
MATHS

BOOKS - ARIHANT MATHS (HINGLISH)

CONTINUITY AND DIFFERENTIABILITY

EXAMPLE

1. Determine the value of the constant , so that the function f(x) ={ , if

 ,3 if  is continuous at 

Watch Video Solution

k
kx

|x|

x < 0 x ≥ 0 x = 0

2. Prove that every rational function is continuous.

Watch Video Solution

https://doubtnut.app.link/lkek2J5wfhb
https://doubtnut.app.link/MVcbJvrhfnb
https://doubtnut.app.link/MVcbJvrhfnb
https://dl.doubtnut.com/l/_neXM3TkOZlvy
https://dl.doubtnut.com/l/_mxOX6VrIGYg7
https://dl.doubtnut.com/l/_PqztbolmhwoL


3. Discuss the continuity of the function f given by .

Watch Video Solution

f(x) = |x|atx = 0

4. Prove that the greatest integer function  is continuous at all points

except at integer points.

Watch Video Solution

[x]

5. Find all points of discontinuity of the function 'f' de�ned by : 

Watch Video Solution

f(x) =
⎧⎪
⎨
⎪⎩

x + 2,x ≤ 1

x − 2,1 < x < 2

0,x ≥ 2.

6. Find the values of k so that the function f is continuous at the

indicated point in atf(x) = {kx + 1, if x ≤ 53x − 5, if x > 5

x = 5

https://dl.doubtnut.com/l/_PqztbolmhwoL
https://dl.doubtnut.com/l/_9yvGUGCuvW5B
https://dl.doubtnut.com/l/_gzM49ZCVnyVl
https://dl.doubtnut.com/l/_hv9TUVkzTTOF


Watch Video Solution

7. Find the value of a for which the function  de�ned by

Watch Video Solution

f

f9x) = {a (x + 1), x ≤ 0 , x > 0i sc o n t i n u o u satx
sinπ

2

tanx − sinx

x3

8. Find the values of a and b such that the function de�ned by `f(x)={5,

ifxlt=2a x+b , if2

Watch Video Solution

9. Find the relationship between a and b so that the function f de�ned by

 if  ,  is continuous at x

=3.

Watch Video Solution

f(x) = ax + 1, x ≤ 3 f(x) = bx + 3 if x > 3

https://dl.doubtnut.com/l/_hv9TUVkzTTOF
https://dl.doubtnut.com/l/_wftm0Rbu5ZrT
https://dl.doubtnut.com/l/_leoIihASiOaL
https://dl.doubtnut.com/l/_mONL3T4XWY4e
https://dl.doubtnut.com/l/_vcpeaCDXO2p9


10. Show that the function f(x) de�ned by : 

  

is continuous at x = 0.

Watch Video Solution

f(x) =

⎧⎪ ⎪ ⎪
⎨
⎪ ⎪ ⎪⎩

+ cos x, x > 0

2, x = 0

, x < 0

sin x

x

4 (1 − √1 −x )

x

11. Given that  is

continous at . Find k

Watch Video Solution

f(x) =
⎧
⎨
⎩

if − 1 ≤ x < 0

if 0 ≤ x ≤ 1

√1 +kx− √1 −kx

x

2x+ 1

x− 1

x = 0

12. If   

is continuous at x = 0, then �nd the values of 'a' and 'b'.

Watch Video Solution

f(x) =

⎧⎪ ⎪ ⎪
⎨
⎪ ⎪ ⎪⎩

, x < 0

2                        ,x = 0

         ,x > 0

sin ( a+ 1 ) x+ 2 sin x

x

√1 + bx− 1
x

https://dl.doubtnut.com/l/_vcpeaCDXO2p9
https://dl.doubtnut.com/l/_4ctbFjV7D2lA
https://dl.doubtnut.com/l/_C2Rc3iXCKn50
https://dl.doubtnut.com/l/_2YlwphhimJsN


13. Show that the function f de�ned by 

, where x is any real number, is a continuous function.

Watch Video Solution

f(x)  =  |1 − x  +  |x ∣ ∣

14. Is f(x) = |x - 1| + |x - 2| di�erentiable at x = 2 ?

Watch Video Solution

15. Find 'a' and 'b', if the function given by: 

  

is di�erentiable at x = 1.

Watch Video Solution

f(x) = {
ax2 + b, if x < 1

2x + 1, if x ≥ 1

16. If f is derivable at x =a,then 

Watch Video Solution

lim
x→ a

( )
xf(a) − af(x)

x − a

https://dl.doubtnut.com/l/_2YlwphhimJsN
https://dl.doubtnut.com/l/_YMaSSWuZNxZ6
https://dl.doubtnut.com/l/_Fh5fLfeIVNWU
https://dl.doubtnut.com/l/_d8pnfcC2nH2K


17. If , then

Watch Video Solution

f(x) = {
x2 sin( ) x ≠ 0

0 x = 0

1
x

18. If , �nd .

Watch Video Solution

f(x) = x + 1 (fof)(x)
d

dx

19. Find  when .

Watch Video Solution

dy

dx
sin2 x + cos2 y = 1

20. Use Chain rule of �nd .

Watch Video Solution

, if y = ( )
2

dy

dx

2x − 1

2x + 1

https://dl.doubtnut.com/l/_d8pnfcC2nH2K
https://dl.doubtnut.com/l/_6imFRHBerM4l
https://dl.doubtnut.com/l/_bDrEjmHyKiUC
https://dl.doubtnut.com/l/_7DIOQDJR3htq
https://dl.doubtnut.com/l/_dVaHoZyavAO7
https://dl.doubtnut.com/l/_UyDjz7kpIZg6


21. Di�erentiate  with respect to x.

Watch Video Solution

s ∈ (cos(x2))

22. If 

Watch Video Solution

y = √ , provethat(1 − x2) + y = 0
1 − x

1 + x

dy

dx

23.  +a

Watch Video Solution

Ify = {x + √x2 + a2}
n

, provethat =
dy

dx

ny

√x2 + a2

24. Find .

Watch Video Solution

, if y + siny = cos x
dy

dx

25. If  , �nd (x2 + y2)
2

= xy
dy

dx

https://dl.doubtnut.com/l/_UyDjz7kpIZg6
https://dl.doubtnut.com/l/_CCNILPZFHe6b
https://dl.doubtnut.com/l/_BAoSC81rIWe1
https://dl.doubtnut.com/l/_8Wtrna4hTETd
https://dl.doubtnut.com/l/_mvaZVTWCcrRG


Watch Video Solution

26. If , then prove that  

Watch Video Solution

x sin(a + y) + sina. cos(a + y) = 0

=
dy

dx

sin2(a + y)

sina

27. If  then prove that 

Watch Video Solution

x2 + y2 = t and x4 + y4 = t2 + ,
1

t2

= .
dy

dx

1

x3y

28. Di�erentiate w.r.t. x, using chain rule.

Watch Video Solution

sin− 1(√cos x)

29. If .y = √cot − 1 √x, find 
dy

dx

https://dl.doubtnut.com/l/_mvaZVTWCcrRG
https://dl.doubtnut.com/l/_64CRqYajmT0f
https://dl.doubtnut.com/l/_ngAIwsfu2Qcu
https://dl.doubtnut.com/l/_uasIZYFDtN9h
https://dl.doubtnut.com/l/_4uS6xOjqrluC


Watch Video Solution

30. If , show that:  

.

Watch Video Solution

y = sin(2 sin− 1 x)

= 2√
dy

dx

1 − y2

1 − x2

31. If = ?

Watch Video Solution

y = sec− 1( )  then 
1

2x2 − 1

dy

dx

32. If  �nd 

Watch Video Solution

y = sin− 1[x(1 − x) − √x√1 − x2], ,
dy

dx

33. Di�erentiate  with respect to x.

Watch Video Solution

tan− 1( )
1 + cos x

sinx

https://dl.doubtnut.com/l/_4uS6xOjqrluC
https://dl.doubtnut.com/l/_2l5RzxaPPrUU
https://dl.doubtnut.com/l/_lAWU2k1AiaRW
https://dl.doubtnut.com/l/_4jWYgX3Bu1DE
https://dl.doubtnut.com/l/_fg7rAAY5j6pL


Watch Video Solution

34. If , then �nd .

Watch Video Solution

y = sin− 1(6x√1 − 9x2), − < x <
1

3√2

1

3√2

dy

dx

35. Find  if 

Watch Video Solution

dy

dx
y = sin− 1[ ]

6x − 4√1 − 4x2

5

36. �स� कर� िक (Prove that) :

Watch Video Solution

[ √a2 − x2 + sin− 1 ] = √a2 − x2d

dx

x

2

a2

2

x

a

37. If  .

Watch Video Solution

log(x2 + y2) = 2 tan− 1( ), showthat =
y

x

dy

dx

x + y

x − y

https://dl.doubtnut.com/l/_fg7rAAY5j6pL
https://dl.doubtnut.com/l/_T6wxhi6IT0YN
https://dl.doubtnut.com/l/_YaSyzPRoGASx
https://dl.doubtnut.com/l/_kpoX3nfpQY8s
https://dl.doubtnut.com/l/_xNilRikwXaoy


38. If , then prove that 

Watch Video Solution

√1 − x2 + √1 − y2 = a(x − y)

= √
dy

dx

1 − y2

1 − x2

39. Is it true that  for all real

Watch Video Solution

x = elogx

40. Di�erentiate the following w.r.t. x: .

Watch Video Solution

3x+ 2

41. If , prove that .

Watch Video Solution

xy = ex−y =
dy

dx

y(x − 1)

x(y + 1)

https://dl.doubtnut.com/l/_xNilRikwXaoy
https://dl.doubtnut.com/l/_gXp8ATzVJPli
https://dl.doubtnut.com/l/_3OfOtXDmEmJN
https://dl.doubtnut.com/l/_KB1INNCqbwMy
https://dl.doubtnut.com/l/_vOYMsOruVEa0


42. Di�erentiate  w.r.t. x.

Watch Video Solution

sin− 1( )
2x+ 1

1 + 4x

43. Di�erentiate the following with respect to  

Watch Video Solution

x : sin− 1( )
2x+ 1. 3x

1 + (36)x

44. If , show that :  

.

Watch Video Solution

y = log tan( + )
π

4
x

2

− secx = 0
dy

dx

45. If .

Watch Video Solution

y = log10 x + logx 10 + logx x + log10 10, find 
dy

dx

https://dl.doubtnut.com/l/_NieJfF6pYXmo
https://dl.doubtnut.com/l/_rHGiBzdaKah6
https://dl.doubtnut.com/l/_GQs2UELkaazS
https://dl.doubtnut.com/l/_5sKUrHGc73to
https://dl.doubtnut.com/l/_u5CubVpIaC0G


46. If , prove that :  

.

Watch Video Solution

ex + ey = ex+y

= −
dy

dx

ex(ey − 1)

ey(ex − 1)

47. Find the derivative of log(sin(logx))

Watch Video Solution

48. Find  , when  and 

Watch Video Solution

dy

dx
x =

1 − t2

1 + t2
y =

2t

1 + t2

49. Find  when :  

.

Watch Video Solution

dy

dx

x = a(1 + cos θ), y = a(θ + sin θ)

https://dl.doubtnut.com/l/_u5CubVpIaC0G
https://dl.doubtnut.com/l/_TLABOnQGZCUy
https://dl.doubtnut.com/l/_2fJnN75MWGtZ
https://dl.doubtnut.com/l/_IgnHDv7HTXD8
https://dl.doubtnut.com/l/_3PKl2MB8ex87


50. Find , if .

Watch Video Solution

dy

dx
x + y = a

2
3

2
3

2
3

51. Find  

Watch Video Solution

, when
dy

dx
x = eθ(θ + )andy = e−θ(θ − )

1

θ

1

θ

52. If  and  �nd  when 

Watch Video Solution

x = a(2θ − sin 2θ) y = a(1 − cos 2θ)
dy

dx
θ =

π

3

53. Find the value of , if :  

.

Watch Video Solution

 at θ =
dy

dx

π

4

x = aeθ(sin θ − cos θ) and y = aeθ(sin θ + cos θ)

https://dl.doubtnut.com/l/_3PKl2MB8ex87
https://dl.doubtnut.com/l/_sKYapYtZHQq0
https://dl.doubtnut.com/l/_JbReuWMHkXU8
https://dl.doubtnut.com/l/_YLT9d8H0BiU3


54. If  and  �nd the

values of  at  and 

Watch Video Solution

x = a sin 2t(1 + cos 2t) y = b cos 2t(1 − cos 2t),

dy

dx
t =

π

4
t = .

π

3

55. Di�erentiate w.r.t. .

Watch Video Solution

sin2(x2) x2

56. Di�erentiate  w.r.t. .

Watch Video Solution

sin− 1( )
x

√1 + x2
tan− 1 x

57. Di�erentiate  w.r.t. .

Watch Video Solution

sin− 1(2x√1 − x2) cos − 1( )
1 − x2

1 + x2

https://dl.doubtnut.com/l/_UxG52xyxLtW8
https://dl.doubtnut.com/l/_fIqDtWsb4g2i
https://dl.doubtnut.com/l/_c6Cj1ZHC8zUv
https://dl.doubtnut.com/l/_HOfq2HInFaDf
https://dl.doubtnut.com/l/_Ef3dMzFnKqWB


58. If  Di�erentiate 

Watch Video Solution

x ∈ ( 1).
1

√2

tan− 1( )w. r. t. cos − 1(2x√1 − x2).
√1 − x2

x

59. If 

Watch Video Solution

y = xx, find .
dy

dx

60. Di�erentiate  w.r.t. x.

Watch Video Solution

xxx

61. Find f'(x), if  for all .

Watch Video Solution

f(x) = (sinx)
sin x

0 < x < π

https://dl.doubtnut.com/l/_Ef3dMzFnKqWB
https://dl.doubtnut.com/l/_yuqVTkXffGCw
https://dl.doubtnut.com/l/_iAj5nfivWcI7
https://dl.doubtnut.com/l/_VrnERHpfgcth


62. Di�erentiate  w.r.t. x.

Watch Video Solution

xtan x + (sinx)cos x

63. If  , prove that 

Watch Video Solution

xyyx = 1 = −
dy

dx

y(y + x logy)

x(y logx + x)

64. If  then prove that 

Watch Video Solution

xy = ex−y =
dy

dx

logx

(1 + logx)2

65. If  show that 

Watch Video Solution

xy = ex−y, =
dy

dx

logx

{log(xe)}2

https://dl.doubtnut.com/l/_97zI4CcU4v1I
https://dl.doubtnut.com/l/_c03HkNPbrgRE
https://dl.doubtnut.com/l/_HV0wzipibUln
https://dl.doubtnut.com/l/_50GCYaZTNGoZ


66. If  , then �nd .

Watch Video Solution

xy + yx = ab
dy

dx

67. Find , if .

Watch Video Solution

dy

dx
yx + xy + xx = ab

68. If  �nd f'(0)

Watch Video Solution

f(x) = ( )
2 + 3x

,
3 + x

1 + x

69. If , then prove that :  

.

Watch Video Solution

y = √2x + √2x + √2x + ......to ∞

(2y − 1) = 2x log 2
dy

dx

https://dl.doubtnut.com/l/_uPPG15XxeEds
https://dl.doubtnut.com/l/_eG4IFuwbRPjW
https://dl.doubtnut.com/l/_0IhJwr2lVNaP
https://dl.doubtnut.com/l/_WEC6glPwf3uO
https://dl.doubtnut.com/l/_6SenAXQJAvaQ


70. 

Watch Video Solution

√logx

71. If  , show that  .

Watch Video Solution

y = ex + ex + e
( (x+

.
−→   ∞ ) )

=
dy

dx

y

1 − y

72. If  then prove that `dy/dx=(y^2)/(x(2-y log x )).

Watch Video Solution

y = √x
√x

√x ... ∞

73. Find the second derivative of .

Watch Video Solution

sin− 1 x

74. If  , show that  .

W t h Vid S l ti

y = 500 e7x + 600 e− 7x = 49 y
d2y

dx2

https://dl.doubtnut.com/l/_6SenAXQJAvaQ
https://dl.doubtnut.com/l/_HrUVDbM7BLIg
https://dl.doubtnut.com/l/_kqGfmX7o7imh
https://dl.doubtnut.com/l/_joFx78zoFLjs
https://dl.doubtnut.com/l/_cgVjE67Flt7x


Watch Video Solution

75. If  and , �nd .

Watch Video Solution

x = a(cos t + t sin t) y = a(sin t − t cos t)
d2y

dx2

76. If  , prove that  .

Watch Video Solution

y = sin(sinx) + tanx + y cos2 x = 0
d2y

dx2

.
dy

dx

77. If  , show that  .

Watch Video Solution

x = tan( logy)
1

a
(1 + x2) + (2x − a) = 0

d2y

dx2

dy

dx

78. If , show : 

.

Watch Video Solution

x = a cos θ + b sin θ, y = a sin θ − b cos θ

y2 − x + y = 0
d2y

dx
2

dy

dx

https://dl.doubtnut.com/l/_cgVjE67Flt7x
https://dl.doubtnut.com/l/_bZAVzJCNXgEn
https://dl.doubtnut.com/l/_QKIFMxTQgcrY
https://dl.doubtnut.com/l/_jlhoAcdMnzuj
https://dl.doubtnut.com/l/_I7KmL1kRuZvM


79. If  and  prove that 

Watch Video Solution

x = sin t y = sinpt,

(1 − x2) − x + p2y = 0.
d2y

dx2

dy

dx

80. If , prove that :  

.

Watch Video Solution

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

x2 + x + y = 0
d2y

dx2

dy

dx

81. If , then prove that .  

Hence, show that .

Watch Video Solution

x cos(a + y) = cos y =
dy

dx

cos2(a + y)

sina

sina + sin 2(a + y) = 0
d2y

dx2

dy

dx

https://dl.doubtnut.com/l/_I7KmL1kRuZvM
https://dl.doubtnut.com/l/_97J1ERDXjpuz
https://dl.doubtnut.com/l/_174UtfQ1sG5D
https://dl.doubtnut.com/l/_aVkSmyILKlr5


82. If , show that :  

.

Watch Video Solution

y = [log(x + √1 + x2)]
2

(1 + x2) + x − 2 = 0
d2y

dx2

dy

dx

83. If .

Watch Video Solution

y = log(1 + 2t2 + t4), x = tan− 1 t,  find 
d2y

dx
2

84. If  prove that 

Watch Video Solution

y = xx, − ( )
2

− = 0
d2y

dx
2

1

y

dy

dx

y

x

85. If  , then show that 

 .

Watch Video Solution

y = c o s e c− 1x,   x > 1

x(x2 − 1) + (2x2 − 1) = 0
d2y

dx2

dy

dx

https://dl.doubtnut.com/l/_RljzyJvKf6nM
https://dl.doubtnut.com/l/_VE2VEwKe4isc
https://dl.doubtnut.com/l/_ulX5XsfCSBZX
https://dl.doubtnut.com/l/_Hm1ZmaD2SonR


86. If , the show that :

.

Watch Video Solution

y = e2 tan − 1 x

(1 + x2)
2

+ 2x(1 + x2) = 4y
d2y

dx
2

dy

dx

87. At what points on the curve , is the

tangent parallel to the x-axis?

Watch Video Solution

y = (cos x − 1)  in [0, 2π]

88. It is given that for the function  given by  , 

 . Rolles theorem holds with  . Find the values of 

and  .

Watch Video Solution

f f(x) = x3 + bx2 + ax

x ∈ [1,  3] c = 2 +
1

√3
a

b

https://dl.doubtnut.com/l/_uerDIaTbmseo
https://dl.doubtnut.com/l/_alLdUuBimxRp
https://dl.doubtnut.com/l/_z9p6O6li9EUt


89. Discuss the applicability of Lagrange's Mean Value Theorem to: 

.

Watch Video Solution

f(x) = x(x − 1)(x − 2)  in [0, ]
1

2

90. Check whether Lagrange's Mean Value Theorem is applicable on : 

 in interval .

Watch Video Solution

f(x) = sinx + cos x [0, ]
π

2

91. Find a point on the parabola  , where the tangent is

parallel to the chord joining (3, 0) and (4, 1).

Watch Video Solution

y = (x − 3)2

92. Using Lagranges mean value theorem, �nd a point on the curve

 de�ned on the interval [2,3], where the tangent is parallel toy = √x − 2

https://dl.doubtnut.com/l/_PvCN5SW6GOwO
https://dl.doubtnut.com/l/_IvFno3pFzut6
https://dl.doubtnut.com/l/_d8AkJtF2reqP
https://dl.doubtnut.com/l/_TiJ9Vw8O0bO5


the chord joining the end points of the curve.

Watch Video Solution

93.  . Find the value of

k, so that the following function is continuous at x=2.

Watch Video Solution

f(x) = { , x ≠ 2k, k, x = 2
x3 + x2 − 16x + 20

(x − 2)2

94. Let f(x) = x|x|, for all . Discuss the derivability of f(x) at x = 0.

Watch Video Solution

x ∈ R

95. If , prove that 

Watch Video Solution

y = (tanx + secx) =
d2y

dx
2

cos x

(1 − sinx)
2

https://dl.doubtnut.com/l/_TiJ9Vw8O0bO5
https://dl.doubtnut.com/l/_YhFtBFaIQSIt
https://dl.doubtnut.com/l/_BwfRZuv0SRYX
https://dl.doubtnut.com/l/_3UFPYSNQBorI


96. If f(x)= |cosxl, then  equal to -

Watch Video Solution

f'( )
3π

4

97. If  Find the value of  so that 

 becomes continuous at 

Watch Video Solution

f(x) = , x ≠ .
√2 cos x − 1

cot x − 1

π

4
f( )

π

4

f(x) x = .
π

4

98. 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

https://dl.doubtnut.com/l/_Lkj0C7U1YFzX
https://dl.doubtnut.com/l/_WmMf7eyAqPOy
https://dl.doubtnut.com/l/_XOftWFY5F7W6


EXERCISE 5(a) (SHORT ANSWER TYPE QUESTIONS)

99. Examine the di�erentiability of the function 'f' de�ned by : 

.

Watch Video Solution

f(x) =
⎧⎪
⎨
⎪⎩

2x + 3,if − 3 ≤ x < − 2

x + 1,if − 2 ≤ x < 0

x + 2,if 0 ≤ x ≤ 1

100. Di�erentiate  with respect to 

 when 

Watch Video Solution

tan− 1( )
√1 − x2

x

cos − 1(2x√1 − x2), x ≠ 0.

1. If  is continuous at x = 2, then the value of k is

Watch Video Solution

f(x) = {
kx2 ifx ≤ 2

3 ifx > 2

https://dl.doubtnut.com/l/_GL9eJYfhoiZX
https://dl.doubtnut.com/l/_gTyFhP5ycR2C
https://dl.doubtnut.com/l/_TlB6R76VZZHI


2. Check the continuity of the function f given by .

Watch Video Solution

f(x) = 2x + 3atx = 1

3. Check the continuity of the following functions : 

.

Watch Video Solution

f(x) = x2  at x = 0

4. Examine the continuity of the function at .

Watch Video Solution

f(x) = 2x2 − 1 x = 3

5. Examine the function  for its continuity at the point

.

Watch Video Solution

f(x) = 2x2 − 5

x = 3

https://dl.doubtnut.com/l/_NaYvqJSfnosR
https://dl.doubtnut.com/l/_UaTPKyUpuWT9
https://dl.doubtnut.com/l/_iceKK2YaeyYm
https://dl.doubtnut.com/l/_whb1V4cgIhZo
https://dl.doubtnut.com/l/_yXLnibbGI027


6. is  a continuous function?

Watch Video Solution

f(x) = |x|

7. Examine the following functions for continuity : 

Watch Video Solution

f(x) = x − 5

8. Examine the following functions for continuity : 

Watch Video Solution

f(x) = x3 + x2 − 1

9. Examine the following functions for continuity : 

Watch Video Solution

f(x) = , x ≠ 5
1

x − 5

https://dl.doubtnut.com/l/_yXLnibbGI027
https://dl.doubtnut.com/l/_mPBGMQapRXqm
https://dl.doubtnut.com/l/_w1Q0URBxC8f1
https://dl.doubtnut.com/l/_VppOf4bN9zNa


10. Examine the following functions for continuity : 

Watch Video Solution

f(x) = , x ≠ − 5
x2 − 25

x + 5

11. Examine the following functions for continuity: 

(d) .

Watch Video Solution

f(x) = |x − 5|

12. Prove that the following functions are continuous at all points of their

domains : 

Watch Video Solution

f(x) = cos x

https://dl.doubtnut.com/l/_VppOf4bN9zNa
https://dl.doubtnut.com/l/_PQwUiiPyp5GW
https://dl.doubtnut.com/l/_S4cQhwQAcLb8
https://dl.doubtnut.com/l/_UygJiNlNYtPd


13. Prove that the following functions are continuous at all points of their

domains : 

Watch Video Solution

f(x) = ex + e−x

14. Prove that the following functions are continuous at all points of their

domains : 

Watch Video Solution

f(x) = tanx

15. Prove that the following functions are continuous at all points of their

domains : 

.

Watch Video Solution

f(x) = cos(x2)

https://dl.doubtnut.com/l/_lryh3YzQ70aN
https://dl.doubtnut.com/l/_dMxTtbGcn6I8
https://dl.doubtnut.com/l/_yhM3HVHAzAXm
https://dl.doubtnut.com/l/_sHFjE9iuUHvP


16. Discuss the continuity of the following functions a)

Watch Video Solution

f(x) = sinx + cos x

17. Discuss the continuity of 

Watch Video Solution

f(x) = sinx − cos x

18. Discuss the continuity of 

Watch Video Solution

f(x) = sinx cos x

19. Discuss the continuity of the following functions : 

.

Watch Video Solution

f(x) =
sinx

cos x

https://dl.doubtnut.com/l/_sHFjE9iuUHvP
https://dl.doubtnut.com/l/_03CW96Tj0xA5
https://dl.doubtnut.com/l/_R3k7rBl6yQq7
https://dl.doubtnut.com/l/_I7ANCDvqq1IH
https://dl.doubtnut.com/l/_74PIqAkl1dhz


20. Prove that  is continuous at all points of its domain.

Watch Video Solution

f(x) = |sinx|

21. Examine if  is a continuous function.

Watch Video Solution

sin|x|

22. Is the function de�ned by continuous at 

?

Watch Video Solution

f(x) = x2 − sinx + 5 x = π

23. Show that  is continuous at x = 0.

Watch Video Solution

f(x) = x − |x|, x ∈ R

https://dl.doubtnut.com/l/_74PIqAkl1dhz
https://dl.doubtnut.com/l/_rtyIc0zr0YvK
https://dl.doubtnut.com/l/_QvyfQdX71f8N
https://dl.doubtnut.com/l/_Ykm4deFN0LeZ


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

all integral points which [x] denotes the greatest integer function.

Watch Video Solution

g(x) = x − [x]

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

Watch Video Solution

f(x) = {
x + 1 if x ≥ 1

x2 + 1 if x < 1

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

Watch Video Solution

f(x) = {
x10 − 1 if x ≤ 1

x2 if x > 1

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

f(x) = {
2x + 3 if x ≤ 2

2x − 3 if x > 2

https://dl.doubtnut.com/l/_FPt1I1VzNimt
https://dl.doubtnut.com/l/_vH84hkUrSUQB
https://dl.doubtnut.com/l/_RtqWzDbTPpVi
https://dl.doubtnut.com/l/_EqkhroS9GkPM


Watch Video Solution

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

Watch Video Solution

f(x) = { , if x ≠ 00, if x = 0
|x|

x

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

Watch Video Solution

f(x) = { , if x < 01, if x ≥ 0
x

|x|

30. Is the function de�ned by

 a continuous function?

Watch Video Solution

f(x) = {x + 5, if x ≤ 1x − 5, if x > 1

https://dl.doubtnut.com/l/_EqkhroS9GkPM
https://dl.doubtnut.com/l/_rnLqlV2ytcLk
https://dl.doubtnut.com/l/_E8tLmtv69ap8
https://dl.doubtnut.com/l/_abgDaPzSuIr0


31. Is the function f de�ned by 

  

continuous at x = 0? At x = 2 ?

Watch Video Solution

f(x) = {
x if x ≤ 1

5 if x > 1

32. Show that the function f given by

 is not continuous at 

.

Watch Video Solution

f(x) = {x3 + 3 if x ≠ 01 if x = 0 x  =  0

33. Discuss the continuity of the function f de�ned by .

Watch Video Solution

f(x) = , x ≠ 0
1

x

https://dl.doubtnut.com/l/_252NP2mn0IZ6
https://dl.doubtnut.com/l/_tHH99hRMWZYL
https://dl.doubtnut.com/l/_ojyTtR9VBEeF


34. Discuss the continuity of the function : 

Watch Video Solution

f(x) = {
x,if x ≥ 0

x2,if x < 0

35. Discuss the continuity of the function de�ned by

Watch Video Solution

f(x) = {x + 2, if x < 0 − x + 2, if x > 0

36. Examine the continuity of the function : 

 at x = 2.

Watch Video Solution

f(x) = {
x + 1  , x ≤ 2

2x − 1  , x > 2

37.  is continuous at x =5

Watch Video Solution

f(x) = {
, when x ≠ 5

10, when x = 5

x2 − 25
x− 5

https://dl.doubtnut.com/l/_V6aIFLeSuQNW
https://dl.doubtnut.com/l/_DywCvHlJk0aI
https://dl.doubtnut.com/l/_pIPio7OVtCAG
https://dl.doubtnut.com/l/_Kq1F4jTsNkNL


38. Discuss the continuity of the function : 

 at x = 2

Watch Video Solution

f(x) = {
, x ≠ 2

1        ,x = 2

|x− 2 |

x− 2

39. Discuss the continuity of the function : 

 at x = 2

Watch Video Solution

f(x) = {
, x ≠ 2

−1        ,x = 2

|x− 2 |

2 −x

40. Discuss the continuity of the function : 

 at x = a.

Watch Video Solution

f(x) = {
,when x ≠ a

1        ,when x = a

|x−a |

x−a

https://dl.doubtnut.com/l/_Kq1F4jTsNkNL
https://dl.doubtnut.com/l/_FdcVIukP1Xt7
https://dl.doubtnut.com/l/_fcZI44gRyp4Z
https://dl.doubtnut.com/l/_DvAn1yXWSCJp


41. Discuss the continuity of the function f, where f is de�ned by

Watch Video Solution

f(x)
⎧⎪
⎨
⎪⎩

3, if 0 ≤ x ≤ 1

4, if 1 < x < 3

5, if 3 ≤ x ≤ 10

42. Discuss the continuity of the function f, where f is de�ned by`f(x)={-2,

ifxlt=-1 2x , if-11`

Watch Video Solution

43. Discuss the continuity of the function : 

 at 

Watch Video Solution

f(x) =

⎧⎪ ⎪ ⎪
⎨
⎪ ⎪ ⎪⎩

x,  0 ≤ x <

,  x =

1 − x, < x ≤ 1

1
2

1
2

1
2

1
2

x =
1

2

https://dl.doubtnut.com/l/_Zo4e69bKmeeM
https://dl.doubtnut.com/l/_tr09XpZMbiGX
https://dl.doubtnut.com/l/_MNe8QJlDCTZ9


44. Discuss the continuity of the function : 

 at x = 0.

Watch Video Solution

f(x) = {
, x ≠ 0

1, x = 0

1 − cos x

x2

45. Show that the function de�ned as

is continuous at  but not

di�erentiable at x=0..

Watch Video Solution

f(x)

f(x) = x cos( ), x ≠ 0; 0, x = 0
1

x
x = 0

46. Show that the following functions are continuous at x = 0 : 

Watch Video Solution

f(x) = {
xcos  when x ≠ 0

0  when x = 0

1
x

https://dl.doubtnut.com/l/_FyHi9aIXQHl4
https://dl.doubtnut.com/l/_6xDasT80PJyl
https://dl.doubtnut.com/l/_3N78fLxHn6Aj


47. Test the continuity of the function f (x) : 

Watch Video Solution

f(x) = {
x2 sin. when x ≠ 0

0 when x = 0

1
x

48.  is

discontinuous at x =0

Watch Video Solution

f(x) = {(cos x,, when, x ≥ 0, ), ( − cos x,, when, x < 0)

49. Examine the continuity of the function f(x) at x = 0. 

Watch Video Solution

f(x) = {
 when x ≠ 0

2       when x = 0

sin x

x

https://dl.doubtnut.com/l/_CTNR6Btd6DSw
https://dl.doubtnut.com/l/_BrlVWGS6u1rf
https://dl.doubtnut.com/l/_wyA10T9b5mN1


EXERCISE 5(a) (LONG ANSWER TYPE QUESTIONS (I))

50. Examine the continuity of the funcation 

Watch Video Solution

f(x) = {
, x ≠ 0

1, x = 0  at x = 0

| sin x |
x

51. Examine the continuity of the function f(x) at x = 0. 

Watch Video Solution

f(x) = {
when x ≠ 0

      when x = 0

tan 2x
3x

3
2

52. Discuss the continuity of the cosine, cosecant, secant and cotangent

functions.

Watch Video Solution

https://dl.doubtnut.com/l/_ZXoTFtQaGqu7
https://dl.doubtnut.com/l/_jJaaP6pDwIQr
https://dl.doubtnut.com/l/_JBMKa47xqept
https://dl.doubtnut.com/l/_Oca0ViTmOW24


1. Test for continuity of the following function at : f(x)={(x-, a) 

, where  (x- a) 0 ,when 

Watch Video Solution

x = a

sin(
1

x − a
x ≠ a x = a

2. Examine the function for continuity at x = 0 : 

.

Watch Video Solution

f(x) = {
   when x < 0

x + 1  when x ≥ 0

sin x

x

3. Discuss the continuity of f(x) at x = 0 if : 

.

Watch Video Solution

f(x) = {
,   if x ≠ 0

1                   , if x = 0

√1 +x− √1 −x

sin x

4.  at x = 2

Watch Video Solution

f(x) = {
kx2, if x ≤ 2

3, if x > 2

https://dl.doubtnut.com/l/_Oca0ViTmOW24
https://dl.doubtnut.com/l/_gwLNd7a8zyjH
https://dl.doubtnut.com/l/_9USSsjGDpflD
https://dl.doubtnut.com/l/_JfMWTcWS7nNX


5. The function is de�ned by  at .

Watch Video Solution

f(x) = {
kx + 1 if x ≤ π

cos x if x > π
x = π

6. If the function  is continuous at x = 2

then k = ?

Watch Video Solution

f(x) = {
kx + 5, when x ≤ 2

x − 1, when x > 2

7.  at x = 1

Watch Video Solution

f(x) = {
3k − 2x, when x < 1

2k + 1,   when x ≥ 1

8.  at 

Watch Video Solution

f(x) = {
3x − 8 if x ≤ 5

2k if x > 5
x = 5

https://dl.doubtnut.com/l/_JfMWTcWS7nNX
https://dl.doubtnut.com/l/_qeCigywHp61X
https://dl.doubtnut.com/l/_Brx0rzAMzk1o
https://dl.doubtnut.com/l/_q4ObQyYCMAfs
https://dl.doubtnut.com/l/_HKerjDHnM2QV


9.  at x = 1.

Watch Video Solution

f(x) = {
, x ≠ 1

λ − 1,x = 1

x− 1

x+ 1

10.  at 

Watch Video Solution

f(x) = {
if x ≠ 0

if x = 0

1 − cos Ax
x sin x

1
2

x = 0

11. If the function  be continuous at

x=0, then �nd the value of a.

Watch Video Solution

f(x) = {
 when x ≠ 0

1  when x = 0

1 − cos ( ax )

x2

12.  at x = 0

Watch Video Solution

f(x) = {
,when x ≠ 0

m,     when x = 0

sin 2x
5x

https://dl.doubtnut.com/l/_Oq7RywMAHH7v
https://dl.doubtnut.com/l/_UEiFuFd0Qany
https://dl.doubtnut.com/l/_pVvnVWdBwr7B
https://dl.doubtnut.com/l/_Yv9ouKvyPWTu


13. Let   

If  �nd the value of k.

Watch Video Solution

f(x) = {
' x ≠

3, x = .

k cos x
π− 2x

π

2
π

2

lim
x→

f(x) = f( ),
π

2

π

2

14.   

 .

Watch Video Solution

f(x) =
⎧
⎨
⎩ 3, if x =

k cos x

( π− 2x ) , if x≠ π

2

π

2

atx =
π

2

15.  at x = 3

Watch Video Solution

f(x) = {
,when x ≠ 3

k,      when  x = 3

x2 − 9

x− 3

16.  at x = 3.f(x) = {
, x ≠ 3

k                , x = 3

( x+ 3 ) 2 − 36

x− 3

https://dl.doubtnut.com/l/_E1R2Fq8Y5MzH
https://dl.doubtnut.com/l/_o1Wmt7LojM8N
https://dl.doubtnut.com/l/_lWtnzyVbysZY
https://dl.doubtnut.com/l/_d3DN5CkXib3b


View Text Solution

17. For what value of 'k' is the function de�ned by : 

  

continuous at x = 0? Also, write whether the function is continuous at x =

1.

View Text Solution

f(x) = {
k(x2 + 2),if x ≤ 0

3x + 1     ,if x > 0

18. If the function de�ned by : 

  

is continuous at x = 2, �nd the value of 'a'. 

Also discuss the continuity of f(x) at x = 3.

Watch Video Solution

f(x) =
⎧⎪
⎨
⎪⎩

2x − 1, x < 2

a,          x = 2

x + 1,  x > 2

https://dl.doubtnut.com/l/_d3DN5CkXib3b
https://dl.doubtnut.com/l/_OEQ3edO311Mc
https://dl.doubtnut.com/l/_KTJKNYTRbVhl


19. 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

20. Find the values of a and b such that the function de�ned by 

 is continuous function.

Watch Video Solution

f(x) =
⎧⎪
⎨
⎪⎩

5 if x ≤ 2

ax + b if 2 < x < 10

21 if x ≥ 10

21. Determine the constants 'a' and 'b' so that the function 'f' de�ned

below is continuous everywhere : 

.

Watch Video Solution

f(x) =
⎧⎪
⎨
⎪⎩

x + 2,   x ≤ 2

ax + b, 2 < x < 5

3x − 2, x ≥ 5

https://dl.doubtnut.com/l/_AtjaFM9NSFLC
https://dl.doubtnut.com/l/_QCeY6bkC0vfV
https://dl.doubtnut.com/l/_tkMHO2MVr9uk


22. Determine the constants 'a' and 'b' so that the function 'f' de�ned

below is continuous everywhere : 

.

Watch Video Solution

f(x) =
⎧⎪ ⎪
⎨
⎪ ⎪⎩

5a,   x ≤ 0

a sinx + cos x, 0 < x <

b − , x ≥

π

2
π

2
π

2

23. If the function   

is continuous at x = 1 , �nd the values of a and b .

Watch Video Solution

f(x) =
⎧⎪
⎨
⎪⎩

3ax + b for   x > 1

  11 when x = 1

5ax − 2b for  x < 1

24. Find the values of 'a' and 'b' so that the following function is

continuous at x = 3 and x = 5 : 

.

Watch Video Solution

f(x) =
⎧⎪
⎨
⎪⎩

1,          if   x ≤ 3

ax + b, if  3 < x < 5

7,          if 5 ≤ x

https://dl.doubtnut.com/l/_qPCMtXtpbzZO
https://dl.doubtnut.com/l/_E7JmH2OSwCMn
https://dl.doubtnut.com/l/_c1w1I187tvhN


25. Find 'a' and 'b' if the function : 

  

is a continuous function on [-2, 2].

Watch Video Solution

f(x) =

⎧⎪ ⎪
⎨
⎪ ⎪⎩

 , − 2 ≤ x < 0

a.2x  , 0 ≤ x ≤ 1

b + x, 1 < x ≤ 2

sin x
x

26. Determine the values of 'a' and 'b' such that the following function is

continuous at x = 0 : 

.

Watch Video Solution

f(x) =

⎧⎪ ⎪ ⎪
⎨
⎪ ⎪ ⎪⎩

, if − π < x < 0

2,                if x = 0

2 ,    if x > 0

x+ sin x

sin ( a+ 1 ) x

esin bx − 1

bx

https://dl.doubtnut.com/l/_c1w1I187tvhN
https://dl.doubtnut.com/l/_oX4ov7lpKlL0
https://dl.doubtnut.com/l/_DR4c9ZoHvgoG


27. Let  

if f (x) is continuous at  , �nd a and b .

Watch Video Solution

f(x) =

⎧⎪ ⎪ ⎪ ⎪ ⎪
⎨
⎪ ⎪ ⎪ ⎪ ⎪⎩

if x <

a if x =

if x >

   ,

1 − sin3 x

3 cos2 x

π

2
π

2

b ( 1 − sin x )

( π− 2x ) 2

π

2

x =
π

2

28. If the following function f (x) is continuous at x=0 , �nd the values of a

, b and c, where 

Watch Video Solution

⎧⎪⎪⎪⎪
⎨
⎪⎪⎪⎪⎩

 if x < 0

      c  if x = 0

 if x > 0

sin ( a+ 1 ) x+ sin x

x

√x+ bx2 − √x

bx
3
2

29. If f(x)  is continuous on  then 

Watch Video Solution

= x2 + ax + b,   if  0 ≤ x < 2

= 3x + 2,            if  2 ≤ x ≤ 4

= 2ax + 5b,        if 4 < x ≤ 8

[0, 8]

a − b = ……

https://dl.doubtnut.com/l/_wcrwFOeZiMnI
https://dl.doubtnut.com/l/_TPR3ea8CQeoW
https://dl.doubtnut.com/l/_jR3OkTAKwpLV


30. Find all the points of discontinuity of the function 'f' de�ned by : 

View Text Solution

f(x) =
⎧⎪
⎨
⎪⎩

x + 2, if x < 1

0,        if  x = 1

x − 2, if  x > 1

31. Find all points of discontinuity of f, where f is de�ned by`f(x)={|x|+3,

ifxlt=-3-2x , if-3

Watch Video Solution

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

Watch Video Solution

f(x) = {2x + 3, if x ≤ 22x − 3, if x > 2

https://dl.doubtnut.com/l/_jR3OkTAKwpLV
https://dl.doubtnut.com/l/_oKpWw6ChctbY
https://dl.doubtnut.com/l/_0mDz0vsEIzMb
https://dl.doubtnut.com/l/_WC4eGgC8uAbv


33. Show that the function de�ned by  is a

continuous function.

Watch Video Solution

f(x)  =  s ∈  (x2)

34. Show that the function de�ned by is a continuous

function.

Watch Video Solution

f(x) = cos(x2)

35. Show that the function de�ned by is a continuous

function.

Watch Video Solution

f(x) = |cos x|

36. Show that the function 'f' given by : 

  f(x) = |x| + |x − 1|, x ∈ R

https://dl.doubtnut.com/l/_YfSbJ9AzIXB0
https://dl.doubtnut.com/l/_0oY5ZmoJQETQ
https://dl.doubtnut.com/l/_MTGebH1lcrRC
https://dl.doubtnut.com/l/_8rXPrWW1v1lT


is continuous both at x = 0 and x = 1

Watch Video Solution

37. Discuss the continuity of the function of given by

Watch Video Solution

f(x) = + x − 1| + |x − 2 ∣ atx = 1andx = 2

38. Find the points of discontinuity, if any, of the following function:

Watch Video Solution

f(x) = {    ,     if  x ≠ 216   ,     if  x = 2
x4 − 16
x − 2

39. Discuss continuity of .

Watch Video Solution

|x|

https://dl.doubtnut.com/l/_8rXPrWW1v1lT
https://dl.doubtnut.com/l/_lxiaI2zNLuAP
https://dl.doubtnut.com/l/_1JrZivUqQYcY
https://dl.doubtnut.com/l/_J1lxtRSinSrE


EXERCISE 5(b) (LONG ANSWER TYPE QUESTIONS (I))

1. Examine the derivability of the following functions at the speci�ed

points : 

Watch Video Solution

|x|  at x = 0

2. Examine the derivability of the following functions at the speci�ed

points : 

Watch Video Solution

[x]  at x = 1

3. Examine the derivability of the following functions at the speci�ed

points : 

Watch Video Solution

|x|2  at x = 0

https://dl.doubtnut.com/l/_IzFEVyBnxbsK
https://dl.doubtnut.com/l/_Adm9bliSDNBR
https://dl.doubtnut.com/l/_kw05YBpP7nuj


4. Examine the derivability of the following functions at the speci�ed

points : 

Watch Video Solution

x3  at x = 2

5. If  is di�erentiable at  �nd 

Watch Video Solution

f(x) x = a, lim
x→ a

.
x2f(a) − a2f(x)

x − a

6. If F(x) = f(ax) and f(ax) is di�erentiable, then prove that F'(x) = af' (ax) ,

.

Watch Video Solution

a ≠ 0

https://dl.doubtnut.com/l/_kw05YBpP7nuj
https://dl.doubtnut.com/l/_UICXGMDu36Oo
https://dl.doubtnut.com/l/_ATvDUozZDSSU
https://dl.doubtnut.com/l/_J6izsz0tqQ15


7. 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

8. Show that the function de�ned by  and 

 is not derivable at 

Watch Video Solution

f(x) = (3 − 2x), x < 2

f(x) = 3x − 7, x ≥ 2 x = 2

9. Discuss continuity x = 0`

Watch Video Solution

f(x) = {
if x ≠ 0

0 if x = 0
at

e1 /x

1 +e1 /x

10. Consider the following in respect of the function 

  f(x) = {
2 + x,x ≥ 0

2 − x,x < 0

https://dl.doubtnut.com/l/_XN7B9TKUwsY1
https://dl.doubtnut.com/l/_oywLDRM5FykP
https://dl.doubtnut.com/l/_uUREWcPhUcSd
https://dl.doubtnut.com/l/_giDbnOUgYIiU


1.  does not exist.  

2. f(x) is di�erentiable at x=0 

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

Which of the above statements is /aer correct?

Watch Video Solution

lim
x→ 1

f(x)

11. Show that the function 'f' de�ned as follows, is continuous at x = 2, but

not di�erentiable there at : 

.

Watch Video Solution

f(x) =
⎧⎪
⎨
⎪⎩

3x − 2, 0 < x ≤ 1

2x2 − x,  1 < x ≤ 2

5x − 4, x > 2

12. The function 'f' de�ned as : 

  

is derivable for every x. Find the value of 'a' and 'b'.

Watch Video Solution

f(x) = {
x2 + 3x + a, if x ≤ 1

bx + c,           if  x > 1

https://dl.doubtnut.com/l/_giDbnOUgYIiU
https://dl.doubtnut.com/l/_ZlUC7qKECTHt
https://dl.doubtnut.com/l/_J4lCYyUF67gT


13. For what choice of  is the function 

Watch Video Solution

aandb

f(x) = {x2, x ≤ cax + b, x > cisd ⇔ erentiableatx = ⋅

14. Let  (R is the set of real numbers) be de�ned as follows :  

.  

Examine the continuity and di�erentiability of f(x) at x = 2.

Watch Video Solution

f :R → R

f(x) = {
2 − x,      for 1 ≤ x ≤ 2

x − x2, for x > 21
2

15. Show that the function  is continuous but

not di�erentiable at 

Watch Video Solution

f(x) = |x − 3|,  x ∈   ∣ R,

x = 3.

https://dl.doubtnut.com/l/_5DbJVp7hSx3t
https://dl.doubtnut.com/l/_CNDKAgZqx6OD
https://dl.doubtnut.com/l/_pM6FUeL1LPIt


EXERCISE 5(c) (SHORT ANSWER TYPE QUESTIONS)

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

.

Watch Video Solution

f(x) = |x − 5|

x = 5

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

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

Watch Video Solution

1. If

Watch Video Solution

f(x) = x + 7, and g(x) = x − 7, x ∈ R  them find (fog)(x).
d

dx

https://dl.doubtnut.com/l/_0rjbO89835Qx
https://dl.doubtnut.com/l/_F4RelSBHXkoA
https://dl.doubtnut.com/l/_AY1PFSTkfN5Q


2. . �nd 

Watch Video Solution

f(x) = cos √x
dy

dx

3.  �nd 

Watch Video Solution

f(x) = (3x2 + 2)
3
(5x − 1)

2 dy

dx

4. 

Watch Video Solution

f(x) = (2x2 + 3) (x + 5)
5
3

− 1

3

5.  �nd 

Watch Video Solution

f(x) = , x ≠ 2
3

2 − x

dy

dx

6. . �nd h(x) = (x + 1)(x + 2)(x + 3)
dy

dx

https://dl.doubtnut.com/l/_FnlxGRWAr3fM
https://dl.doubtnut.com/l/_TXmncVwawODU
https://dl.doubtnut.com/l/_d628E9Z8Bjos
https://dl.doubtnut.com/l/_Z7NQfgRj113e
https://dl.doubtnut.com/l/_mwJYxUS4OCcQ


Watch Video Solution

7. Use Chain Rule to �nd .

Watch Video Solution

,  if y = ( )
2

dy

dx

3x − 1

3x + 1

8.  , Find .

Watch Video Solution

y = (4x3 − 5x2 + 1)
4 dy

dx

9. Find  if :  

Watch Video Solution

dy

dx

y = (x − 1) − 3, x ≠ 1

10. Find  if :  
dy

dx

y = 1 − 2( )
2

+ ( )
35x

3x + 2

5x

3x + 2

https://dl.doubtnut.com/l/_mwJYxUS4OCcQ
https://dl.doubtnut.com/l/_7bnvUjARe8IQ
https://dl.doubtnut.com/l/_NJF0xMKQSlXv
https://dl.doubtnut.com/l/_pDPrz1RatMEw
https://dl.doubtnut.com/l/_kW8q1N8X7MCp


Watch Video Solution

11. Find  if :  

Watch Video Solution

dy

dx

ax + by2 = cos y

12. Di�erentiate the following w.r.t.x : 

Watch Video Solution

sin(x2)

13. Di�erentiate the following w.r.t.x : 

Watch Video Solution

sin(x2 + 5)

https://dl.doubtnut.com/l/_kW8q1N8X7MCp
https://dl.doubtnut.com/l/_xLROj846U1pV
https://dl.doubtnut.com/l/_xz5AH6WRSpRF
https://dl.doubtnut.com/l/_x6koqi1QiKbP


14. Di�erentiate the following w.r.t.x : 

Watch Video Solution

tan(2x + 3)

15. Di�erentiate the following w.r.t.x : 

Watch Video Solution

sin(x2)

16. Di�erentiate the following w.r.t.x : 

Watch Video Solution

sin4 (ax + b)2

17. Di�erentiate the following w.r.t.x : 

Watch Video Solution

sin(cot x)

https://dl.doubtnut.com/l/_pz4RUO0b5EVf
https://dl.doubtnut.com/l/_wvNPcLlLaR4m
https://dl.doubtnut.com/l/_zlyCOCCGT5zj
https://dl.doubtnut.com/l/_DMSD2ykmSFd6


18. Di�erentiate the following w.r.t.x : 

Watch Video Solution

cos ec(cot √x)

19. Di�erentiate the following w.r.t.x : 

Watch Video Solution

sin2(x5)

20. Di�erentiate the following w.r.t.x : 

Watch Video Solution

cos2(x3)

https://dl.doubtnut.com/l/_DMSD2ykmSFd6
https://dl.doubtnut.com/l/_g4yaZUbQ4zJP
https://dl.doubtnut.com/l/_44lRD9dh9O89
https://dl.doubtnut.com/l/_woYibTM0fUMk


21. Di�erentiate the following w.r.t.x : 

Watch Video Solution

cos x3. sin2(x5)

22. Di�erentiate the following w.r.t.x : 

Watch Video Solution

2√cot(x2)

23. Di�erentiate the following w.r.t x. (i)  (ii)

 (iii) 

Watch Video Solution

cos − 1(sinx)

tan− 1( )
sinx

1 + cos x
sin− 1( )

2x+ 1

1 + 4x

24. Di�erentiate the following w.r.t.x : 

√15x2 − x + 1

https://dl.doubtnut.com/l/_HYvoqRJcaN3H
https://dl.doubtnut.com/l/_oV77O8RuW3sO
https://dl.doubtnut.com/l/_zK5WsGiTNQfb
https://dl.doubtnut.com/l/_kqDVN8FxQ6Mz


Watch Video Solution

25. Di�erentiate the following w.r.t.x : 

Watch Video Solution

sin(ax + b)

cos(cx + d)

26. Di�erentiate w.r.t. x the function

 , for some constant a and b.

Watch Video Solution

cos  (a  cos  x  +  b  s ∈  x)

27. Find  if :  

Watch Video Solution

dy

dx

y = 9u2, u = 1 − x23
2

https://dl.doubtnut.com/l/_kqDVN8FxQ6Mz
https://dl.doubtnut.com/l/_v2rltOwNmDe4
https://dl.doubtnut.com/l/_Lp0CE1mpuEWu
https://dl.doubtnut.com/l/_a6PUdi38byEo


28. Find  if :  

Watch Video Solution

dy

dx

y = , v =
3 − v

2 + v

4x

1 − x2

29. Find  if :  

Watch Video Solution

dy

dx

y = at2, t =
x

2a

30. Find  at x=1,y=pi/4 sin^2 y+cos xy0`

Watch Video Solution

dy

dx
if

31. If , prove that .

Watch Video Solution

x16y9 = (x2 + y)
17

=
dy

dx

2y

x

https://dl.doubtnut.com/l/_h0gX1vNe2GLI
https://dl.doubtnut.com/l/_YKxNOFoJp69o
https://dl.doubtnut.com/l/_dynE9ygZr920
https://dl.doubtnut.com/l/_2BAcJxGe90yb
https://dl.doubtnut.com/l/_LUqV6hqcZACi


EXERCISE 5(d) (SHORT ANSWER TYPE QUESTIONS)

32. Di�erentiate the following w.r.t. x: 

|2x - 1|

Watch Video Solution

33. Di�erentiate the following w.r.t. x: 

Watch Video Solution

∣∣2x
2 − 3∣∣

34. If , then �nd the values of 'y' for which  is valid.

Watch Video Solution

y + siny = cos x
dy

dx

https://dl.doubtnut.com/l/_LUqV6hqcZACi
https://dl.doubtnut.com/l/_BldYzWSu3EoV
https://dl.doubtnut.com/l/_i231c3CeA0uv


1. Find the derivative of y w.r.t. x in each of the following : 

Watch Video Solution

xy + y2 = tanx + y

2. Find the derivative of y w.r.t. x in each of the following : 

Watch Video Solution

x2 + y2 − 3xy + 1

3. Find the derivative of y w.r.t. x in each of the following : 

.

Watch Video Solution

sin2 y + cos xy = π

4. Find the derivative of y w.r.t. x in each of the following : 

√x + √y = 20

https://dl.doubtnut.com/l/_45GeOZPsqpVS
https://dl.doubtnut.com/l/_z65HRLL69bMM
https://dl.doubtnut.com/l/_RI1OTatkK92m
https://dl.doubtnut.com/l/_ImFv8KwnLPoH


Watch Video Solution

5. Find the derivative of y w.r.t. x in each of the following : 

Watch Video Solution

y(y + 1) = x(x + 1)(x + 2)

6. Find the derivative of y w.r.t. x in each of the following : 

Watch Video Solution

x2 =
x + 3y

x − 3y

7. Find the derivative of y w.r.t. x in each of the following : 

.

Watch Video Solution

= 3 + x3y

x + y

https://dl.doubtnut.com/l/_ImFv8KwnLPoH
https://dl.doubtnut.com/l/_W1PmGK2UGdcR
https://dl.doubtnut.com/l/_b829KarteZ9c
https://dl.doubtnut.com/l/_hqPw9ufj3SbZ


8. Find the derivatives of f(x) w.r.t. x in the following : 

Watch Video Solution

f(x) =
3√2x4 + x2 − x

9. Find the derivatives of f(x) w.r.t. x in the following : 

Watch Video Solution

f(x) = 3√ax + b

10. Find the derivatives of f(x) w.r.t. x in the following : 

Watch Video Solution

f(x) = (x2 + x + 5)
1 / 3

(x3 + 1)
2 / 3

11. Find the derivatives of f(x) w.r.t. x in the following : 

.g(x) = 3√5x − 9 3√3x − 4

https://dl.doubtnut.com/l/_u5xVMTYaePjl
https://dl.doubtnut.com/l/_flhW7tLnUXKH
https://dl.doubtnut.com/l/_x05w1Zy6BII2
https://dl.doubtnut.com/l/_mD9VDZXg1izX


Watch Video Solution

12. Obtain  when :  

Watch Video Solution

dy

dx

x2 + y2 + 2axy = 0

13. Find  if .

Watch Video Solution

dy

dx
x3 + y3 − 3axy = 0

14. If  then 

Watch Video Solution

x2 + y2 + 2gx + 2fy + c = 0 =
dy

dx

15. Obtain  when :  
dy

dx

x4 + y4 + 4xy − 100 = 0

https://dl.doubtnut.com/l/_mD9VDZXg1izX
https://dl.doubtnut.com/l/_pcsCc6SPCtYv
https://dl.doubtnut.com/l/_n5pnUfBjqP2L
https://dl.doubtnut.com/l/_gpRtDYwqcg8O
https://dl.doubtnut.com/l/_pPzrlaSmEIZy


Watch Video Solution

16. If  then 

Watch Video Solution

ax2 + 2hxy + by2 = 0 =
dy

dx

17. If  at (4, 9).

Watch Video Solution

√x + √y = 5, find 
dy

dx

18. 

Watch Video Solution

If x√1 + y + y√1 + x = 0,  prove that = − .
dy

dx

1

(x + 1)2

19. If  then the value of  is-

Watch Video Solution

y = √x + ,
1

√x
(2x + y)

dy

dx

https://dl.doubtnut.com/l/_pPzrlaSmEIZy
https://dl.doubtnut.com/l/_whHmC6UlBX6I
https://dl.doubtnut.com/l/_Nj0OO4aqI5Xd
https://dl.doubtnut.com/l/_zl0Gx1gsMJpt
https://dl.doubtnut.com/l/_Ai6E7WkdcUzk
https://dl.doubtnut.com/l/_Sx8ryc46VT7I


20. Find  for each of the following  

Watch Video Solution

dy

dx

y = (x2 + 3x + 5)(x2 − 2)
2

21. Find  for each of the following  

Watch Video Solution

dy

dx

y = (√x + )(1 + x + x2)
1

√x

22. Find  for each of the following  

Watch Video Solution

dy

dx

y = ( )

2
x − √x

1 − 2x

https://dl.doubtnut.com/l/_Sx8ryc46VT7I
https://dl.doubtnut.com/l/_3UCy0GalO5P1
https://dl.doubtnut.com/l/_ByYylCirfKo7


23. Find  for each of the following  

Watch Video Solution

dy

dx

y = ( )(x− 2 + − 1) + 3√x −
1

1 + x

2

x

1
3√x

24. Find  for each of the following  

.

Watch Video Solution

dy

dx

y = 3√x2(x2 + 3)

25. If  with  prove that 

Watch Video Solution

cos y = x cos(a + y), cos a ≠ ± 1,

= .
dy

dx

cos2(a + y)

sina

26. If , prove that, .

Watch Video Solution

siny = x sin(a + y) =
dy

dx

sina

1 − 2x cos a + x2

https://dl.doubtnut.com/l/_eZ6OCYUOGgqq
https://dl.doubtnut.com/l/_d98nIDLdPSca
https://dl.doubtnut.com/l/_s7AwMhqxrCof
https://dl.doubtnut.com/l/_VqGw2ZCQ1v8y


EXERCISE 5(e) (SHORT ANSWER TYPE QUESTIONS)

1. Di�erentiate the following w.r.t. x : 

Watch Video Solution

cos − 1( )
x

x + 1

2. 

Watch Video Solution

sin− 1(x√x), 0 ≤ x ≤ 1

3. Di�erentiate the following w.r.t. x : 

Watch Video Solution

(tan− 1 x)
2

https://dl.doubtnut.com/l/_VqGw2ZCQ1v8y
https://dl.doubtnut.com/l/_qh1DoBzIUZjB
https://dl.doubtnut.com/l/_KTpxcRi7scuL
https://dl.doubtnut.com/l/_JpsCtL0cdOL4


4. Di�erentiate the following w.r.t. x : 

.

Watch Video Solution

x sec− 1 x

5. Di�erentiate the following w.r.t. x : 

Watch Video Solution

cos − 1(sinx)

6. Di�erentiate the following w.r.t. x: 

Watch Video Solution

(i)sin− 1 2x      (ii)tan− 1
√x      (iii)cos − 1(cot x)

7. Di�erentiate the following w.r.t. x : 

(cot − 1 x)
2

https://dl.doubtnut.com/l/_hS3jj80fuYgI
https://dl.doubtnut.com/l/_h1xiL3NdOSAy
https://dl.doubtnut.com/l/_MopPXfoqm687
https://dl.doubtnut.com/l/_lU4lIKiUQCM2


Watch Video Solution

8. Di�erentiate the following w.r.t. x : 

Watch Video Solution

sin(2 sin− 1 x)

9. Find the derivatives w.r.t. x : 

Watch Video Solution

tan− 1( )
sinx

1 + cos x

10. 

Watch Video Solution

tan− 1 =
cos x

1 + sinx

11. cot − 1( )
1 + cos x

sinx

https://dl.doubtnut.com/l/_lU4lIKiUQCM2
https://dl.doubtnut.com/l/_n4GuhOG15RWf
https://dl.doubtnut.com/l/_jawsMeQypfig
https://dl.doubtnut.com/l/_GpKqxsMj6P6W
https://dl.doubtnut.com/l/_X9H7wEEvVFWq


Watch Video Solution

12. Di�erentiate the following w.r.t. x : 

Watch Video Solution

sin− 1(1 − 2x2)

13. 

Watch Video Solution

sin− 1(3x − 4x3)

14. Di�erentiate the following w.r.t. x : 

Watch Video Solution

cos − 1(4x3 − 3x), − 1 < x < 1

https://dl.doubtnut.com/l/_X9H7wEEvVFWq
https://dl.doubtnut.com/l/_lKSSP5hKfVWU
https://dl.doubtnut.com/l/_l3GlFmgRMdIm
https://dl.doubtnut.com/l/_1dXQ1WQxtXM3


15. Di�erentiate the following w.r.t. x : 

Watch Video Solution

sin− 1( ), − 1 < x < 1
2x

1 + x2

16. 

Watch Video Solution

cosec− 1( )
1 + x2

2x

17. Di�erentiate the following w.r.t. x : 

Watch Video Solution

sin− 1( ), 0 < x < 1
1 − x2

1 + x2

18. Di�erentiate the following w.r.t. x : 

Watch Video Solution

cos − 1( ), 0 < x < 1
1 − x2

1 + x2

https://dl.doubtnut.com/l/_73OKMQZUKrSY
https://dl.doubtnut.com/l/_hadG9b36AuRQ
https://dl.doubtnut.com/l/_aB4SEaNzVBZ8
https://dl.doubtnut.com/l/_keLzNsNyqvtI


19. Di�erentiate the following w.r.t. x : 

Watch Video Solution

cos − 1( ), − 1 < x < 1
2x

1 + x2

20. Di�erentiate the following w.r.t. x : 

Watch Video Solution

tan− 1( ), 0 < x < 1
2x

1 − x2

21. 

Watch Video Solution

tan− 1( )
3x − x3

1 − 3x2

22. �न� फलन का x के सापे� अवकल गुण�क �ात क��जए - tan− 1[ ]
x1 / 3 + a1 / 3

1 − x1 / 3a1 / 3

https://dl.doubtnut.com/l/_keLzNsNyqvtI
https://dl.doubtnut.com/l/_lOhrihSyFTn0
https://dl.doubtnut.com/l/_plOlnoFwuIVt
https://dl.doubtnut.com/l/_kanz1UO9d02u
https://dl.doubtnut.com/l/_KCBJQbvTjJpL


EXERCISE 5(e) (LONG ANSWER TYPE QUESTIONS (I))

Watch Video Solution

23. 

Watch Video Solution

tan− 1 x

√a2 − x2

1. Di�erentiate  w.r.t. x.

Watch Video Solution

tan− 1{ }
√1 + x2 − 1

x

2. 

Watch Video Solution

tan− 1( )
√1 + x2 + 1

x

https://dl.doubtnut.com/l/_KCBJQbvTjJpL
https://dl.doubtnut.com/l/_R1AJ4MxysYdn
https://dl.doubtnut.com/l/_3uA8hetyHTEA
https://dl.doubtnut.com/l/_BRW4w0n7bXlS


3. Di�erentiate the following w.r.t. x : 

Watch Video Solution

tan− 1( )
√1 + a2x2 − 1

ax

4. Di�erentiate the following w.r.t. x : 

Watch Video Solution

cot − 1( ), x ≠ 0
√1 + x2 − 1

x

5. Di�erentiate the following w.r.t. x : 

Watch Video Solution

cot − 1( )
1 + x

1 − x

https://dl.doubtnut.com/l/_XoUoiJavI65e
https://dl.doubtnut.com/l/_VzfABs2HA9le
https://dl.doubtnut.com/l/_vHJqJYAyM3S3


6. Di�erentiate the following w.r.t. x : 

.

Watch Video Solution

cot − 1(√1 + x2 − x)

7. Di�erentiate the following w.r.t. x : 

.

Watch Video Solution

tan− 1(secx + tanx)

8. Di�erentiate the following w.r.t. x : 

Watch Video Solution

tan− 1 √
1 − cos x

1 + cos x

9. Di�erentiate w.r.t. x: 

(i)tan− 1{√ }      (ii)tan− 1{√ }
1 + cos x

1 − cos x

1 + sinx

1 − sinx

https://dl.doubtnut.com/l/_YB6IjM3M8mYO
https://dl.doubtnut.com/l/_tk5svVHPRxYe
https://dl.doubtnut.com/l/_1owT9ZdipC9U
https://dl.doubtnut.com/l/_ib1nyPn8Dv3J


Watch Video Solution

10. Di�erentiate the following w.r.t. x : 

Watch Video Solution

tan− 1 √
1 + sinx

1 − sinx

11. Di�erentiate the following w.r.t. x : 

.

Watch Video Solution

sin− 1(√ )
1 + x2

2

12. If  ,  , prove that 

 .

Watch Video Solution

y = tan− 1( ) + sec− 1( )
2y

1 − x2

1 + x2

1 − x2
x > 0

=
dy

dx

4

1 + x2

https://dl.doubtnut.com/l/_ib1nyPn8Dv3J
https://dl.doubtnut.com/l/_iORlQOCVyXi4
https://dl.doubtnut.com/l/_nBJmX3ks84iA
https://dl.doubtnut.com/l/_O8mHRNuEFXXw


13. Find  of 

Watch Video Solution

dy

dx
y = cot − 1[ ]

√1 + sinx + √1 − sinx

√1 + sinx − √1 − sinx

14. Find  of 

Watch Video Solution

dy

dx
y = cot − 1[ ]

√1 + sinx + √1 − sinx

√1 + sinx − √1 − sinx

15. If 

Watch Video Solution

y = tan− 1 ,  find .
(√1 + sinx + √1 − sinx)

(√1 + sinx − √1 − sinx)

dy

dx

16. 

Watch Video Solution

⎡

⎣
cos − 1 √

⎤

⎦

d

dx

(1 + x)

2

https://dl.doubtnut.com/l/_UN9pZ5t7lVRU
https://dl.doubtnut.com/l/_I3tb3PEiR0Gl
https://dl.doubtnut.com/l/_JnE7fYUSrkN9
https://dl.doubtnut.com/l/_LNzLKPYhCmB0
https://dl.doubtnut.com/l/_qDgx9SvISx37


17. If  , `-1

Watch Video Solution

y = tan− 1{ }
√1 + x2 + √1 − x2

√1 + x2 − √1 − x2

18. If , then the value of  is -

Watch Video Solution

y = tan− 1 √1 + x2 − √1 − x2

√1 + x2 + √1 − x2

dy

dx

19. If 

Watch Video Solution

y = sin[2tan− 1{√ }], f i n d
1 − x

1 + x

dy

dx

20. If 

Watch Video Solution

y = tan− 1( ), then =
5ax

a2 − 6x2

dy

dx

21. Find  if 
dy

dx
y = +

tan− 1(4x)

1 + 5x2

tan− 1(2 + 3x)

3 − 2x

https://dl.doubtnut.com/l/_qDgx9SvISx37
https://dl.doubtnut.com/l/_FonNf9GEMWlm
https://dl.doubtnut.com/l/_6AofqoU15MQj
https://dl.doubtnut.com/l/_OMq8IrDupKkI
https://dl.doubtnut.com/l/_TH3Mfwy3Fq72


EXERCISE 5(e) (LONG ANSWER TYPE QUESTIONS (II))

Watch Video Solution

22. If 

Watch Video Solution

y = cos − 1( ),  f i n d
3x + 4 √1 − x2

5

dy

dx

1. If , show that 

.

Watch Video Solution

f(x) = tan− 1 x, g(x) = tan− 1( )  for |x| < 1
1 + x

1 − x

f' (x) = g' (x) and g(x) − f(x) =
π

4

2. If , prove that 

.

Watch Video Solution

y = tan− 1[√ tan ]
2

√a2 − b2

a − b

a + b

x

2

= , a > b > 0
dy

dx

1

a + b cos x

https://dl.doubtnut.com/l/_TH3Mfwy3Fq72
https://dl.doubtnut.com/l/_VNZt2eBn4ZTA
https://dl.doubtnut.com/l/_xWzQ71cCSyJv
https://dl.doubtnut.com/l/_pKLKD8TYo1sL


EXERCISE 5(f) (SHORT ANSWER TYPE QUESTIONS)

3. If  then prove that 

Watch Video Solution

√1 − x6 + √1 − x6 = a(x3 − y3),

= √
dy

dx

x2

y2

1 − y6

1 − x6

4. 

Watch Video Solution

[tan− 1(cot x) + cot − 1(tanx)] =
d

dx

5. If , then prove that :  

.

Watch Video Solution

y = sin− 1(cos x) + cos − 1(sinx)

+ 2 = 0
dy

dx

https://dl.doubtnut.com/l/_OejskGBipb4w
https://dl.doubtnut.com/l/_jRKwtv2tg60x
https://dl.doubtnut.com/l/_QinowWnonMSh


1. Di�erentiate the following w.r.t. x : 

Watch Video Solution

e−x

2. Di�erentiate the following w.r.t. x : 

Watch Video Solution

esin − 1 x

3. Di�erentiate the following w.r.t. x : 

Watch Video Solution

ecot − 1 x2

4. Di�erentiate the following w.r.t. x : 

em logx

https://dl.doubtnut.com/l/_kFenkmEiLsaO
https://dl.doubtnut.com/l/_b1jE5Ar4YXyq
https://dl.doubtnut.com/l/_ewewn4UvyQAB
https://dl.doubtnut.com/l/_BLeKJsvpXYR2


Watch Video Solution

5. Di�erentiate the following w.r.t. x : 

Watch Video Solution

√e√x, x > 0

6. Di�erentiate the following w.r.t. x : 

Watch Video Solution

log(sinx)

7. Di�erentiate the following w.r.t. x : 

Watch Video Solution

log(cos ex)

https://dl.doubtnut.com/l/_BLeKJsvpXYR2
https://dl.doubtnut.com/l/_IlcZpSZJbSXf
https://dl.doubtnut.com/l/_afMsFwI5mmZ1
https://dl.doubtnut.com/l/_5hK3pmiCT8Ii


8. Di�erentiate the following w.r.t. x:

Watch Video Solution

sin(tan− 1 e−x)

9. Di�erentiate the following w.r.t. x : 

Watch Video Solution

, x > 0
cos x
tanx

10. Di�erentiate the following w.r.t. x : 

.

Watch Video Solution

√tanxax

11. Di�erentiate the following w.r.t. x : 

Watch Video Solution

ex sinx

https://dl.doubtnut.com/l/_PBFy4fH88cXb
https://dl.doubtnut.com/l/_PHk9ml9mCd6y
https://dl.doubtnut.com/l/_uR36EmXGuBb9
https://dl.doubtnut.com/l/_QWWb3PqtfdeQ


12. Di�erentiate the following w.r.t. x : 

Watch Video Solution

√xlogx2

13. Di�erentiate the following w.r.t. x : 

Watch Video Solution

x− 1 / 3ex

14. Di�erentiate the following w.r.t. x

Watch Video Solution

x ⋅ sinx ⋅ ex

https://dl.doubtnut.com/l/_QWWb3PqtfdeQ
https://dl.doubtnut.com/l/_aaDnuSowBJIP
https://dl.doubtnut.com/l/_bPJPdTMlIzzz
https://dl.doubtnut.com/l/_zM639hxvWR6c


15. Di�erentiate the following w.r.t. x : 

Watch Video Solution

esin − 1 ( x+ 1 )

16. Di�erentiate the following w.r.t. x : 

Watch Video Solution

tan{log(sinx)}

17. Di�erentiate the following w.r.t. x : 

Watch Video Solution

esin √x

18. Di�erentiate the following w.r.t. x : 

ecos − 1 ( x+ 1 )

https://dl.doubtnut.com/l/_ncKO0KF9ToAa
https://dl.doubtnut.com/l/_imc16u5bzALV
https://dl.doubtnut.com/l/_kxc1ZjRp3KJr
https://dl.doubtnut.com/l/_D4c9cWqiFVYO


Watch Video Solution

19. Di�erentiate the following w.r.t. x : 

Watch Video Solution

ecos − 1 x2

20. Di�erentiate the following w.r.t. x : 

Watch Video Solution

√1 − x2. e5x

21. Di�erentiate the following w.r.t. x : 

Watch Video Solution

e√1 −x2
⋅ tanx

https://dl.doubtnut.com/l/_D4c9cWqiFVYO
https://dl.doubtnut.com/l/_zsmldYqTMYid
https://dl.doubtnut.com/l/_tCMRwLoqjaVl
https://dl.doubtnut.com/l/_RRC5SfcOdSsd


22. Di�erentiate the following w.r.t. x : 

Watch Video Solution

esin2

(2 tan− 1 √ )
1 − x

1 + x

23. Di�erentiate the following w.r.t. x : 

Watch Video Solution

logx

x

24. Di�erentiate the following w.r.t. x : 

Watch Video Solution

ex

x

25. Di�erentiate the following w.r.t. x : 

logx

ex

https://dl.doubtnut.com/l/_wyxrFNMnE6k1
https://dl.doubtnut.com/l/_8VkEvtlvkmBX
https://dl.doubtnut.com/l/_GNu0rJmA2RyP
https://dl.doubtnut.com/l/_QI5zEQznwwSM


EXERCISE 5(f) (LONG ANSWER TYPE QUESTIONS (I))

Watch Video Solution

26. Di�erentiate the following w.r.t. x : 

Watch Video Solution

log(cos 5x)

27. Di�erentiate the following w.r.t. x : 

Watch Video Solution

1

log cos x

1. Di�erentiate the following w.r.t. x : 

Watch Video Solution

(x2 + 7x + 2)(ex − sinx)

https://dl.doubtnut.com/l/_QI5zEQznwwSM
https://dl.doubtnut.com/l/_Ufoqz8JhL2Oc
https://dl.doubtnut.com/l/_lrCAKh58KYmd
https://dl.doubtnut.com/l/_iCX6qgGUmETA


2. Di�erentiate the following w.r.t. x : 

Watch Video Solution

e− 3x sin2 3x

3. Di�erentiate the following w.r.t. x : 

Watch Video Solution

e−x2

sin(logx)

4. Di�erentiate the following w.r.t. x : 

Watch Video Solution

tan− 1( )
e2x + 1

e2x − 1

5. Di�erentiate the following w.r.t. x : 

log((x + 3) + √x2 + 6x + 3)

https://dl.doubtnut.com/l/_iCX6qgGUmETA
https://dl.doubtnut.com/l/_gOfZc5QG2ZWR
https://dl.doubtnut.com/l/_rSd50fM8hu2h
https://dl.doubtnut.com/l/_XNrPKWVittGe
https://dl.doubtnut.com/l/_e3jR2zEHXPOX


View Text Solution

6. Di�erentiate the following w.r.t.x. 

Watch Video Solution

log(x + √a2 + x2)

7. Di�erentiate the following w.r.t. x : 

View Text Solution

x√x2 + 1 + log(x + √x2 + 1)

8. Di�erentiate the following w.r.t. x : 

Watch Video Solution

√x2 + 1 − log( + √1 + )
1

x

1

x2

https://dl.doubtnut.com/l/_e3jR2zEHXPOX
https://dl.doubtnut.com/l/_fLhBqFiFgPqb
https://dl.doubtnut.com/l/_0pZxt3lpSAjj
https://dl.doubtnut.com/l/_Uw4SM3QiRkTb


9. Di�erentiate the following w.r.t. x : 

Watch Video Solution

ex(x − 1)

(x2 + 1)

10. Di�erentiate the following w.r.t. x : 

Watch Video Solution

eax

sin(bx + c)

11. Di�erentiate the following w.r.t. x : 

Watch Video Solution

ex − 5e
1

3

12. Di�erentiate the following w.r.t. x : 

ex + 2 cos x

https://dl.doubtnut.com/l/_jn6u4kLfG6FY
https://dl.doubtnut.com/l/_k0x2eugNkXfu
https://dl.doubtnut.com/l/_cjTEOZPNPYD0
https://dl.doubtnut.com/l/_ohUlZac57k9l


Watch Video Solution

13. Di�erentiate the following w.r.t. x : 

Watch Video Solution

x2ex sinx

14. Di�erentiate the following w.r.t. x : 

.

Watch Video Solution

esec2 x + 3 cos − 1 x

15. Di�erentiate the following w.r.t. x : 

Watch Video Solution

log(sin√1 + x2)

https://dl.doubtnut.com/l/_ohUlZac57k9l
https://dl.doubtnut.com/l/_L9nIsUbsnIr2
https://dl.doubtnut.com/l/_2FYJ9DSYGrk7
https://dl.doubtnut.com/l/_3R0d0ii9Y7oX


16. Di�erentiate the following w.r.t. x : 

Watch Video Solution

sin(logx), x > 0

17. Di�erentiate the following w.r.t. x : 

Watch Video Solution

log(cos 5x)

18. Di�erentiate the following w.r.t. x : 

View Text Solution

cot(logx + e√x)

19. Di�erentiate the following w.r.t. x : 

2ln( )
x − 1

x + 1

https://dl.doubtnut.com/l/_TOKudZfSze48
https://dl.doubtnut.com/l/_thzolcqaUZYj
https://dl.doubtnut.com/l/_aqvdx6wIo4fk
https://dl.doubtnut.com/l/_yNbsZMWjLhMX


Watch Video Solution

20. Di�erentiate the following w.r.t. x : 

Watch Video Solution

x2ln(√ )
x2 + 9

x2 + 4

21. Di�erentiate the following w.r.t. x : 

Watch Video Solution

ln(secx + tanx)

22. Di�erentiate the following w.r.t. x : 

Watch Video Solution

ln(√ )
1 − cos x

1 + cos x

https://dl.doubtnut.com/l/_yNbsZMWjLhMX
https://dl.doubtnut.com/l/_zkBiwD8pbMyU
https://dl.doubtnut.com/l/_b7ZYPoRzaO4K
https://dl.doubtnut.com/l/_qZKcxuAw1vKN


23. Di�erentiate the following w.r.t. x : 

Watch Video Solution

log( )
1 + x

1 − x

24. Di�erentiate the following w.r.t. x : 

View Text Solution

log tan( + )
π

4
x

2

25. Di�erentiate the following w.r.t. x : 

Watch Video Solution

log( )
x + √x2 − a2

x − √x2 − a2

26. Di�erentiate the following w.r.t. x : 

log sin− 1(2x√1 − x2)

https://dl.doubtnut.com/l/_lTtshx8ZqsYc
https://dl.doubtnut.com/l/_tuOel1BZpx8u
https://dl.doubtnut.com/l/_IAPCfHdU1ib3
https://dl.doubtnut.com/l/_xHhBhZ19rpLE


View Text Solution

27. Di�erentiate the following w.r.t. x : 

Watch Video Solution

√log(sin( − 1))
x2

3

28. Find  when :  

View Text Solution

dy

dx

siny + logy = x2 + 18x + 3

29. Find  when :  

.

View Text Solution

dy

dx

xy + xe−y + yex = x2

https://dl.doubtnut.com/l/_xHhBhZ19rpLE
https://dl.doubtnut.com/l/_dKx0144EdaL7
https://dl.doubtnut.com/l/_ERQlgQZiXfvl
https://dl.doubtnut.com/l/_u2dsompsWLWX


EXERCISE 5(f) (LONG ANSWER TYPE QUESTIONS (II))

30. if  show that 

Watch Video Solution

ex+y = xy, =
dy

dx

y(1 − x)

x(y − 1)

31. if  prove that 

Watch Video Solution

y = ,
sin− 1 x

√1 − x2
(1 − x2) = xy + 1

dy

dx

32. If , show that .

Watch Video Solution

x = tan( logy)
1

a
(1 + x2) = ay

dy

dx

33. Di�erentiate  with respect to x.

View Text Solution

tan− 1( )
2x+ 1

1 − 4x

https://dl.doubtnut.com/l/_uLCl66YIuEPu
https://dl.doubtnut.com/l/_SET0lda0Pyq4
https://dl.doubtnut.com/l/_31rDPYIJ40Gy
https://dl.doubtnut.com/l/_oPXVfNUCo5QG


1. Prove that : 

Watch Video Solution

[log( ) + tan− 1( )] =
d

dx

x2 + x + 1

x2 − x + 1

2

√3

x√3

1 − x2

4

1 + x2 + x4

2. Prove that : 

.

Watch Video Solution

[ + log√1 − x2] =
d

dx

x sin− 1 x

√1 − x2

sin− 1 x

(1 − x2)
3 / 2

3. If , prove that :  

.

Watch Video Solution

y = log10 sinx

= (log10 e)cot x
dy

dx

4. If .y = sin[sin(log 3x)], find 
dy

dx

https://dl.doubtnut.com/l/_8IBFSzUjrnB7
https://dl.doubtnut.com/l/_4MozhxtiLHGy
https://dl.doubtnut.com/l/_j2kSUGObE9hJ
https://dl.doubtnut.com/l/_za2EGHpGW3KX


View Text Solution

5. Find, from �rst principle, the derivative of the following w.r.t. x : 

Watch Video Solution

e2x

6. Find, from �rst principle, the derivative of the following w.r.t. x : 

Watch Video Solution

e√x

7. Find, from �rst principle, the derivative of the following w.r.t. x : 

Watch Video Solution

xex

https://dl.doubtnut.com/l/_za2EGHpGW3KX
https://dl.doubtnut.com/l/_zZuiSGzDdByw
https://dl.doubtnut.com/l/_NNJmF2JgUelP
https://dl.doubtnut.com/l/_gNT5ngyF6OjN


8. Find, from �rst principle, the derivative of the following w.r.t. x : 

Watch Video Solution

esin x

9. Find, from �rst principle, the derivative of the following w.r.t. x : 

Watch Video Solution

e√tan x

10. Find, from �rst principle, the derivative of the following w.r.t. x : 

Watch Video Solution

log(sinx)

11. Find, from �rst principle, the derivative of the following w.r.t. x : 

log(cos x)

https://dl.doubtnut.com/l/_dHG0A7vHcZjZ
https://dl.doubtnut.com/l/_Qdb51bcPOrgc
https://dl.doubtnut.com/l/_6GFyQ8rgkHOo
https://dl.doubtnut.com/l/_cq2FtRphfdCT


EXERCISE 5(g) (SHORT ANSWER TYPE QUESTIONS)

Watch Video Solution

12. Find, from �rst principle, the derivative of the following w.r.t. x : 

Watch Video Solution

logx2

13. Find, from �rst principle, the derivative of the following w.r.t. x : 

.

Watch Video Solution

cos(logx), where x > 0

1. If x and y are connected parametrically by the equations given, without

eliminating the parameter, Find .

Watch Video Solution

dy

dx
x = 2at2, y = at4

https://dl.doubtnut.com/l/_cq2FtRphfdCT
https://dl.doubtnut.com/l/_SjJMTDyA1qxv
https://dl.doubtnut.com/l/_3jDVj2XJbs1r
https://dl.doubtnut.com/l/_3cBGJ4DIGhzi


2. Find , if x and y are connected parametrically by the equations,

given below without eliminating the parameter: 

Watch Video Solution

dy

dx

x = , y =
2t

1 + t2

1 − t2

1 + t2

3. Find , if x and y are connected parametrically by the equations,

given below without eliminating the parameter: 

Watch Video Solution

dy

dx

x = , y =
1 − t2

1 + t2

2t

1 + t2

4. Find , if x and y are connected parametrically by the equations,

given below without eliminating the parameter: 

Watch Video Solution

dy

dx

x = , y =
a(1 + t2)

1 − t2

2t

1 − t2

https://dl.doubtnut.com/l/_NdyDc655Vc2j
https://dl.doubtnut.com/l/_Mo2CcR1GVAVX
https://dl.doubtnut.com/l/_m9g29Voegyug
https://dl.doubtnut.com/l/_IikM2IyMi7Ei


5. Find , if x and y are connected parametrically by the equations,

given below without eliminating the parameter: 

.

Watch Video Solution

dy

dx

x = a√ , y = at√
t2 − 1

t2 + 1

t2 − 1

t2 + 1

6. If x and y are connected parametrically by the equations given, without

eliminating the parameter, Find .

Watch Video Solution

dy

dx
x = sin t, y = cos 2t

7. Find , if x and y are connected parametrically by the equations,

given below without eliminating the parameter: 

Watch Video Solution

dy

dx

x = log t, y = sin t

https://dl.doubtnut.com/l/_IikM2IyMi7Ei
https://dl.doubtnut.com/l/_UTsZoA9bPH8q
https://dl.doubtnut.com/l/_4aUHDoSroNTz


8. Find , if x and y are connected parametrically by the equations,

given below without eliminating the parameter: 

.

Watch Video Solution

dy

dx

x = et cos t, y = et sin t  at t =
π

2

9. Find  if  , 

Watch Video Solution

,
dy

dx
x = a cos θ y = a sin θ

10. Find , if x and y are connected parametrically by the equations,

given below without eliminating the parameter: 

Watch Video Solution

dy

dx

x = a cos θ, y = b sin θ

https://dl.doubtnut.com/l/_ZBrwkTSPQp81
https://dl.doubtnut.com/l/_6acMXVnWWPbs
https://dl.doubtnut.com/l/_s9dg8kwke4i2


11. If x and y are connected parametrically by the equations given, without

eliminating the parameter, Find .

Watch Video Solution

dy

dx
x = a cos θ, y = b cos θ

12. Find , if x and y are connected parametrically by the equations,

given below without eliminating the parameter: 

Watch Video Solution

dy

dx

x = a cos2 θ, y = b sin2 θ

13. Find , if x and y are connected parametrically by the equations,

given below without eliminating the parameter: 

Watch Video Solution

dy

dx

x = 2 cos2 θ, y = 2 sin2 θ

https://dl.doubtnut.com/l/_5XgM6J4WKlUN
https://dl.doubtnut.com/l/_JBWjYDpfW3OE
https://dl.doubtnut.com/l/_uCBC7Z21H12I


14. Find , if x and y are connected parametrically by the equations,

given below without eliminating the parameter: 

Watch Video Solution

dy

dx

x = 2 cos3 θ, y = 2 sin3 θ

15. Find , if x and y are connected parametrically by the equations,

given below without eliminating the parameter: 

Watch Video Solution

dy

dx

x = 3 cos3 θ, y = 3 sin3 θ

16. Find , if x and y are connected parametrically by the equations,

given below without eliminating the parameter: 

Watch Video Solution

dy

dx

x = c tan θ, y = c cot θ

https://dl.doubtnut.com/l/_ZpK7HTSi59qS
https://dl.doubtnut.com/l/_gAVwFHrYE3w6
https://dl.doubtnut.com/l/_2Y0FgVj68CqB
https://dl.doubtnut.com/l/_sL17DaBBW4EC


17. Find , if x and y are connected parametrically by the equations,

given below without eliminating the parameter: 

Watch Video Solution

dy

dx

x = a tan2 θ, y = b sec2 θ

18. If x and y are connected parametrically by the equations given, without

eliminating the parameter, Find .

Watch Video Solution

dy

dx
x = a secθ, y = b tan θ

19. If x and y are connected parametrically by the equations given, without

eliminating the parameter, Find .

Watch Video Solution

dy

dx
x = , y =

sin3 t

√cos 2t

cos3 t

√cos 2t

20. If 

W t h Vid S l ti

y = a(θ + sin θ), x = a(1 − cos θ),  then =
dy

dx

https://dl.doubtnut.com/l/_sL17DaBBW4EC
https://dl.doubtnut.com/l/_sInhQiPo3FSr
https://dl.doubtnut.com/l/_l9eSVk86cdVW
https://dl.doubtnut.com/l/_mUdqWbQuS3zp


Watch Video Solution

21. Find  if  and  .

Watch Video Solution

dy

dx
x = a(θ − sin θ) y = a(1 − cos θ)

22. If x and y are connected parametrically by the equations given,

without eliminating the parameter, Find .

Watch Video Solution

dy

dx

x = a(θ − sin θ), y = a(1 + cos θ)

23. Find , if x and y are connected parametrically by the equations,

given below without eliminating the parameter: 

Watch Video Solution

dy

dx

y = a(θ + sin θ), x = a(1 + cos θ)

https://dl.doubtnut.com/l/_mUdqWbQuS3zp
https://dl.doubtnut.com/l/_M29t8FLF8Lca
https://dl.doubtnut.com/l/_C8jkZFjZBMwg
https://dl.doubtnut.com/l/_sIEv9SAeJEDx


24. Find , if x and y are connected parametrically by the equations,

given below without eliminating the parameter: 

Watch Video Solution

dy

dx

x = a(θ − sin θ), y = b(1 + cos θ)

25. If x and y are connected parametrically by the equations given,

without eliminating the parameter, Find .

Watch Video Solution

dy

dx

x = cos θ − cos 2θ, y = sin θ − sin 2θ

26. Find , if x and y are connected parametrically by the equations,

given below without eliminating the parameter: 

Watch Video Solution

dy

dx

x = a(cos θ − cos 2θ), y = a(sin θ − sin 2θ)

https://dl.doubtnut.com/l/_Itmg5EOacd9O
https://dl.doubtnut.com/l/_etBwvDDNEUa9
https://dl.doubtnut.com/l/_aFqekG9T7hZ5
https://dl.doubtnut.com/l/_kQLVDv4WWlCC


EXERCISE 5(g) (LONG ANSWER TYPE QUESTIONS (I))

27. If x and y are connected parametrically by the equations given,

without eliminating the parameter, Find .

Watch Video Solution

dy

dx

x = a(cos θ + θ sin θ), y = a(sin θ − θ cos θ)

28. Find , if x and y are connected parametrically by the equations,

given below without eliminating the parameter: 

.

Watch Video Solution

dy

dx

x = cos 2θ + 2 cos θ, y = sin 2θ − 2 sin θ

1. Find , if x and y are connected parametrically by the equations,

given below without eliminating the parameter: 

Watch Video Solution

dy

dx

x = a sin θ, y = a(cos θ + log tan )
θ

2

https://dl.doubtnut.com/l/_kQLVDv4WWlCC
https://dl.doubtnut.com/l/_SYpZHuzGBAzN
https://dl.doubtnut.com/l/_ILzzneWtIeQT


2. Find , if x and y are connected parametrically by the equations,

given below without eliminating the parameter: 

.

Watch Video Solution

dy

dx

y = 12(1 − cos t), x = 10(t − sin t), − < t <
π

2

π

2

3. If .

Watch Video Solution

x = 2 cos θ − cos 2θ, y = 2 sin θ − sin 2θ, find  at θ =
dy

dx

π

2

4. If .

Watch Video Solution

x = a(cos θ + log tan ), y = a sin θ, find  at θ =
θ

2

dy

dx

π

3

5. Find .

Watch Video Solution

, where x = t3 + and y = (t + t2)
3dy

dx

1

t

https://dl.doubtnut.com/l/_ILzzneWtIeQT
https://dl.doubtnut.com/l/_xTa81UcmNb6k
https://dl.doubtnut.com/l/_wKhxSNMPrUSe
https://dl.doubtnut.com/l/_JVnm3epz5ECz
https://dl.doubtnut.com/l/_VvdVsaWYqYkt


6. For a positive constant a �nd  , where  and 

 .

Watch Video Solution

dy

dx
y = at+ 1

t

x = (t + )
a1

t

7. If  and  show that at

Watch Video Solution

x = a sin 2t(1 + cos 2t) y = b cos 2t(1 − cos 2t),

, = .
π

4

dy

dx

b

a

8. If , prove that :  

Watch Video Solution

x = , y = , t > 0
1 + log t

t2

3 + 2 log t

t

= t
dy

dx

https://dl.doubtnut.com/l/_VvdVsaWYqYkt
https://dl.doubtnut.com/l/_LECeIEV3unyi
https://dl.doubtnut.com/l/_2czHRpAVomeS
https://dl.doubtnut.com/l/_VVnJXHV4EcJM


EXERCISE 5(h) (SHORT ANSWER TYPE QUESTIONS)

9. If , prove that :  

.

Watch Video Solution

x = , y = , t > 0
1 + log t

t2

3 + 2 log t

t

y − 2x( )
2

= 1
dy

dx

dy

dx

10. Find , when :  

.

Watch Video Solution

dy

dx

x = et(sin t + cos t) and y = et(sin t − cos t)

1. Di�erentiate the following w.r.t. as indicated : 

.

Watch Video Solution

x2  w.r.t. x3

https://dl.doubtnut.com/l/_KHi7b6NvaeDH
https://dl.doubtnut.com/l/_CdeDkKgNwQ0N
https://dl.doubtnut.com/l/_FimuUQdaM1BJ


2. Di�erentiate the following w.r.t. as indicated : 

Watch Video Solution

 w.r.t. 
ax + b

cx + d

a' x + b'

c' x + d'

3. Di�erentiate the following w.r.t. as indicated : 

Watch Video Solution

e2x  w.r.t. ex

4. Di�erentiate the following w.r.t. as indicated : 

Watch Video Solution

 w.r.t. x2x2

1 + x2

5. Di�erentiate the following w.r.t. as indicated : 

(x2 − 1)
4 / 5

 w.r.t. |x|

https://dl.doubtnut.com/l/_k8C29afMvZ6X
https://dl.doubtnut.com/l/_ETHN82mhDqm6
https://dl.doubtnut.com/l/_Hcs1XPASlngJ
https://dl.doubtnut.com/l/_ACQWueDxvvf8


Watch Video Solution

6. Di�erentiate the following w.r.t. as indicated : 

Watch Video Solution

cos − 1 θ  w.r.t. log(1 + θ)

7. Di�erentiate the following w.r.t. as indicated : 

Watch Video Solution

sin− 1 θ  w.r.t. log(1 + θ)

8. Di�erentiate the following w.r.t. as indicated : 

Watch Video Solution

tanx  w.r.t. cos x

https://dl.doubtnut.com/l/_ACQWueDxvvf8
https://dl.doubtnut.com/l/_wZTLpLsiRAru
https://dl.doubtnut.com/l/_DVdBOlvBY6g9
https://dl.doubtnut.com/l/_eBa5DCOk7RYk


EXERCISE 5(h) (LONG ANSWER TYPE QUESTIONS (I))

9. Di�erentiate the following w.r.t. as indicated : 

Watch Video Solution

secx  w.r.t. cos ecx

10. Di�erentiate the following w.r.t. as indicated : 

Watch Video Solution

sin2 x  w.r.t. ecos x

11. Di�erentiate the following w.r.t. as indicated : 

Watch Video Solution

tan2 x  w.r.t. sec2(x2)

https://dl.doubtnut.com/l/_Ksfjcxlv2vbB
https://dl.doubtnut.com/l/_xETlcB2FcjYi
https://dl.doubtnut.com/l/_XkoEBiuJeLi5


1. Di�erentiate w.r.t. as indicated : 

Watch Video Solution

cos − 1( )  w.r.t. tan− 1 x
1

√1 + x2

2. Di�erentiate w.r.t. as indicated : 

Watch Video Solution

sin− 1( )  w.r.t. tan− 1 x
2x

1 + x2

3. Di�erentiate w.r.t. as indicated : 

Watch Video Solution

sin− 1( )  w.r.t. tan− 1( )
2x

1 + x2

2x

1 − x2

4. Di�erentiate w.r.t. as indicated : 

tan− 1  w.r.t. tan− 13x − x3

1 − 3x2

2x

1 − x2

https://dl.doubtnut.com/l/_B7aHDfGI3kKl
https://dl.doubtnut.com/l/_R9ol0rEsMXOA
https://dl.doubtnut.com/l/_SP3MgCZcAxWM
https://dl.doubtnut.com/l/_zUB4VQr3qzrI


Watch Video Solution

5. Di�erentiate  with respect to 

Watch Video Solution

cos − 1( )
1 − x2

1 + x2
tan− 1( ).

3x − x3

1 − 3x2

6. Di�erentiate w.r.t. as indicated : 

Watch Video Solution

tan− 1( )  w.r.t. tan− 1( )
3x − x3

1 − 3x2

x

√1 − x2

7. Di�erentiate w.r.t. as indicated : 

Watch Video Solution

cos − 1( )  w.r.t. sin− 1( )
1 − x2

1 + x2

2x

1 + x2

https://dl.doubtnut.com/l/_zUB4VQr3qzrI
https://dl.doubtnut.com/l/_YeUq4bSxKyBl
https://dl.doubtnut.com/l/_aWad9tCJJQgw
https://dl.doubtnut.com/l/_riQahCdbdxf1


8. Di�erentiate w.r.t. as indicated : 

Watch Video Solution

tan− 1( )  w.r.t. tan− 1 ax
√1 + a2x2 − 1

ax

9. Di�erentiate w.r.t. as indicated : 

Watch Video Solution

tan− 1( )  w.r.t. sin− 1( )
√1 + x2 − 1

x

2x

1 + x2

10. Di�erentiate w.r.t. as indicated : 

.

Watch Video Solution

tan− 1( )  w.r.t. sin− 1(2x√1 − x2)
x

√1 − x2

https://dl.doubtnut.com/l/_ouo6PEDmsWPd
https://dl.doubtnut.com/l/_PLpRofifRrPL
https://dl.doubtnut.com/l/_wv0KDFhWCStg


11. Di�erentiate w.r.t. as indicated : 

Watch Video Solution

tan− 1( )  w.r.t. sin(2 cot − 1 √ )
x

1 + √1 − x2

1 + x

1 − x

12. Write the derivative of  wrt. 

Watch Video Solution

ex √x

13. Di�erentiate w.r.t. as indicated : 

Watch Video Solution

log10 x  w.r.t. x2

14. Di�erentiate w.r.t. as indicated : 

Watch Video Solution

sinx2  w.r.t. x3

https://dl.doubtnut.com/l/_RAmTJ6TU1CSi
https://dl.doubtnut.com/l/_B5lIYKNC77Vk
https://dl.doubtnut.com/l/_NFZsjfHoARNy
https://dl.doubtnut.com/l/_QRSu5MOBbnJc


15. Di�erentiate w.r.t. as indicated : 

Watch Video Solution

√1 + x2  w.r.t. tan− 1 x

16. Prove that derivative of  is

independent of x.

Watch Video Solution

tan− 1( )  w.r.t. sin− 1 x
x

1 + √1 − x2

17. Prove that the derivative of 

is independent of x.

Watch Video Solution

tan− 1( )  w.r.t. tan− 1 x
√1 + x2 − 1

x

https://dl.doubtnut.com/l/_QRSu5MOBbnJc
https://dl.doubtnut.com/l/_97gd8iXltpQX
https://dl.doubtnut.com/l/_aeY79EEFYm6z
https://dl.doubtnut.com/l/_Qx6NnRbwZuE1


EXERCISE 5(i) (SHORT ANSWER TYPE QUESTIONS)

18. Di�erentiate 

Watch Video Solution

tan− 1( )w. r. t. sin− 1( )
√1 + x2 − √1 − x2

√1 + x2 + √1 − x2

2x

1 + x2

19. Di�erentiate  with respect to 

Watch Video Solution

tan− 1{ }
√1 + x2 − √1 − x2

√1 + x2 + √1 − x2
cos − 1 x2

20. Di�erentiate 

at x = 0.

Watch Video Solution

tan− 1( )  w.r.t. tan− 1( )
√1 + x2 + 1

x

2x√1 − x2

1 − 2x2

https://dl.doubtnut.com/l/_FyBioN6B4qAU
https://dl.doubtnut.com/l/_vdgvYn6GEPFY
https://dl.doubtnut.com/l/_mDnXBZVr86N2


1. Di�erentiate the following w.r.t. x : 

Watch Video Solution

(√x)√x

2. Di�erentiate the following w.r.t. x : 

Watch Video Solution

( )
x1

2

3. Di�erentiate the following w.r.t. x : 

Watch Video Solution

(xx)x

4. Di�erentiate the following w.r.t. x : 

xx2

https://dl.doubtnut.com/l/_Y5UN5PfGIVak
https://dl.doubtnut.com/l/_qzR6amfO8fYE
https://dl.doubtnut.com/l/_MnLBEv9tRWZM
https://dl.doubtnut.com/l/_hfSJVP6K0Sho


Watch Video Solution

5. Di�erentiate the following w.r.t. x : 

Watch Video Solution

(5x)3 cos 2x

6. Di�erentiate the following w.r.t. x : 

Watch Video Solution

xsin x, x > 0

7. Di�erentiate the following w.r.t. x : 

Watch Video Solution

(sinx)x

https://dl.doubtnut.com/l/_hfSJVP6K0Sho
https://dl.doubtnut.com/l/_rWwBNmG4suEf
https://dl.doubtnut.com/l/_1zZLItf0biDK
https://dl.doubtnut.com/l/_4FEaB3FeY1RY


8. Di�erentiate the following w.r.t. x : 

Watch Video Solution

xsin − 1 x

9. Di�erentiate the following w.r.t. x : 

Watch Video Solution

xx sin− 1
√x

10. Di�erentiate the following w.r.t. x : 

Watch Video Solution

(sinx)logx, sinx > 0

11. Di�erentiate the following w.r.t. x : 

(sinx)tan x

https://dl.doubtnut.com/l/_fmRrSKaz7dJG
https://dl.doubtnut.com/l/_trvmbCCvEpZs
https://dl.doubtnut.com/l/_SXofANnixhEw
https://dl.doubtnut.com/l/_HnkbZQs8E5kG


Watch Video Solution

12. Di�erentiate the following w.r.t. x : 

Watch Video Solution

(sinx)sin x

13. Di�erentiate the following w.r.t. x : 

Watch Video Solution

(sec2 x)
1 /x

14. Di�erentiate the following w.r.t. x : 

Watch Video Solution

(x cos x)x

https://dl.doubtnut.com/l/_HnkbZQs8E5kG
https://dl.doubtnut.com/l/_n9m5VGPcs2k2
https://dl.doubtnut.com/l/_qq5DY5PKierc
https://dl.doubtnut.com/l/_DZ5wi834yb6n


15. Di�erentiate the following w.r.t. x : 

Watch Video Solution

(x)logx

16. Di�erentiate the following w.r.t. x : 

Watch Video Solution

(logx)logx, x > 1

17. Di�erentiate the following w.r.t. x : 

Watch Video Solution

xsin 2x+ cos 2x

18. Di�erentiate the following w.r.t. x : 

xsin x+ cos x

https://dl.doubtnut.com/l/_EjAD6gpyufPw
https://dl.doubtnut.com/l/_aC96Q8BmCAtq
https://dl.doubtnut.com/l/_799HvT4T81vl
https://dl.doubtnut.com/l/_ZWqClIVtwb8O


Watch Video Solution

19. Di�erentiate the following w.r.t. x : 

Watch Video Solution

(logx)x

20. Di�erentiate the following w.r.t. x : 

Watch Video Solution

(sin− 1 x)
x

21. Di�erentiate the following w.r.t. x : 

Watch Video Solution

(tan− 1 x)
x

https://dl.doubtnut.com/l/_ZWqClIVtwb8O
https://dl.doubtnut.com/l/_WfiKbdNtY4rX
https://dl.doubtnut.com/l/_4iNGpx8gKM8A
https://dl.doubtnut.com/l/_UZ1N2fZxSalN


22. Di�erentiate the following w.r.t. x : 

Watch Video Solution

xcos − 1 x

23. Di�erentiate the following w.r.t. x : 

Watch Video Solution

(sinx)cos − 1 x

24. Di�erentiate the following w.r.t. x : 

Watch Video Solution

(sinx − cos x)sin x− cos x, < x <
π

4

3π

4

25. Di�erentiate the following w.r.t. x : 

cos(xx)

https://dl.doubtnut.com/l/_TgyHhUiDU6me
https://dl.doubtnut.com/l/_nOCpEIpy7Q2k
https://dl.doubtnut.com/l/_XWRaWTlo8lgr
https://dl.doubtnut.com/l/_4a2xqsaSyKnm


EXERCISE 5(i) (LONG ANSWER TYPE QUESTIONS (I))

Watch Video Solution

26. Di�erentiate the following w.r.t. x : 

Watch Video Solution

(1 + x)logx

27. Di�erentiate the following w.r.t. x : 

Watch Video Solution

(logx)cos x

1. Di�erentiate the following w.r.t. x : 

Watch Video Solution

xsin x + (sinx)x

https://dl.doubtnut.com/l/_4a2xqsaSyKnm
https://dl.doubtnut.com/l/_tgch54gbZhZF
https://dl.doubtnut.com/l/_SJABPHyFB4eR
https://dl.doubtnut.com/l/_BGi7Vn2SSG4C


2. Di�erentiate the following w.r.t. x : 

Watch Video Solution

(x)logx + (logx)x

3. Di�erentiate the following w.r.t. x : 

Watch Video Solution

(x)tan x + (tanx)x

4. Di�erentiate the following w.r.t. x : 

Watch Video Solution

xcot x + (cos x)sin x

5. Di�erentiate the following w.r.t. x : 

xcos x + (cos x)x

https://dl.doubtnut.com/l/_kccEqiX5En2K
https://dl.doubtnut.com/l/_lrsrvuftjxAp
https://dl.doubtnut.com/l/_xgQOTsopBaeL
https://dl.doubtnut.com/l/_aqhsuU0X2KRa


Watch Video Solution

6. Di�erentiate the following w.r.t. x : 

Watch Video Solution

xcos x + (cos x)sin x

7. Di�erentiate the following w.r.t. x : 

Watch Video Solution

(sinx)cos x + (cos x)sin x

8. 

Watch Video Solution

y = (sinx)tan x + (cos x)secx

https://dl.doubtnut.com/l/_aqhsuU0X2KRa
https://dl.doubtnut.com/l/_QM7riB1yzGe5
https://dl.doubtnut.com/l/_xVfisi1bbe62
https://dl.doubtnut.com/l/_1o1G7VuWuBcr


9. Di�erentiate the following w.r.t. x : 

Watch Video Solution

(logx)x + (x)cos x

10. Di�erentiate the following w.r.t. x : 

Watch Video Solution

xsin x + (logx)x

11. Di�erentiate the following w.r.t. x : 

Watch Video Solution

(x)sin x + sin(xx)

12. Di�erentiate the following w.r.t. x : 

(x)x + (sinx)x

https://dl.doubtnut.com/l/_VeZMLLJJgBiN
https://dl.doubtnut.com/l/_sJuX8KcC7uWU
https://dl.doubtnut.com/l/_2j69qF5BzzlW
https://dl.doubtnut.com/l/_Rf4CnqccqgIS


Watch Video Solution

13. Di�erentiate the following w.r.t. x : 

Watch Video Solution

(x)sin x + (cos x)x

14. Di�erentiate the following w.r.t. x : 

Watch Video Solution

xsin x + (sinx)cos x

15. Di�erentiate the following w.r.t. x : 

Watch Video Solution

(sinx)secx + (tanx)cos x

https://dl.doubtnut.com/l/_Rf4CnqccqgIS
https://dl.doubtnut.com/l/_xNh4YB0XG8o7
https://dl.doubtnut.com/l/_JtR7k8nBJYL0
https://dl.doubtnut.com/l/_aqxaxXsjVox5


16. Di�erentiate the following w.r.t. x : 

Watch Video Solution

(tanx)cot x + xtan x, 0 < x <
π

4

17. Di�erentiate the following w.r.t. x : 

Watch Video Solution

xsin x + (sinx)cos x

18. Di�erentiate the following w.r.t. x : 

Watch Video Solution

(sinx)x + sin− 1
√x

19. Di�erentiate the following w.r.t. x:

Watch Video Solution

(logx)x + xlogx

https://dl.doubtnut.com/l/_p47OzVu4jykG
https://dl.doubtnut.com/l/_nkJT47IWz4xd
https://dl.doubtnut.com/l/_uBORAY7nlCzC
https://dl.doubtnut.com/l/_ku0NzBwKkhm1


20. Di�erentiate the following w.r.t. x : 

Watch Video Solution

(logx)
cos x

+
x2 + 1

x2 − 1

21. Di�erentiate the following w.r.t. x:

Watch Video Solution

(x cos x)
x

+ (x sinx)
1
x

22. Di�erentiate the following w.r.t. x : 

Watch Video Solution

(cos x)
x

+ (sinx)
1 /x

23. 

Watch Video Solution

y = esin x + (tanx)
x

https://dl.doubtnut.com/l/_ku0NzBwKkhm1
https://dl.doubtnut.com/l/_8jCQR7NpqCkl
https://dl.doubtnut.com/l/_URhyGogy9CkK
https://dl.doubtnut.com/l/_wpZ65rInp9Xd
https://dl.doubtnut.com/l/_jMYWLnj0U3ny


24. Di�erentiate the following w.r.t. x : 

Watch Video Solution

xx − 2sin x

25. Di�erentiate the functions given w.r.t. x:

Watch Video Solution

(x + )
x

+ x
(1 + )1

x

1
x

26. Di�erentiate the following w.r.t. x : 

Watch Video Solution

xx2 − 3 + (x − 3)
x2

, for x > 3

27. Di�erentiate the following w.r.t. x : 

W h Vid S l i

xx + (sinx)
x

https://dl.doubtnut.com/l/_jMYWLnj0U3ny
https://dl.doubtnut.com/l/_hKjH5A1vtFBD
https://dl.doubtnut.com/l/_xk55MrMmBCA7
https://dl.doubtnut.com/l/_JGFLBjIr8eVz
https://dl.doubtnut.com/l/_QKyRR2UalRn3


Watch Video Solution

28. Di�erentiate the following w.r.t. x : 

Watch Video Solution

, x ≠ ,
(ax + b)(cx + d)

(ax − b)(cx − d)

b

a

d

c

29. Di�erentiate the following w.r.t. x : 

Watch Video Solution

√
(x − 3)(x2 + 4)

3x2 + 4x + 5

30. Di�erentiate the following w.r.t. x : 

Watch Video Solution

x2ex sinx

https://dl.doubtnut.com/l/_QKyRR2UalRn3
https://dl.doubtnut.com/l/_QqMJcxXUEdgV
https://dl.doubtnut.com/l/_B5ZeU4ZXCQZg
https://dl.doubtnut.com/l/_pGLPVWDLRJMv


31. Di�erentiate the following w.r.t. x : 

Watch Video Solution

ex cos3 x sin2 x

32. Di�erentiate the following w.r.t. x : 

Watch Video Solution

(x + 3)2(x + 4)3(x + 5)4

33. Di�erentiate the following w.r.t. x : 

Watch Video Solution

√(x − 1)(x − 2)(x − 3)(x − 4)

34. If  , �nd  .

Watch Video Solution

xy = ex−y dy

dx

https://dl.doubtnut.com/l/_Lj8TvkYaPwBn
https://dl.doubtnut.com/l/_81Z91SL3qVU5
https://dl.doubtnut.com/l/_UjhyeqIFCJ4r
https://dl.doubtnut.com/l/_PaRLItApZWNW


35. If .

Watch Video Solution

(sinx)
y

= (siny)
x
, find 

dy

dx

36. Find .

Watch Video Solution

 if (sinx)
cos y

= (cos y)
sin xdy

dx

37. Di�erentiate  w.r.t. x.

Watch Video Solution

log(xx + cos ec2x)

38. If , show that .

Watch Video Solution

xpyq = (x + y)p+q =
dy

dx

y

x

https://dl.doubtnut.com/l/_PaRLItApZWNW
https://dl.doubtnut.com/l/_77HDCMiHGHLB
https://dl.doubtnut.com/l/_B2AIqnj5KgeM
https://dl.doubtnut.com/l/_pVU6df3Jn5Yz
https://dl.doubtnut.com/l/_VHWUFbcoYt6l


39. If , show that 

Watch Video Solution

y = xy =
dy

dx

y2

x(1 − y logx)

40. If , then prove that 

Watch Video Solution

yx = ey−x =
dy

dx

(1 + logy)
2

logy

41. If  , prove that 

Watch Video Solution

xx + yx = 1 = − { }
dy

dx

xx(1 + logx) + yx logy

xy ( x− 1 )

42. If 

Watch Video Solution

xy + yx = 1, find 
dy

dx

https://dl.doubtnut.com/l/_3oc5oUWCH9MR
https://dl.doubtnut.com/l/_ky6gfU5yDEJ0
https://dl.doubtnut.com/l/_ltjK81aj0bKr
https://dl.doubtnut.com/l/_vJN7uima4pV9


43. If  , then �nd .

Watch Video Solution

xy + yx = ab
dy

dx

44. If 

Watch Video Solution

xy + yx = 4, find 
dy

dx

45. If .

Watch Video Solution

xy + yx = loga, find 
dy

dx

46. Show that if , then :  

.

Watch Video Solution

xy + yx = mn

= −
dy

dx

yx logy + yxy− 1

xy logx + xyx− 1

https://dl.doubtnut.com/l/_DZ26ImNFmjI9
https://dl.doubtnut.com/l/_MbuZQShFAdrR
https://dl.doubtnut.com/l/_Lkg4WwsqKVI2
https://dl.doubtnut.com/l/_aDuxTv9gxBoz


47. Find the derivative of the function given by : 

 and hence, �nd f'(0).

A. 0

B. -1

C. 1

D. 2

Answer: c

Watch Video Solution

f(x) = (1 + x)(1 + x2)(1 + x4).... . (1 + x2n)

48. Di�erentiate  in three ways mentioned

below:(i) by using product rule(ii) by expanding the product to obtain a

single polynomial.(iii) by logarithmic di�erentiation.Do they all give the

same answer?

Watch Video Solution

(x2 − 5x + 8)(x3 + 7x + 9)

https://dl.doubtnut.com/l/_Ql2jpOFgy1dX
https://dl.doubtnut.com/l/_EAniCSJxwh8Q


EXERCISE 5(j) (LONG ANSWER TYPE QUESTIONS (I))

49. If u, v and w are functions of x, then show that

in two ways - �rst by repeated

application of product rule, second by logarithmic di�erentiation.

Watch Video Solution

(u
.
v

.
w) = v

.
w + u

.
w + u

.
v

d

dx

du

dx

.
dv

dx

dw

dx

1. If  prove that 

Watch Video Solution

y = √x + √x + √x + ... → ∞, =
dy

dx

1

2y − 1

2. If

.

Watch Video Solution

y = √3x + √3x + √3x + ...to ∞,  prove that : (2y − 1) = 3x log 3
dy

dx

https://dl.doubtnut.com/l/_PgPKk0U4uVkq
https://dl.doubtnut.com/l/_dFjNP1DemcJg
https://dl.doubtnut.com/l/_jZ7bKogqszlX


3. If 

Watch Video Solution

y = √sinx + √sinx + √sinx + → ∞, provethat =
dy

dx

cos x

2y − 1

4. If 

Watch Video Solution

y = (sinx) ( sin x ) ( sin x ) ... ∞

,  prove that = .
dy

dx

y2 cot x

(1 − y log sinx)

5. If

Watch Video Solution

y = (cos x)cos x ^ (cos x) ∧ ((((∞)))), provethat = −
dy

dx

y2 tanx

(1 − y log cos x)

6. If  then prove that  at 

Watch Video Solution

y = (tanx)
( tan x ) ( tan x ) ... ∞

, = 2
dy

dx
x = .

π

4

https://dl.doubtnut.com/l/_RQbPqLblEOtk
https://dl.doubtnut.com/l/_jqcVPOn2vPwV
https://dl.doubtnut.com/l/_F0HpGUoXy6fz
https://dl.doubtnut.com/l/_auti2692KnTy
https://dl.doubtnut.com/l/_2zlo918XRSKe


EXERCISE 5(k) (SHORT ANSWER TYPE QUESTIONS)

7. If  then prove that 

Watch Video Solution

y = xxx ... ∞
x =
dy

dx

y2

1 − y logx

8. 

Watch Video Solution

If y = ax
ax ... ∞

, prove that = .
dy

dx

y2(logy)

x[1 − y(logx)(logy)]

9. If 

Watch Video Solution

y = x + ,  prove that = .
1

x + 1

x+ 1
x+ ... ∞

dy

dx

y

(2y − x)

10. If  , prove that 

Watch Video Solution

y =
sinx

1 + cos x

1 + sin x

1 + cosx

1 +  
..

−→   ∞

=
dy

dx

(1 + y)cos x + y sinx

1 + 2y + cos x − sinx

https://dl.doubtnut.com/l/_2zlo918XRSKe
https://dl.doubtnut.com/l/_PM1uxBQxTOTP
https://dl.doubtnut.com/l/_p71BcdYRRVWF
https://dl.doubtnut.com/l/_diAtkCtHVUfL


1. Find  when y is given by :  

1 + 2x.

Watch Video Solution

(a) and (b)
dy

dx

d2y

dx2

2. Find  when y is given by :  

Watch Video Solution

(a) and (b)
dy

dx

d2y

dx2

ax3 + bx2 + cx + d

3. Find  when y is given by :  

Watch Video Solution

(a) and (b)
dy

dx

d2y

dx
2

, x ≠ −
1

2x + 3

3

2

https://dl.doubtnut.com/l/_dZcM6u0LAe3p
https://dl.doubtnut.com/l/_ONdnTG9RgzRU
https://dl.doubtnut.com/l/_CSCG8mUNx6kV


4. Find  when y is given by :  

Watch Video Solution

(a) and (b)
dy

dx

d2y

dx
2

logx − x

5. Find  when y is given by :  

.

Watch Video Solution

(a) and (b)
dy

dx

d2y

dx2

ex + x4

6. Find the second derivatives of the following functions : 

Watch Video Solution

x20

7. Find the second derivatives of the following functions : 

x2 + 3x + 2

https://dl.doubtnut.com/l/_JLDIhWZgL7kI
https://dl.doubtnut.com/l/_YPrd3ln3oUGO
https://dl.doubtnut.com/l/_188Tt88Xb392
https://dl.doubtnut.com/l/_kW1lIvMNqZyU


Watch Video Solution

8. Find the second derivatives of the following functions : 

Watch Video Solution

x cos x

9. Find the second derivatives of the following functions : 

Watch Video Solution

x3 + tanx

10. Find the second derivatives of the following functions : 

Watch Video Solution

logx

https://dl.doubtnut.com/l/_kW1lIvMNqZyU
https://dl.doubtnut.com/l/_ttDyScF2Mdfp
https://dl.doubtnut.com/l/_G5tf0PBjMoXe
https://dl.doubtnut.com/l/_2FrO3GYEE9j6


11. Find the second derivatives of the following functions : 

Watch Video Solution

x3 logx

12. Find the second derivatives of the following functions : 

Watch Video Solution

log(logx)

13. Find the second derivatives of the following functions : 

Watch Video Solution

sin(logx)

14. Find the second derivatives of the following functions : 

ex sin 5x

https://dl.doubtnut.com/l/_YD6jYQAE8KFO
https://dl.doubtnut.com/l/_eRZw2Lx9565Y
https://dl.doubtnut.com/l/_y2PaJD8UeFxY
https://dl.doubtnut.com/l/_zR0gNj8MGPzc


Watch Video Solution

15. Find the second derivatives of the following functions : 

Watch Video Solution

e6x cos 3x

16. Find the second derivatives of the following functions : 

Watch Video Solution

e−x cos x

17. Find the second derivatives of the following functions : 

Watch Video Solution

tanx + secx

https://dl.doubtnut.com/l/_zR0gNj8MGPzc
https://dl.doubtnut.com/l/_ckTOKW66anRH
https://dl.doubtnut.com/l/_jOxq6e054fLJ
https://dl.doubtnut.com/l/_NwfEZ69PERlB


EXERCISE 5(k) (LONG ANSWER TYPE QUESTIONS (I))

18. Find the second derivatives of the following functions : 

Watch Video Solution

logx

x

19. Find the second derivatives of the following functions : 

Watch Video Solution

xx

1. If , then show that :  

Watch Video Solution

y = cos − 1 x

(1 − x2) − x = 0
d2y

dx2

dy

dx

https://dl.doubtnut.com/l/_dLtCcGgH1H4R
https://dl.doubtnut.com/l/_9LdlIlSIxRl9
https://dl.doubtnut.com/l/_OjgnERf2H4EC


2. If , then show that :  

Watch Video Solution

y = a sin− 1 x

(1 − x2) − x = 0
d2y

dx
2

dy

dx

3. If  , show that,  .

Watch Video Solution

y = ae2x + be−x − − 2y = 0
d2y

dx2

dy

dx

4. If  , prove that  .

Watch Video Solution

y = 3 e2x + 2 e3x − 5 + 6y = 0
d2y

dx2

dy

dx

5. If  show that 

Watch Video Solution

y = Aemx + Benx, − + mny = 0.
d2y

dx
2

(m + n)dy

dx

https://dl.doubtnut.com/l/_7mD2PgjeGFZj
https://dl.doubtnut.com/l/_eG6zvdjtbST5
https://dl.doubtnut.com/l/_liu1b1F66AP7
https://dl.doubtnut.com/l/_gB5PKU8u6J2j
https://dl.doubtnut.com/l/_h2DBPHWN9Vyd


6. If , show that :  

.

Watch Video Solution

y = Peax + Qebx

− (a + b) + aby = 0
d2y

dx
2

dy

dx

7. If , prove that : 

Watch Video Solution

y = 2 sinx + 3 cos x y + = 0
d2y

dx2

8. If , prove that : .

Watch Video Solution

y = 5 sinx − 3 sinx + y = 0
d2y

dx2

9. If 

Watch Video Solution

ey(x + 1) = 1, showthat = ( )
2

.
d2y

dx
2

dy

dx

https://dl.doubtnut.com/l/_h2DBPHWN9Vyd
https://dl.doubtnut.com/l/_3pyTEPSu9WQg
https://dl.doubtnut.com/l/_OTVd4J6rZWf6
https://dl.doubtnut.com/l/_RliNFLNsc5RF


10. If , prove that .

Watch Video Solution

y = A sinx + B cos x + y = 0
d2y

dx
2

11. Find  in the following  

Watch Video Solution

d2y

dx2

x = at2, y = 2at

12. Find  in the following  

Watch Video Solution

d2y

dx2

x = , y =
2at2

1 + t

3at

1 + t

13. Find  in the following  

Watch Video Solution

d2y

dx
2

x = a cos θ, y = b sin θ

https://dl.doubtnut.com/l/_1rZQ6cpcqLGi
https://dl.doubtnut.com/l/_URIr80AWBUUp
https://dl.doubtnut.com/l/_nuAL2GGotnxJ
https://dl.doubtnut.com/l/_zRObYhlIuK8h


Watch Video Solution

14. Find  in the following  

Watch Video Solution

d2y

dx2

x = a cos3 θ, y = a sin3 θ

15. Find  in the following  

Watch Video Solution

d2y

dx2

x = a cos3 θ, y = b sin3 θ

16. Find  in the following  

If 

Watch Video Solution

d2y

dx
2

x + y = a , find 
2
3

2
3

2
3

d2y

dx
2

https://dl.doubtnut.com/l/_zRObYhlIuK8h
https://dl.doubtnut.com/l/_i6x3aA3vKQzn
https://dl.doubtnut.com/l/_PLhzvXUXwhbo
https://dl.doubtnut.com/l/_Zv7nWzxdWW4x


17. Find  in the following  

If , then �nd the value of .

Watch Video Solution

d2y

dx
2

x = a cos3 θ and y = a sin3 θ  at θ =
d2y

dx2

π

6

18. Find  in the following  

Watch Video Solution

d2y

dx2

x = a(cos t + t sin t), y = a(sin t − t cos t)

19. Find  in the following  

Watch Video Solution

d2y

dx
2

x = a(θ + sin θ), y = a(1 + cos θ)

20. Find  when :   at θ =
d2y

dx
2

π

2

x = a(θ + sin θ), y = a(1 − cos θ)

https://dl.doubtnut.com/l/_6lm4LosKQW20
https://dl.doubtnut.com/l/_qL3PJl2RvOl7
https://dl.doubtnut.com/l/_6pcw9htBiUNJ
https://dl.doubtnut.com/l/_QfGkzBhKNZHA


Watch Video Solution

21. Find  when :  

Watch Video Solution

 at θ =
d2y

dx
2

π

2

x = a(θ − sin θ), y = a(1 + cos θ)

22. Find  when :  

Watch Video Solution

 at θ =
d2y

dx2

π

2

x = a(1 − cos θ), y = a(θ + sin θ)

23. Find  when :  

Watch Video Solution

 at θ =
d2y

dx2

π

2

x = a(θ − sin θ), y = a(1 − cos θ)

https://dl.doubtnut.com/l/_QfGkzBhKNZHA
https://dl.doubtnut.com/l/_oKK3uwkyp2sc
https://dl.doubtnut.com/l/_fNpLcZ1ZmxdC
https://dl.doubtnut.com/l/_6pl4aoXxnx1I


24. Find  when :  

Watch Video Solution

 at θ =
d2y

dx
2

π

4

x = a(cos θ + log tan θ/2), y = a sin θ

25. If  then �nd the value of  and 

 at  .

Watch Video Solution

x = cos t + ,   y = sin t,
log tan t

2

d2y

dt2

d2y

dx2
t =

π

4

26. Find  when :  

Watch Video Solution

d2y

dx
2

x = 2 cos θ − cos 2θ and y = 2 sin θ − sin 2θ

27. If , �nd 

.

x = a(cos 2θ + 2θ sin 2θ)  andy = a(sin 2θ − 2θ cos 2θ)

 atθ =
d2y

dx
2

π

8

https://dl.doubtnut.com/l/_VTKi8ELEJl1k
https://dl.doubtnut.com/l/_edv5LiI6rewr
https://dl.doubtnut.com/l/_1vroZ2Z1dfEN
https://dl.doubtnut.com/l/_9iJ2unLDqzA4


Watch Video Solution

28. If  and  , �nd 

Watch Video Solution

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

2

d2 y

dx
2

29. If , then 

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

x + y = tan− 1 y  and = f(y)
d2y

dx2

dy

dx
f(y) =

−
2

y3

2

y3

1

y

−
1

y

https://dl.doubtnut.com/l/_9iJ2unLDqzA4
https://dl.doubtnut.com/l/_OrR8bs8NcHbz
https://dl.doubtnut.com/l/_6LDNUxzyrAs6


30. If  then prove that .

Watch Video Solution

y = (sin− 1
x)

2
(1 − x2) − x − 2 = 0

d2y

dx
2

dy

dx

31. If , then prove that :  

.

Watch Video Solution

y = (cos − 1 x)
2

(1 − x2)y2 − xy1 − 2 = 0

32. If , show that 

Watch Video Solution

y = (tan− 1 x)
2

(x2 + 1)
2
y2 + 2x(x2 + 1)y1 = 2

33. If , then show that 

Watch Video Solution

y = (cot − 1 x)
2

(x2 + 1)
2

+ 2x(x2 + 1) = 2.
d2y

dx2

dy

dx

https://dl.doubtnut.com/l/_nQhD7lMIwUuO
https://dl.doubtnut.com/l/_blvG372TYQl3
https://dl.doubtnut.com/l/_BWSOLtAq2QyD
https://dl.doubtnut.com/l/_CEZoW3tZJ6Vs


34. If  , show that  

Watch Video Solution

y =
s ∈− 1  x

√1 − x2
(1 − x2) −  3x  −  y = 0

d2 y

dx
2

dy

dx

35. If  , prove that 

Watch Video Solution

y = log [x + √x2 + 1] (x2 + 1) + x = 0
d2 y

dx
2

dy

dx

36. If  , prove that:  .

Watch Video Solution

y = log{x + √x2 + a2} (x2 + a2) + x = 0
d2y

dx
2

dy

dx

37. If , then show that 

Watch Video Solution

y = {x + √x2 + 1}
m

(x2 + 1) + x − m2y = 0.
d2y

dx2

dy

dx

https://dl.doubtnut.com/l/_va2i6Ek9r6sk
https://dl.doubtnut.com/l/_ZqwllJvahfg5
https://dl.doubtnut.com/l/_yAHgQRSUordE
https://dl.doubtnut.com/l/_jBoIpDL3gYBm
https://dl.doubtnut.com/l/_oxGeFITHQKfZ


38. If , then prove that :  

.

Watch Video Solution

y = cos(m cos − 1 x)

(1 − x2) − x + m2y = 0
d2y

dx
2

dy

dx

39. If , prove that :  

.

Watch Video Solution

y = sin(m tan− 1 x)

(1 + x2)
2
y2 + 2x(1 + x2)y1 + m2y = 0

40. If , show that :  

.

Watch Video Solution

y = em sin − 1 x, − 1 ≤ x ≤ 1

(1 − x2)y2 − xy1 − m2y = 0

41. If , show that : 

Watch Video Solution

y = ea cos − 1 x, − 1 ≤ x ≤ 1 =
dy

dx

−aea cos − 1 x

√1 − x2

https://dl.doubtnut.com/l/_oxGeFITHQKfZ
https://dl.doubtnut.com/l/_RLmogyIm6Db2
https://dl.doubtnut.com/l/_Jj46OCfO9Xng
https://dl.doubtnut.com/l/_y7Vs9zXezKlG


42. If show that 

.

Watch Video Solution

y = ea cos ( − 1 ) x, − 1 ≤ x ≤ 1,

(1 − x2) − x − a2y = 0
d2y

dx
2

dy

dx

43. If , prove that :  

.

Watch Video Solution

y = em tan − 1 x

(1 + x2) + (2x − m) = 0
d2y

dx2

dy

dx

44. If , then prove that :  

.

Watch Video Solution

y = eax cos bx

− 2a + (a2 + b2)y = 0
d2y

dx2

dy

dx

45. If , show that .

Watch Video Solution

y = sin− 1 x (1 − x2) − x = 0
d2y

dx
2

dy

dx

https://dl.doubtnut.com/l/_31ldX2LUGoIm
https://dl.doubtnut.com/l/_2iE8oMIr3NbV
https://dl.doubtnut.com/l/_OwEJdEHql4fG
https://dl.doubtnut.com/l/_E4cXvL7JpyP5


46. If , then show that : 

Watch Video Solution

y = tanx = 2y
d2y

dx
2

dy

dx

47. If  , show that  .

Watch Video Solution

y = tan− 1 x (1 + x2) + 2x = 0
d2y

dx2

dy

dx

48. If ,  possess second order derivatives for all  in 

 and  is invertible , then prove that :  

.

Watch Video Solution

x = f(t) y = g(t) t

(a, b) f' (t) [f' (t) ≠ 0]

=
d2y

dx2

f' (t)g' ' (t) − g' (t)f' ' (t)

[f' (t)]3

49. If , then �nd

W t h Vid S l ti

ymxn = (x + y)m+n dy

dx

https://dl.doubtnut.com/l/_E4cXvL7JpyP5
https://dl.doubtnut.com/l/_J9HLSYCfQTIe
https://dl.doubtnut.com/l/_v2JtH3AewBpv
https://dl.doubtnut.com/l/_TdfoEDvzupca
https://dl.doubtnut.com/l/_yx86d6WOZQnT


EXERCISE 5(l) (SHORT ANSWER TYPE QUESTIONS)

Watch Video Solution

50. If , prove that :  

.

Watch Video Solution

xmyn = (x + y)m+n

= 0
d2y

dx2

51. If , then show that :  

.

Watch Video Solution

p2 = a2 cos2 θ + b2 sin2 θ

p + =
d2p

dθ2

a2b2

p3

1. Verify the truth of Rolle's Theorem for the following functions 

Watch Video Solution

f(x) = x2 + 2, a = − 2, and b = 2

https://dl.doubtnut.com/l/_yx86d6WOZQnT
https://dl.doubtnut.com/l/_sWnstOYuVoyO
https://dl.doubtnut.com/l/_5L2udJiOTdPD
https://dl.doubtnut.com/l/_GwzE2KYGKwWk


2. Verify the truth of Rolle's Theorem for the following functions 

Watch Video Solution

f(x) = − x2 + 2x, x ∈ [0, 3]
x3

3

5

3

3. Verify the truth of Rolle's Theorem for the following functions 

Watch Video Solution

f(x) =  on [0, 2]
x(x − 2)

x − 1

4. Verify the truth of Rolle's Theorem for the following functions 

 de�ned in the interval [-4, 2].

Watch Video Solution

f(x) = x2 + 2x − 8

5. Verify the truth of Rolle's Theorem for the following functions 

f(x) = x3 / 5  in [ − 1, 1]

https://dl.doubtnut.com/l/_mzAKyDKdJFDf
https://dl.doubtnut.com/l/_MbDzUDthzm7g
https://dl.doubtnut.com/l/_WBudWMD6j1pS
https://dl.doubtnut.com/l/_GQT8xYw3YpjT


Watch Video Solution

6. Verify the truth of Rolle's Theorem for the following functions 

Watch Video Solution

f(x) = x1 / 3  in [ − 1, 1]

7. Verify the truth of Rolle's Theorem for the following functions 

Watch Video Solution

f(x) = |x|  in [ − 1, 1]

8. Verify the truth of Rolle's Theorem for the following functions 

Watch Video Solution

f(x) = |x − 1|  in [1, 2]

https://dl.doubtnut.com/l/_GQT8xYw3YpjT
https://dl.doubtnut.com/l/_NXvqBcM2NIdA
https://dl.doubtnut.com/l/_GrjuwAfbS75V
https://dl.doubtnut.com/l/_332k26ylv0a3


9. Verify the truth of Rolle's Theorem for the following functions 

Watch Video Solution

f(x) = √x − 2  in [1, 2]

10. Verify the truth of Rolle's Theorem for the following functions 

Watch Video Solution

f(x) = [x]  in [ − 1, 1]

11. Verify the conditions of Rolle's Theorem in the following problems. In

each case, �nd a point in the interval, where the derivative vanishes : 

Watch Video Solution

x2 − 1  on [ − 1, 1]

https://dl.doubtnut.com/l/_RHN0nDR8qSWF
https://dl.doubtnut.com/l/_RzL5OcZ32Nqd
https://dl.doubtnut.com/l/_wWbJDGJEM25Z


12. Verify the conditions of Rolle's Theorem in the following problems. In

each case, �nd a point in the interval, where the derivative vanishes : 

Watch Video Solution

(x2 − 1)(x − 2)  on [ − 1, 2]

13. Verify the conditions of Rolle's Theorem in the following problems. In

each case, �nd a point in the interval, where the derivative vanishes : 

Watch Video Solution

sinx − sin 2x  on [0, π]

14. Verify the conditions of Rolle's Theorem in the following problems. In

each case, �nd a point in the interval, where the derivative vanishes : 

Watch Video Solution

log(x2 + 2) − log 3  on [ − 1, 1]

https://dl.doubtnut.com/l/_vF8t8vqR79L8
https://dl.doubtnut.com/l/_rGdcqJRtXxK4
https://dl.doubtnut.com/l/_RTlmY0giiBey
https://dl.doubtnut.com/l/_VjNe8zbMx0LQ


EXERCISE 5(l) (LONG ANSWER TYPE QUESTIONS (I))

15. Verify the conditions of Rolle's Theorem in the following problems. In

each case, �nd a point in the interval, where the derivative vanishes : 

Watch Video Solution

e1 −x2
 on [ − 1, 1]

1. Verify the truth of Rolle's Theorem for the following functions : 

Watch Video Solution

f(x) = x2 − 5x + 4  on [1, 4]

2. Verify the truth of Rolle's Theorem for the following functions : 

Watch Video Solution

f(x) = x2 − 4x + 3  on [1, 3]

https://dl.doubtnut.com/l/_VjNe8zbMx0LQ
https://dl.doubtnut.com/l/_kQLdVHYW6BYG
https://dl.doubtnut.com/l/_ELnVNPnkyp2O


3. Verify the truth of Rolle's Theorem for the following functions : 

 in the interval [-1, 3].

Watch Video Solution

f(x) = x3 − 2x2 − 3x

4. Verify the truth of Rolle's Theorem for the following functions : 

 in the interval [-4, 2]

Watch Video Solution

f(x) = x2 + 2x − 8

5. Verify the truth of Rolle's Theorem for the following functions : 

 in the interval [-3, 4]

Watch Video Solution

f(x) = x2 − x − 12

6. Verify the truth of Rolle's Theorem for the following functions : 

 in the interval .f(x) = (x − 2)(x − 3)(x − 4) 2 ≤ x ≤ 4

https://dl.doubtnut.com/l/_hJdbtdSnavOK
https://dl.doubtnut.com/l/_1YrcnsCzFuxb
https://dl.doubtnut.com/l/_XKgg4Fx7fIvC
https://dl.doubtnut.com/l/_7wO2hfn2Jng5


Watch Video Solution

7. Verify the truth of Rolle's Theorem for the following functions : 

 in the interval 

Watch Video Solution

f(x) = x3 − 4x −2 ≤ x ≤ 2

8. Verify the truth of Rolle's Theorem for the following functions : 

 in the interval [1, 2]

Watch Video Solution

f(x) = (x − 1)(x − 2)2

9. Verify the truth of Rolle's Theorem for the following functions : 

 in the interval [2, 4].

Watch Video Solution

f(x) = (x − 2)(x − 4)2

https://dl.doubtnut.com/l/_7wO2hfn2Jng5
https://dl.doubtnut.com/l/_wVpR3lixxEOO
https://dl.doubtnut.com/l/_uo7UFt2NnQ5A
https://dl.doubtnut.com/l/_YkvOeOJ1sPsM


10. Verify Rolle's Theorem in the interval [a, b] for the function : 

. Find the value of 'c'.

Watch Video Solution

f(x) = (x − a)2(x − b)2

11. Examine the applicability of Rolle's Theorem for the function : 

 in the interval .

Watch Video Solution

f(x) = 2 + (x − 1)2 / 3 0 ≤ x ≤ 2

12. Verify Rolle's Theorem for the functions : 

, de�ned in the interval 

Watch Video Solution

f(x) = sin2 x [0, π]

13. Verify Rolle's Theorem for the functions : 

, de�ned in the interval f(x) = cos x [ − , ]
π

2

π

2

https://dl.doubtnut.com/l/_USiQ4ttKIbTD
https://dl.doubtnut.com/l/_Fqo6k2iGSz0P
https://dl.doubtnut.com/l/_pD1pmrczeNI1
https://dl.doubtnut.com/l/_SuXLB3jWHUd3


Watch Video Solution

14. Verify Rolle's Theorem for the functions : 

, de�ned in the interval .

Watch Video Solution

f(x) = tanx [0, π]

15. Verify Rolle's Theorem for the functions : 

 in the interval 

Watch Video Solution

f(x) = sinx + cos x [0, 2π]

16. Verify Rolle's Theorem for the functions : 

 in the interval 

Watch Video Solution

f(x) = sinx + cos x + 5 [0, 2π]

https://dl.doubtnut.com/l/_SuXLB3jWHUd3
https://dl.doubtnut.com/l/_VzGaiMKfP9Tp
https://dl.doubtnut.com/l/_8VqrSO71R18u
https://dl.doubtnut.com/l/_WlIwVCZPtvTA


17. Verify Rolle's Theorem for the functions : 

Watch Video Solution

f(x) = sinx cos x  in [0, ]
π

2

18. Verify Rolle's Theorem for the functions : 

 in the interval .

Watch Video Solution

f(x) = sin3 x + cos3 x [0, ]
π

2

19. Verify Rolle's Theorem for the function : 

Watch Video Solution

f(x) = {
−4x + 5, 0 ≤ x ≤ 1

2x − 3   , 1 < x ≤ 2

20. At what points on the following curve, is the tangent parallel to x-axis

? 

https://dl.doubtnut.com/l/_dCItYZUNC7wR
https://dl.doubtnut.com/l/_5sfOlP8cq5dN
https://dl.doubtnut.com/l/_Npf01bLRIlaO
https://dl.doubtnut.com/l/_4TUqz0etrG7G


Watch Video Solution

y = x2  on [ − 2, 2]

21. At what points on the following curve, is the tangent parallel to x-axis

? 

Watch Video Solution

y = cos x − 1  on [0, 2π]

22. For the function , it is given that f(1) = f(3)

= 0. Find the values of 'a' and 'b', and hence, verify Rolle's Theorem on [1,

3].

Watch Video Solution

f(x) = x3 − 6x2 + ax + b

23. Let  on the interval [1, 3]. Prove that

there is more than one c in (1, 3) such that f'( c) = 0.

f(x) = (x − 1)(x − 2)(x − 3)

https://dl.doubtnut.com/l/_4TUqz0etrG7G
https://dl.doubtnut.com/l/_jySlsZFdINnG
https://dl.doubtnut.com/l/_csr8UO2rCyTy
https://dl.doubtnut.com/l/_zztJHS29lnxE


EXERCISE 5(m) (SHORT ANSWER TYPE QUESTIONS)

Watch Video Solution

1. Discuss the applicability of Lagrange's Mean Value Theorem to the

following : 

.

Watch Video Solution

f(x) = x2 − 1  on [1, 2]

2. Discuss the applicability of Lagrange's Mean Value Theorem to the

following : 

Watch Video Solution

f(x) = x2  on [2, 4]

3. Discuss the applicability of Lagrange's Mean Value Theorem to the

following : 

https://dl.doubtnut.com/l/_zztJHS29lnxE
https://dl.doubtnut.com/l/_01uGrBtArXjn
https://dl.doubtnut.com/l/_6vYnYTQ4LxzJ
https://dl.doubtnut.com/l/_UzMbsKMWM4nS


Watch Video Solution

f(x) = x2 − 2x + 3  in [0, 4]

4. Verify Lagranges mean value theorem for the following function:

Watch Video Solution

f(x) = \ x2 + \ 2x + 3, \ f o r\ [4, 6].

5. Discuss the applicability of Lagrange's Mean Value Theorem to the

following : 

Watch Video Solution

f(x) = 2x2 − 10x + 29  in [2, 7]

6. Discuss the applicability of Lagrange's Mean Value Theorem to the

following : 

f(x) = x2 − 4x − 3  in [1, 4]

https://dl.doubtnut.com/l/_UzMbsKMWM4nS
https://dl.doubtnut.com/l/_o60iHulyHNQo
https://dl.doubtnut.com/l/_Oq8iJ5b1RVkE
https://dl.doubtnut.com/l/_VOmRd6bWDGg3


Watch Video Solution

7. Discuss the applicability of Lagrange's Mean Value Theorem to the

following : 

Watch Video Solution

f(x) = 2x − x2  in [0, 1]

8. Discuss the applicability of Lagrange's Mean Value Theorem to the

following : 

Watch Video Solution

f(x) = x(2 − x)  in [0, 1]

9.  in 

Watch Video Solution

f(x) = x3 − 2x2 − x + 3 [0, 1]

https://dl.doubtnut.com/l/_VOmRd6bWDGg3
https://dl.doubtnut.com/l/_sVjua5W0WDYC
https://dl.doubtnut.com/l/_MBSUzeyDOpGx
https://dl.doubtnut.com/l/_pbnQ9le4aVhg
https://dl.doubtnut.com/l/_B5MiewDqnLW7


EXERCISE 5(m) (LONG ANSWER TYPE QUESTIONS (I))

10. Discuss the applicability of Lagrange's Mean Value Theorem to the

following : 

Watch Video Solution

f(x) = x3 − 5x2 − 3x  in [1, 3]

11. Discuss the applicability of Lagrange's Mean Value Theorem to the

following : 

Watch Video Solution

f(x) = (x − 1)(x − 2)(x − 3)  in [0, 4]

1. Verify the conditions of Mean Value Theorem in the following. In each

case, �nd a point in the interval as stated by the Mean Value Theorem : 

Watch Video Solution

f(x) = x  on [a, b]

https://dl.doubtnut.com/l/_B5MiewDqnLW7
https://dl.doubtnut.com/l/_fpig10yWeSje
https://dl.doubtnut.com/l/_ckSwckad65DH


2. Verify the conditions of Mean Value Theorem in the following. In each

case, �nd a point in the interval as stated by the Mean Value Theorem : 

Watch Video Solution

f(x) = x +  on [1, 3]
1

x

3. Verify the conditions of Mean Value Theorem in the following. In each

case, �nd a point in the interval as stated by the Mean Value Theorem : 

Watch Video Solution

f(x) = ax2 + bx + c  on [0, 1]

4. Verify the conditions of Mean Value Theorem in the following. In each

case, �nd a point in the interval as stated by the Mean Value Theorem : 

Watch Video Solution

f(x) = ax2 + ex + e  on [0, 1]

https://dl.doubtnut.com/l/_ckSwckad65DH
https://dl.doubtnut.com/l/_8Y6RPozQnN0b
https://dl.doubtnut.com/l/_G1vnmEufRZ4M
https://dl.doubtnut.com/l/_72Ne9CfIWQ21


5. Verify the conditions of Mean Value Theorem in the following. In each

case, �nd a point in the interval as stated by the Mean Value Theorem : 

Watch Video Solution

f(x) = sinx − sin 2x  on [0, 2π]

6. Verify the conditions of Mean Value Theorem in the following. In each

case, �nd a point in the interval as stated by the Mean Value Theorem : 

Watch Video Solution

f(x) = sinx − sin 2x  on [0, π]

7. Verify Lagrange's Mean Value Theorem for the functions : 

 in the interval [-1, 1]

Watch Video Solution

f(x) = x1 / 3

https://dl.doubtnut.com/l/_kp9DklpXP1aX
https://dl.doubtnut.com/l/_nzXvO6XRbb11
https://dl.doubtnut.com/l/_qCxVNAtgXuG5


8. Verify Lagrange's Mean Value Theorem for the functions : 

 in the interval [1, 2].

Watch Video Solution

f(x) = (x − 1)2 / 3

9. Verify Lagrange's Mean Value Theorem for the functions : 

 in the interval [-1, 2]

Watch Video Solution

f(x) =
1

x

10.  in 

Watch Video Solution

f(x) =
1

4x − 1
[1, 4]

11. Verify Lagrange's Mean Value Theorem for the functions : 

f(x) = |x| in the interval [-1, 1].

Watch Video Solution

https://dl.doubtnut.com/l/_eEsvo1Ktj3N4
https://dl.doubtnut.com/l/_So93GxVoDBjk
https://dl.doubtnut.com/l/_jyXWBXh6GXrM
https://dl.doubtnut.com/l/_np4Z2T6asmhn


12. Verify Lagrange's Mean Value Theorem for the functions : 

 in the interval [2, 4].

Watch Video Solution

f(x) = √x2 − 4

13. Verify Lagrange's Mean Value Theorem for the functions : 

 in the interval [-3, 4].

Watch Video Solution

f(x) = √25 − x2

14. Verify Lagrange's Mean Value Theorem for the functions : 

 in the interval [1, 2]

Watch Video Solution

f(x) = loge x

https://dl.doubtnut.com/l/_np4Z2T6asmhn
https://dl.doubtnut.com/l/_ERSljiJkCCHe
https://dl.doubtnut.com/l/_Y10tTPHb2e0q
https://dl.doubtnut.com/l/_GNiZaYgKZhGj


15. Verify Lagrange's Mean Value Theorem for the functions : 

Watch Video Solution

f(x) = x  on [a, b]

16. Find 'c' of Lagrange's Mean Value Theorem for the functions : 

 in the interval [1, 2]

Watch Video Solution

f(x) = 2x2 − 1

17. Find 'c' of Lagrange's Mean Value Theorem for the functions : 

 in the interval [1, e]

Watch Video Solution

f(x) = logx

18. Find 'c' of Lagrange's Mean Value Theorem for the functions : 

 in the interval [0, 1]f(x) = ex

https://dl.doubtnut.com/l/_w2dDZh9fQqR1
https://dl.doubtnut.com/l/_fmWniYF6XSJr
https://dl.doubtnut.com/l/_CDRCfpYK25Tr
https://dl.doubtnut.com/l/_5pSKXx6oRijW


Watch Video Solution

19. Verify Mean Value Theorem, if in the interval [a,

b], where . Find all for which .

Watch Video Solution

f(x) = x3 − 5x2 − 3x

a = 1andb = 3 c ∈ (1, 3) f ′ (c) = 0

20. If mean value theorem holds for the function

 then c=

Watch Video Solution

f(x) = (x − 1)(x − 2)(x − 3), x ∈ [0, 4],

21. Verify Lagrange's Mean Value Theorem for the function : 

 on [-1, 2].

Watch Video Solution

f(x) = {
2 + x3  if x ≤ 1

3x         if x > 1

https://dl.doubtnut.com/l/_5pSKXx6oRijW
https://dl.doubtnut.com/l/_vwE03dDp9vBc
https://dl.doubtnut.com/l/_93p7PnRSpRXs
https://dl.doubtnut.com/l/_OHqViNLB1P7f


22. Find a point on the parabola , where the tangent is

parallel to the chord joining (2, 0) and (4, 4).

Watch Video Solution

y = (x − 2)2

23. Find a point on the graph of , where the tangent is parallel to

the chord joining (1, 1) and (3, 27).

Watch Video Solution

y = x3

24. Find a point on the curve  where the tangent is parallel

to the chord joining 

Watch Video Solution

y = x3 − 3x

(1, − 2)and(2, 2).

25. Find the co-ordinates of the point at which the tangent to the curve

given by  is parallel to the chord joining the pointsf(x) = x2 − 6x + 1

https://dl.doubtnut.com/l/_7JroaBnFOAfw
https://dl.doubtnut.com/l/_wo1Cy1QpzOBX
https://dl.doubtnut.com/l/_57VHOj1leB4r
https://dl.doubtnut.com/l/_mvgT21ehXW1d


OBJECTIVE TYPE QUESTIONS (MULTIPLE CHOICE QUESTIONS)

(1, -4) and (3, -8).

Watch Video Solution

26. Use Lagrange's Mean value Theorem to determine a point P on the

curve , where the tangent is parallel to the chord joining (2,

0) and (3, 1).

Watch Video Solution

y = √x − 2

1. The function  is continuous at x = 0,

then the value of 'k' is :

A. 3

B. 2

C. 1

f(x) = {
+ cos x, if x ≠ 0

k,                   if x = 0

sin x

x

https://dl.doubtnut.com/l/_mvgT21ehXW1d
https://dl.doubtnut.com/l/_FwsKvzS3J8B5
https://dl.doubtnut.com/l/_JnSa7rVGseJd


D. 1.5

Answer: B

Watch Video Solution

2. The function  where  denotes the greatest integer

function,is continuous at

A. 4

B. -2

C. 1

D. 1.5

Answer: D

Watch Video Solution

f(x) = [x], [x]

https://dl.doubtnut.com/l/_JnSa7rVGseJd
https://dl.doubtnut.com/l/_4LHExeqhVEgK


3. If the function f(x) de�ned by 

  

is continuous at x = 0, then k is equal to

A. 8

B. 8

C. -1

D. None of these

Answer: D

Watch Video Solution

f(x) = {
xsin , for x ≠ 0

k, for x = 0

1
x

4. Di�erential coe�cient of  w.r.t  is

A. 

B. 

sec(tan− 1 x) x

x

√1 + x2

x

1 + x2

https://dl.doubtnut.com/l/_C8BAjXDDHLvP
https://dl.doubtnut.com/l/_k3RSElKvY08i


C. 

D. 

Answer: A

Watch Video Solution

x√1 + x2

1

√1 + x2

5. If , then  is equal to

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

y = log( )
1 − x2

1 + x2

dy

dx

4x3

1 − x4

−4x

1 − x4

1

4 − x4

−4x3

1 − x4

https://dl.doubtnut.com/l/_k3RSElKvY08i
https://dl.doubtnut.com/l/_OLwkYWUfoa14


6. If , then  is equal to

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

y = √sinx + y
dy

dx

cos x

2y − 1

cos x

1 − 2y

sinx

1 − 2y

sinx

2y − 1

7. If  and  , where `-1

A. 

B. x

C. 

D. 1

u = sin− 1( )
2x

1 + x2
v = tan− 1( )

2x

1 − x2

1

2

1 − x2

1 + x2

https://dl.doubtnut.com/l/_9bc5aVr6celC
https://dl.doubtnut.com/l/_cxxEya6xy5Ko


Answer: D

Watch Video Solution

8. If   (b)  (c)  (d) 

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

x = t2y = t3, then =
d2y

dx
2

3

2

3

(4t)

3

2(t)

3t

2

3

2

3

4t

3

2t

3t

2

9. The value of  in Rolle's theorem for the function  in

the interval  is

c f(x) = x3 − 3x

[0, √3]

https://dl.doubtnut.com/l/_cxxEya6xy5Ko
https://dl.doubtnut.com/l/_TUl6AD28TtQN
https://dl.doubtnut.com/l/_X1JOHuiHWRdW


A. 1

B. -1

C. 

D. 

Answer: A

Watch Video Solution

3

2

1

3

10. The value of c in Largrange's mean value theorem for the function

 when  is

A. 

B. 

C. 

D. 

Answer: A

f(x) = x(x − 2) x ∈ [1, 2]

3

2

2

3

1

2

3

4

https://dl.doubtnut.com/l/_X1JOHuiHWRdW
https://dl.doubtnut.com/l/_qLDYoMEsAYgm


Watch Video Solution

11. If  is continuous at x = 3, then the value of

'm' is :

A. 3

B. 6

C. 2

D. 1

Answer: B

Watch Video Solution

f(x) = {
, if x ≠ 3

m,      if x = 3

x2 − 9

x− 3

12. If  is :

A. 

B. 

y = log(tanx), then 
dy

dx

1

tanx

sec2 x

tanx

https://dl.doubtnut.com/l/_qLDYoMEsAYgm
https://dl.doubtnut.com/l/_bVq9gXwdrbhM
https://dl.doubtnut.com/l/_uuA8M2qBk5UP


C. 

D. 0

Answer: B

Watch Video Solution

sec2 x

13. Derivative of  is :

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

cos √x

−
sin √x

2√x

sin √x

2√x

−
sin √x

√x

−
sin √x

2

https://dl.doubtnut.com/l/_uuA8M2qBk5UP
https://dl.doubtnut.com/l/_4CBxLQzjwp1m


14. If  is :

A. 1

B. 0

C. 

D. -1

Answer: A

Watch Video Solution

x − y = π, then 
dy

dx

π

15.  is :

A. 

B. 

C. 

D. 

(tan− 1 x)
d

dx

1

1 + x2

1

1 − x2

−1

1 + x2

−1

1 − x2

https://dl.doubtnut.com/l/_LLebdEcmvfSP
https://dl.doubtnut.com/l/_CHEu0RxV5m3Z


Answer: A

Watch Video Solution

16. If  is equal to :

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

y = axxa, then 
dy

dx

axxa− 1(a − x loga)

axxa− 1(a + x loga)

axxa(a + x loga)

axxa− 1(x + a loga)

17.  is continuous at x = 0, then 'k' is :

A. 2

f(x) = {
,  x ≠ 0

k − 1, x = 0

sin x
x

https://dl.doubtnut.com/l/_CHEu0RxV5m3Z
https://dl.doubtnut.com/l/_hnw7Xn8msmA1
https://dl.doubtnut.com/l/_wFHFktcrmyWY


B. 0

C. -1

D. 1

Answer: A

Watch Video Solution

18. The derivative of  is :

A. 

B. 

C. 

D. None of these

Answer: C

Watch Video Solution

ax

ax

ax

loga

ax loga

https://dl.doubtnut.com/l/_wFHFktcrmyWY
https://dl.doubtnut.com/l/_i3IGNeP1Lm9B
https://dl.doubtnut.com/l/_d4Q4VGFUDawX


19. Derivative of  w.r.t. x is :

A. 

B. 

C. 

D. None of these

Answer: B

Watch Video Solution

sinx3

cos x3

3x2cos x3

3x2 cos x

20. At  is

A. continuous but not di�erentiable

B. di�erentiable but not continuous

C. continuous as well as di�erentiable

D. None of these

x = 2, f(x) = [x]

https://dl.doubtnut.com/l/_d4Q4VGFUDawX
https://dl.doubtnut.com/l/_Iwyz420pDd8S


Answer: B

Watch Video Solution

21. If  is :

A. 

B. 

C. 

D. None of these

Answer: B

Watch Video Solution

y = esin √x, then 
dy

dx

esin √x cos √x

esin √x cos √x

2√x

esin √x

2√x

22. 

A. 

=
d(ax)

dx

ax

https://dl.doubtnut.com/l/_Iwyz420pDd8S
https://dl.doubtnut.com/l/_qzUms6ha4GrU
https://dl.doubtnut.com/l/_jW6np8fBn9Hm


B. 

C. 

D. 

Answer: C

Watch Video Solution

log(ax)

ax loga

xax− 1

23. Which one of the following is true ? 

For the real function : 

,

A. f is continuous at all real numbers 

B. f is continuous at all real numbers 

C. f is continuous at all real numbers 

D. f is continuous at x = 1.

Answer: A

f(x) = {
x + 2  if x ≤ 1

x − 2  if x > 1

x > 1 and x < 1

x ≥ 1

x ≤ 1

https://dl.doubtnut.com/l/_jW6np8fBn9Hm
https://dl.doubtnut.com/l/_FjiNecnAeAC3


Watch Video Solution

24. If  is continuous, then the value of m is :

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

f(x) = {
mx + 1 x ≤ 5

3x − 5 x > 5

9

5

5

9

5

3

3

5

25. If  is equal to :

A. -1

B. 1

C. 0

y = sinx, then at x = , y2
π

2

https://dl.doubtnut.com/l/_FjiNecnAeAC3
https://dl.doubtnut.com/l/_EmbasM6DuWkz
https://dl.doubtnut.com/l/_GazA2QFlxPxj


D. 

Answer: A

Watch Video Solution

1

2

26. The derivative of  is :

A. 1

B. 

C. 

D. 0

Answer: D

Watch Video Solution

tan 45∘

cot 45∘

−cot 45∘

https://dl.doubtnut.com/l/_GazA2QFlxPxj
https://dl.doubtnut.com/l/_rI5zwmDjuWl0


27. If the function  is continuous at ,

then the value of 'k' is :

A. -1

B. 

C. -2

D. None of these

Answer: B

Watch Video Solution

f(x) = {
kx + 1, if x ≤ π

cos x,    if x > π
x = π

−
2

π

28. If  is :

A. 

B. 

C. 

y = tan− 1 − cot − 1 , then 
x

2
x

2

dy

dx

4

4 + x2

2

4 + x2

1

4 + x2

https://dl.doubtnut.com/l/_uENkl91DLif1
https://dl.doubtnut.com/l/_Q1mGX9m8sJRW


D. 

Answer: A

Watch Video Solution

2

1 + x2

29. let  then  equals

A. 

B. 

C. 

D. None of these

Answer: A

Watch Video Solution

y = √x + √x + √x...∞) dy/dx

1

2y − 1

1

y2 − 1

2y

y2 − 1

30. The derivative of  is :esin − 1 x

https://dl.doubtnut.com/l/_Q1mGX9m8sJRW
https://dl.doubtnut.com/l/_km50lc0sm2r7
https://dl.doubtnut.com/l/_hsk23uB2fo9E


OBJECTIVE TYPE QUESTIONS (FILL IN THE BLANKS)

A. 

B. 

C. 

D. None of these

Answer: A

Watch Video Solution

esin − 1 x

√1 − x2

esin − 1 x

√1 + x2

esin − 1 x(√1 + x2)

1. If  is continuous at x = 2, then the value of k is

Watch Video Solution

f(x) = {
kx2 ifx ≤ 2

3 ifx > 2

2. If

W h Vid S l i

f(x) = x + 7, and g(x) = x − 7, x ∈ R  them find (fog)(x).
d

dx

https://dl.doubtnut.com/l/_hsk23uB2fo9E
https://dl.doubtnut.com/l/_u7jiJWJSP5in
https://dl.doubtnut.com/l/_AJtg1kQFNvz5


Watch Video Solution

3. If = ____________ .

Watch Video Solution

2x + 3y = sinx, then 
dy

dx

4.  = __________.

Watch Video Solution

(cos ec− 1x)
dy

dx

5.  = ___________.

Watch Video Solution

(√e√x)
d

dx

6. If 

Watch Video Solution

x = at2, y = 2at,  then =
dy

dx

https://dl.doubtnut.com/l/_AJtg1kQFNvz5
https://dl.doubtnut.com/l/_4jDfQdDMXX9q
https://dl.doubtnut.com/l/_D3ZU9zgLxN3k
https://dl.doubtnut.com/l/_a7QGL4rlAwAb
https://dl.doubtnut.com/l/_YFcG9JKgTT9f
https://dl.doubtnut.com/l/_Rp0rgySJEJZ5


OBJECTIVE TYPE QUESTIONS (TRUE/FALSE QUESTION)

7. The derivative of  w.r.t. x is ___________.

Watch Video Solution

xx

8. If  ____________ .

Watch Video Solution

x2 + 3x + 2, then =
d2y

dx
2

9. Find the value of c in Rolle’s theorem for the function f(x) = x^3– 3x in [–

sqrt3, 0].

Watch Video Solution

10. Value of 'c' in LMV Theorem for  is ________.

Watch Video Solution

f(x) = x2  on [2, 4]

https://dl.doubtnut.com/l/_Rp0rgySJEJZ5
https://dl.doubtnut.com/l/_juRwrZVMUH9Z
https://dl.doubtnut.com/l/_Mq0uPCMcqXgS
https://dl.doubtnut.com/l/_8zeFol3eF0Pj


OBJECTIVE TYPE QUESTIONS (VERY SHORT ANSWER TYPE QUESTIONS)

1. Is the function de�ned by continuous at ?

Watch Video Solution

f(x) = x2 − sinx + 5 x = π

2. If .

Watch Video Solution

x = 2at2, y = at4, then = t2dy

dx

3. Di�erential of .

Watch Video Solution

sin2(x2)  w.r.t. x2  is sin 2x2

1. Find the points at which the function f(x) = [x] is not continuous in (-1,

4), where [x] is the largest integer function.

https://dl.doubtnut.com/l/_A3QPy9LdWRhl
https://dl.doubtnut.com/l/_JShuLKyaCol0
https://dl.doubtnut.com/l/_e0l4cH25gPN7
https://dl.doubtnut.com/l/_mJjMfzxnPInn


Watch Video Solution

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

Watch Video Solution

f(x) = {x3 − 3, if x ≤ 2x2 + 1, if x < 2

3. Dicuss the continuity of the function: 

 at x = 1.

Watch Video Solution

f(x) = {
1 + x2,  0 ≤ x ≤ 1

2 − x,  x > 1

4. Di�erentiate  w.r.t. x.

Watch Video Solution

cos{sin(x)2}

5. Find . if sin2
x + cos2 y = 1

dy

dx

https://dl.doubtnut.com/l/_mJjMfzxnPInn
https://dl.doubtnut.com/l/_sf62qFCOp9vm
https://dl.doubtnut.com/l/_gJTPP8rZ5ICo
https://dl.doubtnut.com/l/_EHJX9xTOjpmE
https://dl.doubtnut.com/l/_Oj4zZxDA1nsG


Watch Video Solution

6. If  , then write the value of  .

Watch Video Solution

f(x) = x + 1 (fof)(x)
d

dx

7. If

Watch Video Solution

f(x) = x + 7, and g(x) = x − 7, x ∈ R  them find (fog)(x).
d

dx

8. If .

Watch Video Solution

y = cos ec(cot √x), then find 
dy

dx

9. Di�erentiate  w.r.t. x.

Watch Video Solution

sin(x2 + 5)

https://dl.doubtnut.com/l/_Oj4zZxDA1nsG
https://dl.doubtnut.com/l/_UwxU0zVxZbJE
https://dl.doubtnut.com/l/_qbGIIXPiRYMQ
https://dl.doubtnut.com/l/_RDN9gIo35cgw
https://dl.doubtnut.com/l/_v1FNNdmZWv5V


10. Di�erentiate  w.r.t. x.

Watch Video Solution

√sin(ex)

11. If .

Watch Video Solution

y = log(cos ex), then find 
dy

dx

12. Di�erentiate  w.r.t. x.

Watch Video Solution

(x2 + 3x + 4)
n
, n ∈ I

13. Find .

Watch Video Solution

 when 2x + 3y = sinx
dy

dx

https://dl.doubtnut.com/l/_v1FNNdmZWv5V
https://dl.doubtnut.com/l/_fnKfamyBVk9N
https://dl.doubtnut.com/l/_ArdmpAXwqbTz
https://dl.doubtnut.com/l/_dhdnZd6DoLXR
https://dl.doubtnut.com/l/_hXNi8ulE6tSW


14. Find the derivative of the following w.r.t. x : 

Watch Video Solution

x − y = π

15. Find the derivative of the following w.r.t. x : 

Watch Video Solution

x3 + x2y + xy2 + y3 = 81

16. Find the derivative of the following w.r.t. x : 

Watch Video Solution

2x + 3y = siny

17. Find the derivative of the following w.r.t. x : 

ax + by2 = cos y

https://dl.doubtnut.com/l/_nnnDxIDEAmop
https://dl.doubtnut.com/l/_APW7QWODnHE5
https://dl.doubtnut.com/l/_l93lO61OByJr
https://dl.doubtnut.com/l/_mYyB9jP7eZ5R


Watch Video Solution

18. Find the derivative of the following w.r.t. x : 

Watch Video Solution

− − 10 = 0
1

x

1

y

19. Find the derivative of the following w.r.t. x : 

Watch Video Solution

y = x3 / 44

3

20. Find the derivative of the following w.r.t. x : 

Watch Video Solution

tan− 1 √x

https://dl.doubtnut.com/l/_mYyB9jP7eZ5R
https://dl.doubtnut.com/l/_lyZjn1TDvk77
https://dl.doubtnut.com/l/_4T3ecmYd3rhB
https://dl.doubtnut.com/l/_DQX7z4LJ7fEn


21. Find the derivative of the following w.r.t. x : 

Watch Video Solution

tan(sin− 1 x)

22. Find the derivative of the following w.r.t. x : 

Watch Video Solution

x tan− 1 x

23. Find the derivative of the following w.r.t. x : 

Watch Video Solution

cos − 1(ex)

24. Find the derivative of the following w.r.t. x : 

log(logx), x > 1

https://dl.doubtnut.com/l/_DBwdQyFOQ98e
https://dl.doubtnut.com/l/_yyXXC2bNrrih
https://dl.doubtnut.com/l/_lNhzIvW63CYZ
https://dl.doubtnut.com/l/_JoiYEoMduERy


Watch Video Solution

25. Find the derivative of the following w.r.t. x : 

Watch Video Solution

ecos x

26. Find  , when  and 

Watch Video Solution

dy

dx
x = at2 y = 2 at

27. Find  when  

.

Watch Video Solution

dy

dx

x = 4t, y =
4
t

https://dl.doubtnut.com/l/_JoiYEoMduERy
https://dl.doubtnut.com/l/_kVnUuHxerIi5
https://dl.doubtnut.com/l/_IAmwoOt59PSh
https://dl.doubtnut.com/l/_cupfRi4Z4Tsm


28. Find  when  

Watch Video Solution

d2y

dx
2

y = ex + sinx

29. Find  when  

Watch Video Solution

d2y

dx2

y = tan− 1 x

30. Find  when  

.

Watch Video Solution

d2y

dx2

y =
logx

x

31. If , prove that .

Watch Video Solution

=
dy

dx

y

x
= 0

d2y

dx2

https://dl.doubtnut.com/l/_8QQORn25CfL7
https://dl.doubtnut.com/l/_vmzVwvSqgxoG
https://dl.doubtnut.com/l/_8TdSSkPk1gd8
https://dl.doubtnut.com/l/_2ulo3oG88bZp


32. If , then �nd .

Watch Video Solution

2x = 3y
dy

dx

33. Find the second derivative of .

Watch Video Solution

sin− 1
x

34. Is Rolle's Theorem applicable to the function: 

f(x) = |x| in the interval [-1, 1]?

Watch Video Solution

35. Is LMV Theorem applicable to the function: 

 in the interval ?

Watch Video Solution

f(x) = sinx sin 2x [0, π]

https://dl.doubtnut.com/l/_2ulo3oG88bZp
https://dl.doubtnut.com/l/_kZuyg0sLwkTt
https://dl.doubtnut.com/l/_OhGSw70vatLL
https://dl.doubtnut.com/l/_Bp3se8akAq3z
https://dl.doubtnut.com/l/_wJHtE9xG7ivg


EXERCISE 5.1

1. Prove that the function is continuous at , at 

and at .

Watch Video Solution

f(x) = 5x − 3 x = 0

x = − 3 x = 5

2. Examine the continuity of the function at .

Watch Video Solution

f(x) = 2x2 − 1 x = 3

3. Examine the following functions for continuity.(a)  (b)

 (c) (d) 

Watch Video Solution

f(x) = x − 5

f(x) =
1

x − 5
f(x) =

x2 − 25
x + 5

f(x) = |x − 5|

https://dl.doubtnut.com/l/_wJHtE9xG7ivg
https://dl.doubtnut.com/l/_q6vVth0QW5QY
https://dl.doubtnut.com/l/_P5byymLkpZdj
https://dl.doubtnut.com/l/_cJK7yGveFVDg


4. Examine the following functions for continuity : 

Watch Video Solution

f(x) = , x ≠ − 5
x2 − 25

x + 5

5. Examine the following functions for continuity: 

(d) .

Watch Video Solution

f(x) = |x − 5|

6. Prove that the function is continuous at , where n is a

positive integer.

Watch Video Solution

f(x) = xn x = n

7. Is the function f de�ned by 

  f(x) = {
x if x ≤ 1

5 if x > 1

https://dl.doubtnut.com/l/_ZV4PP8HTApxJ
https://dl.doubtnut.com/l/_lKuj7td3hU5W
https://dl.doubtnut.com/l/_Jsb90V1Ulip7
https://dl.doubtnut.com/l/_XIpWrHIT1Pre


continuous at x = 0? At x = 2 ?

Watch Video Solution

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

Watch Video Solution

f(x) = {2x + 3, if x ≤ 22x − 3, if x > 2

9. Find all points of discontinuity of f, where f is de�ned by`f(x)={|x|+3,

ifxlt=-3-2x , if-3

Watch Video Solution

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

Watch Video Solution

f(x) = { , if x < 01, if x ≥ 0
x

|x|

https://dl.doubtnut.com/l/_XIpWrHIT1Pre
https://dl.doubtnut.com/l/_8aKPkSJSgcRA
https://dl.doubtnut.com/l/_Uqt3k6kh1z2j
https://dl.doubtnut.com/l/_f5WGNMaBeMVO


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

Watch Video Solution

f(x) = { , if x < 01, if x ≥ 0
x

|x|

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

Watch Video Solution

f(x) = {x + 1, if x ≥ 1x2 + 1, if x < 1

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

Watch Video Solution

f(x) = {x3 − 3, if x ≤ 2x2 + 1, if x < 2

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

f(x) = {x10 − 1, if x ≤ 1x2, if x > 1

https://dl.doubtnut.com/l/_otO89fnqdiaf
https://dl.doubtnut.com/l/_n8ZvnVWkfD6U
https://dl.doubtnut.com/l/_lLVLAxOUydG4
https://dl.doubtnut.com/l/_RXkdKAXUI1kM


Watch Video Solution

15. Is the function de�ned by

 a continuous function?

Watch Video Solution

f(x) = {x + 5, if x ≤ 1x − 5, if x > 1

16. Discuss the continuity of the function f, where f is de�ned by

Watch Video Solution

f(x)
⎧⎪
⎨
⎪⎩

3, if 0 ≤ x ≤ 1

4, if 1 < x < 3

5, if 3 ≤ x ≤ 10

17. Discuss the continuity of the function f, where f is de�ned by : 

Watch Video Solution

f(x) =
⎧⎪
⎨
⎪⎩

2x, if x < 0

0,   if 0 ≤ x ≤ 1

4x, if x > 1

https://dl.doubtnut.com/l/_RXkdKAXUI1kM
https://dl.doubtnut.com/l/_4j8SIQ2oaV2D
https://dl.doubtnut.com/l/_AVMW4AYOTBwG
https://dl.doubtnut.com/l/_teLFJadAHJiy
https://dl.doubtnut.com/l/_DNNEp8WjdYMJ


18. Discuss the continuity of the function f, where f is de�ned by`f(x)={-2,

ifxlt=-1 2x , if-11`

Watch Video Solution

19. Find the relationship between a and b so that the function f de�ned

by: 

Watch Video Solution

f(x) = {ax + 1bx + 3      if x  ≤ 3if x > 3

20. For what value of is the function de�ned by

continuous at 

? What about continuity at ?

Watch Video Solution

λ

f(x) = {λ(x2 − 2x), if x ≤ 04x + 1, if x > 0

x = 0 x = 1

https://dl.doubtnut.com/l/_DNNEp8WjdYMJ
https://dl.doubtnut.com/l/_xooDe2SMgybt
https://dl.doubtnut.com/l/_6c8CphGd6dD2


21. Show that the function de�ned by  is discontinuous at

all integral points which [x] denotes the greatest integer function.

Watch Video Solution

g(x) = x − [x]

22. Is the function de�ned by continuous at 

?

Watch Video Solution

f(x) = x2 − sinx + 5 x = π

23. Discuss the continuity of the following functions a)

Watch Video Solution

f(x) = sinx + cos x

24. Discuss the continuity of 

Watch Video Solution

f(x) = sinx − cos x

https://dl.doubtnut.com/l/_KHuZsoK7oTgG
https://dl.doubtnut.com/l/_O2iQqIxZHIFj
https://dl.doubtnut.com/l/_OBYcdZdPMCK3
https://dl.doubtnut.com/l/_ggXUPt0hWxjk


25. Discuss the continuity of the following functions : 

Watch Video Solution

f(x) = sinx ⋅ cos x

26. Discuss the continuity of the cosine, cosecant, secant and cotangent

functions.

Watch Video Solution

27. Find all points of discontinuity of f, where

Watch Video Solution

f(x) = { , if x < 0x + 1, if x ≥ 0
sinx

x

https://dl.doubtnut.com/l/_ggXUPt0hWxjk
https://dl.doubtnut.com/l/_fZQEeBqV7uU6
https://dl.doubtnut.com/l/_ev6n3Iy6IUTG
https://dl.doubtnut.com/l/_7XVL6xhNtXsA


28. Determine if f de�ned by : 

 is a continuous function ?

Watch Video Solution

f(x) = {
x2sin ,   if x ≠ 0

0,             if x = 0

1
x

29. Examine the continuity of f, where f is de�ned by : 

.

Watch Video Solution

f(x) = {
sinx + cos x,   if x ≠ 0

1,                   if x = 0

30. Find the value of k so that the function f de�ned by

 is continuous at 

Watch Video Solution

f(x) = { , 3   ,           if  x  ≠ if x =
k cos x

π − 2x

π

2

π

2

x =
π

2

31.  at x = 2f(x) = {
kx2, if x ≤ 2

3, if x > 2

https://dl.doubtnut.com/l/_68oVM3jByNS4
https://dl.doubtnut.com/l/_0coka9TU8cEj
https://dl.doubtnut.com/l/_54DorlGajFjb
https://dl.doubtnut.com/l/_YFTS0UGPtizb


Watch Video Solution

32. Find the values of k so that the function f is continuous at the

indicated point in  at 

Watch Video Solution

f(x) = {kx + 1, if x ≤ π cos x, if x > π

x  = π

33. Find the values of k so that the function f is continuous at the

indicated point in at

Watch Video Solution

f(x) = {kx + 1, if x ≤ 53x − 5, if x > 5

x = 5

34. Find the value of 'a' and 'b' such that the function de�ned by : 

 is a continuous function.

Watch Video Solution

f(x) =
⎧⎪
⎨
⎪⎩

5,           if x ≤ 2

ax + b,  if 2 < x < 5

20,          if x ≥ 5

https://dl.doubtnut.com/l/_YFTS0UGPtizb
https://dl.doubtnut.com/l/_Prmd5OTpANUj
https://dl.doubtnut.com/l/_j5NMD1Vqe5qC
https://dl.doubtnut.com/l/_qnm3oGluJxiU


35. If  is continuous at , then  is equal

to.

A. 3

B. 2

C. 4

D. 0

Watch Video Solution

f(x) = ( )
3x + tan2 x

x
x = 0 f(0)

36. Show that the function de�ned by is a continuous

function.

Watch Video Solution

f(x) = |cos x|

https://dl.doubtnut.com/l/_qnm3oGluJxiU
https://dl.doubtnut.com/l/_bIrqSEEK4lMW
https://dl.doubtnut.com/l/_x0gzh840iAGu


EXERCISE 5.2

37. Examine that  is a continuous function.

Watch Video Solution

sin|x|

38. Find all the points of discontinuity of f de�ned by

 .

Watch Video Solution

f(x)  =  |  x  |   |  x  +  1  |

1. Di�erentiate the functions with respect to x in : 

Watch Video Solution

sin(x2 + 5)

https://dl.doubtnut.com/l/_qxQmoxPUhawH
https://dl.doubtnut.com/l/_hsh9i0Atzk6g
https://dl.doubtnut.com/l/_lY20I7rRIj3d


2. Di�erentiate the functions with respect to x in : 

Watch Video Solution

cos(sinx)

3. Di�erentiate the functions with respect to x in : 

Watch Video Solution

sin(ax + b)

4. Di�erentiate the functions with respect to x in : 

Watch Video Solution

sec(tan √x))

5. Di�erentiate the functions with respect to x in : 

sin(ax + b)

cos(cx + d)

https://dl.doubtnut.com/l/_NlwjjLnFSJ2p
https://dl.doubtnut.com/l/_OBRgYha1GBXV
https://dl.doubtnut.com/l/_C9tKoqjsrcEF
https://dl.doubtnut.com/l/_9J2h9m9pKTxa


Watch Video Solution

6. Di�erentiate the functions with respect to x in : 

Watch Video Solution

cos x3 ⋅ sin2(x5)

7. Di�erentiate the functions with respect to x in : 

Watch Video Solution

2√tan(x2)

8. Di�erentiate the functions with respect to x in : 

Watch Video Solution

cos(√x)

https://dl.doubtnut.com/l/_9J2h9m9pKTxa
https://dl.doubtnut.com/l/_NhryJnyEfLu7
https://dl.doubtnut.com/l/_R1x5FGIeGSkw
https://dl.doubtnut.com/l/_G8fNndkOfE99


EXERCISE 5.3

9. Prove that the function f given by 

is not di�erentiable at 

Watch Video Solution

f(x)  =  |  x   1|,  x ∈ R

x  =  1

10. Prove that the greatest integer function de�ned by

is not di�erentiable at .

Watch Video Solution

f(x) = [x], 0 < x < 3 x = 1andx = 2

1. Find  in the following :  

Watch Video Solution

dy

dx

2y + 3x = siny

https://dl.doubtnut.com/l/_mJdtMO4hFJGz
https://dl.doubtnut.com/l/_H85EFina1zyB
https://dl.doubtnut.com/l/_qjwrlts0yrQT


2. Find  in the following: 

Watch Video Solution

dy

dx
2x  +  3y  =  s ∈  y

3. Find  in the following :  

Watch Video Solution

dy

dx

ax + by2 = cos y

4. Find in the following:

Watch Video Solution

dy

dx
xy + y2 = tanx + y

5. Find  in the following :  

Watch Video Solution

dy

dx

x2 + y2 = 5xy

https://dl.doubtnut.com/l/_kDyqjGpKD4l2
https://dl.doubtnut.com/l/_Nb4qbmEtTbTr
https://dl.doubtnut.com/l/_LiDzFjI41b4S
https://dl.doubtnut.com/l/_KEtGkzw76ELI
https://dl.doubtnut.com/l/_EKC0AuX7i2fn


6. 

Watch Video Solution

x3 + x2y + xy2 + Y 3 = 81

7. Find  in the following :  

Watch Video Solution

dy

dx

cos xy = x2y

8. Find  in the following :  

Watch Video Solution

dy

dx

sin3 x + cos3 y = 1

9. Find in the following:

Watch Video Solution

dy

dx
y = sin− 1( )

2x

1 + x2

https://dl.doubtnut.com/l/_EKC0AuX7i2fn
https://dl.doubtnut.com/l/_B3jRw8pCJW2W
https://dl.doubtnut.com/l/_k8tuC5g3ALTf
https://dl.doubtnut.com/l/_6q7IZtAON9uZ
https://dl.doubtnut.com/l/_tlphfJV1NHEP


10. Find  in the following :  

Watch Video Solution

dy

dx

y = tan− 1( ), − < x <
3x − x3

1 − 3x2

1

√3

1

√3

11. Find  in the following:`y=cos^(-1)((1-x^2)/(1+x^2)),0

Watch Video Solution

dy

dx

12. Find  in the following: `y=sin^(-1)((1-x^2)/(1+x^2)),0

Watch Video Solution

dy

dx

13. Find  in the following:`y=cos^(-1)((2x)/(1+x^2)),-1

Watch Video Solution

dy

dx

https://dl.doubtnut.com/l/_tlphfJV1NHEP
https://dl.doubtnut.com/l/_ReF540Ma7EbG
https://dl.doubtnut.com/l/_yPrK3PZinKlD
https://dl.doubtnut.com/l/_Gf5CVzo2mLWG


EXERCISE 5.4

14. Find  in the following :  

.

Watch Video Solution

dy

dx

y = sin− 1(2x√1 − x2), − < x <
1

√2

1

√2

15. Find  in the following: `y=sec^(-1)(1/(2x^2-1)),0

Watch Video Solution

dy

dx

1. Di�erentiate the following w.r.t. x : 

Watch Video Solution

ex

sinx

https://dl.doubtnut.com/l/_QlgkTmh8eTo0
https://dl.doubtnut.com/l/_4wiKXHECO4TH
https://dl.doubtnut.com/l/_psWg6gfmg4rW


2. Di�erentiate the following w.r.t. x : 

Watch Video Solution

esin − 1 x

3. Di�erentiate the following w.r.t. x : 

Watch Video Solution

ex
3

4. Di�erentiate the following w.r.t. x : 

Watch Video Solution

cos(tan− 1 e−x)

5. Di�erentiate the following w.r.t. x : 

log(sin ex)

https://dl.doubtnut.com/l/_cpaZS3iQ6tzr
https://dl.doubtnut.com/l/_CtHWPT65vkGC
https://dl.doubtnut.com/l/_4JfhAhBkSAW5
https://dl.doubtnut.com/l/_k28FChvUktm0


Watch Video Solution

6. Di�erentiate the following w.r.t. x : 

Watch Video Solution

ex + ex
2

+ ... + ex
7

7. Di�erentiate the following w.r.t. x : 

Watch Video Solution

√e√x, x > 0

8. Di�erentiate the following w.r.t. x : 

Watch Video Solution

log(logx), x > 1

https://dl.doubtnut.com/l/_k28FChvUktm0
https://dl.doubtnut.com/l/_JnG1YTqnRUBS
https://dl.doubtnut.com/l/_GfhbdUrQnETm
https://dl.doubtnut.com/l/_FVSTDPmKVWXI


EXERCISE 5.5

9. Di�erentiate the following w.r.t. x : 

Watch Video Solution

, x > 0
cos x

logx

10. Di�erentiate the following w.r.t. x : 

Watch Video Solution

cos(logx + ex), x > 0

1. Di�erentiate the functions given in w.r.t. x : 

Watch Video Solution

cos 2x + sin 3x.

https://dl.doubtnut.com/l/_ni4kqQfNW3nZ
https://dl.doubtnut.com/l/_l2w9fpRmqfTx
https://dl.doubtnut.com/l/_khbyAYOT0IBl


2. Di�erentiate the functions given w.r.t. x:

Watch Video Solution

√((x − 1)
x − 2

(x − 3)(x − 4)(x − 5)

3. Di�erentiate the functions given in w.r.t. x : 

Watch Video Solution

(logx)
cos x

4. Di�erentiate the functions given in w.r.t. x : 

Watch Video Solution

xx − 2sin x

5. Di�erentiate the functions given in w.r.t. x : 

.(x + 7)
2

⋅ (x + 4)
3

https://dl.doubtnut.com/l/_YVVEJwuW0bpH
https://dl.doubtnut.com/l/_YSbgnMeaBikt
https://dl.doubtnut.com/l/_CF0ZKL0NMk6Z
https://dl.doubtnut.com/l/_Px85fBwBQqMl


Watch Video Solution

6. Di�erentiate the functions given w.r.t. x:

Watch Video Solution

(x + )
x

+ x
(1 + )1

x

1
x

7. Di�erentiate the functions given in w.r.t. x : 

Watch Video Solution

(logx)
x

+ xlogx

8. Di�erentiate the functions given in w.r.t. x : 

Watch Video Solution

(sinx)
x

+ sin− 1 √x

https://dl.doubtnut.com/l/_Px85fBwBQqMl
https://dl.doubtnut.com/l/_Mfc6wPSjyK0E
https://dl.doubtnut.com/l/_uEBKBXBAmIkz
https://dl.doubtnut.com/l/_XZpOFdAJBcqg


9. Di�erentiate the functions given in w.r.t. x : 

Watch Video Solution

xsin x + (sinx)cos x

10. Di�erentiate the functions given in w.r.t. x : 

Watch Video Solution

xx cos x +
x2 + 1

x2 − 1

11. Di�erentiate the functions given in w.r.t. x : 

.

Watch Video Solution

(x cos x)
x

+ (x sinx)
1 /x

12. Find  of the function given in :  
dy

dx

xy + yx = b

https://dl.doubtnut.com/l/_V3WEhezxG6s2
https://dl.doubtnut.com/l/_dwDE41HsmYfb
https://dl.doubtnut.com/l/_MFm37Xc15MBO
https://dl.doubtnut.com/l/_aKmaAGYzwW2r


Watch Video Solution

13. Find  of the function given in :  

Watch Video Solution

dy

dx

yx = xy

14. Find , when:  

Watch Video Solution

dy

dx

(cos x)
y

= (cos y)
x

15. Find of the functions given

Watch Video Solution

dy

dx
xy = e ( x−y )

https://dl.doubtnut.com/l/_aKmaAGYzwW2r
https://dl.doubtnut.com/l/_y2x4RfAWJBUv
https://dl.doubtnut.com/l/_83UyELoVtard
https://dl.doubtnut.com/l/_V4UaGTR4OsuF


16. Find the derivative of the function given by

and hence �nd .

Watch Video Solution

f(x) = (1 + x)(1 + x2)(1 + x4)(1 + x8) f ′ (1)

17. Di�erentiate  in three ways mentioned

below:(i) by using product rule(ii) by expanding the product to obtain a

single polynomial.(iii) by logarithmic di�erentiation.Do they all give the

same answer?

Watch Video Solution

(x2 − 5x + 8)(x3 + 7x + 9)

18. If u, v and w are functions of x, then show that

in two ways - �rst by repeated

application of product rule, second by logarithmic di�erentiation.

Watch Video Solution

(u
.
v

.
w) = v

.
w + u

.
w + u

.
v

d

dx

du

dx

.
dv

dx

dw

dx

https://dl.doubtnut.com/l/_YOh6OtJv1w2E
https://dl.doubtnut.com/l/_RW3lVrUYMRNw
https://dl.doubtnut.com/l/_zpdOUCWVEHeA


EXERCISE 5.6

1. If x and y are connected parametrically by the equations given, without

eliminating the parameter, Find .

Watch Video Solution

dy

dx
x = 2at2, y = at4

2. If x and y are connected parametrically by the equations given in,

without eliminating the parameter, �nd .  

.

Watch Video Solution

dy

dx

x = a cos θ, y = b sin θ

3. If x and y are connected parametrically by the equations given in,

without eliminating the parameter, �nd .  

Watch Video Solution

dy

dx

x = a(cos t + t sin t), y = a(sin t − t cos t)

https://dl.doubtnut.com/l/_fS0KAG22My8l
https://dl.doubtnut.com/l/_1xcfEpibRf9L
https://dl.doubtnut.com/l/_oJh4Zc20S58B


4. If x and y are connected parametrically by the equations given in,

without eliminating the parameter, �nd .  

Watch Video Solution

dy

dx

x = t2 − 2t, y = t4 − 4t

5. If x and y are connected parametrically by the equations given in,

without eliminating the parameter, �nd .  

Watch Video Solution

dy

dx

x = cos ϕ − cos 2ϕ, y = sinϕ − sin 2ϕ

6. If x and y are connected parametrically by the equations given, without

eliminating the parameter, Find .

Watch Video Solution

dy

dx
x = a(θ − sin θ), y = a(1 + cos θ)

https://dl.doubtnut.com/l/_1row9tnchnme
https://dl.doubtnut.com/l/_LsoltxRYx8aq
https://dl.doubtnut.com/l/_Pd2cPIPOMtUg


7. If x and y are connected parametrically by the equations given, without

eliminating the parameter, Find .

Watch Video Solution

dy

dx
x = , y =

sin3 t

√cos 2t

cos3 t

√cos 2t

8. If x and y are connected parametrically by the equations given in,

without eliminating the parameter, �nd .  

.

Watch Video Solution

dy

dx

x = a(cos θ + log tan ), y = a sin θ
θ

2

9. If x and y are connected parametrically by the equations given in,

without eliminating the parameter, �nd .  

.

Watch Video Solution

dy

dx

x = a sec t, y = b tan t

https://dl.doubtnut.com/l/_4OyK64gBwnWc
https://dl.doubtnut.com/l/_vHJL25SXQjLO
https://dl.doubtnut.com/l/_Twmk66vBr8xt


EXERCISE 5.7

10. If x and y are connected parametrically by the equations given,

without eliminating the parameter, Find .

Watch Video Solution

dy

dx

x = a(cos θ + θ sin θ), y = a(sin θ − θ cos θ)

11. If , show that 

Watch Video Solution

x = √asin ^ (( − 1)t), y = √acos ^ (( − 1)t)

= −
dy

dx

y

x

1. Find the �rst and second order derivatives of the functions given in : 

.

Watch Video Solution

x2 + 3x + 2

https://dl.doubtnut.com/l/_erpZ00CfQeH7
https://dl.doubtnut.com/l/_9TWuCdtdNMqn
https://dl.doubtnut.com/l/_xdqqynyNNsRu
https://dl.doubtnut.com/l/_DTMh5BMVFims


2. Find the second order derivatives of the functions given. 

Watch Video Solution

x20

3. Find the second order derivatives of the functions given in : 

.

Watch Video Solution

x. cos x

4. Find the second order derivatives of the functions given in : 

Watch Video Solution

x logx.

5. Find the second order derivatives of the functions given in : 

Watch Video Solution

x3 logx.

https://dl.doubtnut.com/l/_DTMh5BMVFims
https://dl.doubtnut.com/l/_GWAHJWLM5dxq
https://dl.doubtnut.com/l/_kZUxKaWQmn1H
https://dl.doubtnut.com/l/_4bWxVZx30JfA


6. Find the second order derivatives of the functions given in : 

.

Watch Video Solution

e2x sin 5x

7. Find the second order derivatives of the functions given in : 

.

Watch Video Solution

e5x cos 3x

8. Find the second order derivatives of the functions given in : 

.

Watch Video Solution

tan− 1 x

9. Find the second order derivatives of the functions given in : 

log(logx)

https://dl.doubtnut.com/l/_KZQSX7itigDT
https://dl.doubtnut.com/l/_IPTve0FzwprO
https://dl.doubtnut.com/l/_UG9GmzE5sOvL
https://dl.doubtnut.com/l/_PGIG2Z9bY7xn


Watch Video Solution

10. Find the second order derivatives of the functions given in : 

.

Watch Video Solution

sin(logx)

11. If  , prove that  .

Watch Video Solution

y = 5 cos x − 3 sinx + y = 0
d2y

dx
2

12. If  , �nd  in terms of  alone.

Watch Video Solution

y = cos − 1 x
d2y

dx2
y

13. If , show that 

Watch Video Solution

y = 3 cos(logx) + 4 sin(logx) x2y2 + xy1 + y = 0

https://dl.doubtnut.com/l/_PGIG2Z9bY7xn
https://dl.doubtnut.com/l/_mMkS6ENL9woh
https://dl.doubtnut.com/l/_OsMf9TbXaz9Y
https://dl.doubtnut.com/l/_HkcXy5SOXrXt
https://dl.doubtnut.com/l/_uiPTc4PTZhp5


14. If , show that 

Watch Video Solution

y = Aemx + Benx − (m + n) + mny = 0
d2y

dx2

dy

dx

15. If  , show that  .

Watch Video Solution

y = 500 e7x + 600 e− 7x = 49 y
d2y

dx
2

16. If , show that .

Watch Video Solution

ey(x + 1) = 1 = ( )
2

d2y

dx
2

dy

dx

17. If , show that 

Watch Video Solution

y = (tan− 1 x)
2

(x2 + 1)
2
y2 + 2x(x2 + 1)y1 = 2

https://dl.doubtnut.com/l/_uiPTc4PTZhp5
https://dl.doubtnut.com/l/_cZn0adH74W6d
https://dl.doubtnut.com/l/_oMSvTeLsU1vB
https://dl.doubtnut.com/l/_GfJl0I6xgPff
https://dl.doubtnut.com/l/_oTxFyYgtViCu


EXERCISE 5.8

1. Verify Rolles theorem for the function 

.

Watch Video Solution

f(x) = x2 + 2x − 8,

x ∈ [ − 4, 2]

2. Examine if Rolles theorem is applicable to any of the following

functions. Can you say something about the converse of Rolles theorem

from these example?(i) for (ii) for 

(iii) `f(x)=x^

Watch Video Solution

f(x) = [x] x ∈ [5, 9] f(x) = [x]

x ∈ [ − 2, 2]

3. If  is di�erentiable function and if  does not vanish

anywhere, then prove that 

Watch Video Solution

f : [ − 5, 5]
→
R f ′ (x)

f( − 5) ≠ f(5).

https://dl.doubtnut.com/l/_2ttwPelyVHqc
https://dl.doubtnut.com/l/_2vtITqfHKMOV
https://dl.doubtnut.com/l/_qHpFX5wRaYmb


MISCELLANEOUS EXERCISE

4. Verify Mean Value Theorem, if in the interval [a, b],

where .

Watch Video Solution

f(x) = x2 − 4x − 3

a = 1andb = 4

5. Verify Mean Value theorem, if  in the interval [a,

b], where a = 1 and b = 3. Find all  for which f'( c) = 0.

Watch Video Solution

f(x) = x3 − 5x2 − 3x

c ∈ (1, 3)

6. Di�erentiate 

Watch Video Solution

xm

xn

1. Di�erentiate w.r.t. x the function in .(3x2 + 9x + 7)
9

https://dl.doubtnut.com/l/_ixPAemqE3GTH
https://dl.doubtnut.com/l/_iQbgflheRR6T
https://dl.doubtnut.com/l/_SR9bk4Sdo5uM
https://dl.doubtnut.com/l/_sa7y0VE4z4Rl


Watch Video Solution

2. Di�erentiate w.r.t. x the function in 

.

Watch Video Solution

sin3 x + cos6 x

3. Di�erentiate w.r.t. x the function .

Watch Video Solution

(5x)3 cos 2x

4. 

Watch Video Solution

sin− 1(x√x), 0 ≤ x ≤ 1

5. Di�erentiate w.r.t. x the function `(cos^(-1)x/2)/(sqrt(2x+7)),-2

Watch Video Solution

https://dl.doubtnut.com/l/_sa7y0VE4z4Rl
https://dl.doubtnut.com/l/_OBIUZNxvhHTh
https://dl.doubtnut.com/l/_37fVrZmQcpd4
https://dl.doubtnut.com/l/_2hS3RtVIOEI8
https://dl.doubtnut.com/l/_jYSPOLgwV4F4


6. Di�erentiate w.r.t. x the function in 

Watch Video Solution

cot − 1[ ], 0 < x <
√1 + sinx + √1 − sinx

√1 + sinx − √1 − sinx

π

2

7. Di�erentiate w.r.t. x the function in 

.

Watch Video Solution

(logx)logx, x > 1

8. Di�erentiate w.r.t. x the function

 , for some constant a and b.

Watch Video Solution

cos  (a  cos  x  +  b  s ∈  x)

https://dl.doubtnut.com/l/_jYSPOLgwV4F4
https://dl.doubtnut.com/l/_oAC5RG6jdRAC
https://dl.doubtnut.com/l/_GAaNL32lN5XY
https://dl.doubtnut.com/l/_D6eEKgGx37Mn


9. Di�erentiate w.r.t. x the function in 

.

Watch Video Solution

(sinx − cos x) ( sin x− cos x ) , < x <
π

4

3π

4

10. Di�erentiate w.r.t. x the function for some �xed 

.

Watch Video Solution

xx + xa + ax + aa,

a > 0andx > 0

11. Di�erentiate w.r.t. x the function for 

.

Watch Video Solution

xx ^ (2 − 3) + (x − 3)x ^ 2 x > 3

12. Find if `y=12(1-cost), x=10(t-sint),-pi/2

Watch Video Solution

,
dy

dx

https://dl.doubtnut.com/l/_LmoSmCp0mQBh
https://dl.doubtnut.com/l/_Hu1avblPvAdL
https://dl.doubtnut.com/l/_DI6YIFPHoszJ
https://dl.doubtnut.com/l/_cKXS7v7fGkFt


13. Find  , if  , 

Watch Video Solution

dy

dx
y = sin− 1 x + sin− 1 √1 − x2 −1 ≤ x ≤ 1

14. 

Watch Video Solution

If x√1 + y + y√1 + x = 0,  prove that = − .
dy

dx

1

(x + 1)2

15. If , for some , prove that 

is a constant independent of a and b.

Watch Video Solution

(x − a)2 + (y − b)2 = c2 c > 0

[1 + ( )
2
]

dy

dx

3
2

d2y

dx2

16. If  with  prove that cos y = x cos(a + y), cos a ≠ ± 1,

= .
dy

dx

cos2(a + y)

sina

https://dl.doubtnut.com/l/_cKXS7v7fGkFt
https://dl.doubtnut.com/l/_fF6vHsMsu1a0
https://dl.doubtnut.com/l/_GpFxW4Qw0fWY
https://dl.doubtnut.com/l/_YCRP2ARIMXXb
https://dl.doubtnut.com/l/_aUoh1yJJ6bWQ


Watch Video Solution

17. If  and , �nd .

Watch Video Solution

x = a(cos t + t sin t) y = a(sin t − t cos t)
d2y

dx
2

18. If  , show that  exists for all real  and �nd it.

Watch Video Solution

f(x) = |x|
3

f(x) x

19. Using mathematical induction prove that  for all

positive integers n.

Watch Video Solution

(xn) = nxn− 1d

dx

20. Using the fact that and

the di�erentiation, obtain the sum formula for cosines.

s ∈ (A + B) = s ∈ A cosB + cosAs ∈ B

https://dl.doubtnut.com/l/_aUoh1yJJ6bWQ
https://dl.doubtnut.com/l/_XpT7j7ED6L1e
https://dl.doubtnut.com/l/_3p468f8GIaNb
https://dl.doubtnut.com/l/_w70S6qcnTpKv
https://dl.doubtnut.com/l/_P8ZuwWyX75Ua


Watch Video Solution

21. Does there exist a function which is continuous everywhere but not

di�erentiable at exactly two points? Justify your answer.

Watch Video Solution

22. If , prove that 

Watch Video Solution

y = |f(x)g(x)h(x)lmnabc|

= |f' (x)g' (x)h' (x)lmnabc|
dy

dx

23. If 

Watch Video Solution

y = ea cos ( − 1 ) x, − 1 ≤ x < 1, showthat

(1 − x2) − x − a2y = 0
d2y

dx2

dy

dx

https://dl.doubtnut.com/l/_P8ZuwWyX75Ua
https://dl.doubtnut.com/l/_tMiQkopCCPwB
https://dl.doubtnut.com/l/_oCkmCpvWsKvw
https://dl.doubtnut.com/l/_jVCRcGwkI7UM


EXERCISE

1. Examine the continuity of the function : 

 at x = 4.

Watch Video Solution

f(x) = {
, if x ≠ 4

0  ,         if x = 4

|x− 4 |

( x− 4 )

2. For what value of k,  is continuous at x = 2?

Watch Video Solution

f(x) = {
, x ≠ 2

k, x = 2

2x+ 2 − 16

4x − 16

3. Find the values of a and b sucht that the function f de�ned by 

 

is a continous function at  .

Watch Video Solution

fx =

⎧⎪ ⎪ ⎪ ⎪
⎨
⎪ ⎪ ⎪ ⎪⎩

+ a if x < 4

a + b if x = 4

+ b if x > 4

x− 4

|x− 4 |

x− 4

|x− 4 |

x = 4

https://dl.doubtnut.com/l/_mdhaXdV1YNdl
https://dl.doubtnut.com/l/_6tg9u2kxW8uD
https://dl.doubtnut.com/l/_nVnFBmjKx5KE


4. Given  Find the points of discontinuity of the composite

function 

Watch Video Solution

f(x) = .
1

x − 1

f(f(x)).

5. Find f'(x) when 

Watch Video Solution

f(x) = 2cos2 x

6. Find f'(x) when 

.

Watch Video Solution

f(x) = sin− 1( )
1

√x + 1

7. If 

Watch Video Solution

sinx = , tany = , find 
2t

1 + t2

2t

1 − t2

dy

dx

https://dl.doubtnut.com/l/_jTb37SvZCtpL
https://dl.doubtnut.com/l/_RLRUqKganFw3
https://dl.doubtnut.com/l/_h6WUaIKOwrws
https://dl.doubtnut.com/l/_L1MYKbKkzTnB


8. If .

Watch Video Solution

y = sec− 1( ), find 
1

4x3 − 3x

dy

dx

9. Find .

Watch Video Solution

 when tan− 1(x2 + y2) = 0
dy

dx

10. Examine the di�erentiability of f, where f is de�ned by 

 at 

Watch Video Solution

f(x) = {
x[x] if 0 ≤ x < 2

(x − 1)x if 2 ≤ x < 3
x = 2

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

.

Watch Video Solution

f(x) = |x − 5|

x = 5

https://dl.doubtnut.com/l/_L1MYKbKkzTnB
https://dl.doubtnut.com/l/_eKR5bSw8woes
https://dl.doubtnut.com/l/_kEgt7U2MConU
https://dl.doubtnut.com/l/_6nZ7eWD8VxGL
https://dl.doubtnut.com/l/_edtlhQrN6v9m


12. 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)

13. If  , then prove that .

Watch Video Solution

x = ex / y =
dy

dx

x − y

x logx

14.  in 

Watch Video Solution

f(x) =
1

4x − 1
[1, 4]

15. Discuss the Lagrange's mean value theorem for the function

 in f(x) = sinx − sin 2x, [0, π].

https://dl.doubtnut.com/l/_edtlhQrN6v9m
https://dl.doubtnut.com/l/_RgwFkGpmH2rQ
https://dl.doubtnut.com/l/_MRq53wczqHLC
https://dl.doubtnut.com/l/_WKnweuK2B7dO
https://dl.doubtnut.com/l/_We9LTSYaCDn4


REVISION EXERCISE

Watch Video Solution

16.  in 

Watch Video Solution

f(x) = √25 − x2 [1, 5]

1. Show that  is continuous but not

di�erentiable at x = 1.

Watch Video Solution

f(x) =
⎧
⎨⎩

|2x − 3|[x], x ≥ 1

sin( ),     x < 1πx

2

2. Does there exist a function which is continuous everywhere but not

di�erentiable at exactly two points? Justify your answer.

Watch Video Solution

https://dl.doubtnut.com/l/_We9LTSYaCDn4
https://dl.doubtnut.com/l/_5kBHIISXBkfL
https://dl.doubtnut.com/l/_pI6qP9VLtQ52
https://dl.doubtnut.com/l/_c5ttIYyNAolJ


3. Is  di�erentiable ?What about 

Watch Video Solution

|sinx| cos|x| ?

4. Find, from �rst principle, the derivative of  w.r.t. x.

Watch Video Solution

sin− 1 x

x

5. Di�erentiable the following w.r.t. x : 

Watch Video Solution

√3x + 2 +
1

√2x2 + 4

6. Di�erentiable the following w.r.t. x : 

.

Watch Video Solution

esec2 x + 3 cos − 1 x

https://dl.doubtnut.com/l/_JscYx1jOH9NN
https://dl.doubtnut.com/l/_Tk4nrEtvPvaL
https://dl.doubtnut.com/l/_bpapgWpzt3dU
https://dl.doubtnut.com/l/_0QMRhuU85f4q
https://dl.doubtnut.com/l/_JeqTK2HpSSed


7. Di�erentiate the following w.r.t. x : 

Watch Video Solution

f(x) = log[(2 − x)1 / 2(x2 − 1)
− 1 / 4

]

8. Di�erentiate the following function w.r.t x :

Watch Video Solution

tan− 1(
√1 + x − √1 − x

(√1 + x + √1 − x)

9. Di�erentiate the following w.r.t. x: 

Watch Video Solution

(3x2 − 9x + 5)
9

10. Di�erentiate the following w.r.t. x: 

sin3 x + cos6 x

https://dl.doubtnut.com/l/_JeqTK2HpSSed
https://dl.doubtnut.com/l/_2RxFZ5iE9gRg
https://dl.doubtnut.com/l/_4K41mGL5o2mE
https://dl.doubtnut.com/l/_Oyv3gL1Xiout


Watch Video Solution

11. Di�erentiate the following w.r.t. x: 

Watch Video Solution

e
log(x+ √x2 +a2 )

12. Di�erentiate the following w.r.t. x: 

Watch Video Solution

e2 logx+ 3x

13. Prove that  is a constant.

Watch Video Solution

(cot − 1 x + cot − 1 )
1

x

14. If  and  , �nd  .y = f( )
2x − 1

x2 + 1
f ′ (x) = sinx2 dy

dx

https://dl.doubtnut.com/l/_Oyv3gL1Xiout
https://dl.doubtnut.com/l/_HnksYuCpfptU
https://dl.doubtnut.com/l/_AvLDJHhkUnKf
https://dl.doubtnut.com/l/_Yp8Lnqw9nrgp
https://dl.doubtnut.com/l/_iC0RmlVyhq3m


Watch Video Solution

15. Find the derivative of the following w.e.t. x : 

Watch Video Solution

− + log3 x + − + 7
3

3√x

5

cos x

6

sinx

2 tanx

secx

16. Find the derivative of the following w.e.t. x : 

.

Watch Video Solution

log( ) + 5xa − 3ax +
3√x2 + 6

4√x− 31

√x

17. If , prove that :  

.

Watch Video Solution

y = tan− 1( )
e2x + 1

e2x − 1

= −
dy

dx

2e2x

1 + e4x

https://dl.doubtnut.com/l/_iC0RmlVyhq3m
https://dl.doubtnut.com/l/_sGg4jZjk0tEz
https://dl.doubtnut.com/l/_Z2uBYYBNJem4
https://dl.doubtnut.com/l/_PS6Sv5Ez5IzP
https://dl.doubtnut.com/l/_Q8nsCJUffbY8


18. If the derivative of  takes the value  at  prove

that 

Watch Video Solution

tan− 1(a + bx) 1 x = 0,

1 + a2 = b.

19. Using the fact that and

the di�erentiation, obtain the sum formula for cosines.

Watch Video Solution

s ∈ (A + B) = s ∈ A cosB + cosAs ∈ B

20. If  show that 

Watch Video Solution

√y + x + √y − x = c = − √( ) − 1
dy

dx

y

x

y2

x2

21. if  show that 

Watch Video Solution

sinx = y sin(x + b) =
dy

dx

sin b

sin2(x + b)

https://dl.doubtnut.com/l/_Q8nsCJUffbY8
https://dl.doubtnut.com/l/_fEbIPIP3FTij
https://dl.doubtnut.com/l/_uDO777JJaj4M
https://dl.doubtnut.com/l/_nczDls0iE5Xi
https://dl.doubtnut.com/l/_WUPZGfUHfoXW


22. If 

Watch Video Solution

x sin(a + y) + sina cos(a + y) = 0, provethat

=
dy

dx

sin2(a + y)

sina

23. If 

Watch Video Solution

y = x sin(a + y), provethat = .
dy

dx

sin2(a + y)

sin(a + y) − y cos(a + y)

24. Di�erentiate  w.r.t. x.

Watch Video Solution

log[log(logx)]

25. if , then dy/dx

Watch Video Solution

y = e ( x ) ex

+ xee
x

+ ex
xe

= e ( x ) ex

xex[ex logx + ] + xee
x

ee
x

[ + ex logx] + ex
xe

xxe

xe− 1[1 + e
ex

x

1

x

https://dl.doubtnut.com/l/_WUPZGfUHfoXW
https://dl.doubtnut.com/l/_4gn0ft27JRVe
https://dl.doubtnut.com/l/_ybihlpdzA0ff
https://dl.doubtnut.com/l/_3EBagKQyGWH2
https://dl.doubtnut.com/l/_irLyd6l801xj


26. . Find 

Watch Video Solution

y = √x + √x + √x + .... + ∞
dy

dx

27. Find  when :  

Watch Video Solution

dy

dx

y = xsin x− cos x +
x2 − 1

x2 + 1

28. If , �nd 

Watch Video Solution

y = xcot x +
2x2 − 3

x2 + x + 2
.

dy

dx

29. If , prove that :  

.

Watch Video Solution

y = x ( xx )

= xx+xx

[ + (1 + logx)logx]
dy

dx

1

x

https://dl.doubtnut.com/l/_irLyd6l801xj
https://dl.doubtnut.com/l/_zQhtpD6qK1rb
https://dl.doubtnut.com/l/_Xf9O9bjK8AcS
https://dl.doubtnut.com/l/_c94n3qsaM5e3
https://dl.doubtnut.com/l/_heBMbVL6AfjK


30. If  then prove that  at 

Watch Video Solution

y = (tanx)
( tan x ) ( tan x ) ... ∞

, = 2
dy

dx
x = .

π

4

31. Di�erentiate  in two ways :  

(i) by taking logarithums and 

(ii) by repeatedly applying product rule.

Watch Video Solution

tanx tan 2x tan 3x tan 4x

32. If  and  then show that 

Watch Video Solution

x = secθ − cos θ y = secn θ − cosn θ

(x2 + 4)( )
2

= n2(y2 + 4)
dy

dx

https://dl.doubtnut.com/l/_heBMbVL6AfjK
https://dl.doubtnut.com/l/_PIE1kub9eDEx
https://dl.doubtnut.com/l/_ND7zztx8Ulwe


33. For what choices of a, b, c, if any, does the function 

  

become di�erentiable at x = 1 and x = 2?

Watch Video Solution

f(x) =
⎧⎪
⎨
⎪⎩

ax2 + bx + x  , 0 ≤ x ≤ 1

bx − c              , 1 ≤ x ≤ 2

x                       , x > 2

34. If  then prove that  ,

where 

Watch Video Solution

y = Ae−kt cos(pt + c), + 2k + n2y = 0
d2y

dt2

dy

dx

n2 = p2 + k2

35. Using mathematical induction prove that :

Watch Video Solution

(xn) = nxn− 1f or \ all\ n ∈ N.
d

dx

https://dl.doubtnut.com/l/_LVsCUYNoaMF0
https://dl.doubtnut.com/l/_9bj2PHnR9w0R
https://dl.doubtnut.com/l/_iOvM13SBkGk4


CHECK YOUR UNDERSTANDING

36. If , then prove that :  

(i)   

(ii) 

Watch Video Solution

(1 + x)n = C0 + C1x + C2x
2 + .... + Cnx

n

C1 + 2C2 + ...... + nCn = n ⋅ 2n− 1

C1 − 2C2 + ...... + ( − 1)n− 1
nCn = 0

37. If  then 

Watch Video Solution

y = + + + 1
ax2

(x − a)(x − b)(x − c)

bx

(x − b)(x − c)

c

x − c

=
y'

y

1. Are the following functions continuous at each point of their domains? 

Watch Video Solution

ex

https://dl.doubtnut.com/l/_M3Sdkdpf7rGu
https://dl.doubtnut.com/l/_ZBt7wjANY5d2
https://dl.doubtnut.com/l/_h9GiLm1k20jw
https://dl.doubtnut.com/l/_BpbNtRqO1l2p


2. Are the following functions continuous at each point of their domains? 

Watch Video Solution

sinx

3. Are the following functions continuous at each point of their domains? 

Watch Video Solution

cos x

4. Is greatest integer function [x] is continuous everywhere ?

Watch Video Solution

5. Find  when .

Watch Video Solution

dy

dx
2x + 3y = cos x

https://dl.doubtnut.com/l/_BpbNtRqO1l2p
https://dl.doubtnut.com/l/_8VRgwm5PAh2A
https://dl.doubtnut.com/l/_TF2wLzwpHqUm
https://dl.doubtnut.com/l/_TQQz1RfSZZVx
https://dl.doubtnut.com/l/_btxr8Op7sary


6. Find the derivative of  assuming that it exists.

Watch Video Solution

cos − 1 x

7. Di�erentiate , w.r.t. x.

Watch Video Solution

esin − 1 x

8. If  = _______.

Watch Video Solution

y = log(cos ex),  then 
dy

dx

9. Find .

Watch Video Solution

 when y = logx + x
d2y

dx2

10. Find  when y = ex + cos x
d2y

dx
2

https://dl.doubtnut.com/l/_btxr8Op7sary
https://dl.doubtnut.com/l/_7ReK3Pj3ZGv8
https://dl.doubtnut.com/l/_kIvnrgIWFLzQ
https://dl.doubtnut.com/l/_33Mo9wH2H4Eh
https://dl.doubtnut.com/l/_9kyDetNI7bRz


COMPETITION FILE

Watch Video Solution

11. Verify Rolle's theorem for .

Watch Video Solution

f(x) = x, x ∈ [1, 2]

12. Verify L.M.V. theorem for 

Watch Video Solution

f(x) = x(x − 2)  on [1, 3]

1. Let  be an implicit function of  de�ned by 

Then  equals:  b.  c.  d. 

A. -1

B. 1

y x x2x − 2xx cot y − 1 = 0.

y' (1) 1 log 2 −log 2 −1

https://dl.doubtnut.com/l/_9kyDetNI7bRz
https://dl.doubtnut.com/l/_3ZizJLrlekS2
https://dl.doubtnut.com/l/_Vhf2DT6xvmRM
https://dl.doubtnut.com/l/_qZw4sCcAWtej


C. 

D. 

Answer: A

Watch Video Solution

log 2

−log 2

2. Let f : (-1,1)  R be a di�erentiable function with f(0) =-1 and f'(0)=1 

Let g(x)=  . Then g'(0)=

A. 

B. 

C. log 2

D. 

Answer: B

Watch Video Solution

→

[f(f(2x) + 1)]2

4

−4

−log 2

https://dl.doubtnut.com/l/_qZw4sCcAWtej
https://dl.doubtnut.com/l/_2zfEXGwGsaW1
https://dl.doubtnut.com/l/_UQ5WXB2DF8iY


3.  equals

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

d2x

dy2

( )
− 1

d2y

dx
2

−( )
− 1

( )
− 3

d2y

dx2

dy

dx

( )
− 1

( )
− 2

d2y

dx2

dy

dx

−( )( )
− 3

d2y

dx
2

dy

dx

4. If  is di�erentiable at  �nd 

A. 

B. 

C. 

D. 

f(x) x = a, lim
x→ a

.
x2f(a) − a2f(x)

x − a

a2f(a)

af(a) − a2f' (a)

2af(a) − a2f' (a)

2af(a) + a2f' (a)

https://dl.doubtnut.com/l/_UQ5WXB2DF8iY
https://dl.doubtnut.com/l/_1gnGFKzrfQso


Answer: C

Watch Video Solution

5. If  is a function de�ned by , where

[x] denotes the greatest integer function, then f is-

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: A

Watch Video Solution

f : R → R f(x) = [x]cos( )π
2x − 1

2

6. If  is equal toy = sec(tan− 1 x),  then  at x = 1
dy

dx

https://dl.doubtnut.com/l/_1gnGFKzrfQso
https://dl.doubtnut.com/l/_vgaOoLrBDrEw
https://dl.doubtnut.com/l/_DYXm4p61H9mu


A. 

B. 1

C. 

D. 

Answer: D

Watch Video Solution

1

2

√2

1

√2

7. If g is the inverse of a function f and , then g'(x) is

equal to

A. 

B. 

C. 

D. 

Answer: B

f' (x) =
1

1 + x5

5x4

1

1 + {g(x)}5

1 + {g(x)}5

1 + x5

https://dl.doubtnut.com/l/_DYXm4p61H9mu
https://dl.doubtnut.com/l/_25JPJbx80RGp


Watch Video Solution

8. if the function  Is di�erentiable , then

the value of k+m is :

A. 2

B. 

C. 

D. 4

Answer: A

Watch Video Solution

g(x) = {
k√x + 1,0 ≤ x ≤ 3

mx + 2,3 < x ≤ 5

16

5

10

3

9. For , then

A. g is not di�erentiable at x =0

B. g'(0) = cos log 2

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

https://dl.doubtnut.com/l/_25JPJbx80RGp
https://dl.doubtnut.com/l/_hIS6rOydB13a
https://dl.doubtnut.com/l/_pT6DCCIKglrx


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

10. If for  the derivative of  is  then

 equals:  (2)  (3)  (4) 

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

x(0, ),
1

4
tan− 1( )

6x√x

1 − 9x3 √x
.

g(x),

g(x)
3x

1 − 9x3

3

1 + 9x3

9

1 + 9x3

3x√x

1 − 9x3

3x

1 − 9x3

3

1 + 9x3

9

1 + 9x3

3x√x

1 − 9x3

https://dl.doubtnut.com/l/_pT6DCCIKglrx
https://dl.doubtnut.com/l/_SsGUnnvjTB7b


11. Let  is not

di�erentiable at t} Then the set S is equal to: (1)  (2) {0} (3)  (4) 

A.  (empty set)

B. {1}

C. 

D. 

Answer: A

Watch Video Solution

S = {t ∈ R : f(x) = |x − π|(e |x | − 1)sin|x|

ϕ {π}

{0, π}

ϕ

{π}

{0, π}

12. Let  be the solution of the di�erential equation, 

,  if , then  is

equal to: (a)  (b)  (c)  (d) 

A. 

y = y(x)

x( ) + y = x loge x
dy

dx
(x > 1) 2y(2) = loge 4 − 1 y(e)

−( )
e

2
−( )

e2

2
e

4

e2

4

e2

4

https://dl.doubtnut.com/l/_gDI9162IYVgt
https://dl.doubtnut.com/l/_41xKX98mY4zS


B. 

C. 

D. 

Answer: D

Watch Video Solution

−
e

2

−
e2

2

e

4

13. for  if  then 

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

x > 1 (2x)2y = 4e2x− 2y (1 + loge 2x)2 dy

dx

loge 2x

x loge 2x

x loge 2x + loge 2

x

x loge 2x − loge 2

x

https://dl.doubtnut.com/l/_41xKX98mY4zS
https://dl.doubtnut.com/l/_4Eom1lWQH1ZY
https://dl.doubtnut.com/l/_tDdDk66VjsPE


14. let S be the set of all points in  at which the function , f(x)

=min {sinx , cos x} is not di�erentiable Then S is a subset of which of the

following ?

A. 

B. 1

C. 2

D. 3

Answer: A

Watch Video Solution

( − π, π)

{ − , − , , }
3π

4

π

4

3π

4

π

4

15. let   

Find k for which f(x) is continuous

A. 

B. 

f(x) =
⎧
⎨⎩

x ≠

k x =

√2 cos x− 1

cot x− 1
π

4
π

4

−
1

2

1

3

https://dl.doubtnut.com/l/_tDdDk66VjsPE
https://dl.doubtnut.com/l/_060U83Si7tyD


C. 

D. 

Answer: C

Watch Video Solution

1

2

1

16. Let  and  then  is non

di�erentiable at

A. {5,10,15}

B. {5,10,15,20}

C. {10}

D. {5,15}

Answer: A

Watch Video Solution

f(x) = 15 − |x − 10| g(x) = f(f(x)) g(x)

https://dl.doubtnut.com/l/_060U83Si7tyD
https://dl.doubtnut.com/l/_j0T3G5dpZ5Za


CHAPTER TEST

1. A function  is de�ned as follows : f(x)=   

Which one of the following is true ?

A. f is continuous at 0 and 1

B. f is continuous at 1 and 2

C. f is continuous at 0 and 2

D. f is continuous at 0,1 and 2

Answer: C

Watch Video Solution

f :R → R {
x, if x ≤ 1

5, if x > 1

2. if , then  is :

A. 

B. 

√x + √y = 4
dy

dx

−√
x

y

−√
y

x

https://dl.doubtnut.com/l/_o7ZCjoN7hToL
https://dl.doubtnut.com/l/_OdRgnmwRwo39


C. 

D. 

Answer: B

Watch Video Solution

√
x

y

√
y

x

3. If f (x)=x+7 , and g (x)=x-7 , x  R , then  (gof)(x)=_____

Watch Video Solution

∈
d

dx

4. Find  If 

Watch Video Solution

dy

dx
sin2 x + cos2 y = 1

5. Find  when x=4t , y=

Watch Video Solution

dy

dx

4
t

https://dl.doubtnut.com/l/_OdRgnmwRwo39
https://dl.doubtnut.com/l/_ScHaluuiw2jt
https://dl.doubtnut.com/l/_9i3D0IWBZP14
https://dl.doubtnut.com/l/_CU06b74Fv81X


6. The function f(x) Is de�ned as follows : 

.  

If f(x) is continuous on [0,8], �nd the values of 'a' and 'b'.

Watch Video Solution

f(x) =
⎧⎪
⎨
⎪⎩

x2 + ax + b  , 0 ≤ x < 2

3x + 2           , 2 ≤ x ≤ 4

2ax + 5b       , 4 < x ≤ 8

7. If  , then �nd 

Watch Video Solution

y = tan− 1( ), x2 ≤ 1
√1 + x2 + √1 − x2

√1 + x2 − √1 − x2

dy

dx

8. If , then show that 

Watch Video Solution

xy = ex−y =
dy

dx

logx

(1 + logx)2

9. If  Show that 

Watch Video Solution

y = eax cos bx, − 2a + (a2 + b2)y = 0
d2y

dx
2

dy

dx

https://dl.doubtnut.com/l/_WlQLhUOqlHWn
https://dl.doubtnut.com/l/_u9yn3EGWLtuL
https://dl.doubtnut.com/l/_jsXZopRYKj3q
https://dl.doubtnut.com/l/_VMzNinCIsiqU


10. Verify Rolle's Theorem for the function : f(x) = sin x + cos x in the

interval 

Watch Video Solution

[0, 2π]

11. Di�erentiate 

Watch Video Solution

tan− 1( )w. r. t. sin− 1( )
√1 + x2 − √1 − x2

√1 + x2 + √1 − x2

2x

1 + x2

12. Find , if .

Watch Video Solution

dy

dx
yx + xy + xx = ab

https://dl.doubtnut.com/l/_VMzNinCIsiqU
https://dl.doubtnut.com/l/_TDQ7GUXp4KgZ
https://dl.doubtnut.com/l/_TmYCjwid0QhE
https://dl.doubtnut.com/l/_1Hx89kloYS2O

