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DERIVATIVES AS A RATE MEASURER

Solved Examples And Exercises

1. Find the rate of change of the area of a

circle with respect to its radius  whenr

https://doubtnut.app.link/lkek2J5wfhb
https://doubtnut.app.link/MVcbJvrhfnb
https://doubtnut.app.link/MVcbJvrhfnb
https://dl.doubtnut.com/l/_2kfKZerSTWhJ


Watch Video Solution

r = 5cm.

2. Find the rate of change of the volume of a

ball with respect to its radius  How fast is the

volume changing with respect to the radius

when the radius is 2cm?

Watch Video Solution

r.

https://dl.doubtnut.com/l/_2kfKZerSTWhJ
https://dl.doubtnut.com/l/_QI2qYXZGmiUy


3. Find the rate of change of the area of a

circular disc with respect to its circumference

when the radius is 3cm.

Watch Video Solution

4. Find the rate of change of the volume of a

cone with respect to the radius of its base.

Watch Video Solution

https://dl.doubtnut.com/l/_zgsf9GBktoSI
https://dl.doubtnut.com/l/_51bruglxEWjl


5. Find the rate of change of the volume of a

sphere with respect to its diameter.

A.  cubic units. 

B.  cubic units. 

C.  cubic units. 

D. None of these

Answer: A

Watch Video Solution

πd2

2

2(πd2)

πd2

4

https://dl.doubtnut.com/l/_zJhORvwif0uD
https://dl.doubtnut.com/l/_KccwGmg9DvOu


6. Find the rate of change of the volume of a

sphere with respect to its surface area when

the radius is 2cm.

Watch Video Solution

7. Find the rate of change of the total surface

area of a cylinder of radius  and  when the

radius varies.

Watch Video Solution

r h,

https://dl.doubtnut.com/l/_KccwGmg9DvOu
https://dl.doubtnut.com/l/_uobgvTbvQinT


8. The money to be spend for the welfare of

the employees of a �rm is proportional to the

rate of change of its total revenue (Marginal

revenue). If the total revenue (in rupees)

received from the sale of  units of a product

is given by  �nd the

marginal revenue, when  and write

which value does the question indicate.

Watch Video Solution

x

R(x) = 3x2 + 36x + 5,

x = 5,

https://dl.doubtnut.com/l/_A6Tal30C84mY


9. A balloon in the form of a right circular cone

surmounted by a hemisphere, having a

diameter equal to the height of the cone, is

being in�ated. How fast is its volume changing

with respect to tis total height  when 

Watch Video Solution

h,

h = 9cm.

10. Water is running into an inverted cone at

the rate of  cubic metres per minute. Theπ

https://dl.doubtnut.com/l/_CvspvJJ1sUaY
https://dl.doubtnut.com/l/_ATLCOH0KWnN8


height of the cone is 10 metres, and the radius

of its base is 5m. How fast the water level is

rising when the water stands 7.5 m below the

base.

Watch Video Solution

11. If  and  increases at the rate

of  units per second, how fast is the slope of

the curve changing when  ?

Watch Video Solution

y = 7x − x3 x

4

x = 2

https://dl.doubtnut.com/l/_ATLCOH0KWnN8
https://dl.doubtnut.com/l/_gx7SbshmfqSg
https://dl.doubtnut.com/l/_JLbBYo6lYEDA


12. Find an angle  (i) Which increases twice as

fast as its cosine. (ii) Whose rate of increase

twice is twice the rate of decrease of its

consine.

Watch Video Solution

θ

13. The top of a ladder 6 metres long is resting

against a vertical wall on a level pavement,

when the ladder begins to slide outwards. At

the moment when the foot of the ladder is 4

metres from the wall, it is sliding away from

https://dl.doubtnut.com/l/_JLbBYo6lYEDA
https://dl.doubtnut.com/l/_elvHbmU1PCbj


the wall at the rate of 0.5 m/sec. How fast is

the top-sliding downwards at this instance?

How far is the foot from the wall when it and

the top are moving at the same rate?

Watch Video Solution

14. A ladder 13m long leans against a wall. The

foot of the ladder is pulled along the ground

away from the wall, at the rate of 1.5m/sec.

How fast is the angle  between the ladderθ

https://dl.doubtnut.com/l/_elvHbmU1PCbj
https://dl.doubtnut.com/l/_horFYBg6zw7G


and the ground is changing when the foot of

the ladder is 12m away from the wall.

Watch Video Solution

15. A particle moves along the curve

 At what point(s) on the curve

are the  and  coordinates of the particle

changing at the same rate?

Watch Video Solution

y = x2 + 2x.

x y

https://dl.doubtnut.com/l/_horFYBg6zw7G
https://dl.doubtnut.com/l/_CawK8rHDDz7f


16. The length  of a rectangle is decreasing at

the rate of 5 cm/minute and the width  is

increasing at the rate of 4 cm/minute. When

 and  �nd the rates of change

of (i) the perimeter (ii) the area of the

rectangle.

Watch Video Solution

x

y

x = 8cm y = 6,

17. A man 2 metres high walks at a uniform

speed of 5 km/hr away from a lamp-post 6

https://dl.doubtnut.com/l/_miKU9swRmSPS
https://dl.doubtnut.com/l/_MIZTdwxxnQlZ


metres high. Find the rate at which the length

of his shadow increases.

A.  k.m/hr

B.  k.m/hr

C.  k.m/hr

D.  k.m/hr

Answer: C

Watch Video Solution

2

3.5

2.5

3

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


18. The radius of a spherical soap bubble is

increasing at the rate of 0.2 cm/sec. Find the

rate of increase of its surface area, when the

radius is 7 cm.

Watch Video Solution

19. The side of a square in increasing at the

rate of 0.2 cm/sec. Find the rate of increase of

the perimeter of the square.

Watch Video Solution

https://dl.doubtnut.com/l/_pJZxTEjiYUE4
https://dl.doubtnut.com/l/_JSvQlUadOb8f


20. An edge of a variable cube is increasing at

the rate of 3cm per second. How fast is the

volume of the cube increasing when the edge

is 10cm long?

Watch Video Solution

21. The side of a square sheet is increasing at

the rate of 4cm per minute. At what rate is the

area increasing when the side is 8 cm long?

Watch Video Solution

https://dl.doubtnut.com/l/_JSvQlUadOb8f
https://dl.doubtnut.com/l/_2vincXEnbryg
https://dl.doubtnut.com/l/_UiLXRoGJ9Bhl


22. A kit is 120m high and 130 m of string is

out. If the kite is moving away horizontally at

the rate of 52 m/sec, �nd the rate at which the

string is being paid out.

Watch Video Solution

23. Find the point on the curve   for

which the abscissa and ordinate change at the

same rate.

y2. 8x.

https://dl.doubtnut.com/l/_UiLXRoGJ9Bhl
https://dl.doubtnut.com/l/_uciPaJB24t2F
https://dl.doubtnut.com/l/_U8xrIkW9S3DD


Watch Video Solution

24. A particle moves along the curve

 Find the points on the

curve at which the y-coordinate is changing

twice as fast as the x-coordinate

Watch Video Solution

y = ( )x3 + 1.
2

3

25. The surface area of a spherical bubble is

increasing at the rate of 2  . When thecm2 /s

https://dl.doubtnut.com/l/_U8xrIkW9S3DD
https://dl.doubtnut.com/l/_3gPKIPLVZ0Ol
https://dl.doubtnut.com/l/_X7WKoTn518Ko


radius of the bubble is 6cm, at what rate is the

volume of the bubble increasing?

Watch Video Solution

26. The volume of metal in a hollow sphere is

constant. If the inner radius is increasing at

the rate of 1 cm/sec, �nd the rate of increase

of the outer radius when the radii are 4 cm

and 8 cm respectively.

Watch Video Solution

https://dl.doubtnut.com/l/_X7WKoTn518Ko
https://dl.doubtnut.com/l/_sbf6COm3Fikf
https://dl.doubtnut.com/l/_HnvAbo8vjxn5


27. The radius of a cylinder is increasing at the

rate 2cm/sec. and its altitude is decreasing at

the rate of 3cm/sec. Find the rate of change of

volume  when radius is 3 cm and altitude 5 cm.

Watch Video Solution

28. The volume of a cube is increasing at the

rate of 9cm3/sec. How fast is the surface are

increasing when the length of an edge is 10

cm?

Watch Video Solution

https://dl.doubtnut.com/l/_HnvAbo8vjxn5
https://dl.doubtnut.com/l/_5MYZWrYMpZK5


29. For the curve  , if  increases

at the rate of 2 units/sec, then how fast is the

slope of the curve changing when 

Watch Video Solution

y = 5x − 2x3 x

x = 3?

30. A man is walking at the rate of 6.5 km/hr

towards the foot of a tower 120m high. At

what rate is he approaching the top of the

tower when he is 5m away from the tower?

https://dl.doubtnut.com/l/_5MYZWrYMpZK5
https://dl.doubtnut.com/l/_DhvhHvPF6BxK
https://dl.doubtnut.com/l/_wxAOsR2gD0JQ


Watch Video Solution

31. A man 2m tall, walks at the rate of

 towards a street light which is 

m above the ground. At what rate is tip of his

shadow moving? At what rate is the length of

the shadow changing when he is  from

the base of the light?

Watch Video Solution

1 m/sec
2

3
5
1

3

3 m
1

13

https://dl.doubtnut.com/l/_wxAOsR2gD0JQ
https://dl.doubtnut.com/l/_jw4ecHztPh68


32. An airforce plane is ascending vertically at

the rate of 100 km/h. If the radius of the earth

is  how fast is the area of the earth,

visible from the plane, increasing at 3 minutes

after it started ascending? Given that the

visible area  at height  is given by

 .

Watch Video Solution

rkm,

A h

A = 2πr2
h

r + h

https://dl.doubtnut.com/l/_2BnI9U7jvfe6


33. Find an angle , which

increases twice as fast as its sine.

Watch Video Solution

θ, 0 < θ <
π

2

34. The volume of a cube is increasing at a rate

of  How fast is the surface area

increasing when the length of an edge is

12cm?

Watch Video Solution

7cm3 /sec

https://dl.doubtnut.com/l/_vuVlT4veL6LK
https://dl.doubtnut.com/l/_iapXGC7yDCv5
https://dl.doubtnut.com/l/_yomoyO5G3aWY


35. The volume of a cube is increasing at a

constant rate. Prove that the increase in

surface area varies inversely as the length of

the edge of the cube.

Watch Video Solution

36. Two men  start with velocity  at

the same time from the junction of two roads

inclined at  to each other. If they travel by

di�erent roads, �nd the rate at which they are

being separated.

PandQ u

450

https://dl.doubtnut.com/l/_yomoyO5G3aWY
https://dl.doubtnut.com/l/_GaulznVT0ekI


Watch Video Solution

37. Water is dripping out from a conical funnel

of semi-vertical angle  at the uniform rate of

 in its surface area through a tiny

hole at the vertex in the bottom. When the

height of the water is 4cm, �nd the rate of

decrease of the height of the water.

Watch Video Solution

π

4

2cm2 /sec

https://dl.doubtnut.com/l/_GaulznVT0ekI
https://dl.doubtnut.com/l/_uct0h6WfuDVJ


38. An inverted cone has a depth of 10cm and

a base of radius 5cm. Water is poured into it

at the rate of 3/2 c.c. per minute. Find the rate

at which the level of water in the cone is rising

when the depth is 4cm.

Watch Video Solution

39. A kite is moving horizontally at the height

of 151.5 meters. If the speed of kite is 10 m/sec,

how fast is the string being let out; when the

https://dl.doubtnut.com/l/_wCqb6K6AoCtp
https://dl.doubtnut.com/l/_2TMgHoJH2TaQ


kite is 250m away from the boy who is �ying

the kiet? The height of the boy is 1.5 m.

Watch Video Solution

40. The rate of change of surface area of a

sphere of radius r when the radius is

increasing at the rate of 2cm/sec is

proportional torea is

Watch Video Solution

https://dl.doubtnut.com/l/_2TMgHoJH2TaQ
https://dl.doubtnut.com/l/_iE8TvymfZRcY


41. If the area of circle increases at a uniform

rate, then prove that the perimeter varies

inversely as the radius.

Watch Video Solution

42. An edge of a variable cube is increasing at

the rate of 10cm/sec. How fast the volume of

the cube is increasing when the edge is 5cm

long?

Watch Video Solution

https://dl.doubtnut.com/l/_qYib9E6r9Mlg
https://dl.doubtnut.com/l/_9memX3aa5fES


43. A swimming pool is to be drained by

cleaning. If L represents the number of litres

of water in the pool  seconds after the pool

has been plugged o� to drain and

 How fast is the water

ruining out at the end of 5 seconds? What is

the average rate at which the water �ows out

during the �rst 5 seconds?

Watch Video Solution

t

L = 2000(10 − t)2.

https://dl.doubtnut.com/l/_9memX3aa5fES
https://dl.doubtnut.com/l/_ahThQqslrHKT


44. If x and y are the sides of two squares such

that . Find the change of the area

of second square with respect to the area of

the �rst square.

Watch Video Solution

y = x − x2

45. Find the rate of change of volume of a

sphere with respect to its surface area when

the radius is 2cm.

Watch Video Solution

https://dl.doubtnut.com/l/_uZvcSvDM2jbV
https://dl.doubtnut.com/l/_NNCnLtvWauHI


46. The balloon, which always remains

spherical, has a variable diameter 

Determine the rate of change of volume with

respect to 

Watch Video Solution

(2x + 3).
3

2

x.

47. A balloon, which always, remains spherical,

has a variable radius. Find the rate at which its

volume is increasing with respect to its radius

when the radius is 7cm.

https://dl.doubtnut.com/l/_NNCnLtvWauHI
https://dl.doubtnut.com/l/_eeDkdees4rBT
https://dl.doubtnut.com/l/_CYwaV7D8UJGo


Watch Video Solution

48. Water is running into a conical vessel, 15cm

deep and 5cm in radius, at the rate of 0.1

 . When the water is 6cm deep, �nd at

what rate is the water level rising? the water-

surface area increasing? the wetted surface of

the vessel increasing?

Watch Video Solution

cm3 /sec

https://dl.doubtnut.com/l/_CYwaV7D8UJGo
https://dl.doubtnut.com/l/_tGxWRlvwzl59


49. Water is dripping out from a conical funnel

at a uniform rate of  through a tiny

hole at the vertex in the bottom. When the

slant height of the water is 3cm, �nd the rate

of decrease of the slant height of the water-

cone. Given that the vertical angle of the

funnel is 

Watch Video Solution

4cm3 /cm

1200.

https://dl.doubtnut.com/l/_z3OZD9Oo0MTW


50. A spherical ball of salt is dissolving in

water in such a manner that the rate of

decrease of volume at any instant is

proportional to the surface. Prove that the

radius is decreasing at a constant rate.

Watch Video Solution

51. A man is moving away from a tower 41.6 m

high at the rate of 2 m/sec. Find the rate at

which the angle of elevation of the top of

https://dl.doubtnut.com/l/_rqD1AnV6f8Lx
https://dl.doubtnut.com/l/_cA0RrIj8pOak


tower is changing, when he is at a distance of

30m from the foot of the tower. Assume that

the eye level of the man is 1.6m from the

ground.

Watch Video Solution

52. A balloon, which always remains spherical,

has a variable radius. Find the rate at which its

volume is increasing with respect to its radius

when the radius is 7 cm.

Watch Video Solution

https://dl.doubtnut.com/l/_cA0RrIj8pOak
https://dl.doubtnut.com/l/_DOrGdO3fwtwX


53. Find the rate of change of the area of a

circle with respect to its radius. How fast is the

area changing with respect to the radius when

the radius is 3 cm?

Watch Video Solution

54. A balloon, which always remains spherical,

has a variable radius . Determine the rate of

change of volume with respect to its radius

when the radius is 10 cm. .

https://dl.doubtnut.com/l/_DOrGdO3fwtwX
https://dl.doubtnut.com/l/_6VGJnhhwhdF2
https://dl.doubtnut.com/l/_W8Lacq4PJ4SZ


Watch Video Solution

55. The total cost C(x) in Rupees, associated

with the production of x units of an item is

given by

 .

Find the marginal cost when 3 units are

produced, where by marginal cost we mean

the instantaneous rate of cha

Watch Video Solution

C(x) = 0. 005x3 − 0. 02x2 + 30x + 5000

https://dl.doubtnut.com/l/_W8Lacq4PJ4SZ
https://dl.doubtnut.com/l/_F1hNqoV6YyRl
https://dl.doubtnut.com/l/_Bo2oH3SSdD2c


56. The total revenue in Rupees received from

the sale of x units of a product is given by

. Find the marginal

revenue, when , where by marginal

revenue we mean the rate of change of total

revenue with respect to the nu

Watch Video Solution

R(x) = 3x2 + 36x + 5

x = 5

57. A car starts from a point P at time t = 0

seconds and stops at point Q. The distance x,

in metres, covered by it, in t seconds is given

https://dl.doubtnut.com/l/_Bo2oH3SSdD2c
https://dl.doubtnut.com/l/_ef0IPw0yKx62


by Find the time taken by it

to reach Q and also �nd distance between P

and Q.

Watch Video Solution

x = t2(2 − )
t

3

58. Find the rate of change of the volume of a

sphere with respect to its surface area when

the radius is 2cm.

Watch Video Solution

https://dl.doubtnut.com/l/_ef0IPw0yKx62
https://dl.doubtnut.com/l/_0hjVPZ63BeeQ


59. If  are the sides of two squares such

that  . Find the change of the area

of second square with respect to the area of

the �rst square.

Watch Video Solution

xandy

y = x − x2

60. A swimming pool is to be drained by

cleaning. If L represents the number of litres

of water in the pool  seconds after the pool

has been plugged o� to drain and

t

https://dl.doubtnut.com/l/_5ZdsptbBWcD5
https://dl.doubtnut.com/l/_B6E3yFRIPZf4


 How fast is the water

ruining out at the end of 5 seconds? What is

the average rate at which the water �ows out

during the �rst 5 seconds?

Watch Video Solution

L = 2000(10 − t)2.

61. Find the rate of change of the total surface

area of a cylinder of radius  and height , when

the radius varies.

Watch Video Solution

https://dl.doubtnut.com/l/_B6E3yFRIPZf4
https://dl.doubtnut.com/l/_FCNFB2mqjfcP
https://dl.doubtnut.com/l/_58lwXWnDnwp7


62. Find the rate of change of the volume of a

sphere with respect to its diameter.

Watch Video Solution

63. Find the rate of change of the volume of a

sphere with respect to its surface area when

the radius is 2cm.

Watch Video Solution

https://dl.doubtnut.com/l/_58lwXWnDnwp7
https://dl.doubtnut.com/l/_ycoqrhbGGNhw


64. Find the rate of change of the area of a

circular disc with respect to its circumference

when the radius is 3 cm.

Watch Video Solution

65. Find the rate of change of the volume of a

cone with respect to the radius of its base.

Watch Video Solution

https://dl.doubtnut.com/l/_Gt9M0UhrGgmI
https://dl.doubtnut.com/l/_v8JxzuNDYt4I


66. Find the rate of change of the area of a

circle with respect to its radius  when r =4 cm .

Watch Video Solution

67. Find the rate of change of the volume of a

ball with respect to its radius  How fast is the

volume changing with respect to the radius

when the radius is 2 cm?

Watch Video Solution

https://dl.doubtnut.com/l/_3w8tqVUKjAhw
https://dl.doubtnut.com/l/_HpfHAVqfJY2Y
https://dl.doubtnut.com/l/_FAEnFPGw5gmX


68. 5. The total cost C (x) in Rupees associated

with the production of x units of an item is

given by

.

Find the marginal cost when 17 units are

produced.

Watch Video Solution

C(x) = 0, 007x3 − 0.003x2 + 15x + 4000

69. The money to be spend for the welfare of

the employees of a �rm is proportional to the

rate of change of its total revenue (Marginal

https://dl.doubtnut.com/l/_FAEnFPGw5gmX
https://dl.doubtnut.com/l/_mYxgi9c44P1Z


revenue). If the total revenue (in rupees)

received from the sale of  units of a product

is given by  �nd the

marginal revenue, when  and write

which value does the question indicate.

Watch Video Solution

x

R(x) = 3x2 + 36x + 5,

x = 5,

70. An edge of a variable cube is increasing at

the rate of 3 cm per second. How fast is the

volume of the cube increasing when the edge

is 10 cm long?

https://dl.doubtnut.com/l/_mYxgi9c44P1Z
https://dl.doubtnut.com/l/_ZyijKvQCtki4


Watch Video Solution

71. The radius of a circle is increasing

uniformly at the rate of 4 cm/sec. Find the rate

at which the area of the circle is increasing

when the radius is 8 cm.

Watch Video Solution

72. If the area of circle increases at a uniform

rate, then prove that the perimeter varies

inversely as the radius.

https://dl.doubtnut.com/l/_ZyijKvQCtki4
https://dl.doubtnut.com/l/_oyHy4OTeSwv0
https://dl.doubtnut.com/l/_sMTYhr8Qsx7A


Watch Video Solution

73. The sides of an equilateral triangle are

increasing at the rate of 2 cm/sec. Find the

rate at which the area increases, when the side

is 10 cm.

Watch Video Solution

74. The radius of a balloon is increasing at the

rate of 10 cm/sec. At what rate is the surface

https://dl.doubtnut.com/l/_sMTYhr8Qsx7A
https://dl.doubtnut.com/l/_2thy1c2iqLzM
https://dl.doubtnut.com/l/_upnCwXtn1c5W


area of the balloon increasing when the radius

is 15 cm?

Watch Video Solution

75. A spherical ball of salt is dissolving in water

in such a manner that the rate of decrease of

volume at any instant is proportional to the

surface. Prove that the radius is decreasing at

a constant rate.

Watch Video Solution

https://dl.doubtnut.com/l/_upnCwXtn1c5W
https://dl.doubtnut.com/l/_CiuHPMtzGo0A
https://dl.doubtnut.com/l/_Ox0EahHmgZW2


76. Find an angle , which increases twice as

fast as it sine.

Watch Video Solution

77. A stone is dropped into a quiet lake and

waves move in circles at a speed of 4cm per

second. At the instant, when the radius of the

circular wave is 10 cm, how fast is the enclosed

area increasing?

Watch Video Solution

https://dl.doubtnut.com/l/_Ox0EahHmgZW2
https://dl.doubtnut.com/l/_Pi0ZDrKklTQ8


78. The volume of a cube is increasing at a rate

of 9 cm^3/sec . How fast is the surface area

increasing when the length of an edge is 12

cm?

Watch Video Solution

79. The volume of a cube is increasing at a

constant rate. Prove that the increase in

surface area varies inversely as the length of

the edge of the cube.

https://dl.doubtnut.com/l/_i1s3oQ8x9SYI
https://dl.doubtnut.com/l/_FFUgcOJyJ3V0


Watch Video Solution

80. Two men A and B start with velocities v at

the same time from the junction of two roads

inclined at  to each other.If they travel by

di�erent roads,�nd the rate at which they are

being separated.

Watch Video Solution

45∘

81. For the curve  , if  increases

at the rate of 2 units/sec, then how fast is the

y = 5x − 2x3 x

https://dl.doubtnut.com/l/_FFUgcOJyJ3V0
https://dl.doubtnut.com/l/_iBKTnppNCq6C
https://dl.doubtnut.com/l/_FAEBCCrRQ6YJ


slope of the curve changing when 

Watch Video Solution

x = 3?

82. The length  of a rectangle is decreasing at

the rate of 2 cm/sec and the width   is

increasing at the rate of 2 cm/sec. When x=10

cm  and y=6 cm , �nd the rate of change of (i)

the perimeter (ii) the area of the rectangle.

Watch Video Solution

https://dl.doubtnut.com/l/_FAEBCCrRQ6YJ
https://dl.doubtnut.com/l/_CNqmqvjJ8AGR


83. A man 2 metres high walks at a uniform

speed of 6 km/hr away from a lamp-post 6

metres high. Find the rate at which the length

of his shadow increases.

Watch Video Solution

84. A man is walking at the rate of 6.5 km/hr

towards the foot of a tower 120m high. At

what rate is he approaching the top of the

tower when he is 5m away from the tower?

https://dl.doubtnut.com/l/_C3Ud4im7PV9x
https://dl.doubtnut.com/l/_lDRzf4Q0uFhg


Watch Video Solution

85. A man 2m tall, walks at the rate of

 towards a street light which is 

m above the ground. At what rate is tip of his

shadow moving? At what rate is the length of

the shadow changing when he is  from

the base of the light?

Watch Video Solution

1 m/sec
2

3
5
1

3

3 m
1

13

https://dl.doubtnut.com/l/_lDRzf4Q0uFhg
https://dl.doubtnut.com/l/_f0BqDYSbfFkV


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

The bottom of the ladder is pulled along the

ground, away from the wall, at the rate of 2

cm/s. How fast is its height on the wall

decreasing when the foot of the ladder is 4 m

away from the wall?

Watch Video Solution

87. The two equal sides of an isosceles triangle

with �xed base  are decreasing at the rate ofb

https://dl.doubtnut.com/l/_N7TTNjUr3T7w
https://dl.doubtnut.com/l/_N9tRzfORaoAU


 How fast is the area decreasing when

the two equal sides are equal to the base?

Watch Video Solution

3cm/s.

88. An airforce plane is ascending vertically at

the rate of 100 km/h. If the radius of the earth

is  how fast is the area of the earth,

visible from the plane, increasing at 3 minutes

after it started ascending? Given that the

visible area  at height  is given by

 .

rkm,

A h

A = 2πr2
h

r + h

https://dl.doubtnut.com/l/_N9tRzfORaoAU
https://dl.doubtnut.com/l/_FiHpDi8QFJZu


Watch Video Solution

89. Water is dripping out from a conical funnel

of semi-vertical angle  at the uniform rate of

 in its surface area through a tiny

hole at the vertex in the bottom. When the

slant height of the water is 4cm, �nd the rate

of decrease of the slant height of the water.

Watch Video Solution

π

4

2cm2 /sec

https://dl.doubtnut.com/l/_FiHpDi8QFJZu
https://dl.doubtnut.com/l/_EGGiVsnboVtJ


90. Sand is pouring from a pipe at the rate of

12  . 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. How fast is the height of the sand

cone increasing when t

Watch Video Solution

cm3 /s

91. An inverted cone has a depth of 10cm and a

base of radius 5cm. Water is poured into it at

https://dl.doubtnut.com/l/_E81Wqpmt7SHa
https://dl.doubtnut.com/l/_IhK1r8wcRy49


the rate of 3/2 c.c. per minute. Find the rate at

which the level of water in the cone is rising

when the depth is 4cm.

Watch Video Solution

92. Water is dripping out from a conical funnel

at a uniform rate of  through a tiny

hole at the vertex in the bottom. When the

slant height of the water is 3cm, �nd the rate

of decrease of the slant height of the water-

4cm3 /cm

https://dl.doubtnut.com/l/_IhK1r8wcRy49
https://dl.doubtnut.com/l/_1HaRHl2HQGh0


cone. Given that the vertical angle of the

funnel is 

Watch Video Solution

1200.

93. Water is running into a conical vessel, 15cm

deep and 5cm in radius, at the rate of 0.1

 . When the water is 6cm deep, �nd at

what rate it. the water level rising? the water-

surface area increasing? the wetted surface of

the vessel increasing?

Watch Video Solution

cm3 /sec

https://dl.doubtnut.com/l/_1HaRHl2HQGh0
https://dl.doubtnut.com/l/_HtTseIcPQb7J


94. Water is running into a conical vessel, 15cm

deep and 5cm in radius, at the rate of 0.1

 . When the water is 6cm deep, �nd at

what rate it. the water level rising? the water-

surface area increasing? the wetted surface of

the vessel increasing?

Watch Video Solution

cm3 /sec

95. Water is running into a conical vessel, 15cm

deep and 5cm in radius, at the rate of 0.1

https://dl.doubtnut.com/l/_HtTseIcPQb7J
https://dl.doubtnut.com/l/_oyxIa1dQnznn
https://dl.doubtnut.com/l/_WqOBlQ2QmmOx


 . When the water is 6cm deep, �nd at

what rate it. the water level rising? the water-

surface area increasing? the wetted surface of

the vessel increasing?

Watch Video Solution

cm3 /sec

96. A water tank has the shape of an inverted

right circular cone with its axis vertical and

vertex lowermost. Its semi-vertical angle is

 . Water is poured into it at atan−1(0. 5)

https://dl.doubtnut.com/l/_WqOBlQ2QmmOx
https://dl.doubtnut.com/l/_0ylnA4cJYUBV


constant rate of 5 cubic metre per hour. Find

the rate at which

Watch Video Solution

97. A man is moving away from a tower 41.6 m

high at the rate of 2 m/sec. Find the rate at

which the angle of elevation of the top of

tower is changing, when he is at a distance of

30m from the foot of the tower. Assume that

the eye level of the man is 1.6m from the

ground.

https://dl.doubtnut.com/l/_0ylnA4cJYUBV
https://dl.doubtnut.com/l/_CnRGE2yguPrY


Watch Video Solution

98. A kite is moving horizontally at a height of

. If the speed of the kite is , how

fast is the string being let out, when the kite is

250 m away from the boy who is �ying the

kite? The height of the boy is 1.5 m. (A)  m/s

(B)  m/s (C)  m/s (D)  m/s

Watch Video Solution

151.5m 10
m

s

8

12 16 19

https://dl.doubtnut.com/l/_CnRGE2yguPrY
https://dl.doubtnut.com/l/_QRYbPkKqKZZx


99. The side of a square sheet is increasing at

the rate of 4cm per minute. At what rate is the

area increasing when the side is 8 cm long?

Watch Video Solution

100. An edge of a variable cube is increasing at

the rate of 3 cm per second. How fast is the

volume of the cube increasing when the edge

is 10 cm long?

Watch Video Solution

https://dl.doubtnut.com/l/_bduJ8hIwPVPy
https://dl.doubtnut.com/l/_BALIJoTHloio


101. The side of a square in increasing at the

rate of 0.2 cm/sec. Find the rate of increase of

the perimeter of the square.

Watch Video Solution

102. The radius of a circle is increasing at the

rate of 0.7 cm/sec. What is the rate of increase

of its circumference?

Watch Video Solution

https://dl.doubtnut.com/l/_BALIJoTHloio
https://dl.doubtnut.com/l/_G2a2nRDl4Lyu
https://dl.doubtnut.com/l/_vmTAcywKzQjP


103. The radius of a spherical soap bubble is

increasing at the rate of 0.2 cm/sec. Find the

rate of increase of its surface area, when the

radius is 7 cm.

Watch Video Solution

104. A balloon which always remains spherical,

is being in�ated by pumping in 900 cubic

centimetres of gas per second. Find the rate at

https://dl.doubtnut.com/l/_k9BfLWL23DsV
https://dl.doubtnut.com/l/_5yYDlGyjrZey


which the radius of the balloon is increasing

when the radius is 15 cm.

Watch Video Solution

105. The radius of an air bubble is increasing

at the rate of 0.5 cm/sec. At what rate is the

volume of the bubble increasing when the

radius is 1 cm?

Watch Video Solution

https://dl.doubtnut.com/l/_5yYDlGyjrZey
https://dl.doubtnut.com/l/_CNmDwXCeFP0i


106. A man 2 metres high walks at a uniform

speed of 6 km/hr away from a lamp-post 6

metres high. Find the rate at which the length

of his shadow increases.

Watch Video Solution

107. A stone is dropped into a quiet lake and

waves move in circles at a speed of 4cm per

second. At the instant, when the radius of the

https://dl.doubtnut.com/l/_QTVF2khT8h1B
https://dl.doubtnut.com/l/_8RFw4KRLUqNv


circular wave is 10 cm, how fast is the enclosed

area increasing?

Watch Video Solution

108. A man 160 cm tall, walks away from a

source of light situated at the top of a pole

6m high at the rate of 1.1 m/sec. How fast is

the length of his shadow increasing when he

is 1 metre away from the pole.

Watch Video Solution

https://dl.doubtnut.com/l/_8RFw4KRLUqNv
https://dl.doubtnut.com/l/_cwfooh77a1as
https://dl.doubtnut.com/l/_vmdZ7ZcbPorT


109. A man 180 cm tall walks at a rate of

2m/sec. away, from a source of light that is 9 m

above the ground. How fast is the length of

his shadow increasing when he is 3 m away

from the base of light?

Watch Video Solution

110. A ladder 13m long leans against a wall. The

foot of the ladder is pulled along the ground

away from the wall, at the rate of 1.5m/sec.

How fast is the angle  between the ladderθ

https://dl.doubtnut.com/l/_vmdZ7ZcbPorT
https://dl.doubtnut.com/l/_8HZUCiNCbAXN


and the ground is changing when the foot of

the ladder is 12m away from the wall.

Watch Video Solution

111. A particle moves along the curve

 At what point(s) on the curve

are the  and  coordinates of the particle

changing at the same rate?

Watch Video Solution

y = x2 + 2x.

x y

https://dl.doubtnut.com/l/_8HZUCiNCbAXN
https://dl.doubtnut.com/l/_QlSfCNSaiUVn


112. If  and  increases at the rate

of  units per second, how fast is the slope of

the curve changing when  ?

Watch Video Solution

y = 7x − x3 x

4

x = 2

113. Find an angle   which increases twice as

fast as its cosine.

Watch Video Solution

https://dl.doubtnut.com/l/_DSXLgH4YRdl7
https://dl.doubtnut.com/l/_wGkzBHC0qLlB


114. Find an angle   whose rate of increase

twice is twice the rate of decrease of its

cosine.

Watch Video Solution

115. The top of a ladder 6 metres long is

resting against a vertical wall on a level

pavement, when the ladder begins to slide

outwards. At the moment when the foot of the

ladder is 4 metres from the wall, it is sliding

https://dl.doubtnut.com/l/_maS9O3LjzKPY
https://dl.doubtnut.com/l/_CwJ2Cnntojuq


away from the wall at the rate of 0.5 m/sec.

How fast is the top-sliding downwards at this

instance? How far is the foot from the wall

when it and the top are moving at the same

rate?

Watch Video Solution

116. A balloon in the form of a right circular

cone surmounted by a hemisphere, having a

diameter equal to the height of the cone, is

being in�ated. How fast is its volume changing

https://dl.doubtnut.com/l/_CwJ2Cnntojuq
https://dl.doubtnut.com/l/_bjTcYScHz91v


with respect to tis total height  when 

Watch Video Solution

h,

h = 9cm.

117. Water is running into an inverted cone at

the rate of  cubic metres per minute. The

height of the cone is 10 metres, and the radius

of its base is 5m. How fast the water level is

rising when the water stands 7.5 m below the

base.

Watch Video Solution

π

https://dl.doubtnut.com/l/_bjTcYScHz91v
https://dl.doubtnut.com/l/_LRv7cuPiOl7g


118. A man 2 metres high walks at a uniform

speed of 5 km/hr away from a lamp-post 6

metres high. Find the rate at which the length

of his shadow increases.

Watch Video Solution

119. The surface area of a spherical bubble is

increasing at the rate of 2  . When the

radius of the bubble is 6cm, at what rate is the

volume of the bubble increasing?

cm2 /s

https://dl.doubtnut.com/l/_LRv7cuPiOl7g
https://dl.doubtnut.com/l/_LxOGDmgvbcas
https://dl.doubtnut.com/l/_b9K8ScOaqgCH


Watch Video Solution

120. The radius of a cylinder is increasing at

the rate 2cm/sec. and its altitude is decreasing

at the rate of 3cm/sec. Find the rate of change

of volume when radius is 3 cm and altitude 5

cm.

Watch Video Solution

https://dl.doubtnut.com/l/_b9K8ScOaqgCH
https://dl.doubtnut.com/l/_3f3PHTibd5Gv


121. The volume of metal in a hollow sphere is

constant. If the inner radius is increasing at

the rate of 1 cm/sec, �nd the rate of increase

of the outer radius when the radii are 4 cm

and 8 cm respectively.

Watch Video Solution

122. Sand is being poured onto a conical pile

at the constant rate of   such that the height

of the cone is always one half of the radius of

https://dl.doubtnut.com/l/_oWrrZt6II4og
https://dl.doubtnut.com/l/_hGcgw1KMS76N


its base. How fast is the height of the pile

increasing when the sand is 5 cm deep.

Watch Video Solution

123. A kit is 120m high and 130 m of string is

out. If the kite is moving away horizontally at

the rate of 52 m/sec, �nd the rate at which the

string is being paid out.

Watch Video Solution

https://dl.doubtnut.com/l/_hGcgw1KMS76N
https://dl.doubtnut.com/l/_K3XN0c0HDWAM


124. A particle moves along the curve

 . Find the points on the

curve at which the y-coordinate is changing

twice as fast as the x-coordinate.

Watch Video Solution

y = ( )x3 + 1
2

3

125. Find the point on the curve   for

which the abscissa and ordinate change at the

same rate.

Watch Video Solution

y2. 8x.

https://dl.doubtnut.com/l/_bBMmY7y9sywJ
https://dl.doubtnut.com/l/_hcSc8sgFEB8v


126. The volume of a cube is increasing at the

rate of / . How fast is the surface are

increasing when the length of an edge is

?

Watch Video Solution

9 cm3 sec

10 cm

127. The volume of a spherical balloon is

increasing at the rate of 20 cm^3/sec . Find

the rate of change of its surface area at the

instant when radius is 5 cm.

https://dl.doubtnut.com/l/_hcSc8sgFEB8v
https://dl.doubtnut.com/l/_t2jjESux5USP
https://dl.doubtnut.com/l/_D0HQpjs1AYBV


Watch Video Solution

128. The length of a rectangle is decreasing at

the rate of /  and the width is

increasing at the rate of / . When

length is  and width is  , �nd the

rates of change of the perimeter and the area

of the rectangle.

Watch Video Solution

5cm min

4cm min

3  cm 2  cm

https://dl.doubtnut.com/l/_D0HQpjs1AYBV
https://dl.doubtnut.com/l/_Eyu7BFOVAo4I


129. A circular disc of radius   is being

heated. Due to expansion, its radius increases

at the rate of  / . Find the rate at

which its area is increasing when radius is 

.

Watch Video Solution

3 cm

0.05 cm sec

3.2

cm

130. A particle moves in a straight line and its

speed depends on time as  

represent the distance travelled of the particle

v = |2t − 3| ∫vdt

https://dl.doubtnut.com/l/_gFxQorFvBMEf
https://dl.doubtnut.com/l/_YWCN9bsI24La


then �nd the displacement of the particle in

Watch Video Solution

5s

131. The volume of a sphere is increasing at the

rate of  cubic centimeter per second. Find the

rate of increase of its surface area, when the

radius is .

Watch Video Solution

3

2cm

https://dl.doubtnut.com/l/_YWCN9bsI24La
https://dl.doubtnut.com/l/_9UKwS8aHesG1


132. The sides of an equilateral triangle are

increasing at the rate of  / . How far is

the area increasing when the side is  ?

Watch Video Solution

2 cm sec

10 cm

133. The side of a square is increasing at the

rate of / . Find the rate of increase of

its perimeter.

Watch Video Solution

0.1cm sec

https://dl.doubtnut.com/l/_Ds7WD7aYpLb0
https://dl.doubtnut.com/l/_H1JiglLODfXw
https://dl.doubtnut.com/l/_X0oU9rDck3Op


134. The radius of a circle is increasing at the

rate of / . Find the rate of increase of

its circumference.

Watch Video Solution

0.5cm sec

135. The side of an equilateral triangle is

increasing /  at the rate of   Find the

rate of increase of its perimeter.

Watch Video Solution

10 cm sec

https://dl.doubtnut.com/l/_X0oU9rDck3Op
https://dl.doubtnut.com/l/_lrFB7bqHz2a4
https://dl.doubtnut.com/l/_ugUlPDL6rXBO


136. Find the surface area of a sphere when its

volume is changing at the same rate as its

radius.

Watch Video Solution

137. The rate of change of volume of a sphere

is equal to the rate of change of its radius,

then its radius is equal to

Watch Video Solution

https://dl.doubtnut.com/l/_ugUlPDL6rXBO
https://dl.doubtnut.com/l/_pIjqPujmwQlX


138. The amount of pollution content added in

air in a city due to  vehicles is given

by  Find the

marginal increase in pollution content when 

diesel vehicles are added and write which

value is indicated in the above question.

Watch Video Solution

x − diesel

P (x) = 0. 005x3 + 0. 02x2 + 30x

3

139. Side of an equilateral triangle expands at

the rate of / . The rate of increase of its2cm sec

https://dl.doubtnut.com/l/_hFIXgq1lU8tf
https://dl.doubtnut.com/l/_qX7Z73XK1qRs


area when each side is  is

Watch Video Solution

10cm

140. The radius of a sphere is changing at the

rate of / . The rate of change of its

surface area when the radius is  is

Watch Video Solution

0.1cm sec

200cm

141. A cone whose height always equal to its

diameter is increasing in volume at the rate

https://dl.doubtnut.com/l/_qX7Z73XK1qRs
https://dl.doubtnut.com/l/_gaYS9ITIlzdv
https://dl.doubtnut.com/l/_MCzovzeKe7Zq


/  .At what rate is the radius

increasing when its circular base area is  ?

A. 

B. 

C. 

D. 

Answer: 

Watch Video Solution

40cm3 sec

1m2

1

0.001

2

0.002

0.003

https://dl.doubtnut.com/l/_MCzovzeKe7Zq


142. A cylindrical vessel of radius  is �lled

with oil at the rate of / . The

rate at which the surface of the oil is rising, is

A. (a) / .  

B. (b) / .  

C. (c) / .  

D. (d) / .  

Answer: (a) / .  

Watch Video Solution

0.5m

0.25π m3 min

1m min

2m min

5m min

1.25m min

1m min

https://dl.doubtnut.com/l/_PW5zSSLtlUka


143. The radius of the base of a cone is

increasing at the rate of  and the

altitude is decreasing at the rate of

. The rate of change of lateral

surface when the radius is  and altitude is

 is

A. a) 

B. (b) 

C. c) 

D. (d) None of these

3cm/ min

4cm/ min

7cm

24cm

108πm2 / min

7πcm2 / min

54πcm2 / min

https://dl.doubtnut.com/l/_NfrJK4c5hovK


Answer: c) 

Watch Video Solution

54πcm2 / min

144. The radius of a sphere is increasing at the

rate of  / . The rate at which the

volume of the sphere increases when radius is

, is

Watch Video Solution

0.2 cm sec

15cm

https://dl.doubtnut.com/l/_NfrJK4c5hovK
https://dl.doubtnut.com/l/_7d9w78BQyyig


145. The rate of change of volume of a sphere

is equal to the rate of change of its radius,

then its radius is equal to

Watch Video Solution

146. If the rate of change of area of a circle is

equal to the rate of change of its diameter,

then its radius is equal to

Watch Video Solution

https://dl.doubtnut.com/l/_nNEPOdN1xO2x
https://dl.doubtnut.com/l/_NlIi43PkBxg5
https://dl.doubtnut.com/l/_PnjdX6DQXjKT


147. Each side of an equilateral triangle is

increasing at the rate of 8cm/hr. The rate of

increase of its area when side is 2 cm is

Watch Video Solution

148. The radius of a circular plate is increasing

at the rate of 0.01 cm/sec. The rate of increase

of its area when the radius is 12 m

Watch Video Solution

https://dl.doubtnut.com/l/_PnjdX6DQXjKT
https://dl.doubtnut.com/l/_8PfwcvHwNQLt
https://dl.doubtnut.com/l/_ExRoAEJ0nk89


149. A cylindrical tank of radius 10  is being

�lled with wheat at the rate of 314 cubic metre

per hour. Then the depth of the wheat is

increasing at the rate of

A. 1 m/hr 

B. 0.1 m/hr 

C. 1.1 m/h

D. 0.5 m/hr

Answer: A

Watch Video Solution

m

https://dl.doubtnut.com/l/_ExRoAEJ0nk89


Others

1. A particle moves along the curve . Find the

points on the curve at which the y-coordinate

is changing 8 times as fast as the x-coordinate.

View Text Solution

2. A particle moves along the curve . Find the

points on the curve at which the y-coordinate

https://dl.doubtnut.com/l/_ExRoAEJ0nk89
https://dl.doubtnut.com/l/_FRzguE3uRNCa
https://dl.doubtnut.com/l/_MmokLxESMxVM


changes three times more rapidly than the x-

coordinate.

View Text Solution

3. A ladder,  long, standing on a horizontal

�oor, leans against a vertical wall. If the top of

the ladder slides down wards at the rate of

/ , then �nd the rate at which the

angle between the �oor and ladder is

decreasing when lower end of ladder is  

from the wall.

5m

10cm sec

2 m

https://dl.doubtnut.com/l/_MmokLxESMxVM
https://dl.doubtnut.com/l/_nb4ktvtANKCr


Watch Video Solution

4. If  , at what rate in cubic units is 

 increasing when  and ?

Watch Video Solution

V = πr3
4

3

V r = 10 = 0.1
dr

dt

5. The distance moved by the particle in time 

  is given by  . At the

instant when its acceleration is zero, the

velocity is (a)       (b)                 (c)                    

(d) 

t

x = t3 − 12t2 + 6t + 8

42 −42 48

−48

https://dl.doubtnut.com/l/_nb4ktvtANKCr
https://dl.doubtnut.com/l/_Tz9RjghoHwjT
https://dl.doubtnut.com/l/_nTXqIH048sDP


A. (a) 

B. (b) 

C. (c) 

D. (d) 

Answer: (b) 

Watch Video Solution

42

−42

48

−48

−42

6. The altitude of a cone is  and its semi-

vertical angle is  . If the semi-vertical angle

is increasing at the rate of   per second,

20cm

30o

2o /sec

https://dl.doubtnut.com/l/_nTXqIH048sDP
https://dl.doubtnut.com/l/_0OzaYBAUvYZK


then the radius of the base is increasing at the

rate of

A. (a)  

B. (b)  

C. (c)  

D. (d)  

Answer: (b)  

Watch Video Solution

30 cm/sec

160

3
cm/sec

10 cm/sec

160 cm/sec

160

3
cm/sec

https://dl.doubtnut.com/l/_0OzaYBAUvYZK


7. For what values of    is the rate of increase

of    is twice the rate of

increase of  ?

A. (a) 

B. (b) 

C. (c) 

D. (d) 

Answer: (d) 

Watch Video Solution

x

x3 − 5x2 + 5x + 8

x

−3, −
1

3

−3,
1

3

3, −
1

3

3,
1

3

3,
1

3

https://dl.doubtnut.com/l/_n7ZbkvMdFBdc


8. The coordinates of the point on the ellipse

   where the ordinate

decreases at the same rate at which the

abscissa increases, are

A. (a)  and 

B. (b)  and 

C. (c)  and 

D. (d)  and 

Answer: (a)  and 

16x2 + 9y2 = 400

(3, )
16

3
( − 3, − )

16

3

(3, − )
16

3
( − 3, )

16

3

( , )
1

16

1

9
( − , − )

1

16

1

9

( , − )
1

16

1

9
( − , )

1

16

1

9

(3, )
16

3
( − 3, − )

16

3

https://dl.doubtnut.com/l/_n7ZbkvMdFBdc
https://dl.doubtnut.com/l/_jidbCQEcmWH6


View Text Solution

9. The volume of a sphere is increasing at 

 . The rate at which the radius

increases when radius is , is

A. (a)  

B. (b)  

C. (c)  

D. (d)  

3

cm3 /sec

2cm

3

32π
cm/sec

3

16π
cm/sec

3

48π
cm/sec

3

24π
cm/sec

https://dl.doubtnut.com/l/_jidbCQEcmWH6
https://dl.doubtnut.com/l/_8D1fr2lwFc33


Answer: (b)  

Watch Video Solution

3

16π
cm/sec

10. The distance moved by a particle travelling

in a straight line in    seconds is given by

 . The time taken by the

particle to come to rest is

A. (a) 

B. (b) 

C. (c) 

t

s = 45t + 11t2 − t3

9 sec

sec
5

3

sec
3

5

https://dl.doubtnut.com/l/_8D1fr2lwFc33
https://dl.doubtnut.com/l/_shhdvgMWedeY


D. (d) 

Answer: (a) 

Watch Video Solution

2 sec

9 sec

11. The volume of a sphere is increasing at the

rate of   . The rate of increase of

the radius when the volume is   , is

A. (a) 

B. (b) 

4π cm3 /sec

288π cm3

1

6

1

9

https://dl.doubtnut.com/l/_shhdvgMWedeY
https://dl.doubtnut.com/l/_e6cJEiiBbl5a


C. (c) 

D. (d) 

Answer: (c) 

Watch Video Solution

1

36

1

24

1

36

12. If  describes the motion of

a particle, then its velocity when the

acceleration vanishes, is

(a)  unit/sec 

 (b)  unit/sec 

s = t3 − 4t2 + 5

16

9

−
32

3

https://dl.doubtnut.com/l/_e6cJEiiBbl5a
https://dl.doubtnut.com/l/_qyxmGJ9DyDdb


(c)  unit/sec               

(d)  unit/sec

Watch Video Solution

4

3

−
16

3

13. The diameter of a circle is increasing at the

rate of 1cm/sec. When its radius is π, the rate

of increase of its area 

A. π  

B. 2π   

C.   

D. 

cm2

sec
cm2

sec

π2 cm2

sec

2π2 cm
2

sec

https://dl.doubtnut.com/l/_qyxmGJ9DyDdb
https://dl.doubtnut.com/l/_ca13VvSMWMEq


View Text Solution

14. A man 2 metres tall walks away from a lamp

post 5 metres height at the rate of 4.8 km/hr.

The rate of increase of the length of his

shadow is (a) 1.6 km/hr        (b) 6.3 km/hr      (c)

5 km/hr     (d) 3.2 km/hr

View Text Solution

https://dl.doubtnut.com/l/_ca13VvSMWMEq
https://dl.doubtnut.com/l/_lqvkQZiIW0AR


15. A man of height 6 ft walks at a uniform

speed of 9 ft/sec from a lamp �xed at 15 ft

height. The length of his shadow is increasing

at the rate of (a) 15 ft/sec        (b) 9 ft/sec      (c)

6 ft/sec     (d) none of these

View Text Solution

16. In a sphere the rate of change of volume is

A. π times the rate of change of radius  

B. Surface area times the rate of change of

https://dl.doubtnut.com/l/_4jt8fXcqORh2
https://dl.doubtnut.com/l/_mk4GHbsTGr3J


diameter 

C. Surface area times the rate of change of

radius 

D. None of these

View Text Solution

17. In a sphere the rate of change of surface

area is   times the rate of change of diameter

  times the rate of change of diameter   times

the rate of change of radius (d)  times the rate

of change of radius

https://dl.doubtnut.com/l/_mk4GHbsTGr3J
https://dl.doubtnut.com/l/_jKdV2NkUOPW2


View Text Solution

https://dl.doubtnut.com/l/_jKdV2NkUOPW2

