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Question Bank

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

with respect to its radius  when 

Watch Video Solution

r r = 5cm

https://doubtnut.app.link/lkek2J5wfhb
https://doubtnut.app.link/MVcbJvrhfnb
https://doubtnut.app.link/MVcbJvrhfnb
https://dl.doubtnut.com/l/_qjLATMQ8w6rh


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

of 9 / .How fast is
 in the surface area

increasing when the length of an edge is 10

cm?

Watch Video Solution

cm3 s

3. A stone is dropped into a quiet lake and

waves move in circle at a speed of 4 cm per

second, At the instant, when the radius of the

https://dl.doubtnut.com/l/_qjLATMQ8w6rh
https://dl.doubtnut.com/l/_FVsNCsezD6gR
https://dl.doubtnut.com/l/_eFbUD0NmAN0y


circular wave is 10 cm, how fast is the enclosed

area increasing?

Watch Video Solution

4. The length  of a rectangle is decreasing at

the rate of cm/minute and the width  is

increasing at the rate of  cm/ minute. When

 and , find the rates of

change of
(a) the perimeter and (b) the area of

the rectangle.

Watch Video Solution

x

3 y

2

x = 10cm y = 6cm

https://dl.doubtnut.com/l/_eFbUD0NmAN0y
https://dl.doubtnut.com/l/_cydZFvS47SG1


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 3 unit are produced,

where by marginal cost we mean the

instantaneous rate of change of total cost at

any level of output.

Watch Video Solution

C(x) = 0.005x3 − 0.02x2 + 30x + 5000

https://dl.doubtnut.com/l/_cydZFvS47SG1
https://dl.doubtnut.com/l/_2VViw2KKHp6H


6. The total revenue is Rupees received from

the sale of x units of a product is given by

. Find the marginal

revenue, when x = 5, where by marginal

revenue we mean the rate of change of total

revenue with respect to the number of items

sold at an instant.

Watch Video Solution

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

https://dl.doubtnut.com/l/_dwbs5FBaMbou


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

circle with respect to its radius r when r = 4

cm.

Watch Video Solution

8. 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.

Watch Video Solution

8cm3 /S

https://dl.doubtnut.com/l/_zJU5nl019oWM
https://dl.doubtnut.com/l/_3YD7ZJ2uOl02
https://dl.doubtnut.com/l/_tXyrxLzb3s7X


9. The radius of a circle is increasing uniformly

at the rate of / . Find the rate at which

the area of the circle is increasing when the

radius is .

Watch Video Solution

3cm s

10cm

10. An edge of a variable cube is increasing at

the rate of  cm / s. How fast is the volume of

the cube increasing whẹn the edge is  cm

long?

Watch Video Solution

3

10

https://dl.doubtnut.com/l/_tXyrxLzb3s7X
https://dl.doubtnut.com/l/_sMMiVmpb1Kk4


11. A stone is dropped into a quiet lake and

waves move in circles at the speed of  cm/s.

At the instant when the radius of the circular

wave is  cm, how fast is the enclosed area

increasing?

Watch Video Solution

5

8

12. The radius of a circle is increasing at the

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

https://dl.doubtnut.com/l/_sMMiVmpb1Kk4
https://dl.doubtnut.com/l/_yazUdEJHvOKe
https://dl.doubtnut.com/l/_MgriiTRKyztZ


its circumference?

Watch Video Solution

13. 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

https://dl.doubtnut.com/l/_MgriiTRKyztZ
https://dl.doubtnut.com/l/_NmYNUZEmIiJ8


14. 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

15. A balloon which always remains spherical

has a variable radius. Find the rate at which its

https://dl.doubtnut.com/l/_J0vT8nSEWdI4
https://dl.doubtnut.com/l/_1C2QCFAe7pDu


volume is increasing with the radius when the

latter is .

Watch Video Solution

10cm

16. 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/_1C2QCFAe7pDu
https://dl.doubtnut.com/l/_evQLvkAfzJb7


17. A particle moves along the curve

. Find the points on the curve at

which the  coordinate is changing 8 times as

fast as the x-coordinate.

Watch Video Solution

6y = x3 + 2

y

18. The radius of an air bubble is increasing at

the rate of  cm / s. At what rate is the

volume of the bubble increasing when the

radius is  cm ?

1

2

1

https://dl.doubtnut.com/l/_evQLvkAfzJb7
https://dl.doubtnut.com/l/_dMSSIh7ft3Ny
https://dl.doubtnut.com/l/_jlgfqcuCvYqX


Watch Video Solution

19. A balloon which always remains spherical

has a variable diameter . Find the

rate of change of its volume with respect to 

Watch Video Solution

(2x + 1)
3

2

x

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

  / s. The falling sand forms a cone on

the ground in such a way that the height of

12 cm3

https://dl.doubtnut.com/l/_jlgfqcuCvYqX
https://dl.doubtnut.com/l/_Va0TuOvzVvri
https://dl.doubtnut.com/l/_w1Yq9wK2V66i


the cone is always one-sixth of the radius of

the base. How fast if the height of the sand

cone increasing when the height is  cm ?'

Watch Video Solution

4

21. The total cost  in Rupees associated

with the production of  units of an item is

given by

Find the marginal cost when 17 units are

produced.

C(x)

x

C(x) = 0.007x3 − 0.003x2 + 15x + 4000

https://dl.doubtnut.com/l/_w1Yq9wK2V66i
https://dl.doubtnut.com/l/_ff22rMKlejph


Watch Video Solution

22. The total revenue is Rupees received from

the sale of x units of a product is given by

. Find the marginal

revenue when x = 7

Watch Video Solution

R(x) = 13x2 + 26x + 5

23. The rate of change of the area of a circle

with respect to its radius  at  is a)

 b)  c)  d)

r r = 6cm

10π 12π 8π 11π

https://dl.doubtnut.com/l/_ff22rMKlejph
https://dl.doubtnut.com/l/_hGQVDQ0rpyp6
https://dl.doubtnut.com/l/_ilq5ubYI8AHO


A. 10 pi'

B. 12 pi .'

C. 8 pi'

D. 11 pi'

Answer: B

Watch Video Solution

24. The total revenue in Rupees received from

the sale of x units of a product is given by

https://dl.doubtnut.com/l/_ilq5ubYI8AHO
https://dl.doubtnut.com/l/_9b9rhZn8nNt4


. The marginal

revenue, when  is a)116 b)96 c)90 d)126

A. 116

B. 96

C. 90

D. 126

Answer: D

Watch Video Solution

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

x = 15

https://dl.doubtnut.com/l/_9b9rhZn8nNt4


25. Show that the function given by

 is strictly increasing on 

Watch Video Solution

f(x) = 7x − 3 R

26. Show that the function F given by 

 

is strictly increasing

Watch Video Solution

f(x) = x3 − 3x2 + 4x, x ∈ R

https://dl.doubtnut.com/l/_eHMc42NKlbiq
https://dl.doubtnut.com/l/_nfQOUbeLy5sk


27. Prove that the function given by

 is

(a) Strictly decreasing in 


(b) Strictly increasing in  and


(c) neither increasing nor decreasing in

Watch Video Solution

f(x) = cos x

(0, π)

(π, 2π)

(0, 2π)

28. Find the intervals in which the function 

given by  is (a) strictly

f

f(x) = x2 − 4x + 6

https://dl.doubtnut.com/l/_6WJ0H5FfDv0u
https://dl.doubtnut.com/l/_lUkQ8gh7t7yF


increasing
(b) Strictly decreasing

Watch Video Solution

29. Find the intervals in which the function 

given by  is (a)

strictly increasing (b) strictly decreasing.

Watch Video Solution

f

f(x) = 4x3 − 6x2 − 72x + 30

30. Find the interval in which the function

 is strictlyf(x) = sin x + cos x, 0 ≤ x ≤ 2π

https://dl.doubtnut.com/l/_lUkQ8gh7t7yF
https://dl.doubtnut.com/l/_0BcQKctNyk1J
https://dl.doubtnut.com/l/_2E9yWl9mziTh


increasing or strictly decreasing.

Watch Video Solution

31. Show that the function given by

 is strictly increasing on R.

Watch Video Solution

f(x) = 3x + 17

32. Show that the function given by

 is strictly increasing on R.

Watch Video Solution

f(x) = e2x

https://dl.doubtnut.com/l/_2E9yWl9mziTh
https://dl.doubtnut.com/l/_N8Vk9DljJkFg
https://dl.doubtnut.com/l/_CgYVsMIkOQrY


33. Show that the function given by

 is

a) strictly increasing in 


b) Strictly decreasing in 


c) Neither increasing nor decreasing in .

Watch Video Solution

f(x) = sin x

(0, )
π

2

( , π)
π

2

(0, π)

34. Find the intervals in which the function 

given  is 


f

f(x) = 2x2 − 3x

https://dl.doubtnut.com/l/_CgYVsMIkOQrY
https://dl.doubtnut.com/l/_zmuepFOZqYG4
https://dl.doubtnut.com/l/_z2UBfc9uEwea


Strictly Increasing.

Watch Video Solution

35. Find the intervals in which the function 

given by  is 


Strictly Increasing.

Watch Video Solution

f

f(x) = 2x3 − 3x2 − 36x + 7

36. Show that y = log(1+x)-(2x)/(2+x) ,x>-1` is an

increasing function of x throughout its

https://dl.doubtnut.com/l/_z2UBfc9uEwea
https://dl.doubtnut.com/l/_PFKMhrDJ4mR1
https://dl.doubtnut.com/l/_mJMFPNW7ij4e


domain.

Watch Video Solution

37. Find the value of x for which

 is an increasing function.

Watch Video Solution

y = [x(x − 2)]2

38. Prove that  is an

increasing function of  in .

Watch Video Solution

y = − θ
4 sin θ

(2 + cos θ)

θ [0, ]
π

2

https://dl.doubtnut.com/l/_mJMFPNW7ij4e
https://dl.doubtnut.com/l/_kswzLBO3R4Q5
https://dl.doubtnut.com/l/_9Xw85gDFaaMz


39. Prove that the logarithmic function is

strictly increasing on 

Watch Video Solution

(0, ∞)

40. Prove that the function  given by

 is neither strictly

increasing nor strictly decreasing on 

Watch Video Solution

f

f(x) = x2 − x + 1

( − 1, 1)

https://dl.doubtnut.com/l/_9Xw85gDFaaMz
https://dl.doubtnut.com/l/_qDaNfD8bWoFh
https://dl.doubtnut.com/l/_qOUv5MtcJeOM
https://dl.doubtnut.com/l/_m5gpBrOYc0X8


41. Which of the following functions are

strictly decreasing on '(0, pi/2) ?'

A. cos x'

B. cos 2 x'

C. cos 3 x'

D. tan x'

Answer: B

View Text Solution

https://dl.doubtnut.com/l/_m5gpBrOYc0X8
https://dl.doubtnut.com/l/_hb0Byq0iS8Cj


42. On which of the following intervals is the

function f given by 

strictly decreasing ?

A. (0,1)'.

B. (pi/2, pi)'

C. (0, pi/2)'

D. None of these

Answer: D

Watch Video Solution

f(x) = x100 + sin x − 1

https://dl.doubtnut.com/l/_hb0Byq0iS8Cj
https://dl.doubtnut.com/l/_apVceCv2Mr1M


43. Find the least value of  such that the

function  given by  is

strictly increasing on 

Watch Video Solution

a

f f(x) = x2 + ax + 1

(1, 2)

44. Let  be any interval disjoint from 

Prove that the function  given by

 is strictly increasing on  .

Watch Video Solution

I ( − 1, 1)

f

f(x) = x + ( )
1

x
I

https://dl.doubtnut.com/l/_apVceCv2Mr1M
https://dl.doubtnut.com/l/_OEa3vY7pQXo4
https://dl.doubtnut.com/l/_0xsPlmS37TTq


45. Prove that the function  is

strictly increasing in  and strictly

decreasing in 

Watch Video Solution

f(x) = log sin x

(0, )
π

2

( , π)
π

2

46. Prove that the function  given by

 is strictly decreasing on 

 and strictly increasing on 

Watch Video Solution

f

f(x) = log cos x

(0, )
π

2
( , π)

π

2

https://dl.doubtnut.com/l/_0xsPlmS37TTq
https://dl.doubtnut.com/l/_R9wh5LvkHtxM


47. Prove that the function given by

 in increasing in

R.

Watch Video Solution

f(x) = x3 − 3x2 + 3x − 100

48. The interval in which  is

increasing is a) (0,2) b) (-2,0) c) ,(2,oo)(-oo,oo)`

A. (-oo, oo)'

B. (-2,0)'

y = x2e − x

https://dl.doubtnut.com/l/_eSbbr6qmdqt7
https://dl.doubtnut.com/l/_R9fPUB8UtRWP


C. (2, oo)'

D. (0,2)'

Answer: D

Watch Video Solution

49. Find the slope of the tangent to the curve

'y=x^3-x' at 'x=2'.

Watch Video Solution

https://dl.doubtnut.com/l/_R9fPUB8UtRWP
https://dl.doubtnut.com/l/_yxmsWyjexpfL


50. Find the point at which the tangent to the

curve  has its slope 

Watch Video Solution

y = √4x − 3 − 1
2

3

51. Find the equation of all lines having slope 2

and being tangent to the curve

Watch Video Solution

y + = 0
2

x − 3

https://dl.doubtnut.com/l/_dK7wIMFyxD7e
https://dl.doubtnut.com/l/_aKiYvNJtuE7G


52. Find points on the curve  at

which the tangents are parallel 

to x-axis

Watch Video Solution

+ = 1
x2

4

y2

25

53. Find the equation of the tangent to the

curve  at the point where

it cuts the
  -axis.

Watch Video Solution

y =
x − 7

(x − 2)(x − 3)

x

https://dl.doubtnut.com/l/_9qNDbgWCgwUS
https://dl.doubtnut.com/l/_7GNKeCptpEuH
https://dl.doubtnut.com/l/_S99rOQ9NNgNB


54. Find the equation of the tangent to the

curve  at (1,1).

Watch Video Solution

x + y = 2
2
3

2
3

55. Find the equation of tangent to the curve

given by  


at a point where .

Watch Video Solution

x = a sin3 t, y = b cos3 t

t =
π

2

https://dl.doubtnut.com/l/_S99rOQ9NNgNB
https://dl.doubtnut.com/l/_yZXQUoLAk128


56. Find the slope of the tangent to the curve

Watch Video Solution

y = 3x4 − 4x  at x = 4

57. Find the slope of the tangent to the curve.

 


at 

Watch Video Solution

y = , x ≠ 2
x − 1

x − 2

x = 10

https://dl.doubtnut.com/l/_EJxcrcxJcGVU
https://dl.doubtnut.com/l/_M4xqV04yjAac


58. Find the slope of the tangent to curve

 at the point 


whose x-coordinate is 2.

Watch Video Solution

y = x3 − x + 1

59. Find the slope of the tangent to the curve

 at the point 


whose x-coordinate is 3.

Watch Video Solution

y = x3 − 3x + 2

https://dl.doubtnut.com/l/_6vu03eMaca37
https://dl.doubtnut.com/l/_Xql9SFpnzhcV
https://dl.doubtnut.com/l/_HmlgNYGHaYo1


60. Find the slope of the normal to the curve

Watch Video Solution

x = a cos3 θ, y = a sin3 θ  at θ =
π

4

61. Find the slope of the normal to the curve

 at 

Watch Video Solution

x = 1 − a sin θ, y = b cos2 θ θ =
π

2

https://dl.doubtnut.com/l/_HmlgNYGHaYo1
https://dl.doubtnut.com/l/_VHb7Jwi4NULi


62. Find points at which the tangent to the

curve  


is parallel to the x-axis.

Watch Video Solution

y = x3 − 3x2 − 9x + 7

63. 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

https://dl.doubtnut.com/l/_T5DRdBrV6rVb
https://dl.doubtnut.com/l/_3qvE1hjG9YeY
https://dl.doubtnut.com/l/_curtazMW6fGN


64. Find the point on the curve

 at which the tangent is 

Watch Video Solution

y = x3 − 11x + 5

y = x − 11

65. Find the equation of all lines having slope

 that are tangent to the curve 

Watch Video Solution

−1

y = , x ≠ 1
1

x − 1

https://dl.doubtnut.com/l/_curtazMW6fGN
https://dl.doubtnut.com/l/_3Nds0S5j8q4i
https://dl.doubtnut.com/l/_3t4AbhB8dBGj


66. Find the equation of all lines having slope

2 which are tangents to the curve

.

Watch Video Solution

y = , x ≠ 3
1

x − 3

67. Find the equation of all lines having slope

zero which are tangent to the curve

Watch Video Solution

y =
1

x2 − 2x + 3

https://dl.doubtnut.com/l/_3t4AbhB8dBGj
https://dl.doubtnut.com/l/_pM6Wa2gkNieI


68. Find the points on the curve

 at which tangents are 


parallel to x-axis

Watch Video Solution

+ = 1
x2

9

y2

16

69. Find the equation of the tangent line to

the curve  which is


a) parallel to the line 


b) perpendicular to the line 

Watch Video Solution

y = x2 − 2x + 7

2x − y + 9 = 0

5y − 15x = 13

https://dl.doubtnut.com/l/_vvNxeQoKJWtP
https://dl.doubtnut.com/l/_GTIwBpIJgYIy


70. Show that the tangents to the curve

 at the points 


where x = 2 and  are parallel.

Watch Video Solution

y = 7x3 + 11

x = − 2

71. Find the points on the curve  at

which the slope of the tangent is equal to the

y co-ordinate of the point.

Watch Video Solution

y = x3

https://dl.doubtnut.com/l/_GTIwBpIJgYIy
https://dl.doubtnut.com/l/_4Fzw9WNEwddg
https://dl.doubtnut.com/l/_kkEQEN13epPm


72. For the curve , find all the

points at which the tangent passes through

the origin.

Watch Video Solution

y = 4x3 − 2x5

73. Find the points on the curve 

 at which the tangent

are parallel to x-axis.

Watch Video Solution

x2 + y2 − 2x − 3 = 0

https://dl.doubtnut.com/l/_PatAWX7CNAS9
https://dl.doubtnut.com/l/_DuDSlZDA8fsF
https://dl.doubtnut.com/l/_jx8ey9Hi6L6L


74. Find the equation of the normal at the

point  for the curve .

Watch Video Solution

(am2, am3) ay2 = x3

75. Find the equation, of the normal to the

curve  


which are parallel to the line 

Watch Video Solution

y = x3 + 2x + 6

x + 14y + 4 = 0

https://dl.doubtnut.com/l/_jx8ey9Hi6L6L
https://dl.doubtnut.com/l/_vt167z7AJvMR


76. Find the equations of the tangent and

normal to the parabola  at the point 

Watch Video Solution

y2 = 4ax

(at2, 2at)

77. Prove that the curve  and 

cut at right angles, if .

Watch Video Solution

x = y2 xy = k

8k2 = 1

https://dl.doubtnut.com/l/_qP9888fOMdIJ
https://dl.doubtnut.com/l/_WiFDB5qQ7Ek6


78. Find the equations of the tangent and

normal to the hyperbola  at

the point 

Watch Video Solution

' − = 1
x2

a2

y2

b2

(x0, y0)

79. 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/_UWtZswkYnTwV
https://dl.doubtnut.com/l/_2xCuUFXFQt6N
https://dl.doubtnut.com/l/_xc968KkVjAlC


80. The slope of the normal to the curve

 at  is a)3 b)  c)  d)

A. 3

B. '1/3'

C. -3'

D. -1/3'

Answer: D

Watch Video Solution

y = 2x2 + 3 sin x x = 0
1

3
−3

−
1

3

https://dl.doubtnut.com/l/_xc968KkVjAlC


81. The line  is a tangent to the

curve  at the point a)  b)  c)

 d) 

A. (1,2)'

B. (2,1)'

C. (1,-2)'

D. '(-1,2)'

Answer: A

Watch Video Solution

y = x + 1

y2 = 4x (1, 2) (2, 1)

(1, − 2) ( − 1, 2)

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


82. Use differentiation to approximate .

Watch Video Solution

√36.6

83. Use differential to approximate 

Watch Video Solution

25
1
3

84. Find the approximate value of 

where .

Watch Video Solution

f(3.02)

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

https://dl.doubtnut.com/l/_KXYG0G2M9E5J
https://dl.doubtnut.com/l/_4R3DnvTV3QwU
https://dl.doubtnut.com/l/_cFJe3zIZUQ5F


85. Find the approximate change in the

volume  of a cube of side  meters caused

by increasing the side by 

Watch Video Solution

V x

2 %

86. If the radius of a sphere is measured as 

cm with an error of  cm,then find the

approximate error in calculating its volume.

Watch Video Solution

9

0.03

https://dl.doubtnut.com/l/_cFJe3zIZUQ5F
https://dl.doubtnut.com/l/_KJbs6bgus9La
https://dl.doubtnut.com/l/_51snsI7xwkSa


87. Find the approximate value of ,

where 

Watch Video Solution

f(2.01)

f(x) = 4x2 + 5x + 2

88. Find the approximate value of 

where .

Watch Video Solution

f(5.001)

f(x) = x3 − 7x2 + 15

https://dl.doubtnut.com/l/_51snsI7xwkSa
https://dl.doubtnut.com/l/_a1ZOoEyP42R0
https://dl.doubtnut.com/l/_psFrpK1UYqrg


89. 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

90. 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/_tJToVuxZhqQe
https://dl.doubtnut.com/l/_0X3I6dK9hdqa
https://dl.doubtnut.com/l/_VTVqJVtD9m10


91. 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

92. If the radius of a sphere is measured as 

with an error of , then find the

approximate error in calculating its surface

area.

Watch Video Solution

9m

0.03m

https://dl.doubtnut.com/l/_VTVqJVtD9m10
https://dl.doubtnut.com/l/_lLJThNEwQFAw


93. Find the approximate value of 

where .

A. 47.66

B. 57.66

C. 67.66

D. 77.66

Answer: D

Watch Video Solution

f(3.02)

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

https://dl.doubtnut.com/l/_JuJIrNQujQAV
https://dl.doubtnut.com/l/_upOW1kFs4BE8


94. Find the approximate change in volume of

a cube of side x meters caused by an increase

in the side by 3%.

A. 0.06 x^3 m^3'

B. 0.6 x^3 m^3'

C. 0.09 x^3 m^3'

D. 0.9 x^3 m^3'

Answer: C

Watch Video Solution

https://dl.doubtnut.com/l/_upOW1kFs4BE8
https://dl.doubtnut.com/l/_UE27Kb1D1C8P


95. Find all points of local maxima and local

minima of the function  given by

Watch Video Solution

f

f(x) = x3 − 3x + 3

96. Find all the point of local maxima and local

minima of the function  given by

Watch Video Solution

f

f(x) = 2x3 − 6x2 + 6x + 5

https://dl.doubtnut.com/l/_UE27Kb1D1C8P
https://dl.doubtnut.com/l/_SBvbj3wiUDKF
https://dl.doubtnut.com/l/_3dnLlov2QrLs


97. Find local minimum value of the function 

given by 

Watch Video Solution

f

f(x) = 3 + |x|, x ∈ R

98. Find local maximum and local minimum

value of the function  given, by

Watch Video Solution

f

f(x) = 3x4 + 4x3 − 12x2 + 12

https://dl.doubtnut.com/l/_3dnLlov2QrLs
https://dl.doubtnut.com/l/_XX1xokn6pIfa


99. Find all the point of local maxima and local

minima of the function  given by

Watch Video Solution

f

f(x) = 2x3 − 6x2 + 6x + 5

100. Find two positive numbers whose sum is

15 and the sum of whose squares is minimum.

Watch Video Solution

https://dl.doubtnut.com/l/_x6tqkgSr5YL6
https://dl.doubtnut.com/l/_ts4i9x5MuzbR


101. If length of three sides of a trapezium

other than base are equal to 10cm. Then find

the area of the trapezium when it is maximum.

Watch Video Solution

102. Prove that the radius of the right circular

cylinder of greatest curved surface area which

can be inscribed in a given cone is half of that

of the cone.

Watch Video Solution

https://dl.doubtnut.com/l/_M1w8EPRtpDIJ
https://dl.doubtnut.com/l/_PltQDvH4GCSC


103. Find the absolute maximum value and

minimum value of the function. 

Watch Video Solution

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

104. 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

https://dl.doubtnut.com/l/_PltQDvH4GCSC
https://dl.doubtnut.com/l/_XkHauAgXjCzT
https://dl.doubtnut.com/l/_HVEPWNizZaW3


105. Find the maximum profit that a company

can make, if the profit function is given by

Watch Video Solution

p(x) = 41 − 24x − 18x2

106. Find both the maximum value and the

minimum value of

 on the interval 

Watch Video Solution

3x4 − 8x3 + 12x2 − 48x + 25

[0, 3]

https://dl.doubtnut.com/l/_KM2ebywGuLWl
https://dl.doubtnut.com/l/_0kND8x3kDFxP


107. At what points in the interval , does

the function  attain its maximum value?

Watch Video Solution

[0, 2π]

sin 2x

108. What is the maximum value of the

function 

Watch Video Solution

sin x + cos x ?

https://dl.doubtnut.com/l/_0kND8x3kDFxP
https://dl.doubtnut.com/l/_w0t6jnN5MKyZ
https://dl.doubtnut.com/l/_7h7vmDn4sUhE


109. Find the maximum value of

 in the interval . Find the

maximum value of the same function in

Watch Video Solution

2x3 − 24x + 107 [1, 3]

[ − 3, − 1]

110. It is given that at x = 1, the function

 attains its maximum

value, on the interval [0,2]. Find the value of a

?

x4 − 62x2 + ax + 9

https://dl.doubtnut.com/l/_huuFbDwXhGps
https://dl.doubtnut.com/l/_UEZXuFwzyTNK


Watch Video Solution

111. Find the maximum and minimum values of

 on 

Watch Video Solution

x + sin 2x [0, 2π]

112. Find two numbers whose sum is 24 and

whose product as large as possible.

Watch Video Solution

https://dl.doubtnut.com/l/_UEZXuFwzyTNK
https://dl.doubtnut.com/l/_Q0HIs59dcMWY
https://dl.doubtnut.com/l/_tXj1sbFVmrbd
https://dl.doubtnut.com/l/_Q66YI9Az8PKV


113. Find two positive numbers  and  such

that  and  is maximum.

Watch Video Solution

x y

x + y = 60 xy3

114. Find two numbers x and y such that their

sum is 35 and the product  is a maximum.

Watch Video Solution

x2y5

115. Find two positive numbers whose sum is

16 and the sum of whose Cubes is minimum.

https://dl.doubtnut.com/l/_Q66YI9Az8PKV
https://dl.doubtnut.com/l/_IPicWEUGziWj
https://dl.doubtnut.com/l/_lW5mTSKYPDu0


Watch Video Solution

116. 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/_lW5mTSKYPDu0
https://dl.doubtnut.com/l/_bZOQVNgIfbR1
https://dl.doubtnut.com/l/_zy3yw5fZkMxa


117. Show that all rectangles with a given

perimeter, the square has the maximum area.

Watch Video Solution

118. 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

https://dl.doubtnut.com/l/_zy3yw5fZkMxa
https://dl.doubtnut.com/l/_VHBqaZyQB2ND


119. Of all the closed cylindrical cans (right

circular) of a given volume of 100 cubic. cm.

find the dimensions of the can which has the

minimum surface area.

Watch Video Solution

120. 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

https://dl.doubtnut.com/l/_Nb9esuWjCja3
https://dl.doubtnut.com/l/_eMHM6GYQuZT5


combined area of the square and the circle is

minimum using differentiation?

Watch Video Solution

121. 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

https://dl.doubtnut.com/l/_eMHM6GYQuZT5
https://dl.doubtnut.com/l/_VRZP4Aod1yy1


122. The point on the curve  which is

nearest to the point (0,5) is --

A. '(2 sqrt2, 4)'

B. (2 sqrt2, 0)'

C. (0,0)'

D. (2,2)'

Answer: A

Watch Video Solution

x2 = 2y

https://dl.doubtnut.com/l/_aCKAAYJVfNI5
https://dl.doubtnut.com/l/_lek9DS9KlqLz


123. Choose the correct answer. For all real

values of x , the minimum value of

 is a)0 b)1 c)3 d)1/3

A. 0

B. 1

C. 3

D. 1/3)

Answer: D

Watch Video Solution

1 − x + x2

1 + x + x2

https://dl.doubtnut.com/l/_lek9DS9KlqLz
https://dl.doubtnut.com/l/_VhNUfXE1oNJ9


124. The maximum value of

is
a)  b)1/2

c) 1 d)0

A. (-13)^13'

B. (1/3)

C. 1

D. 0

Answer: C

Watch Video Solution

[x(x − 1) + 1]1 / 30 ≤ x ≤ 1 ( )
1

2

1
3

https://dl.doubtnut.com/l/_VhNUfXE1oNJ9


125. A man of 2 m height walks at a uniform

speed of 6km/h away from a 

lamp post of 6m height. The rate at which the

length of his shadow

increases is

Watch Video Solution

126. Find intervals in which the function given

by 

https://dl.doubtnut.com/l/_a14xfOR72xSm
https://dl.doubtnut.com/l/_TYPxBjtdxvhC


is ( a) strictly increasing (b) strictly decreasing

Watch Video Solution

f(x) = x4 − ( )x3 − 3x2 + x + 11
3

10
4
5

36

5

127. The functions f(x)

 is always an

increasing functions on the interval :

Watch Video Solution

= tan− 1(sin x + cos x), x > 0

https://dl.doubtnut.com/l/_TYPxBjtdxvhC
https://dl.doubtnut.com/l/_ULUfVWGZkbrE


128. A circular disc of radius  cm is being

heated. Due to expansion, its radius increases

at the rate of  cm / s. Find the rate at

which its area is increasing when radius is 

cm.

Watch Video Solution

3

0.05

3.2

129. An open topped box is to be constructed

by removing equal squares from each corner

of a  metre by  metre rectangular sheet of3 8

https://dl.doubtnut.com/l/_Lzjoiu4LKWtP
https://dl.doubtnut.com/l/_yFecwL8grvGz


aluminium and folding up the sides. Find the

volume of the largest such box.

Watch Video Solution

130. Manufacturer can sell,  items at a price

of rupees  each. The cost price

of  items is Rs. . Find the number

of items he should sell to earn maximum

profit:

Watch Video Solution

x

(5 − ( ))
x

100

x ( + 500)
x

5

https://dl.doubtnut.com/l/_yFecwL8grvGz
https://dl.doubtnut.com/l/_AgHy3FIzEfgH
https://dl.doubtnut.com/l/_bUnchjR7bk6s


131. Show that the function given by

 has maximum at .

Watch Video Solution

f(x) =
log x

x
x = e

132. Find the equation of the tangent and

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

.

Watch Video Solution

y2 = 4x

https://dl.doubtnut.com/l/_bUnchjR7bk6s
https://dl.doubtnut.com/l/_y4MJ7OhSq7jF


133. Find the intervals in which the function 

given by  is


(i) increasing

(ii) decreasing

Watch Video Solution

f

f(x) = x3 + , x ≠ 0
1

x3

134. Find the points at which the function 

given by

 has


i) local maxima

f

f(x) = (x − 2)4(x + 1)3

https://dl.doubtnut.com/l/_MvzMitLaHJp5
https://dl.doubtnut.com/l/_C8vJ9p0NZcyW


ii) local minimà

iii) point of inflexion

Watch Video Solution

135. Find the absolute maximum and minimum

values of the function  given by

, 

Watch Video Solution

f

f(x) = cos2 x + sin x x ∈ [0, π]

https://dl.doubtnut.com/l/_C8vJ9p0NZcyW
https://dl.doubtnut.com/l/_zLXakaHSL6eS


136. A cylindrical tank of radius '10 m' is being

filled. with wheat at the rate of 314 .cubic

inetre per hour. Then the depth of the wheat

is increăsing at the rate of

A. 1mh

B. 0.1mh

C. 1.1mh

D. 0.5mh

Answer: A

View Text Solution

https://dl.doubtnut.com/l/_fZPdTOs0e3G8


View Text Solution

137. The slope of the normal to the curve

 at the

point  is a)  b)  c)  d)

A. (22)/7

B. 6/7

C. 7/6

D. 

Answer: B

x = t2 + 3t − 8 and y = 2t2 − 2t − 5

(2, − 1)
6

7
−

6

7

7
6

−
7
6

−6

7

https://dl.doubtnut.com/l/_fZPdTOs0e3G8
https://dl.doubtnut.com/l/_Vq3zYZYAixOk


Watch Video Solution

138. The line  is a tangent to the

curve  Find the value of .

A. 1

B. 2

C. 3

D. 1/2

Answer: A

Watch Video Solution

y = mx + 1

y2 = 4x m

https://dl.doubtnut.com/l/_Vq3zYZYAixOk
https://dl.doubtnut.com/l/_LLBoiH2qpfFi


139. The normal at the point  on the

curve  is a)  b)

 c)  d)

A. x+y=0'

B. x-y=0'

C. x+y+1=0'

D. x-y=1'

Answer: B

Watch Video Solution

(1, 1)

2y + x2 = 3 x + y = 0

x − y = 0 x + y + 1 = 0 x − y = 1

https://dl.doubtnut.com/l/_LLBoiH2qpfFi
https://dl.doubtnut.com/l/_kaGXISSezNZ6


140. The normal to the curve  passing 

 is

A. x+y=3'

B. x-y=3'

C. x+y=1'

D. x-y=1'

Answer: A

View Text Solution

x2 = 4y

(1, 2)

https://dl.doubtnut.com/l/_kaGXISSezNZ6
https://dl.doubtnut.com/l/_syM59efGAYg3


141. The points on the curve , where

the normal to the curve makes equal intercept.

with :
the axes are

A. (4, +- 8/3)'

B. (4,-8/3)'

C. (4, 3/8)'

D. (+- 4, 3/8)'

Answer: A

View Text Solution

9y2 = x3

https://dl.doubtnut.com/l/_syM59efGAYg3
https://dl.doubtnut.com/l/_ZjlJ3Xt4KHaR


142. Find the equation to the tangent and

normal at  to the curve 

Watch Video Solution

(2, − 2) y2 =
x3

4 − x

143. Find the equations of the tangent and

normal to the parabola  at the point 

Watch Video Solution

y2 = 4ax

(at2, 2at)

https://dl.doubtnut.com/l/_ZjlJ3Xt4KHaR
https://dl.doubtnut.com/l/_hWcxv5KFvygR
https://dl.doubtnut.com/l/_GloZXd7rLbE5
https://dl.doubtnut.com/l/_BA5gpSojfhPE


144. Find both maximum and minimum value

of  on the

interval 

Watch Video Solution

3x4 − 8x3 + 12x2 − 48x + 1

[1, 4]

https://dl.doubtnut.com/l/_BA5gpSojfhPE

