPYS8EnM6T


94. ,

�nd .

Watch Video Solution

x = a(cos t + log tan( ))
t

2
y = a sin t

&
dx

dt

dy

dt

95. Which among the following is not true

A. A polynomial function is always

continuous.

B. A continuous function is always

di�erentiable

https://dl.doubtnut.com/l/_XyKNcB13bOS0
https://dl.doubtnut.com/l/_XwbQrR0QNbLu


C. A di�erentiable function is always

continuous

D. log x is continuous for all x greater than

zero.

Answer:

Watch Video Solution

96. Find , if 

Watch Video Solution

dy

dx
x2 + y2 + xy = 100

https://dl.doubtnut.com/l/_XwbQrR0QNbLu
https://dl.doubtnut.com/l/_5BSFHb4yKrul


97. Find derivative of 

Watch Video Solution

y = √tanx

98. Find  if .

Watch Video Solution

dy

dx
y = xx + xsin x

99. if , �nd 

Watch Video Solution

y = x cos x
d2y

dx
2

https://dl.doubtnut.com/l/_R1Y6Ne4WFYDY
https://dl.doubtnut.com/l/_HmgdIk5ijGnI
https://dl.doubtnut.com/l/_kgENWIXyCSa0


100. Find  of the following  

Watch Video Solution

dy

dx

sin2 x + cos2 y = 1

101. Find  for the following. 

Watch Video Solution

dy

dx
y = x2

102. Find  for the following.

.

dy

dx

x = a(t − sin t), y = a(1 + cos t)

https://dl.doubtnut.com/l/_XHHmFzRnpuL9
https://dl.doubtnut.com/l/_FpEFJ8jmhdSj
https://dl.doubtnut.com/l/_W5ZD3wmhkImX


Watch Video Solution

103.  =... a)  b)  c)  d)

A. 

B. 

C. 

D. 

Answer:

Watch Video Solution

d(ax)

dx
ax log(ax) ax loga

xax− 1

ax

log(ax)

ax loga

xax− 1

https://dl.doubtnut.com/l/_W5ZD3wmhkImX
https://dl.doubtnut.com/l/_POTo01EyQzFN


104. Find  if  = 

Watch Video Solution

dy

dx
xy yx

105. Prove that the function de�ned by 

  

is a continuous function

Watch Video Solution

f(x) = cos x2

https://dl.doubtnut.com/l/_POTo01EyQzFN
https://dl.doubtnut.com/l/_PLXDRCR4fTpB
https://dl.doubtnut.com/l/_lod73Fem4tmu


106. if 

, show that 

Watch Video Solution

y = ea cos − 1 x, − 1 ≤ x ≤ 1

=
dy

dx

−aea cos − 1 x

√1 − x2

107. If  , then show that  

Watch Video Solution

y = ea cos − 1 x

(1 − x2)y2 − xy1 − a2y = 0

https://dl.doubtnut.com/l/_UsBjcIQfYcAI
https://dl.doubtnut.com/l/_SDtSXVYXSUqZ


108. Find dy/dx if 

Watch Video Solution

(sinx)cos y = (cos y)sin x

109. Find all points of discontinuity of  where

 is de�ned by 

Watch Video Solution

f

f f(x) = {
2x + 3 x ≤ 2

2x − 3 x > 2

110. If  then prove that ex−y = xy

=
dy

dx

logx

[log ex]2

https://dl.doubtnut.com/l/_nq27OfZh3JD7
https://dl.doubtnut.com/l/_uYXY5NvaZCa8
https://dl.doubtnut.com/l/_IV8U1nbkFLyz


Watch Video Solution

111. Find  if 

Watch Video Solution

dy

dx
x3 + 2x2y + 3xy2 + 4y3 = 5

112. Find  if , .

Watch Video Solution

dy

dx
x = 2 cos3 θ y = 2 sin3 θ

https://dl.doubtnut.com/l/_IV8U1nbkFLyz
https://dl.doubtnut.com/l/_lKkBTXD8ogFW
https://dl.doubtnut.com/l/_F7EshShgpqeS


113. Find  of  

`

Watch Video Solution

dy

dx

y = sin− 1 2x√1 − x2 −1

√2
< x <

1

√2

114. Find the value of k if the function

f(x) = kx+1 if x<5 

3x-5 if x>5 is continuous at x=5

Watch Video Solution

https://dl.doubtnut.com/l/_nWeP2hm3gbck
https://dl.doubtnut.com/l/_NbVVXcA3I2uU


115. Find , If  , 

Watch Video Solution

dy

dx
x = a(t − sin t)

y = a(1 + cos t)

116. Verify Rolle's theorem for the function 

 in the interval [-2,2]

Watch Video Solution

f(x) = x2 + 2

https://dl.doubtnut.com/l/_aDIpGpLsrR4a
https://dl.doubtnut.com/l/_44fwaBsJASmq


117. Consider  . Find

the value of k if f(x) is continuous at x=5` .

Watch Video Solution

f(x) = {
3x − 8 x ≤ 5

2k x > 5

118. Find  , if  , 

Watch Video Solution

dy

dx
y = (sinx)logx sinx > 0

119. If  , then show that  y = (sin− 1 x)
2

(1 − x2) − x = 2
d2y

dx
2

dy

dx

https://dl.doubtnut.com/l/_dDdZ09xlRuSU
https://dl.doubtnut.com/l/_QID9Uq4mjpJQ
https://dl.doubtnut.com/l/_PtCsqu0dRAe1


Watch Video Solution

120. Determine the value of k so that the

function 

 is

continuous.

Watch Video Solution

f(x) = {
k(x2 + x + 1) x < 0

cos x x ≥ 0

121. If  , show that  y = [x + √x2 + 9]
n

=
dy

dx

ny

√x2 + 9

https://dl.doubtnut.com/l/_PtCsqu0dRAe1
https://dl.doubtnut.com/l/_xyLVaGIRFbhK
https://dl.doubtnut.com/l/_Jm9YJPEaABhu


Watch Video Solution

122. Find  of  

 

Watch Video Solution

dy

dx

x = √asin − 1 t y = √acos − 1 t

123. Find the values of k so that function f is

continuous at the indicated points

Watch Video Solution

f(x) = {
kx2 if x ≤ 2atx = 2

3 if x > 2

https://dl.doubtnut.com/l/_Jm9YJPEaABhu
https://dl.doubtnut.com/l/_BjRSlP6SGo1n
https://dl.doubtnut.com/l/_t7cJy5wK5QcF


124. Find  if .

Watch Video Solution

dy

dx
y = xsin x, x > 0

125. If ,then show that 

Watch Video Solution

y = sin− 1 x

(1 − x2) − x = 0
d2y

dx2

dy

dx

https://dl.doubtnut.com/l/_t7cJy5wK5QcF
https://dl.doubtnut.com/l/_Lx9xsVyC6sVk
https://dl.doubtnut.com/l/_a98XzvWX6hfO


126. Check the continuity of the function given

by 

Watch Video Solution

f(x) = {
x sin x ≠ 0

1 x = 0

1
x

127. Verify mean value theorem for the function

 in the interval  .

Watch Video Solution

f(x) = x +
1

x
[1, 3]

https://dl.doubtnut.com/l/_fqgHqjrLuBR3
https://dl.doubtnut.com/l/_3hL9LqbGJwOl


128. Find the derivative of  with

respect to x.

Watch Video Solution

y = xa + ax

129. Find  if  

 , 

Watch Video Solution

dy

dx

x = a cos3 t y = a sin3 t

https://dl.doubtnut.com/l/_BkGZtp3uSFIF
https://dl.doubtnut.com/l/_mymtq5ogtUjh


130. If  , show that 

Watch Video Solution

ey(x + 1) = 1

= ( )
2

d2y

dx
2

dy

dx

131. The function

 is continuous

Find a and b?

Watch Video Solution

f(x) =
⎧⎪
⎨
⎪⎩

5 x ≤ 2

ax + b 2 ≤ x ≤ 10

21 x ≥ 10

https://dl.doubtnut.com/l/_z8ENbjPiYG6E
https://dl.doubtnut.com/l/_fx7bNDgLRYaH
https://dl.doubtnut.com/l/_1g0iIVDgYZCA


132. Find  if 

Watch Video Solution

dy

dx
y = sin(xsin x)

133. If  , show that  

Watch Video Solution

y = aemx + benx

− (m + n) + mny = 0
d2y

dx
2

dy

dx

134. Show that the function  de�ned by

 is a continuous function .

Watch Video Solution

f(x)

f(x) = sin(cos x)

https://dl.doubtnut.com/l/_1g0iIVDgYZCA
https://dl.doubtnut.com/l/_LryiuPpHbQ0e
https://dl.doubtnut.com/l/_JYO7Qp6Mivx1


135. If  , Show that 

Watch Video Solution

=
dy

dx

1
dx

dy

=
d2y

dx
2

− d2x

dy
2

( )
3

dx

dy

136. Let  . Find 

Watch Video Solution

y = xsin x + (sinx)
x dy

dx

https://dl.doubtnut.com/l/_JYO7Qp6Mivx1
https://dl.doubtnut.com/l/_J59pDqPSewZS
https://dl.doubtnut.com/l/_MLpqIcrR2F6g


137. Given,  show

Watch Video Solution

y = √tan− 1 x

2(1 + x2)y = 1
dy

dx

138. Given,  show

Watch Video Solution

y = √tan− 1 x

(1 + x2)y + (1 + x2)( )
2

+ 2xy = 0
d2y

dx
2

dy

dx

dy

dx

https://dl.doubtnut.com/l/_ClO9cN0cLB3n
https://dl.doubtnut.com/l/_6o7sxPBqtfmf


139. Consider the function  ,   

Show that the function is continious at x=0.

Watch Video Solution

f(x) = |x| x ∈ R

140. Establish that  is

continious at origin.

Watch Video Solution

g(x) = 1 − x + |x|

https://dl.doubtnut.com/l/_tDBZGMp9boZM
https://dl.doubtnut.com/l/_n6ZE5bK9INPl


141. Check whether  is

continious at origin.

Watch Video Solution

h(x) = |1 − x + |x||

142. Find  if .

Watch Video Solution

dy

dx
y = sin(x3 + 7)

143. Find  if ,

.

dy

dx
x = a(t − sin t)

y = a(1 − cos t)

https://dl.doubtnut.com/l/_Vwdk6a6XHwvn
https://dl.doubtnut.com/l/_g81aNU7soRVV
https://dl.doubtnut.com/l/_5GCg8ysCXJvR


Watch Video Solution

144. If , Prove

that .

Watch Video Solution

y = a cos(logx) + b sin(logx)

x2y2 + xy1 + y = 0

145. Find  of .

Watch Video Solution

dy

dx
ex

3

https://dl.doubtnut.com/l/_5GCg8ysCXJvR
https://dl.doubtnut.com/l/_0fmMetyKzEbt
https://dl.doubtnut.com/l/_buqk4JoYJdEf


146. If  , show that  

Watch Video Solution

y = aemx + benx

− (m + n) + mny = 0
d2y

dx
2

dy

dx

147. If , prove that 

Watch Video Solution

y = 5 cos x − 3 sinx

+ y = 0
d2y

dx2

https://dl.doubtnut.com/l/_pcX1R6aVEF9J
https://dl.doubtnut.com/l/_hyFKxmwHO6Zw


148. Verify mean value theorem for each of the

function  in [1,4].

Watch Video Solution

f(x) =
1

4x − 1

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

