
MATHS

BOOKS - PSEB

APPLICATION OF DERIVATIVES

Example

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

per second with respect to its radius r when r = 5

cm.

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


Watch Video Solution

2. 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 10 centimetres ?

Watch Video Solution

9
(cm)3

s

3. 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

https://dl.doubtnut.com/l/_ypspbxTqRrds
https://dl.doubtnut.com/l/_SSZhNFWoKoeQ
https://dl.doubtnut.com/l/_JOYxTZ9BsiWo


is 10 cm, how fast is the enclosed area

increasing?

Watch Video Solution

4. The length 'x' of a rectangle is decreasing at

the rate of 5 cm per minute and the width 'y' is

increasing at the rate of 4 cm per minute, when x

= 8 cm and y = 6 cm, �nd the rate of change of the

perimeter of the rectangle.

Watch Video Solution

https://dl.doubtnut.com/l/_JOYxTZ9BsiWo
https://dl.doubtnut.com/l/_PlbjUAjcOaZL


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 units 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

6. The total revenue in Rupees received from the

sale of x units of a product is given by

https://dl.doubtnut.com/l/_4RWXgrgCzFbQ
https://dl.doubtnut.com/l/_TAvq2vyUMReZ


 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

7. Show that the function given by

, is increasing on R.

Watch Video Solution

f(x) = 7x − 3

https://dl.doubtnut.com/l/_TAvq2vyUMReZ
https://dl.doubtnut.com/l/_4BmwbZ6RzZnu


8. Show that the function f given by,

 is increasing on

R.

Watch Video Solution

f(x) = x3 − 3x2 + 4x, x ∈ R

9. f(x) = cos x is strictly decreasing in 

Watch Video Solution

(0, π)

10. f(x) = cos x is strictly increasing in 

Watch Video Solution

(π, 2π)

https://dl.doubtnut.com/l/_rVnXTcIvctzl
https://dl.doubtnut.com/l/_ipeNqkbdciZY
https://dl.doubtnut.com/l/_NjKDWtLIpOWb


Watch Video Solution

11. f(x) = cos x is neither increasing nor decreasing

in 

Watch Video Solution

(0, 2π)

12. Find the intervals in which the function f given

by , is increasing.

Watch Video Solution

f(x) = x2 − 4x + 6

https://dl.doubtnut.com/l/_NjKDWtLIpOWb
https://dl.doubtnut.com/l/_bIM7660ETyWM
https://dl.doubtnut.com/l/_lNPJsliw3hj2


13. Find the intervals in which the function f given

by , is strictly decreasing.

Watch Video Solution

f(x) = x2 − 4x + 6

14. Find the intervals in which the function f

given by  is

increasing.

Watch Video Solution

f(x) = 4x3 − 6x2 − 72x + 30

https://dl.doubtnut.com/l/_ndQkPJw0bVru
https://dl.doubtnut.com/l/_v4Q3MWfWD7Lx


15. Find the intervals in which the function f given

by  is decreasing.

Watch Video Solution

f(x) = 4x3 − 6x2 − 72x + 30

16. Find the intervals in which the function given

by , x in [ ] is increasing.

Watch Video Solution

f(x) = sin 3x 0,
π

2

17. Find the intervals in which the function given

by , x in [ ] is decreasing.f(x) = sin 3x 0,
π

2

https://dl.doubtnut.com/l/_FZCQdEctiV9Z
https://dl.doubtnut.com/l/_4Zt36wbGewAT
https://dl.doubtnut.com/l/_adFkWCiqy7NU


Watch Video Solution

18. Find the intervals in which the function f given

by  is

increasing

Watch Video Solution

f(x) = sinx + cos x, 0 ≤ x ≤ 2π

19. Find the intervals in which the function given

by : , . is strictly

increasing and strictly decreasing.

Watch Video Solution

f(x) = sinx + cos x 0 ≤ x ≤ 2π

https://dl.doubtnut.com/l/_adFkWCiqy7NU
https://dl.doubtnut.com/l/_fHCG5T0dbMFG
https://dl.doubtnut.com/l/_aHHn4dWCdJ0o


20. Find the slope of the tangent to the curve

 at 

Watch Video Solution

y = x3 − x x = 2

21. Find the point at which the tangent to the

curve  has its slope .

Watch Video Solution

y = √4x − 3 − 1
2

3

https://dl.doubtnut.com/l/_aHHn4dWCdJ0o
https://dl.doubtnut.com/l/_J3eLJaBpKMh9
https://dl.doubtnut.com/l/_6vhclpsw5Dyc


22. Find the equation of all lines having slope 2

and being tangent to the curve 

Watch Video Solution

y + = 0
2

x − 3

23. Find points on the curve at

which the tangents are parallel to x-axis.

Watch Video Solution

+ = 1
x2

4

y2

25

24. Find points on the curve  at

which the tangents are parallel to y-axis.

+ = 1
x2

4

y2

25

https://dl.doubtnut.com/l/_pZZbdAscGFVm
https://dl.doubtnut.com/l/_xCScKkp0AlAD
https://dl.doubtnut.com/l/_Hvc65HHdn35m


Watch Video Solution

25. Find the equation of the tangent to the curve

 at the point where it cuts

the x-axis.

Watch Video Solution

y =
x − 7

(x − 2)(x − 3)

26. Find the equations of the tangent and normal

to the curve  at (1, 1).

Watch Video Solution

x + y = 2
2
3

2
3

https://dl.doubtnut.com/l/_Hvc65HHdn35m
https://dl.doubtnut.com/l/_9tqiUlEBwCVb
https://dl.doubtnut.com/l/_qK5gfHsaJ7n0


27. 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

28. Use di�erential to approximate 

Watch Video Solution

√36.6

29. Use di�erential to approximate 

Watch Video Solution

(25)
1
3

https://dl.doubtnut.com/l/_f5LXp6BHdVRx
https://dl.doubtnut.com/l/_LpQM4jeTCyxO
https://dl.doubtnut.com/l/_uruVJVFIiZXo


Watch Video Solution

30. Find the approximate value of , where

Watch Video Solution

f(3.02)

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

31. Find the approximate change in the volume V

of a cube of side x meters caused by increasing

the side by 2%

Watch Video Solution

https://dl.doubtnut.com/l/_uruVJVFIiZXo
https://dl.doubtnut.com/l/_WYtbpAcFN6Vw
https://dl.doubtnut.com/l/_TkIAu3hfcGBI
https://dl.doubtnut.com/l/_gwnOLAKne7qW


32. If the radius of a sphere is measured as 9 cm

with an error of 0.03 cm, then �nd the

approximate error in calculating its volume.

Watch Video Solution

33. Find the maximum and the minimum values, if

any, of the function f given by 

Watch Video Solution

f(x) = x2, x ∈ R

https://dl.doubtnut.com/l/_gwnOLAKne7qW
https://dl.doubtnut.com/l/_sGou62CAmnGi


34. Find the maximum and minimum values of f ,

if any, of the function given by

Watch Video Solution

f(x) = |x|, x ∈ R

35. Find the maximum and the minimum values, if

any, of the function given by

Watch Video Solution

f(x) = x, x ∈ (0, 1).

https://dl.doubtnut.com/l/_GmY5glT26dsW
https://dl.doubtnut.com/l/_cCcyrRLjBjRG


36. Find all points of local maxima and local

minima of the function f given by

Watch Video Solution

f(x) = x3 − 3x + 3

37. Find all the points of local maxima and local

minima of the function f given by

Watch Video Solution

f(x) = 2x3 − 6x2 + 6x + 5

https://dl.doubtnut.com/l/_7fUw7jjvqxcp
https://dl.doubtnut.com/l/_hf5MhdOzAVsn


38. Find local minimum value of the function f

given by 

Watch Video Solution

f(x) = 3 + |x|, x ∈ R

39. Find local maximum and local minimum

values of the function f given by

Watch Video Solution

f(x) = 3x4 + 4x3 − 12x2 + 12

https://dl.doubtnut.com/l/_E4yjpHKOogf4
https://dl.doubtnut.com/l/_I9vnCfbQpgVh


40. Find all the points of local maxima and local

minima of the function f given by

Watch Video Solution

f(x) = 2x3 − 6x2 + 6x + 5

41. Find two positive numbers whose sum is 16

and whose sum of cubes is minimum.

Watch Video Solution

https://dl.doubtnut.com/l/_2ZzaxZsyvlEK
https://dl.doubtnut.com/l/_v9LSmoF6Ep3R


42. Find the shortest distance of the point 

from the parabola  where 

Watch Video Solution

(0, c)

y = x2 0 ≤ c ≤ 5

43. In a triangle, P, Q and R are mid-points of

sides BC, CA and AB respectively. If AC = 21 cm, BC

= 29 cm and AB = 30 cm, �nd the perimeter of the

quadrilateral ARPQ.

Watch Video Solution

https://dl.doubtnut.com/l/_thTkhhIThruu
https://dl.doubtnut.com/l/_1GhgtHHcz9Jg


44. Find absolute maximum and minimum values

of a function f given by

.

Watch Video Solution

f(x) = 12x − 6x , x ∈ [ − 1, 1]
4
3

1
3

45. An Apache helicopter of enemy is �ying along

the curve given by . A soldier, placed

at (3, 7), wants to shoot down the helicopter

when it is nearest to him. Find the nearest

distance.

Watch Video Solution

y = x2 + 7

https://dl.doubtnut.com/l/_wRp75xR3kEDk
https://dl.doubtnut.com/l/_Dv1EqgF2Akph


46. A car starts from a point P at time 

seconds and stops at point Q. The distance x, in

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

 Find the time taken by it to

reach Q and also �nd distance between P and Q.

Watch Video Solution

t = 0

x = t2(2 − ( ))
t

3

47. A water tank has the shape of an inverted

right circular cone with its axis vertical and vertex

lowermost. Its semi-vertical angle is .tan− 1(0.5)

https://dl.doubtnut.com/l/_Dv1EqgF2Akph
https://dl.doubtnut.com/l/_O2RkcWRkXKVt
https://dl.doubtnut.com/l/_4LhCmyv4h3qT


Water is poured into it at a constant rate of

. Find the rate at which the level of the

water is rising at the instant when the depth of

water in the tank is .

Watch Video Solution

5
m3

h

4m

48. A man of height  walks at a uniform speed

of  away from a lamp post which is 

high. Find the rate at which the length of his

shadow increases.

Watch Video Solution

2m

5k
m

h
6m

https://dl.doubtnut.com/l/_4LhCmyv4h3qT
https://dl.doubtnut.com/l/_TVRVr5L9C4Es


49. Find the equation of the normal to curve

 which passes through the point (1, 2).

Watch Video Solution

x2 = 4y

50. Find the equation of tangents to the curve

 that are

parallel to the line .

Watch Video Solution

y = cos(x + y), − 2π ≤ x ≤ 2π

x + 2y = 0

https://dl.doubtnut.com/l/_8nPCXZQwiGrN
https://dl.doubtnut.com/l/_VPjPkZ3Vh9Gl


51. Find intervals in which the function given by

is increasing.

Watch Video Solution

f(x) = ( )x4 − ( )x3 − 3x2 + ( )x + 11
3

10
4
5

36

5

52. Find intervals in which the function given by

is decreasing.

Watch Video Solution

f(x) = ( )x4 − ( )x3 − 3x2 + ( )x + 11
3

10
4
5

36

5

https://dl.doubtnut.com/l/_FC1So6Lp7oJL
https://dl.doubtnut.com/l/_NMUh3L1q71eF


53. Show that the function f given by

 is always

an increasing function in 

Watch Video Solution

f(x) = tan− 1(sinx + cos x), x > 0

f, (0, )
π

4

54. 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

3cm

0.05c
m

s

3.2cm

https://dl.doubtnut.com/l/_WscDq3R3PnDv
https://dl.doubtnut.com/l/_Ln3bpwMDiHQg
https://dl.doubtnut.com/l/_U6n8CjnfG04q


55. An open topped box is to be constructed by

removing equal squares from each corner of a 3

metre by 8 metre. rectangular sheet of

aluminium and folding up the sides. Find the

volume of the largest such box.

Watch Video Solution

56. Manufacturer can sell x items at a price of

rupees  each. The cost price of

x items is  . Find the number of

items he should sell to earn maximum pro�t.

Rs(5 − ( ))
x

100

Rs(( ) + 500)
x

5

https://dl.doubtnut.com/l/_U6n8CjnfG04q
https://dl.doubtnut.com/l/_vKT9j7nO4wkG


Watch Video Solution

57. Show that if  then  or 

Watch Video Solution

x2 − 5x + 6 = 0 x = 3

x = 2

58. Prove that the function de�ned by 

 is one-one.

Watch Video Solution

f :R → R

f(x) = 2x + 5

https://dl.doubtnut.com/l/_vKT9j7nO4wkG
https://dl.doubtnut.com/l/_EVGUL7XbcHuU
https://dl.doubtnut.com/l/_QyB8I4n74oOw


59. Show that if , then 

Watch Video Solution

A = [
cos θ sin θ

−sin θ cos θ
]

An = [
cos nθ sinnθ

−sinnθ cos nθ
]

60. Show that in any triangle ABC,

Watch Video Solution

a = b cosC + c. cosB

https://dl.doubtnut.com/l/_jEtTGTyN2wQP
https://dl.doubtnut.com/l/_xdYIkVvbKIxP


61. Show that the set of all prime numbers is

in�nite.

Watch Video Solution

62. Prove that the function de�ned by 

 is one-one.

Watch Video Solution

f :R → R

f(x) = 2x + 5

63. Show that "if a matrix A is invertible, then A is

non-singular".

https://dl.doubtnut.com/l/_8S6BrwMT94Ll
https://dl.doubtnut.com/l/_fys56cLZBUxv
https://dl.doubtnut.com/l/_ICHBaScvsRSP


Watch Video Solution

64. For each n, is a prime 

Watch Video Solution

(2 ( 2n ) + 1)) n ∈ N

65. Every continuous function is di�erentiable.

Watch Video Solution

66. Find the height of a given tower using

mathematical modelling.

https://dl.doubtnut.com/l/_ICHBaScvsRSP
https://dl.doubtnut.com/l/_65UEbAQjs82E
https://dl.doubtnut.com/l/_aEA2FEWAdr4x
https://dl.doubtnut.com/l/_pgCtCQWYiMDM


Exercise

Watch Video Solution

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

with respect to its radius r when

Watch Video Solution

r = 3cm

2. Find the rate of change of the area of a circle

with respect to its radius r when

Watch Video Solution

r = 4cm

https://dl.doubtnut.com/l/_pgCtCQWYiMDM
https://dl.doubtnut.com/l/_9O2XuThdSVi2
https://dl.doubtnut.com/l/_x6AR0OTUIQJh


3. 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 12 cm?

Watch Video Solution

8c
m3

s

4. The radius of a circle is increasing uniformly at

the rate of 3 cm/s. Find the rate at which the area

of the circle is increasing when the radius is 10

cm.

Watch Video Solution

https://dl.doubtnut.com/l/_x6AR0OTUIQJh
https://dl.doubtnut.com/l/_L2EnZhhqX3h8
https://dl.doubtnut.com/l/_q1VUsPVPU9oo


5. An edge of a variable cube is increasing at the

rate of 3 cm/s. How fast is the volume of the cube

increasing when the edge is 10 cm long?

Watch Video Solution

6. A stone is dropped into a quiet lake and waves

move in circles at the speed of 5 cm/s. At the

instant when the radius of the circular wave is 8

cm, how fast is the enclosed area increasing?

Watch Video Solution

https://dl.doubtnut.com/l/_q1VUsPVPU9oo
https://dl.doubtnut.com/l/_WOwR0popbeod
https://dl.doubtnut.com/l/_VYNmuP6TllaF


7. The radius of a circle is increasing at the rate of

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

circumference ?

Watch Video Solution

8. The length 'x' of a rectangle is decreasing at

the rate of 5 cm per minute and the width 'y' is

increasing at the rate of 4 cm per minute, when x

= 8 cm and y = 6 cm, �nd the rate of change of the

perimeter of the rectangle.

https://dl.doubtnut.com/l/_VYNmuP6TllaF
https://dl.doubtnut.com/l/_bBmGJzwkluFv
https://dl.doubtnut.com/l/_WKBnyNuB0718


Watch Video Solution

9. The length 'x' of a rectangle is decreasing at

the rate of 5 cm per minute and the width 'y' is

increasing at the rate of 4 cm per minute, when x

= 8 cm and y = 6 cm, �nd the rate of change of the

area of the rectangle.

Watch Video Solution

10. A balloon, which always remains spherical on

in�ation, is being in�ated by pumping in 900cm3

https://dl.doubtnut.com/l/_WKBnyNuB0718
https://dl.doubtnut.com/l/_Uzkm4U9k3XaL
https://dl.doubtnut.com/l/_SZuce5BbSDkP


0f gas per sec. Find the rate at which the radius

of the balloon increases when the radius is 15 cm.

Watch Video Solution

11. A balloon, which always remains spherical has

a variable radius. Find the rate at which its

volume is increasing with the radius when the

later is 10 cm.

Watch Video Solution

https://dl.doubtnut.com/l/_SZuce5BbSDkP
https://dl.doubtnut.com/l/_JXO5EG6NFVMe


12. 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 2cm/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

13. A particle moves along the curve .

Find the points on the curve at which the y-

6y = x3 + 2

https://dl.doubtnut.com/l/_Zs70jXle0QVT
https://dl.doubtnut.com/l/_BATILQd0LG2S


coordinate is changing 8 times as fast as the x-

coordinate.

Watch Video Solution

14. The radius of an air bubble is increasing at

the rate of . At what rate is the volume of

the bubble increasing when the radius is 1 cm?

Watch Video Solution

c
1

2
m

s

15. A balloon, which always remains spherical, has

a variable diameter . Find the rate of(2x + 1)
3

2

https://dl.doubtnut.com/l/_BATILQd0LG2S
https://dl.doubtnut.com/l/_pjFIGT5BbsVA
https://dl.doubtnut.com/l/_pculRKuTzigs


change of its volume with respect to x.

Watch Video Solution

16. Sand is pouring from a pipe at the rate of 12

cubic cm./sec. 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.

At which rate is the height of the sand-cone

increasing when the height is 4 cm. ?

Watch Video Solution

https://dl.doubtnut.com/l/_pculRKuTzigs
https://dl.doubtnut.com/l/_VB81NjLFCNEt


17. The total cost  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)

C(x) = 0.007x3 + 0.003x2 + 15x + 4000

18. The total revenue in 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 + 15

https://dl.doubtnut.com/l/_MqTFOYq9ySWO
https://dl.doubtnut.com/l/_i03lNycFIItY


19. Find the rate of change of the area of a circle

with respect to its radius r at r = 6 cm

A. 

B. 

C. 

D. 

Answer:

Watch Video Solution

10π

12π

8π

11π

https://dl.doubtnut.com/l/_i03lNycFIItY
https://dl.doubtnut.com/l/_uumMjYvLA5sl
https://dl.doubtnut.com/l/_97zr8xk92Anh


20. The total revenue in Rupees received from its

sale of x units of a product is given by

. Find the marginal

revenue, when x = 15

A. 116

B. 96

C. 90

D. 126

Answer:

Watch Video Solution

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

https://dl.doubtnut.com/l/_97zr8xk92Anh


21. Show that the function given by

 is increasing on R.

Watch Video Solution

f(x) = 3x + 17

22. Show that the function given by 

is increasing on R.

Watch Video Solution

f(x) = e2x

23. Show that the function given by 

is increasing in .

f(x) = sinx

(0, )
π

2

https://dl.doubtnut.com/l/_W62DDqHCgtKe
https://dl.doubtnut.com/l/_rM4WEK7sgxai
https://dl.doubtnut.com/l/_sK5tlytJN1jD


Watch Video Solution

24. f(x) = sin x is a strictly decreasing in 

Watch Video Solution

( , π)
π

2

25. Show that the function given by 

is neither increasing nor decreasing in .

Watch Video Solution

f(x) = sinx

(0, π)

https://dl.doubtnut.com/l/_sK5tlytJN1jD
https://dl.doubtnut.com/l/_WbqtRw0L7Az6
https://dl.doubtnut.com/l/_bG3ox0UsM0wi


26. Find the intervals in which the function f

given by  is increasing

Watch Video Solution

f(x) = 2x2 − 3x

27. Find the intervals in which the function f

given by  is decreasing.

Watch Video Solution

f(x) = 2x2 − 3x

28. Find the intervals in which the function :

 is Strictlyf(x) = 2x3 − 3x2 − 36x + 7

https://dl.doubtnut.com/l/_q9vNDhj2AcwU
https://dl.doubtnut.com/l/_QMV7i7sQOao6
https://dl.doubtnut.com/l/_CNXGpOnHoOQ0


increasing

Watch Video Solution

29. Find the intervals in which the function :

 is Strictly

decreasing

Watch Video Solution

f(x) = 2x3 − 3x2 − 36x + 7

30. Find the intervals in which the following

functions are strictly increasing :

f(x) = x2 + 2x + 5

https://dl.doubtnut.com/l/_CNXGpOnHoOQ0
https://dl.doubtnut.com/l/_1AoYJidmPClW
https://dl.doubtnut.com/l/_q58hmDyBXVup


Watch Video Solution

31. Find the intervals in which the following

functions are strictly decreasing :

Watch Video Solution

f(x) = x2 + 2x + 5

32. Find the intervals in which the following

functions are strictly increasing :

Watch Video Solution

f(x) = 10 − 6x − 2x2

https://dl.doubtnut.com/l/_q58hmDyBXVup
https://dl.doubtnut.com/l/_WCHiprGHqJFv
https://dl.doubtnut.com/l/_LY7eHqYg91sJ


33. Find the intervals in which the following

functions are strictly decreasing :

Watch Video Solution

f(x) = 10 − 6x − 2x2

34. Find the intervals in which the following

functions are strictly increasing :

Watch Video Solution

f(x) = − 2x3 − 9x2 − 12x + 1

https://dl.doubtnut.com/l/_LY7eHqYg91sJ
https://dl.doubtnut.com/l/_egCYL0q1bSjR
https://dl.doubtnut.com/l/_9wn6qJlRPst9


35. Find the intervals in which the following

functions are strictly decreasing :

Watch Video Solution

f(x) = − 2x3 − 9x2 − 12x + 1

36. Find the intervals in which the following

functions are strictly increasing :

Watch Video Solution

f(x) = 6 − 9x − x2

https://dl.doubtnut.com/l/_lzP0eV7YLTb5
https://dl.doubtnut.com/l/_BbLNWP8rjWSp


37. Find the intervals in which the following

functions are strictly decreasing :

Watch Video Solution

f(x) = 6 − 9x − x2

38. Find the intervals in which the following

functions are strictly increasing :

Watch Video Solution

f(x) = (x + 1)3(x − 3)3

https://dl.doubtnut.com/l/_DVIfvKi274Us
https://dl.doubtnut.com/l/_sicGC1t1YhI4


39. Find the intervals in which the following

functions are strictly decreasing :

Watch Video Solution

f(x) = (x + 1)3(x − 3)3

40. Show that ,

is an increasing function of x. throughout its

domain.

Watch Video Solution

y = log(1 + x) − 2 , x ≻ 1
x

2 + x

https://dl.doubtnut.com/l/_ycT0eBDdn4Vt
https://dl.doubtnut.com/l/_sHx01TvvZk6D


41. Find the values of x for which 

is an increasing function.

Watch Video Solution

y = [x(x − 2)]2

42. Prove that , is an

increasing function of  in .

Watch Video Solution

y = 4 − θ
sin θ

2 + cos θ

θ [0, ]
π

2

43. Prove that the logarithmic function is

increasing on .(0, ∞)

https://dl.doubtnut.com/l/_qP0X5439L8LK
https://dl.doubtnut.com/l/_PMi5MEZFpoKP
https://dl.doubtnut.com/l/_mkSrrX6pxj7M


Watch Video Solution

44. Prove that the function f given by

 is neither strictly increasing

nor decreasing on .

Watch Video Solution

f(x) = x2 − x + 1

(– 1, 1)

45. Which of the following functions are strictly

decreasing on  ?

A. 

(0, )
π

2

cos x

https://dl.doubtnut.com/l/_mkSrrX6pxj7M
https://dl.doubtnut.com/l/_6scIkSMW7iob
https://dl.doubtnut.com/l/_Yq0epUw7PCDm


B. 

C. 

D. 

Answer:

Watch Video Solution

cos 2x

cos 3x

tanx

46. On which of the following intervals is the

function f given by 

decreasing ?

A. 

f(x) = x100 + sinx − 1

(0, 1)

https://dl.doubtnut.com/l/_Yq0epUw7PCDm
https://dl.doubtnut.com/l/_6aKL3NqLUKqQ


B. 

C. 

D. None of these

Answer:

Watch Video Solution

( , π)
π

2

(0, )
π

2

47. For what values of a the function f given by

 is increasing on ?

Watch Video Solution

f(x) = x2 + ax + 1 [1, 2]

https://dl.doubtnut.com/l/_6aKL3NqLUKqQ
https://dl.doubtnut.com/l/_bAWEopQmqqIa
https://dl.doubtnut.com/l/_3vBF8BS1QVF2


48. Let I be any interval disjoint from 

Prove that the function f given by 

is increasing on I.

Watch Video Solution

[ − 1, 1]

f(x) = x +
1

x

49. Prove that the function f given by

 and

decreasing on .

Watch Video Solution

f(x) = log sinx, is ∈ crea sin gon(0, )
π

2

( , π)
π

2

https://dl.doubtnut.com/l/_3vBF8BS1QVF2
https://dl.doubtnut.com/l/_ZIn1FQPoQSS4


50. Prove that the function f given by

 and

increasing on 

Watch Video Solution

f(x) = log|cos x|isdecrea sin gon(0, )
π

2

(3 , 2π)
π

2

51. Prove that the function given by

 is increasing in R.

Watch Video Solution

f(x) = x3 − 3x2 + 3x − 100

https://dl.doubtnut.com/l/_hcwsmEFkGbkp
https://dl.doubtnut.com/l/_ikZUF70HivOn


52. The interval in which  is increasing

is:

A. 

B. 

C. 

D. 

Answer:

Watch Video Solution

y = x2e−x

( − ∞, ∞)

( − 2, 0)

(2, ∞)

(0, 2)

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


53. Find the slope of the tangent to the curve

Watch Video Solution

y = 3x4 − 4xatx = 4

54. Find the slope of the tangent to the curve

 at x = 10.

Watch Video Solution

y =
x − 1

x − 2

55. Find the slope of the tangent to curve

 at the point whose x-coordinatey = x3 − x + 1

https://dl.doubtnut.com/l/_Z7YUccWeOWhI
https://dl.doubtnut.com/l/_CcmhHFw6Is8v
https://dl.doubtnut.com/l/_hIhUVba18vEr


is 2.

Watch Video Solution

56. Find the slope of the tangent to the curve

 at the point whose x-

coordinate is 3.

Watch Video Solution

y = x3 − 3x + 2

57. Find the slope of the normal to the curve

W t h Vid S l ti

x = a cos3 θ, y = a sin3 θatθ =
π

4

https://dl.doubtnut.com/l/_hIhUVba18vEr
https://dl.doubtnut.com/l/_Cgj4DFcrRkwF
https://dl.doubtnut.com/l/_oYxqJUtDIDG9


Watch Video Solution

58. Find the slope of the normal to the curve

Watch Video Solution

x = 1 − a sin θ, y = b cos2 θatθ =
π

2

59. Find points at which the tangent to the curve

 is parallel to the x-axis.

Watch Video Solution

y = x3 − 3x2 − 9x + 7

https://dl.doubtnut.com/l/_oYxqJUtDIDG9
https://dl.doubtnut.com/l/_z1abyvTF7C3G
https://dl.doubtnut.com/l/_kyR2t4pAc4l9


60. 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

61. Find the point on the curve 

at which the tangent is 

Watch Video Solution

y = x3 − 11x + 5

y = x − 11

https://dl.doubtnut.com/l/_gMIZreM34je4
https://dl.doubtnut.com/l/_fAAeNgswq6yu


62. Find the equation of all lines having slope – 1

that are tangents to the curve

Watch Video Solution

y = , x ≠ − 1
1

x − 1

63. Find the equations of all lines having slope 0

which are tangent to the curve

Watch Video Solution

y =
1

x2 − 2x + 3

https://dl.doubtnut.com/l/_0cZzxr9ubCBl
https://dl.doubtnut.com/l/_u8MHCz1OdmY1


64. Find points on the curve  at

which the tangents are parallel to x-axis

Watch Video Solution

+ = 1
x2

9

y2

16

65. Find points on the curve  at

which the tangents are parallel to y-axis

Watch Video Solution

+ = 1
x2

9

y2

16

66. Find the equations of the tangent to the

given curves at the indicated points:

https://dl.doubtnut.com/l/_jPW6JcBayuv9
https://dl.doubtnut.com/l/_qz5p22HhGWh0
https://dl.doubtnut.com/l/_XcLs5qTBH7J2


 at 

Watch Video Solution

y = x4 − 6x3 _ 13x2 − 10x + 5 (0, 5)

67. Find the equations of the tangent to the

given curves at the indicated points:

at 

Watch Video Solution

y = x4 − 6x3 _ 13x2 − 10x + 5 (1, 3)

68. Find the equations of the tangent to the

given curves at the indicated points:  at y = x3

(1, 1)

https://dl.doubtnut.com/l/_XcLs5qTBH7J2
https://dl.doubtnut.com/l/_gDWzNwhohiOI
https://dl.doubtnut.com/l/_vk3zenBrBfoB


Watch Video Solution

69. Find the equations of the tangent to the

given curves at the indicated points:  at 

Watch Video Solution

y = x2

(0, 0)

70. Find the equations of the tangent to the

given curves at the indicated points:

 at 

Watch Video Solution

x = cos t, y = sin t t =
π

4

https://dl.doubtnut.com/l/_vk3zenBrBfoB
https://dl.doubtnut.com/l/_9VDkNJo437Lj
https://dl.doubtnut.com/l/_F7YJHJ8zTDRS


71. Find the equations of the normal to the given

curves at the indicated points:

 at 

Watch Video Solution

y = x4 − 6x3 _ 13x2 − 10x + 5 (0, 5)

72. Find the equations of the normal to the given

curves at the indicated points:

 at 

Watch Video Solution

y = x4 − 6x3 _ 13x2 − 10x + 5 (1, 3)

https://dl.doubtnut.com/l/_F7YJHJ8zTDRS
https://dl.doubtnut.com/l/_DpTzlVAxYvP3
https://dl.doubtnut.com/l/_9gqTzxnaxRps


73. Find the equation of normal to the curve,

 at the point (1,1).

Watch Video Solution

y = . x3

74. Find the equations of the normal to the given

curves at the indicated points:  at 

Watch Video Solution

y = x2 (0, 0)

75. Find the equations of the normal to the given

curves at the indicated points:

https://dl.doubtnut.com/l/_rmunFIeNUUX2
https://dl.doubtnut.com/l/_taFT2avtp7gq
https://dl.doubtnut.com/l/_RMZhKoKbU4Ky


 at 

Watch Video Solution

x = cos t, y = sin t t =
π

4

76. Find the equation of the tangent line to the

curve , which is parallel to the

line .

Watch Video Solution

y = x2 − 2x + 7

2x − y + 9 = 0

77. Find the equation of the tangent line to the

curve  which is perpendicular to

the line 

y = x2 − 2x + 7

5y − 15x = 13

https://dl.doubtnut.com/l/_RMZhKoKbU4Ky
https://dl.doubtnut.com/l/_ziK7s18MpiXr
https://dl.doubtnut.com/l/_WmCEA6QNeEKd


Watch Video Solution

78. Show that the tangents to the curve y=

 at the points x = 2 and x =-2 are parallel.

Watch Video Solution

7x3 + 11

79. Find the points on the curve  at which

the slope of the tangent is equal to the y-

coordinate of the point.

Watch Video Solution

y = x3

https://dl.doubtnut.com/l/_WmCEA6QNeEKd
https://dl.doubtnut.com/l/_fh2IxFBnFAmf
https://dl.doubtnut.com/l/_oSZzcLblMdBB


80. For the curve , �nd all the

points at which the tangent passes through the

origin.

Watch Video Solution

y = 4x3 − 2x5

81. Find the points on the curve

 at which the tangents are

parallel to the x-axis.

Watch Video Solution

x2 + y2 − 2x − 3 = 0

https://dl.doubtnut.com/l/_7gIG82xCuB60
https://dl.doubtnut.com/l/_gqoU1lVKgJtC


82. Find the equation of the normal at the point

 for the curve 

Watch Video Solution

(am2, am3) ay2 = x3

83. Find the equation of the normals 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/_iMfYPKP4hKDW
https://dl.doubtnut.com/l/_XT2fdoKb8SEy


84. Find the equations of the tangent and normal

to the parabola  at the point 

Watch Video Solution

y2 = 4ax (at2, 2at)

85. Prove that the curves  and  cut

at right angles* if 

Watch Video Solution

x = y2 xy = k

8k2 = 1

86. Find the equations of the tangent and normal

to the hyperbola  at the point − = 1
x2

a2

y2

b2

https://dl.doubtnut.com/l/_hPUhUGi9cqRl
https://dl.doubtnut.com/l/_5YZEe6q28O6E
https://dl.doubtnut.com/l/_SYOcxI5Fu5iK


Watch Video Solution

(x0, y0)

87. Find the equation of the tangent line to the

curve  which is parallel to the line 

.

Watch Video Solution

y = √3x − 2

4x − 2y + 5 = 0

88. The slope of the normal to the curve

 at  is:y = 2x2 + 3 sinx x = 0

https://dl.doubtnut.com/l/_SYOcxI5Fu5iK
https://dl.doubtnut.com/l/_5F567RrZDtoU
https://dl.doubtnut.com/l/_MGZzXr71Uxg6


A. 3

B. 

C. -3

D. 

Answer:

Watch Video Solution

1

3

−
1

3

89. The line , is a tangent to the curve 

 at the point.

A. 

y = x + 1

y2 = 4x

(1, 2)

https://dl.doubtnut.com/l/_MGZzXr71Uxg6
https://dl.doubtnut.com/l/_bwx3X2fGoHjp


B. 

C. 

D. 

Answer:

Watch Video Solution

(2, 1)

(1, − 2)

( − 1, 2)

90. Using di�erentials, �nd the approximate value

of each of the following up to 3 places of

decimal: 

Watch Video Solution

√25.3

https://dl.doubtnut.com/l/_bwx3X2fGoHjp
https://dl.doubtnut.com/l/_pPJonTQtBHFP


91. Using di�erentials, �nd the approximate value

of each of the following up to 3 places of

decimal: 

Watch Video Solution

√49.5

92. Using di�erentials, �nd the approximate value

of each of the following up to 3 places of

decimal: 

Watch Video Solution

√0.6

https://dl.doubtnut.com/l/_pPJonTQtBHFP
https://dl.doubtnut.com/l/_OoS3EM08ibtN
https://dl.doubtnut.com/l/_hOVgQE8GM5BG
https://dl.doubtnut.com/l/_BnlUhr2pqeBu


93. Using di�erentials �nd the approximate value

of 

Watch Video Solution

3√0.009

94. Using di�erential, �nd the approximate value

of 

Watch Video Solution

(0.999)
1
10

95. Using di�erentials, �nd the approximate value

of each of the following up to 3 places of

https://dl.doubtnut.com/l/_BnlUhr2pqeBu
https://dl.doubtnut.com/l/_7I40JYeqBTxh
https://dl.doubtnut.com/l/_KfV8DtEM9aoU


decimal: 

Watch Video Solution

(15)
1

4

96. Using di�erential �nd approximate value of

Watch Video Solution

3√26

97. Using di�erentials, �nd the approximate value

of each of the following up to 3 places of

decimal: 
(255)1

4

https://dl.doubtnut.com/l/_KfV8DtEM9aoU
https://dl.doubtnut.com/l/_VAMzUxLIYEzc
https://dl.doubtnut.com/l/_XsGK00pCTgvV


Watch Video Solution

98. Using di�erentials, �nd the approximate value

of each of the following up to 3 places of

decimal: 

Watch Video Solution

(82)
1

4

99. Using di�erentials, �nd the approximate value

of each of the following up to 3 places of

decimal: 

Watch Video Solution

(401)
1
4

https://dl.doubtnut.com/l/_XsGK00pCTgvV
https://dl.doubtnut.com/l/_30coqvtCH60X
https://dl.doubtnut.com/l/_0ulcW8OMS5Kg


100. Using di�erentials, �nd the approximate

value of each of the following up to 3 places of

decimal: 

Watch Video Solution

(0.0037)
1
2

101. Using di�erentials, �nd the approximate

value of each of the following up to 3 places of

decimal: 

Watch Video Solution

(26.57)
1
3

https://dl.doubtnut.com/l/_0ulcW8OMS5Kg
https://dl.doubtnut.com/l/_StFvKmwpe87m
https://dl.doubtnut.com/l/_zjQfK7lmLFiO
https://dl.doubtnut.com/l/_n8wpv8IYv78C


102. Using di�erentials, �nd the approximate

value of each of the following up to 3 places of

decimal: 

Watch Video Solution

(81.5)
1
4

103. Using di�erentials, �nd the approximate

value of each of the following up to 3 places of

decimal: `(3.968)^ 3/2

Watch Video Solution

https://dl.doubtnut.com/l/_n8wpv8IYv78C
https://dl.doubtnut.com/l/_NkfMqJ8x7Ifn


104. Using di�erentials, �nd the approximate

value of each of the following up to 3 places of

decimal. 

Watch Video Solution

(32.15)1 / 5

105. Find the approximate value of f(2.01) where

.

Watch Video Solution

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

https://dl.doubtnut.com/l/_vMNQbAHAAQqB
https://dl.doubtnut.com/l/_5it00JRjIG41


106. Find the approximate value of ,

where .

Watch Video Solution

f(5 ⋅ 001)

f(x) = x3 − 7x2 + 15

107. Find the approximate change in the volume

V of a cube of side x metres caused by increasing

the side by .

Watch Video Solution

1 %

https://dl.doubtnut.com/l/_MrD7HZLD2Ssz
https://dl.doubtnut.com/l/_ymJHjIZTZEu2


108. Find the approximate change in the surface

area of a cube of side x metres caused by

decreasing the side by .

Watch Video Solution

1 %

109. If the radius of a sphere is measured as 7 m

with an error of 0.02 m, then �nd the

approximate error in calculating its volume.

Watch Video Solution

https://dl.doubtnut.com/l/_GDnDhnQ0HLrG
https://dl.doubtnut.com/l/_alaL4LowmzrH


110. If the radius of a sphere is measured as 9 m

with an error of 0.03 m, then �nd the

approximate error in calculating its surface area.

Watch Video Solution

111. If , then the

approximate value of f (3.02) is :

A. 47.66

B. 57.66

C. 67.66

f(x) = 3x2 + 15x + 5

https://dl.doubtnut.com/l/_NvuNxzrXhM17
https://dl.doubtnut.com/l/_zN4r4wzgUFb3


D. 77.66

Answer:

Watch Video Solution

112. The approximate change in the volume of a

cube of side x metres caused by increasing the

side by 3% is:

A. 

B. 

C. 

0.06x3m3

0.6x3m3

0.09x3m3

https://dl.doubtnut.com/l/_zN4r4wzgUFb3
https://dl.doubtnut.com/l/_79399mFmjkC5


D. 

Answer:

Watch Video Solution

0.9x3m3

113. Find the maximum and minimum values, if

any, of the following functions given by:

Watch Video Solution

f(x) = (2x − 1)2 + 3

https://dl.doubtnut.com/l/_79399mFmjkC5
https://dl.doubtnut.com/l/_tfjKjE6eqiA3


114. Find the maximum and minimum values, if

any, of the following functions given by:

Watch Video Solution

f(x) = 9x2 + 12x + 2

115. Find the maximum and minimum values, if

any, of the following functions given by:

Watch Video Solution

f(x) = − (x − 1)2 + 10

https://dl.doubtnut.com/l/_yj4CoUv6qMSj
https://dl.doubtnut.com/l/_UJm1lEk2i6M3


116. Find the maximum and minimum values, if

any, of the following functions given by:

Watch Video Solution

g(x) = x3 + 1

117. Find the maximum and minimum values, if

any, of the following functions given by:

Watch Video Solution

f(x) = |x + 2| − 1

https://dl.doubtnut.com/l/_stNhC1OqWvrz
https://dl.doubtnut.com/l/_RNtZPGw8dw9c


118. Find the maximum and minimum values, if

any, of the following functions given by:

Watch Video Solution

g(x) = − |x + 1| + 3

119. Find the maximum and minimum values, if

any, of the following functions given by:

Watch Video Solution

h(x) = sin(2x) + 5

https://dl.doubtnut.com/l/_QIf2VkCovCnA
https://dl.doubtnut.com/l/_DJ5aindcFz9f


120. Find the maximum and minimum values, if

any, of the following functions given by:

Watch Video Solution

f(x) = |sin(4x) + 3|

121. Find the maximum and minimum values, if

any, of the following functions given by:

Watch Video Solution

h(x) = x + 1, x ∈ ( − 1, 1)

https://dl.doubtnut.com/l/_UlGSLGocqpsm
https://dl.doubtnut.com/l/_p6NMsnKlX2Fq


122. Find the local maxima and local minima, if

any, of the following functions.f(x) = x^2`

Watch Video Solution

123. Find the local maxima and local minima, if

any, of the following functions.: g(x)= x^3 -3x

Watch Video Solution

124. Find the local maxima and local minima of

the following functions. Find also the local

https://dl.doubtnut.com/l/_E2QzFx3qmqke
https://dl.doubtnut.com/l/_njp0L7YIFMMR
https://dl.doubtnut.com/l/_n2KoFn7bgqPV


maximum and the local minimum values, as the

case may be: `h(x) = sinx - cosx','0

Watch Video Solution

125. Find the local maxima and local minima of

the following functions. Find also the local

maximum and the local minimum values, as the

case may be: `h(x) = sinx - cosx','0

Watch Video Solution

https://dl.doubtnut.com/l/_n2KoFn7bgqPV
https://dl.doubtnut.com/l/_x4Va4SEv9EPI


126. Find the local maxima and local minima, if

any, of the following functions. Find also the local

maximum and the local minimum values, as the

case may be: 

Watch Video Solution

f(x) = x3 − 6x2 + 9x + 15

127. Find the local maxima and local minima, if

any, of the following functions. Find also the local

maximum and the local minimum values, as the

case may be: 

Watch Video Solution

f(x) = + , x > 0
x

2

2

x

https://dl.doubtnut.com/l/_RPGTpuOFg2eb
https://dl.doubtnut.com/l/_Jj6JaS0xxpYF


128. Find the local maxima and local minima, if

any, of the following functions. Find also the local

maximum and the local minimum values, as the

case may be: 

Watch Video Solution

f(x) =
1

x2 + 2

129. Find the local maxima and local minima, if

any, of the following functions. Find also the local

maximum and the local minimum values, as the

case may be: f(x) = x√1 − x

https://dl.doubtnut.com/l/_Jj6JaS0xxpYF
https://dl.doubtnut.com/l/_sQvlW3p2ZdBw
https://dl.doubtnut.com/l/_qro1tuY0wO1G


Watch Video Solution

130. Prove that the following functions do not

have maxima or minima: 

Watch Video Solution

f(x) = ex

131. Prove that the following functions do not

have maxima or minima: 

Watch Video Solution

g(x) = logx

https://dl.doubtnut.com/l/_qro1tuY0wO1G
https://dl.doubtnut.com/l/_p76ZCEHee3Tu
https://dl.doubtnut.com/l/_8Eba5xM5WG3J


132. Prove that the following functions do not

have maxima or minima:

Watch Video Solution

h(x) = x3 + x2 + x + 1

133. Find the absolute maximum value and the

absolute minimum value of the following

functions in the given intervals:

Watch Video Solution

f(x) = x3, x ∈ [ − 2, 2]

https://dl.doubtnut.com/l/_070rJDT8HssF
https://dl.doubtnut.com/l/_z7ojMJVHp7kS
https://dl.doubtnut.com/l/_Q3RSzMpuLd8N


134. Find the absolute maximum value and the

absolute minimum value of the following

functions in the given intervals:

Watch Video Solution

f(x) = sinx + cos x, x ∈ [0, π]

135. Find the absolute maximum value and the

absolute minimum value of the following

functions in the given intervals:

Watch Video Solution

f(x) = 4x − x2, x ∈ [ − 2, ]
1

2

9

2

https://dl.doubtnut.com/l/_Q3RSzMpuLd8N
https://dl.doubtnut.com/l/_ApaQGzF6dCdk


136. Find the absolute maximum value and the

absolute minimum value of the following

functions in the given intervals:

Watch Video Solution

f(x) = (x − 1)2 + 3, x ∈ [ − 3, 1]

137. Find the maximum pro�t that a company can

make, if the pro�t function is given by

Watch Video Solution

p(x) = 41 − 72x − 18x2

https://dl.doubtnut.com/l/_ApaQGzF6dCdk
https://dl.doubtnut.com/l/_uyl5BvWvV9Rf
https://dl.doubtnut.com/l/_hdSSLdHg4Zz1


138. Find both the maximum value and the

minimum value of 

on the interval 

Watch Video Solution

3x4 − 8x3 + 12x2 − 48x + 25

[0, 3]

139. The value of x for which function sin 2x

attains its maximum is :

Watch Video Solution

https://dl.doubtnut.com/l/_hdSSLdHg4Zz1
https://dl.doubtnut.com/l/_gIaWx7AcjQV9
https://dl.doubtnut.com/l/_ZakPo0S4S3zg


140. What is the maximum value of the function

?

Watch Video Solution

sinx + cos x

141. 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]

https://dl.doubtnut.com/l/_PqxddRfqKyFJ
https://dl.doubtnut.com/l/_4pPRpi9ScanB


142. It is given that at , the function 

 attains its maximum value,

on the interval . Find the value of a.

Watch Video Solution

x = 1

x4 − 62x2 + ax + 9

[0, 2]

143. Find the maximum and minimum values of

 on 

Watch Video Solution

x + sin 2x [0, 2π]

https://dl.doubtnut.com/l/_XVqcgqXd41Rn
https://dl.doubtnut.com/l/_py909Xg5dZUc


144. . Find two numbers whose sum is 24 and

whose product is as large as possible.

Watch Video Solution

145. Find two positive numbers x and y such that

 and  is maximum.

Watch Video Solution

x + y = 60 xy3

146. Find two positive numbers x and y such that

their sum is 35 and the product  is ax2y5

https://dl.doubtnut.com/l/_CcLO9s6NStGX
https://dl.doubtnut.com/l/_JAtw71heMRgo
https://dl.doubtnut.com/l/_SOgyIiOxcDAq


maximum.

Watch Video Solution

147. Find two positive numbers whose sum is 16

and whose sum of cubes is minimum.

Watch Video Solution

148. A square piece of tin of side 18 cm is to be

made into a box without top by cutting a square

from each comer and folding up the �aps to form

a box. What should be the side of square to be

https://dl.doubtnut.com/l/_SOgyIiOxcDAq
https://dl.doubtnut.com/l/_dd4SOodlEs6a
https://dl.doubtnut.com/l/_TgIwiI9ZU3l2


cut o� so that the volume of box is maximum

and also �nd the volume of box ?

Watch Video Solution

149. A rectangular sheet of tin 45 cm x 24 cm is to

be made into a box without top, by cutting o�

square from each corner and folding up the �aps.

What should be the side of the square to be cut

o� so that the volume of the box is the maximum

possible.

Watch Video Solution

https://dl.doubtnut.com/l/_TgIwiI9ZU3l2
https://dl.doubtnut.com/l/_fwzKAXFgJKa1


150. Show that of all rectangles inscribed in a

given circle the square has maximum area.

Watch Video Solution

151. Show that the right circular cylinder of given

surface and maximum volume is such that its

height is equal to the diameter of the base.

Watch Video Solution

https://dl.doubtnut.com/l/_xjGcPK55Rxqm
https://dl.doubtnut.com/l/_PYvZ9z214VJ9


152. Of all the closed cylindrical cans (right

circular), of a given volume of , �nd the

dimensions of the can which has the minimum

surface area?

Watch Video Solution

100cm3

153. A wire of length 28 m is to be cut into two

pieces, one of the pieces is to be made into a

square and the other into a circle. What should

be the length ·of two pieces so that the

https://dl.doubtnut.com/l/_VgZN13eazvCs
https://dl.doubtnut.com/l/_GIN7346kD7eT


combined area of the square and the circle is

minimum ?

Watch Video Solution

154. Prove that volume of largest cone, which can

be inscribed in a sphere, is  part of

volume of sphere.

Watch Video Solution

( )
th8

27

https://dl.doubtnut.com/l/_GIN7346kD7eT
https://dl.doubtnut.com/l/_PaQiO2gUVaXU


155. Show that the right circular cone of least

curved surface and given volume has an altitude

equal to  time the radius of the base.

Watch Video Solution

√2

156. Show that the semi-vertical angle of the

right-circular cone of maximum volume and of

given slant height is 

Watch Video Solution

cos − 1( )
1

√3

https://dl.doubtnut.com/l/_qPm77F3CsaDl
https://dl.doubtnut.com/l/_wXddHnql2Zmr
https://dl.doubtnut.com/l/_y3LgLOW267eV


157. Show that semi-vertical angle of right circular

cone of given surface area and maximum volume

is .

Watch Video Solution

sin− 1( )
1

3

158. The point on the curve  which is

nearest to the point  is:

A. 

B. 

C. (0,0)

x2 = 2y

(0, 5)

(2√2, 4)

(2√2, 0)

https://dl.doubtnut.com/l/_y3LgLOW267eV
https://dl.doubtnut.com/l/_4nUXZaMlOxpr


D. (2,2)

Answer:

Watch Video Solution

159. For all real values of x, the minimum value of

 is:

A. 0

B. 1

C. 3

1 − x + x2

1 + x + x2

https://dl.doubtnut.com/l/_4nUXZaMlOxpr
https://dl.doubtnut.com/l/_3gkLgadsSsHl


D. 

Answer:

Watch Video Solution

1

3

160. The maximum value of

 is:

A. 

B. 

C. 1

[x(x − 1) + 1] , 0 ≤ x ≤ 1
1
3

( )
1

3

1
3

1
2

https://dl.doubtnut.com/l/_3gkLgadsSsHl
https://dl.doubtnut.com/l/_WqsjXxzmAoZU


D. 0

Answer:

Watch Video Solution

161. Using di�erentials, �nd the approximate

value of the following: 

Watch Video Solution

( )
17

81

1
4

https://dl.doubtnut.com/l/_WqsjXxzmAoZU
https://dl.doubtnut.com/l/_B4KDz1dPcWSs


162. Using di�erentials, �nd the approximate

value of the following: 

Watch Video Solution

33− 1
5

163. Show that the function given by

 has maximum at 

Watch Video Solution

f(x) =
logx

x
x = e

164. The two equal sides of an isosceles triangle

with �xed base b are decreasing at the rate of 3

https://dl.doubtnut.com/l/_toMlrH47k3MV
https://dl.doubtnut.com/l/_glRPvhoRqq1L
https://dl.doubtnut.com/l/_aX3WJOg0VjYT


cm per second. How fast is the area decreasing

when the two equal sides are equal to the base ?

Watch Video Solution

165. Find the equation of the normal to curve

 which passes through the point (1, 2).

Watch Video Solution

x2 = 4y

166. Show that the normal at any point  to the

curve 

θ

https://dl.doubtnut.com/l/_aX3WJOg0VjYT
https://dl.doubtnut.com/l/_2SIgNSrAoHN1
https://dl.doubtnut.com/l/_11lDZV8neBSq


 is

at a constant distance from the origin.

Watch Video Solution

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

167. Find the intervals in which the function f

given by  is

increasing

Watch Video Solution

f(x) = sinx + cos x, 0 ≤ x ≤ 2π

168. Find the intervals in which the function f

given by  isf(x) =
4 sinx − 2x − x cos x

2 + cos x

https://dl.doubtnut.com/l/_11lDZV8neBSq
https://dl.doubtnut.com/l/_VCiAwxMgxyEn
https://dl.doubtnut.com/l/_FpYdBEDhBV4z


increasing.

Watch Video Solution

169. Find the intervals in which the function f

given by  is

increasing.

Watch Video Solution

f(x) = x3 + ( ), x ≠ 0
1

x3

170. Find the intervals in which the function f

given by  isf(x) = x3 + ( ), x ≠ 0
1

x3

https://dl.doubtnut.com/l/_FpYdBEDhBV4z
https://dl.doubtnut.com/l/_AJjhwL88Cxiy
https://dl.doubtnut.com/l/_ahkW3RF7PUVt


decreasing.

Watch Video Solution

171. Find the maximum area of an isosceles

triangle inscribed in the ellipse 

with its vertex at one end of the major axis.

Watch Video Solution

+ = 1
x2

a2

y2

b2

172. A tank with rectangular base and rectangular

sides, open at the top is to be constructed so

https://dl.doubtnut.com/l/_ahkW3RF7PUVt
https://dl.doubtnut.com/l/_kNi8bBttBPiJ
https://dl.doubtnut.com/l/_IsZbUJOwvMyi


that its depth is 2 m and volume is . If

building of tank costs Rs 70 per sq metres for the

base and Rs 45 per square metre for sides. What

is the cost of least expensive tank?

Watch Video Solution

8

m3

173. The sum of the perimeter of a circle and

square is k, where k is some constant. Prove that

the sum of their areas is least when the side of

square is double the radius of the circle.

Watch Video Solution

https://dl.doubtnut.com/l/_IsZbUJOwvMyi
https://dl.doubtnut.com/l/_zFOflUsoUjII


174. A window is in the form of a rectangle

surmounted by a semi-circular opening. The total

perimeter of the window is 10 m. Find the

dimensions of the window to admit maximum

light through the whole opening.

Watch Video Solution

175. A point on the hypotenuse of a triangle is at

distance a and b from the sides of the

triangle.Show that the minimum length of the

hypotenuse is (a + b )
2
3

2
3

2
3

https://dl.doubtnut.com/l/_DdMAHWuv6Xta
https://dl.doubtnut.com/l/_d3rlLwG58jUV


Watch Video Solution

176. Find the points at which the function f given

by  has local maxima.

Watch Video Solution

f(x) = (x − 2)4(x + 1)3

177. Find the points at which the function f given

by  has local minima.

Watch Video Solution

f(x) = (x − 2)4(x + 1)3

https://dl.doubtnut.com/l/_d3rlLwG58jUV
https://dl.doubtnut.com/l/_dNF5cSIQLXSx
https://dl.doubtnut.com/l/_GgJqhi9GbnAN


178. Find the points at which the function f given

by  has point of

in�exion.

Watch Video Solution

f(x) = (x − 2)4(x + 1)3

179. Find the absolute maximum and minimum

values of the function f given by

Watch Video Solution

f(x) = cos2 x + sinx, x ∈ [0, π]

https://dl.doubtnut.com/l/_VD3qDHfySLUe
https://dl.doubtnut.com/l/_g2HqLfruG7s8


180. Show that the altitude of the right circular

cone of maximum volume that can be inscribed

in a sphere of radius r is .

Watch Video Solution

4
r

3

181. Let f be a function de�ned on  such that 

 for all . Then prove that f is

an increasing function on .

Watch Video Solution

[a, b]

f' (x) > 0 x ∈ (a, b)

(a, b)

https://dl.doubtnut.com/l/_4GaaNkh2RU2X
https://dl.doubtnut.com/l/_8GhSPYd5dKYP


182. Show that the height of the cylinder of

maximum volume that can be inscribed in a

sphere of radius R is . Also �nd the

maximum volume.

Watch Video Solution

2
R

√3

183. Evaluate 

Watch Video Solution

∫
dx

x2 + 4x + 8

https://dl.doubtnut.com/l/_v29veAjL03J3
https://dl.doubtnut.com/l/_QQ1JZ6v2cO2N


184. A cylindrical tank of radius 10 m 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. 

B. 

C. 

D. 

Answer:

Watch Video Solution

1
m

h

0.1
m

h

1.1
m

h

0.5
m

h

https://dl.doubtnut.com/l/_B5ECKWUKfM2I


185. The slope of the tangent to the curve

at the point

(2,-1) is:

A. 

B. 

C. 

D. 

Answer:

Watch Video Solution

x = t2 + 3t − 8, y = 2t2 − 2t − 5

22

7

6

7

7
6

−
6

7

https://dl.doubtnut.com/l/_B5ECKWUKfM2I
https://dl.doubtnut.com/l/_DqH06H3XDYGJ


186. The line , is a tangent to the

curve  if the value of m is:

A. 1

B. 2

C. 3

D. 

Answer:

Watch Video Solution

y = mx + 1

y2 = 4x

1

2

https://dl.doubtnut.com/l/_GwnJEicMy9zb


187. The normal at the point (1,1) on the curve

 is:

A. 

B. 

C. 

D. 

Answer:

Watch Video Solution

2y + x2 = 3

x + y = 0

x − y = 0

x + y + 1 = 0

x − y = 1

https://dl.doubtnut.com/l/_lmgC9EhCgpz3


188. The normal to the curve  passing

(1,2) is:

A. 

B. 

C. 

D. 

Answer:

Watch Video Solution

x2 = 4y

x + y = 3

x − y = 3

x + y = 1

x − y = 1

https://dl.doubtnut.com/l/_MTPMldzK8dZb


189. The points on the curve  , where the

normal to the curve makes equal intercepts with

the axes are:

A. 

B. 

C. 

D. 

Answer:

Watch Video Solution

9y2 = x3

(4, ± ( ))
8

3

(4, ( − ))
8

3

(4, ± ( ))
3

8

( ± 4, ( ))
3

8

https://dl.doubtnut.com/l/_s9YANKmr1OP1



