
MATHS

BOOKS - MAXIMUM PUBLICATION

APPLICATION OF DERIVATIVES

Example

1. Find the equation of tangents and normals

to the given curves  at x = cos t, y = sin t,

t =
π

4

https://doubtnut.app.link/lkek2J5wfhb
https://doubtnut.app.link/MVcbJvrhfnb
https://doubtnut.app.link/MVcbJvrhfnb
https://dl.doubtnut.com/l/_7YAlCtgUhg0i


Watch Video Solution

2. A ladder 5m long is leaning against a wall.

The bottom of the ladder is pulled along the

ground, away from the wall, at the rate of

2cm/s. How fast is its height on the decreasing

when the foot of the ladder is 4m away from

the wall.

Watch Video Solution

https://dl.doubtnut.com/l/_7YAlCtgUhg0i
https://dl.doubtnut.com/l/_JITfjuvPPqzK


3. Find the points on the curve , the

tangents at which are inclined at an angle of

60° to x-axis?

Watch Video Solution

y = x3

4. Find the equation of the tangent to the

parabola 

 which is parallel to .

Watch Video Solution

y2 = 4x + 5 y = 2x + 7

https://dl.doubtnut.com/l/_2FsDWQF1xtaO
https://dl.doubtnut.com/l/_gd2B1pg5cWxr
https://dl.doubtnut.com/l/_zdeUhU7XA96t


5. Find the intervals in which the function 

given  is 


Strictly Increasing.

Watch Video Solution

f

f(x) = 2x2 − 3x

6. Find the intervals in which the function 

given  is 


Strictly Decreasing.

Watch Video Solution

f

f(x) = 2x2 − 3x

https://dl.doubtnut.com/l/_zdeUhU7XA96t
https://dl.doubtnut.com/l/_NkfcZTWX1m0H
https://dl.doubtnut.com/l/_VRPJJgYlle8w


7. Find the intervals in which the function

 strictly increasing

or decreasing.

Watch Video Solution

f(x) = (x + 1)3(x − 3)3

8. Find the intervals in which the function 

 strictly increasing or

decreasing.

Watch Video Solution

f(x) = x +
1

x

https://dl.doubtnut.com/l/_VRPJJgYlle8w
https://dl.doubtnut.com/l/_i9APH7cJL1Ff


9. Determine whether the  function

is strictly monotonic on the indicated interval. 

Watch Video Solution

f(x) = x2

( − 1, 1)

10. Determine whether the  function

is strictly monotonic on the indicated interval. 

Watch Video Solution

f(x) = x2

( − 1, 0)

https://dl.doubtnut.com/l/_LCQtyQX4NGJq
https://dl.doubtnut.com/l/_lAnf4n13KyyJ
https://dl.doubtnut.com/l/_kWd9BBGxRIop


11. Determine whether the  function

is strictly monotonic on the indicated interval. 

Watch Video Solution

f(x) = x2

(0, 1)

12. Determine whether the 

function is strictly monotonic on the indicated

interval. 

Watch Video Solution

f(x) = x3 − x

( − 1, 0)

https://dl.doubtnut.com/l/_kWd9BBGxRIop
https://dl.doubtnut.com/l/_CdMhMFAMQdPq


13. Determine whether the 

function is strictly monotonic on the indicated

interval. 

Watch Video Solution

f(x) = x3 − x

( − 1, )
−1

2

14. Determine whether the 

function is strictly monotonic on the indicated

interval. 

f(x) = x3 − x

( − 1, 1)

https://dl.doubtnut.com/l/_MiekAf1wCBL7
https://dl.doubtnut.com/l/_MYbm3KFeF4sX


Watch Video Solution

15. Find the approximate change in the volume

V of a cube of side x meters caused by

increasing the side by 1%.

Watch Video Solution

16. If the radious of a sphere is measured as

7m with an error of 0.02m then find the

approximate error in calculating its volume.

Watch Video Solution

https://dl.doubtnut.com/l/_MYbm3KFeF4sX
https://dl.doubtnut.com/l/_lkYg7BV8V3Do
https://dl.doubtnut.com/l/_jwx7PWHUOTEW


17. The length of a rectangle is decreasing at

the rate of 5 cm/mi and the width is increasing

at the rate of 4cm/min.When length is 8 cm

and width is 6 cm, find the rate of change of

its area.

Watch Video Solution

18. Find the equation on tangents and normals

to the given curves 

https://dl.doubtnut.com/l/_jwx7PWHUOTEW
https://dl.doubtnut.com/l/_DQc9Doj9MbsM
https://dl.doubtnut.com/l/_8snNG38XivR3


 at 

Watch Video Solution

y = x4 − 6x3 + 13x2 − 10x + 5 (0, 5)

19. Find the equation of tangents and normals

to the given curves  at 

Watch Video Solution

y = x3 (1, 1)

20. The volume of a cube is increasing at the

rate of . How fast is the surface area

increasing when the length of an edge is 12cm.

8cm3 /S

https://dl.doubtnut.com/l/_8snNG38XivR3
https://dl.doubtnut.com/l/_iC2LUld04gQ1
https://dl.doubtnut.com/l/_7YNH0YibAfZb


Watch Video Solution

21. Find the intervals in which the function

 strictly

increasing or decreasing.

Watch Video Solution

f(x) = − 2x3 − 9x2 − 12x + 1

22. Find the local maxima and minima of the

following functions. Also find the local

https://dl.doubtnut.com/l/_7YNH0YibAfZb
https://dl.doubtnut.com/l/_O5V3LDauL4DW
https://dl.doubtnut.com/l/_1EVZ3QkgIFnb


maximum and minimum values. 

Watch Video Solution

f(x) = sinx + cos x, 0 < x <
π

2

23. Find the local maxima and minima of the

following functions. Also find the local

maximum and minimum values. 

Watch Video Solution

f(x) = x3 − 3x

https://dl.doubtnut.com/l/_1EVZ3QkgIFnb
https://dl.doubtnut.com/l/_clr7aQqmsf27


24. Find the local maxima and minima of the

following functions. Also find the local

maximum and minimum values. 

Watch Video Solution

f(x) = x3 − 6x2 + 9x + 15

25. Find the local maxima and minima of the

following functions. Also find the local

maximum and minimum values. 

g(x) = + , x > 0
x

2

2

x

https://dl.doubtnut.com/l/_jyL1UTYoLCrQ
https://dl.doubtnut.com/l/_epkyxaVKOlyO


Watch Video Solution

26. Find the local maxima and minima of the

following functions. Also find the local

maximum and minimum values. 

Watch Video Solution

g(x) =
1

x2 + 2

27. Find the absolute maximum value and

minimum value of the following functions. 

f(x) = x3, x ∈ [ − 2, 2]

https://dl.doubtnut.com/l/_epkyxaVKOlyO
https://dl.doubtnut.com/l/_TiJanX8bIe3N
https://dl.doubtnut.com/l/_mNAvlf3So2r9


Watch Video Solution

28. Find the absolute maximum value and

minimum value of the following functions. 

Watch Video Solution

f(x) = 4x − , x ∈ [ − 2, ]
x2

2

9

2

29. A television camera at ground level is

filming the lift-off of a space shuttle that is

rising vertically according to position equation

https://dl.doubtnut.com/l/_mNAvlf3So2r9
https://dl.doubtnut.com/l/_Xf7qPNNemVrK
https://dl.doubtnut.com/l/_du1bqmFqyzJF


. 


The camera is 2000 feet from the launch pad.

Find the rate of change in the angle of

elevation of the camera 10 seconds after lift-

off.

Watch Video Solution

S = 50t2

30. Determine whether the 

function is strictly monotonic on the indicated

interval. 

f(x) = sinx

(0, 2π)

https://dl.doubtnut.com/l/_du1bqmFqyzJF
https://dl.doubtnut.com/l/_ZNVYWzLT5ygJ


Watch Video Solution

31. Determine whether the 

function is strictly monotonic on the indicated

interval. 

Watch Video Solution

f(x) = sinx

(0, π)

32. Determine whether the 

function is strictly monotonic on the indicated

f(x) = sinx

https://dl.doubtnut.com/l/_ZNVYWzLT5ygJ
https://dl.doubtnut.com/l/_MQIsOnvEsVlM
https://dl.doubtnut.com/l/_GhXIcy2Qez5p


interval. 

Watch Video Solution

( − , )
π

2

π

2

33. Find the approximate change in the

surface area of a cube of side x meters caused

by decreasing the side by 1%.

Watch Video Solution

https://dl.doubtnut.com/l/_GhXIcy2Qez5p
https://dl.doubtnut.com/l/_KSyrg6dVhkOo


34. The length 'x' of a rectangle is decreasing

at the rate of  and the width 'y' is

increasing at the rate of . 


Find the rate of change of perimeter.

Watch Video Solution

2cm/s

2cm/s

35. The length 'x' of a rectangle is decreasing

at the rate of  and the width 'y' is

increasing at the rate of . 


Find  when x=12 cm and y = 5 cm.

2cm/s

2cm/s

dA

dt

https://dl.doubtnut.com/l/_ZVtNwRBtJA82
https://dl.doubtnut.com/l/_XOwjaIGSGvfR


Watch Video Solution

36. Find the points on the curve 

 at which the tangent

are parallel to x-axis.

Watch Video Solution

x2 + y2 − 2x − 3 = 0

37. Find the equation of the tangent to the

curve  which is parallel to the

line .

Watch Video Solution

y = √3x − 2

4x − 2y + 5 = 0

https://dl.doubtnut.com/l/_XOwjaIGSGvfR
https://dl.doubtnut.com/l/_vwMfO8OPiQTG
https://dl.doubtnut.com/l/_9t4hhlqeWgdI


38. Prove that the curve  and 

cut at right angles, if .

Watch Video Solution

x = y2 xy = k

8k2 = 1

39. The gradient at any point (x,y) of a curve is

 and the curve through the point

(2,-7). 

Find the equation of the tangent at the point

(2,-7).

3x2 − 12

https://dl.doubtnut.com/l/_9t4hhlqeWgdI
https://dl.doubtnut.com/l/_WlNeoafeqIco
https://dl.doubtnut.com/l/_vFngEhWddVpl


Watch Video Solution

40. The gradient at any point (x,y) of a curve is

 and the curve through the point

(2,-7). 

Find the equation to the curve.

Watch Video Solution

3x2 − 12

41. Consider the curve  


Find the slope of the tangent to the curve at

the point (1,1).

x + y = 2
2
3

2
3

https://dl.doubtnut.com/l/_vFngEhWddVpl
https://dl.doubtnut.com/l/_bK7sBcWj6GKg
https://dl.doubtnut.com/l/_tgpoaCLxAJwp


Watch Video Solution

42. Consider the curve  


Find the equation of the normal at the point

(1,1).

Watch Video Solution

x + y = 2
2
3

2
3

43. Find the intervals in which the function 

given by  is 


Strictly Increasing.

f

f(x) = 2x3 − 3x2 − 36x + 7

https://dl.doubtnut.com/l/_tgpoaCLxAJwp
https://dl.doubtnut.com/l/_n7k0CgPu6EvX
https://dl.doubtnut.com/l/_GpUwT7s6NFco


Watch Video Solution

44. Find the intervals in which the function 

given by  is 


Strictly Decreasing.

Watch Video Solution

f

f(x) = 2x3 − 3x2 − 36x + 7

45. Use differentials to find the approximate

value of  up to 3 places of decimals.

Watch Video Solution

√0.6

https://dl.doubtnut.com/l/_GpUwT7s6NFco
https://dl.doubtnut.com/l/_ur7DeS320tVL
https://dl.doubtnut.com/l/_XQbJRpUcTC7L


46. Use differentials to find the approximate

value of  up to 3 places of decimals.

Watch Video Solution

(0.999)
1
10

47. Use differentials to find the approximate

value of  up to 3 places of decimals.

Watch Video Solution

(15)
1
4

https://dl.doubtnut.com/l/_zMsfr1dLydFZ
https://dl.doubtnut.com/l/_7tVO88rE7IXF


48. Use differentials to find the approximate

value of  up to 3 places of decimals.

Watch Video Solution

(26.57)
1
3

49. Find the approximate value of 

where .

Watch Video Solution

f(5.001)

f(x) = x3 − 7x2 + 15

https://dl.doubtnut.com/l/_xqOfx5lW2O5U
https://dl.doubtnut.com/l/_4MyectsZp6gu


50. Find the approximate value of 

where .

Watch Video Solution

f(3.02)

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

51. Consider the function  


If  and  find .

Watch Video Solution

y = √x

x = 0.0036 △ x = 0.0001 △ y

https://dl.doubtnut.com/l/_UXmJN2CuEtvJ
https://dl.doubtnut.com/l/_puWafiN2lDgD


52. Consider the function  


Hence approximate  using differentials.

Watch Video Solution

y = √x

√.0037

53. Find the approximate value of .

Watch Video Solution

3√124

54. Find two numbers x and y such that their

sum is 35 and the product  is a maximum.x2y5

https://dl.doubtnut.com/l/_IqTf6r4kIBLb
https://dl.doubtnut.com/l/_jlDwudfpYE68
https://dl.doubtnut.com/l/_oh0BhVvxB4qU


Watch Video Solution

55. Using differentials, find the approximate

value of 

Watch Video Solution

(63)
1
3

56. Find the point on the curve

 at which the tangent is

parallel to the line .

Watch Video Solution

y = x3 − 10x + 8

y = 2x + 1

https://dl.doubtnut.com/l/_oh0BhVvxB4qU
https://dl.doubtnut.com/l/_Z0cnM91wFTjf
https://dl.doubtnut.com/l/_0Nu3LvonxB40


57. Find the point on the curve

 at which the tangent is

parallel to the line .Is the given line

tangent to the curve? Why?

Watch Video Solution

y = x3 − 10x + 8

y = 2x + 1

58. Suppose that a spherical balloon is inflated

and it has volume 'v' and radius 'r' at time 't'. 

If the balloon is inflated by pumping 900c.c. of

gas per second. Find the rate at which the

https://dl.doubtnut.com/l/_0Nu3LvonxB40
https://dl.doubtnut.com/l/_D7rtY8YB8LvC
https://dl.doubtnut.com/l/_Iy58oScJjbff


radius of the balloon is increasing when the

radious is 15 cm.

Watch Video Solution

59. Suppose that a spherical balloon is inflated

and it has volume 'v' and radius 'r' at time 't'. 

If the balloon is inflated by pumping 900c.c. of

gas per second. Find the rate at which the

radius of the balloon is increasing when the

radious is 15 cm.

Watch Video Solution

https://dl.doubtnut.com/l/_Iy58oScJjbff
https://dl.doubtnut.com/l/_M937yscmI2nr


60. Use differentials to find the approximate

value of  up to 3 places of decimals.

Watch Video Solution

(0.009)
1
3

61. Find the approximate value of .

Watch Video Solution

√401

https://dl.doubtnut.com/l/_M937yscmI2nr
https://dl.doubtnut.com/l/_rAAb1s0sen2N
https://dl.doubtnut.com/l/_cZ57Irzh6kxS


62. Consider , in  


Find the value of x at which 

Watch Video Solution

y =
logx

x
(0, ∞)

= 0
dy

dx

63. Consider , in  


Find the maximum value.

Watch Video Solution

y =
logx

x
(0, ∞)

https://dl.doubtnut.com/l/_5xJC8S1X8eq0
https://dl.doubtnut.com/l/_AxIBY6XZx3O1


64. Find the point on the curve

 at which the tangent is 

Watch Video Solution

y = x3 − 11x + 5

y = x − 11

65. Consider the curve  


Find the slope of the tangent of the curve at

.

Watch Video Solution

y = x2 − 2x + 7

x = 2

https://dl.doubtnut.com/l/_cr2J3Ow5ZRZL
https://dl.doubtnut.com/l/_A8f0uTjvbH9b
https://dl.doubtnut.com/l/_ctOVSsFkQtSM


66. Consider the curve  


Write down the equation of the tangent at

.

Watch Video Solution

y = x2 − 2x + 7

x = 2

67. Find the absolute maximum value and

minimum value of the function. 

Watch Video Solution

f(x) = 2x3 − 15x2 + 36x + 1, x ∈ [1, 5]

https://dl.doubtnut.com/l/_ctOVSsFkQtSM
https://dl.doubtnut.com/l/_u1Qlith01Gp4
https://dl.doubtnut.com/l/_2L6Inpil3Ua3


68. Find the absolute maximum value and

minimum value of the function. 

Watch Video Solution

f(x) = 12x − 6x , x ∈ [ − 1, 1]
4
3

1
3

69. Consider the function

 


Find the slope at .

Watch Video Solution

y = x3 − 6x2 + 3x − 1

x = − 1

https://dl.doubtnut.com/l/_2L6Inpil3Ua3
https://dl.doubtnut.com/l/_zns7RxUNiHju


70. Consider the function

 


Find the minimum gradient of the above

curve.

Watch Video Solution

y = x3 − 6x2 + 3x − 1

71. A curve passes through the origin, and its

gradient function is . 


Find its y coordinate when .

Watch Video Solution

2x −
x2

2

x = 2

https://dl.doubtnut.com/l/_nyRXAF73tQQ0
https://dl.doubtnut.com/l/_xTXC8QagmDai


72. A curve passes through the origin, and its

gradient function is . 


Find the equation of the tangent at .

Watch Video Solution

2x −
x2

2

x = 2

73. Choose the correct answer from the

bracket. The slope of the tangent to the curve

 at x=1 is……

A. 0

y = x3 − 2x + 3

https://dl.doubtnut.com/l/_xTXC8QagmDai
https://dl.doubtnut.com/l/_iPBJvP6RdEAF
https://dl.doubtnut.com/l/_LgBbPGAv20RV


B. 1

C. 2

D. 3

Answer:

Watch Video Solution

74. Find points on the curve  at

which the tangents are 

Parallel to x-axis.

Watch Video Solution

+ = 1
x2

25

y2

9

https://dl.doubtnut.com/l/_LgBbPGAv20RV
https://dl.doubtnut.com/l/_j6xEXiq8gnzH


75. Find points on the curve  at

which the tangents are 

Parallel to y-axis.

Watch Video Solution

+ = 1
x2

25

y2

9

76. Use differential to approximate 

Watch Video Solution

√25.6

https://dl.doubtnut.com/l/_j6xEXiq8gnzH
https://dl.doubtnut.com/l/_FiFTOkwKp6qd
https://dl.doubtnut.com/l/_XBqUVEvS3Jht


77. Let x and y be the length and breadth of

the rectangle ABCD in a circle having radius r.

Let  (Ref. Figure). If  represent

area of the rectangle and r is a constant. 

Write  in terms of r and . 

Watch Video Solution

∠CAB = θ △

△ θ

https://dl.doubtnut.com/l/_WMTY7npoAFpd


78. Let x and y be the length and breadth of

the rectangle ABCD in a circle having radius r.

Let  (Ref. Figure). If  represent

area of the rectangle and r is a constant. 

Find  and .

∠CAB = θ △

d △

dθ

d2 △

dθ2

https://dl.doubtnut.com/l/_WMTY7npoAFpd
https://dl.doubtnut.com/l/_VKnZCfXeA3sp


Watch Video Solution

79. Let x and y be the length and bredth of the

rectangle ABCD in a circle having radius r. Let

 (Ref. Figure). If  represent area

of the rectangle and r is a constant. 

∠CAB = θ △

https://dl.doubtnut.com/l/_VKnZCfXeA3sp
https://dl.doubtnut.com/l/_Bf1NHwqGjJlM


Hence find the maximum value of . 

Watch Video Solution

△

80. Let x and y be the length and bredth of the

rectangle ABCD in a circle having radius r. Let

https://dl.doubtnut.com/l/_Bf1NHwqGjJlM
https://dl.doubtnut.com/l/_LyivTj0s0sdJ


 (Ref. Figure). If  represent area

of the rectangle and r is a constant. 

Show that the rectangle of maximum area that

can be inscribed in a circle of radius r is a

square of side .

Watch Video Solution

∠CAB = θ △

√2r

https://dl.doubtnut.com/l/_LyivTj0s0sdJ


81. The second derivative of the equation of a

curve is given by the equation ,

given by y=1,  when x=1. Find the slope

at x=e.

Watch Video Solution

x = 1
d2y

dx
2

= 0
dy

dx

82. The second derivative of the equation of a

curve is given by the equation ,

given by y=1,  when x=1. 


Find the equation of the curve.

x = 1
d2y

dx
2

= 0
dy

dx

https://dl.doubtnut.com/l/_tW5pfddtLxDb
https://dl.doubtnut.com/l/_mnNGDDHCrVup


Watch Video Solution

83. The second derivative of the equation of a

curve is given by the equation ,

given by y=1,  when x=1.Find the

equation of the normal at x=e.

Watch Video Solution

x = 1
d2y

dx
2

= 0
dy

dx

84. The Given figure represents a cylinder

inscribed in a sphere. 

https://dl.doubtnut.com/l/_mnNGDDHCrVup
https://dl.doubtnut.com/l/_1pNwRdRvb9Hr
https://dl.doubtnut.com/l/_sXANBTF7Oswx


Figure 

Find an expression for the volume V of the

cylinder .

Watch Video Solution

https://dl.doubtnut.com/l/_sXANBTF7Oswx


85. The Given figure represents a cylinder

inscribed in a sphere. 

Figure 

Find the height of the cylinder when its

volume V is maximum.

Watch Video Solution

https://dl.doubtnut.com/l/_xT2A5zxXnaS1


86. The Given figure represents a cylinder

inscribed in a sphere. 

Find the volume and radius of the largest

cylinder. 

https://dl.doubtnut.com/l/_xT2A5zxXnaS1
https://dl.doubtnut.com/l/_jddAQ4XjnNkq


Watch Video Solution

87. If  is a real

function 

Find the intervals in which the fuction is

increasing or decreasing.

Watch Video Solution

f(x) = x3 + 3x2 − 9x + 4

88. If  is a real

function 

f(x) = x3 + 3x2 − 9x + 4

https://dl.doubtnut.com/l/_jddAQ4XjnNkq
https://dl.doubtnut.com/l/_oZYFkLaiaToC
https://dl.doubtnut.com/l/_hMrlb9eCSwR6


Find the point of local maxima or local minima

of .

Watch Video Solution

f(x)

89. If  is a real

function 

Find the intervals in which the fuction is

increasing or decreasing.

Watch Video Solution

f(x) = x3 + 3x2 − 9x + 4

https://dl.doubtnut.com/l/_hMrlb9eCSwR6
https://dl.doubtnut.com/l/_e2EIKaRbP8nk


90. Of all the cylinders with given surface area,

show that the volume is maximum when

height is equal to the diameter of the base .

Watch Video Solution

91. Sand is pouring from a pipe. The falling

sand forms a Cone on the ground in such a

way that the height of the Cone is always one-

sixth of the radius of the base. 

Establish a relation between the volume 'v'

https://dl.doubtnut.com/l/_XMBrYkOwYBGC
https://dl.doubtnut.com/l/_pylc6rEYvpym


and height 'h' of the Cone using the given

condition.

Watch Video Solution

92. Sand is pouring from a pipe. The falling

sand forms a Cone on the ground in such a

way that the height of the Cone is always one-

sixth of the radius of the base.

if the sand is pouring at the rate of /s

,Find the rate of change of height of the Cone.

Watch Video Solution

12cm3

https://dl.doubtnut.com/l/_pylc6rEYvpym
https://dl.doubtnut.com/l/_GDgyczUdBgxW


93. Sand is pouring from a pipe. The falling

sand forms a Cone on the ground in such a

way that the height of the Cone is always one-

sixth of the radius of the base. 

Find  when h=12 cm.

Watch Video Solution

d
h

dt

94. Choose the correct answer from the

bracket. The rate of change of the area of a

circle with respect to its radius r at r =10 cm is

https://dl.doubtnut.com/l/_GDgyczUdBgxW
https://dl.doubtnut.com/l/_Oq9Cj1UalaLU
https://dl.doubtnut.com/l/_NjZ7npt2AS4o


A. 

B. 

C. 

D. 

Answer:

Watch Video Solution

10π

20π

30π

40π

95. Find the intervals in which the function 

given by  is 


Strictly increasing.

f

f(x) = x2 − 6x + 5

https://dl.doubtnut.com/l/_NjZ7npt2AS4o
https://dl.doubtnut.com/l/_Vjd1CclEdrdi


Watch Video Solution

96. Find the intervals in which the function 

given by  is 


Strictly decreasing.

Watch Video Solution

f

f(x) = x2 − 6x + 5

97. Find the local minimum and local maximum

value, if any, of the function 

.f(x) = x3 − 6x2 + 9x + 8

https://dl.doubtnut.com/l/_Vjd1CclEdrdi
https://dl.doubtnut.com/l/_aZOuIZJDw9kG
https://dl.doubtnut.com/l/_Jo6zBpdPkSpV


Watch Video Solution

98. A wire of length 28 m is cut into two pieces.

One of the Pieces is be made into a square and

the other in to a circle. What should be the

length of the two pieces so that combined

area of the square and the circle is minimum

using differentiation?

Watch Video Solution

https://dl.doubtnut.com/l/_Jo6zBpdPkSpV
https://dl.doubtnut.com/l/_7TRwMLWaUMmQ


99. An open box of maximum value is to be

made from a square piece of tin sheet 24 cm

on a side by cutting equal squares from the

corners and turning of the sides. 

Complete the following table.

Watch Video Solution

https://dl.doubtnut.com/l/_RWffWAPi4rov


100. An open box of maximum volume is to be

made from a square piece of tin sheet 24 cm

on a side by cutting equal squares from the

corners and turning of the sides. 

Using the table, express V as a function of x

and determine its domain.

Watch Video Solution

https://dl.doubtnut.com/l/_uae7zjUeQby5


101. A square tank of capacity 250  has to

be dug out. The cost of land is Rs. 50 per .

The cost of digging increases with the depth

and the whole tank is Rs. . 


Find the expression for the cost of digging the

tank.

Watch Video Solution

m3

m2

400 × (depth)
2

https://dl.doubtnut.com/l/_uae7zjUeQby5
https://dl.doubtnut.com/l/_8wfK8xjFHAl2


102. A square tank of capacity 250  has to

be dug out. The cost of land is Rs. 50 per .

The cost of digging increases with the depth

and for the whole tank it is Rs. 

. 

Find the dimension of the tank when the total

cost is least.

Watch Video Solution

m3

m2

400 × (depth)2

https://dl.doubtnut.com/l/_JrZnvXR0mH9X


103. Show that the right circular cone of least

curved surface and given volume has an

altitude equal to  times the radius of the

base.

Watch Video Solution

√2

104. Let ABCbe an isosceles triangle inscribed

ina circle having radius r. Then by figure area

of the triangle ABC is  
△

https://dl.doubtnut.com/l/_5QRi85HQGg51
https://dl.doubtnut.com/l/_ROfMk38oyyRA


Find  and .

Watch Video Solution

d △

dθ

d2 △

dθ2

https://dl.doubtnut.com/l/_ROfMk38oyyRA


105. Using the graph of the function  in

the interval [a, h] match the following.

Watch Video Solution

f(x)

106. Consider the function

 
f(x) = 3x4 − 8x3 + 12x2 − 48x + 25

https://dl.doubtnut.com/l/_yzxnZtoCIyWk
https://dl.doubtnut.com/l/_5V2pWFs882y6


Find the turning point of .

Watch Video Solution

f(x)

107. Consider the function

 


Explain the nature of the turning points.

Watch Video Solution

f(x) = 3x4 − 8x3 + 12x2 − 48x + 25

108. Consider the function

 
f(x) = 3x4 − 8x3 + 12x2 − 48x + 25

https://dl.doubtnut.com/l/_5V2pWFs882y6
https://dl.doubtnut.com/l/_dIbIUOaJY5rx
https://dl.doubtnut.com/l/_E44njVUwM9Qe


Find the absolute extreme values of 

.x∈[0,3] are respectively

Watch Video Solution

f(x)

109. An open box with a square base is to be

made out of a given quantity of sheet of area

. 


If the box has side x units, then show that

volume 

Watch Video Solution

a2

V =
a2x − x3

4

https://dl.doubtnut.com/l/_E44njVUwM9Qe
https://dl.doubtnut.com/l/_Jp1qmOl2frX5
https://dl.doubtnut.com/l/_tkhdnfwpiBdI


110. An open box with a square base is to be

made out of a given quantity of sheet of area

. 


Show that the maximum volume is .

Watch Video Solution

a2

a3

6√3

111. For the function,

. 


Find the point between 0 and  that satisfies 

.

f(x) = sin 2x, 0 < x < π

π

f' (x) = 0

https://dl.doubtnut.com/l/_tkhdnfwpiBdI
https://dl.doubtnut.com/l/_dA558fVuRDNz


Watch Video Solution

112. For the function,

. 


Find the point of local maxima and local

minima.

Watch Video Solution

f(x) = sin 2x, 0 < x < π

113. For the function,

. 
f(x) = sin 2x, 0 < x < π

https://dl.doubtnut.com/l/_dA558fVuRDNz
https://dl.doubtnut.com/l/_eZxteHdhQ1RS
https://dl.doubtnut.com/l/_qsWKNy28pQ0J


Find the local maximum and local minimum

value.

Watch Video Solution

114. A rectangle sheet of tin with adjacent

sides 45 cm and 24 cm is to be made into a

box without top, by cutting off equal squares

from the corners the folding up the flaps. 

Taking the side of the square cut off as x,

express the volume of the box as the function

of x.

https://dl.doubtnut.com/l/_qsWKNy28pQ0J
https://dl.doubtnut.com/l/_XR2pYyQcZfcJ


Watch Video Solution

115. An rectangle sheet of tin with adjascent

sides 45 cm and 24 cm is to be made into a

box without top, by cutting off equal squares

of side x from the corners the folding up the

flaps. 

For what value of x, the volume of the box will

be maximum.

Watch Video Solution

https://dl.doubtnut.com/l/_XR2pYyQcZfcJ
https://dl.doubtnut.com/l/_QTq3tog5QdVE


116. Find the equation of the tangent to the

curve  at (1,1).

Watch Video Solution

x + y = 2
2
3

2
3

117. Find two positive numbers whose sum is

15 and the sum of whose squares is minimum.

Watch Video Solution

https://dl.doubtnut.com/l/_fTbPuekpfNtB
https://dl.doubtnut.com/l/_DfIwe2RQE5Si


118. The slope of the tangent to the curve

given 

 by at 

A. 0

B. -1

C. 1

D. Not Defined

Answer:

Watch Video Solution

x = 1 − cos θ, y = θ − sin θ θ =
π

2

https://dl.doubtnut.com/l/_P4874BvE9xTD


119. Find the intervals in which the function

 is strictly decreasing.

Watch Video Solution

f(x) = x2 − 4x + 6

120. Find the minimum and maximum value, if

any, of the function 

Watch Video Solution

f(x) = (2x − 1)2 + 3

https://dl.doubtnut.com/l/_rRoPiYNU19Fg
https://dl.doubtnut.com/l/_Z8uiSDz64jqr


121. Which of the following function has

neither local maxima nor local minima?

a)  b)  c)

 


d)

A. 

B. 

C. 

D. 

Answer:

f(x) = x2 + x f(x) = logx

f(x) = x3 − 3x + 3

f(x) = 3 + |x|

f(x) = x2 + x

f(x) = logx

f(x) = x3 − 3x + 3

f(x) = 3 + |x|

https://dl.doubtnut.com/l/_yQtUURhXq1Bg


Watch Video Solution

122. Find the equation of the tangent to the

curve  at (1,1)

Watch Video Solution

y = 3x2

123. The slope of the normal to the curve,

 at (-1,1) is

A. 1

y = x3 + x2

https://dl.doubtnut.com/l/_yQtUURhXq1Bg
https://dl.doubtnut.com/l/_D0Lb9oLF9c4q
https://dl.doubtnut.com/l/_QDD5jScho9RS


B. -1

C. 2

D. 0

Answer:

Watch Video Solution

124. Find the intervals in which the function

 is increasing or

decreasing.

Watch Video Solution

f(x) = 2x3 − 24x + 25

https://dl.doubtnut.com/l/_QDD5jScho9RS
https://dl.doubtnut.com/l/_JKRp5QGH2QJv


125. The slope of the normal to the curve, 

 at (1,2) is

A. 1

B. 

C. 2

D. -1

Answer:

Watch Video Solution

y2 = 4x

1

2

https://dl.doubtnut.com/l/_JKRp5QGH2QJv
https://dl.doubtnut.com/l/_9at5S8T1VRoj


126. Find the intervals in which the function

 is strictly increasing.

Watch Video Solution

2x3 + 9x2 + 12x − 1

127. Find two positive numbers whose sum is

16 and the sum of whose Cubes is minimum.

Watch Video Solution

https://dl.doubtnut.com/l/_9at5S8T1VRoj
https://dl.doubtnut.com/l/_d1uAfWHnwtVX
https://dl.doubtnut.com/l/_mF0o7dhgP2Gm


128. Show that the function 

 


is strictly increasing in R.

Watch Video Solution

x3 − 6x2 + 15x + 4

129. Find the approximate change in volume of

a cube of side x meters caused by an increase

in the side by 3%.

Watch Video Solution

https://dl.doubtnut.com/l/_03oPCBwioWUQ
https://dl.doubtnut.com/l/_w1BmZMBkomdV
https://dl.doubtnut.com/l/_nWaK7r5fYGp4


130. Find the equation of the tangent and

normal at the point (1,2) on the parabola

.

Watch Video Solution

y2 = 4x

131. Consider the parametric forms

 and  of a

curve 

Find 

Watch Video Solution

x = (t) + ( )
1

t
y = (t) − ( )

1

t

dy

dx

https://dl.doubtnut.com/l/_nWaK7r5fYGp4
https://dl.doubtnut.com/l/_8dkPx07EaumP


132. Consider the parametric forms

 and  of a

curve 

Find the equation of the tangent at t=2.

Watch Video Solution

x = (t) + ( )
1

t
y = (t) − ( )

1

t

133. Consider the parametric forms

 and  of a

curve 

Find the equation of the normal at t=2.

x = (t) + ( )
1

t
y = (t) − ( )

1

t

https://dl.doubtnut.com/l/_zQuUbQCjSZAS
https://dl.doubtnut.com/l/_kdDeyAzjRUce


Watch Video Solution

134. The radius of a circle is increasing at the

rate of . Find the rate at which area of

the circle is increasing when radius is 6 cm.

Watch Video Solution

2cm/s

135. Prove that the function 

is strictly increasing in  and strictly

decreasing in 

Watch Video Solution

f(x) = log sinx

(0, )
π

2

( , π)
π

2

https://dl.doubtnut.com/l/_kdDeyAzjRUce
https://dl.doubtnut.com/l/_9MpANxvBFq30
https://dl.doubtnut.com/l/_0l1P9a43qmVq


136. Find the maximum and minimum value of

the function .

Watch Video Solution

f(x) = x3 − 6x2 + 9x + 15

137. Find the approximate value of  up to

three places of decimals using differentiation.

Watch Video Solution

(82)
1
4

https://dl.doubtnut.com/l/_0l1P9a43qmVq
https://dl.doubtnut.com/l/_L7osm09yxhIL
https://dl.doubtnut.com/l/_1qC0WOELYSF8


138. Find two positive numbers such that their

sum is 8 and the sum of their squares is

minimum.

Watch Video Solution

139. The slope of the tangent to the curve

 at x=2 is………

Watch Video Solution

y = x3 − 1

https://dl.doubtnut.com/l/_SJYpSDllxDwB
https://dl.doubtnut.com/l/_nxvJ7IXVUk7h


140. Use differentiation to approximate .

Watch Video Solution

√36.6

141. Find two numbers whose sum is 24 and

whose product as large as possible.

Watch Video Solution

142. Show that the function

 is strictly increasing on R.x3 − 3x2 + 6x − 5

https://dl.doubtnut.com/l/_CAHFYz62AAdD
https://dl.doubtnut.com/l/_wUquUSEyqUzw
https://dl.doubtnut.com/l/_X71nyS0PNZti


Watch Video Solution

143. Find the interval in which the function

 is strictly

increasing or strictly decreasing.

Watch Video Solution

f(x) = sinx + cos x, 0 ≤ x ≤ 2π

144. Find the slope of the normal to the curve

 at 

Watch Video Solution

y = sin θ θ =
π

4

https://dl.doubtnut.com/l/_X71nyS0PNZti
https://dl.doubtnut.com/l/_s1dUtRc3pjSN
https://dl.doubtnut.com/l/_UHTVQMND6Xoc


145. Show that the function 

 is strictly

increasing in R.

Watch Video Solution

f(x) = x3 − 6x2 + 15x + 4

146. Show that all rectangles with a given

perimeter, the square has the maximum area.

Watch Video Solution

https://dl.doubtnut.com/l/_UHTVQMND6Xoc
https://dl.doubtnut.com/l/_gTJaNDnvat88
https://dl.doubtnut.com/l/_kOpkbQZtkDCp
https://dl.doubtnut.com/l/_uTJLkhXfNxhB


147. A right circular cylinder is inscribed in a

given cone of radius R cm and height H cm as

shown in the figure. 

Find the Surface area S of the circular cylinder

as a function of x.

Watch Video Solution

https://dl.doubtnut.com/l/_uTJLkhXfNxhB
https://dl.doubtnut.com/l/_zNHuBpUpXUXR


148. A right circular cylinder is inscribed in a

given cone of radius R cm and height H cm as

shown in the figure. 

Find a relation connecting x and R when S is a

maximum.

Watch Video Solution

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


149. Which of the following function is

increasing for all values of x in its domain? a)

 b)  c)  d)

A. 

B. 

C. 

D. 

Answer:

Watch Video Solution

sinx logx x2 |x|

sinx

logx

x2

|x|

https://dl.doubtnut.com/l/_zNHuBpUpXUXR
https://dl.doubtnut.com/l/_ed9fVCBXTJCP


150. Find a point on the curve  at

which the tangent is parallel to the chord

joining the points (2,0) and (4,4).

Watch Video Solution

y = (x − 2)
2

151. Find the maximum profit that a company

can make, if the profit function is given by

Watch Video Solution

p(x) = 41 − 24x − 6x2

https://dl.doubtnut.com/l/_ed9fVCBXTJCP
https://dl.doubtnut.com/l/_eTr4GN03sDUr
https://dl.doubtnut.com/l/_nEihKVcXD6u9


152. Find the slope of the tangent to the

parabola  at .

Watch Video Solution

y2 = 4ax (at2, 2at)

153. Find the intervals in which the function

 is strictly increasing.

Watch Video Solution

x2 − 2x + 5

https://dl.doubtnut.com/l/_jgHTeXTxkG4C
https://dl.doubtnut.com/l/_WgBDH6OAkIyV


154. A spherical bubble is decreasing in volume

at the rate of . Find the rate of

which the suraface area is diminishing when

the radius is 3 cm.

Watch Video Solution

2cm3 /sec

155. Which of the following function is always

increasing? a) 


b)  c)  d)

A. 

x + sin 2x

x − sin 2x 2x + sin 3x 2x − sinx

x + sin 2x

https://dl.doubtnut.com/l/_LycEncxQIU8z
https://dl.doubtnut.com/l/_k9Vh1H3teQvv


B. 

C. 

D. 

Answer:

Watch Video Solution

x − sin 2x

2x + sin 3x

2x − sin 2x

156. The radius of a cylinder is increasing at a

rate of  and its height decreasing at a

rate of . Find the rate of change of its

1cm/s

1cm/s

https://dl.doubtnut.com/l/_k9Vh1H3teQvv
https://dl.doubtnut.com/l/_UeNWKvDTUUSo


volume when the radius is 5 cm and the height

is 5 cm.

Watch Video Solution

157. Write the equation of tangent at (1,1) on

the curve .

Watch Video Solution

2x2 + 3y2 = 5

https://dl.doubtnut.com/l/_UeNWKvDTUUSo
https://dl.doubtnut.com/l/_dt1FT1igz0Ts

