
MATHS

BOOKS - NCERT MATHS (HINGLISH)

APPLICATION OF DERIVATIVES

Application Of Derivatives

1. 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

https://doubtnut.app.link/lkek2J5wfhb
https://doubtnut.app.link/MVcbJvrhfnb
https://doubtnut.app.link/MVcbJvrhfnb
https://dl.doubtnut.com/l/_FDnJswnPS5hN


surface.
 Prove that the radius is decreasing at

a constant rate.

Watch Video Solution

2. If the area of a circle increases at a uniform

rate, then prove that perimeter varies

inversely as the radius.

Watch Video Solution

https://dl.doubtnut.com/l/_FDnJswnPS5hN
https://dl.doubtnut.com/l/_kKb3r5z34gYw


3. 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 flying 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

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

the same time from the junction of two roads

https://dl.doubtnut.com/l/_uyflDCk3QKF3
https://dl.doubtnut.com/l/_BdzRH51fmsfT


inclined at  to each other.If they travel by

different roads,find the rate at which they are

being separated.

Watch Video Solution

45∘

5. Find angle , 0 <  <  , which increase

twice as fast as sine

Watch Video Solution

θ θ
π

2

https://dl.doubtnut.com/l/_BdzRH51fmsfT
https://dl.doubtnut.com/l/_lih5LO8lZMUq


6. Using differentials,
 find the approximate

value of 

Watch Video Solution

(1. 999)5

7. Find the approximate
 volume of metal in a

hollow spherical shell whose internal and

external radii
 are 3 cm and 3.0005 cm,

respectively.

Watch Video Solution

https://dl.doubtnut.com/l/_87iMaFKywT1b
https://dl.doubtnut.com/l/_rAi8za27NimJ
https://dl.doubtnut.com/l/_uKhbicw5xac3


8. 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

9. A swimming pool is to be drained by

cleaning. If L represents the
 number of litres

of water in the pool 
 seconds after the poolt

https://dl.doubtnut.com/l/_uKhbicw5xac3
https://dl.doubtnut.com/l/_ai1KOjcSdBH4


has been plugged off 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 flows out

during the first 5 seconds?

Watch Video Solution

L = 2000(10 − t)2.

10. 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/_ai1KOjcSdBH4
https://dl.doubtnut.com/l/_rMX4ID3seWin


Watch Video Solution

11. 
 are the sides of two squares such

that 
 . Find the rate of the change

of the area of the second square with
respect

to the first square.

Watch Video Solution

xandy

y = x − x2

12. Prove that the curve  and 

intersect orthogonally if .

Watch Video Solution

y = x2 xy = k

8k2 = 1

https://dl.doubtnut.com/l/_rMX4ID3seWin
https://dl.doubtnut.com/l/_UV7I0czUaZbV
https://dl.doubtnut.com/l/_MO3uXRDEJrfL


13. Prove that the curves


touch each other.

Watch Video Solution

xy = 4andx2 + y2 = 8

14. Find the required point be 
 The

tangent to the curve 
 at which

tangent is equally inclined to the axes.

Watch Video Solution

P (x1, y1).

√x + √y = 4

https://dl.doubtnut.com/l/_MO3uXRDEJrfL
https://dl.doubtnut.com/l/_f9RttcF6OyDc
https://dl.doubtnut.com/l/_ZVTf7J1AdGil
https://dl.doubtnut.com/l/_o1kdtpm98xP3


15. Find the angle of intersection of the curves

y  and 

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

= 4 − x2 y = x2

θ = tan−1( )
4√2

7

θ = tan−1( )
√2

7

θ = tan−1(4√2)

θ = tan−1(√2)

https://dl.doubtnut.com/l/_o1kdtpm98xP3
https://dl.doubtnut.com/l/_6Wya9DRIFqhz


16. Prove that the curves


 touch

each other at the point (1,2).

Watch Video Solution

y2 = 4xandx2 + y2 − 6x + 1 = 0

17. Find the equation(s) of normal(s) to the

curve 
 which is (are) parallel to

the line 

Watch Video Solution

3x2 − y2 = 8

x + 3y = 4.

https://dl.doubtnut.com/l/_6Wya9DRIFqhz
https://dl.doubtnut.com/l/_6OZEDv4n4XE6


18. At what points on the curve


, the tangents are

parallel to the 

Watch Video Solution

x2 + y2 − 2x − 4y + 1 = 0

y − aξs?

19. Show that the line 
 touches

the curve 
 at the point where it

crosses the y-axis.

Watch Video Solution

+ = 1
d

a

y

b

y = be− x
a

https://dl.doubtnut.com/l/_ZseHatbk7HJ9
https://dl.doubtnut.com/l/_gtW5Vzuvdazo
https://dl.doubtnut.com/l/_ALe2WSG4pvvV


20. Show that

is increasing in 

Watch Video Solution

f(x) = 2x + cot−1 x + log(√1 + x2 − x)

R

21. Show that for 



is decreasing on 

Watch Video Solution

a ≤ 1, f(x) = √3

sinx − cos x − 2ax + b R.

https://dl.doubtnut.com/l/_ALe2WSG4pvvV
https://dl.doubtnut.com/l/_s65W7D3fYH83


22. Show that 
 is

an increasing function on the
 interval


.

Watch Video Solution

f(x) = tan−1(sinx + cos x)

(0,  π/4)

23. At what points, the
 slope of the curve


 at point 

is given by maximum
slope.

Watch Video Solution

y = − x3 + 3x2 + 9x − 27 (x,   y)

https://dl.doubtnut.com/l/_PhKOERXmxGwn
https://dl.doubtnut.com/l/_AXvIODiqhhPx
https://dl.doubtnut.com/l/_ch8RvxidFvFi


24. Prove that 
 has

maximum value at 
.

Watch Video Solution

f(x) = sinx + √3cos x

x =
π

6

25. If the sum of lengths of hypotenuse and a

side of
 a right angled triangle is given, show

that area of triangle is maximum, when
 the

angle between them is 

Watch Video Solution

.
π

3

https://dl.doubtnut.com/l/_ch8RvxidFvFi
https://dl.doubtnut.com/l/_1l14EygsgOlG
https://dl.doubtnut.com/l/_N9osLSzQYfkf


26. Find the points of
 local maxima, local

minima and the points of inflection of the

function 
 . Also,

find the
 corresponding local maximum and

local minimum values

Watch Video Solution

f(x) = x5 − 5x4 + 5x3 − 1

27. A telephone company in
 a town has 500

subscribers on its list and collects fixed

charges of Rs 300
per subscriber. The company

proposes to increase the annual subscription

https://dl.doubtnut.com/l/_N9osLSzQYfkf
https://dl.doubtnut.com/l/_Sd0GOQVbxqQh


and
 it is believed that every increase of Rs 1

one subscriber will discontinue
 the service.

Find what increase will bring maximum

revenue?

Watch Video Solution

28. If the straight line 

touches the curve 
 , then prove

that 

Watch Video Solution

x cosα + y sinα = p

+ = 1
x2

a2

y2

b2

a2 cos2 α + b2 sin2
α = p2.

https://dl.doubtnut.com/l/_Sd0GOQVbxqQh
https://dl.doubtnut.com/l/_XjsDWfHipYFH
https://dl.doubtnut.com/l/_0ndQ6sccg0Qy


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

made out of a given quantity of card board of

area 
square units. Show that the maximum

volume of the box is 
cubic units.

Watch Video Solution

c2

c3

6√3

30. Find the dimensions of
 the rectangle of

perimeter 36cm which will sweep out a volume

as large as
 possible when revolved about one

of its sides.

https://dl.doubtnut.com/l/_0ndQ6sccg0Qy
https://dl.doubtnut.com/l/_Qu8i0xskX8ox


Watch Video Solution

31. The sum of the surface areas of a sphere

and a cube is given. Show that
 when the sum

of their volumes is least, the diameter of the

sphere is equal
to the edge of the cube.

Watch Video Solution

32. 
 is a diameter of a
 circle and 
 is any

point on the
 circle. Show that the area of


is maximum, when it is
isosceles.

AB C

ABC

https://dl.doubtnut.com/l/_Qu8i0xskX8ox
https://dl.doubtnut.com/l/_lTG52qA60kMt
https://dl.doubtnut.com/l/_SFmbj9IEhbO9


Watch Video Solution

33. A metal box with a
square base and vertical

sides is to contain 1024 cm3 of water,
 the

material for the top and bottom costs Rs 5 per

cm2 and the
 material for the sides costs Rs

2.50 per cm2. Find the least cost
of the box.

Watch Video Solution

https://dl.doubtnut.com/l/_SFmbj9IEhbO9
https://dl.doubtnut.com/l/_Bh0OOIMciDmK


34. The sum of the surface
 areas of the

rectangular parallelopiped with sides 

and 
 and a sphere is given
 to be constant.

Prove that the sum of the volumes is

minimum, if 
 is equal to three times
 the

radius of the sphere. Also, find the minimum

value of the sum of their
volumes.

Watch Video Solution

x,  2x

x

3

x

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


35. The sides of an equilateral triangle are

increasing at the rate of 2 cm/sec. How far is

the area increasing when the
side is 10 cms?

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

10cm2 /s

√3cm2 /s

10√3cm2 /s

cm2 /s
10

3

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


36. 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 10

cm/s. How fast is the angle between the ladder

and the ground decreasing when the foot of

the ladder is 2 m away from the wall?

A.  rad/s

B.  rad/s

C. 20 rad/s

D. 10 rad/s

1

10

1

20

https://dl.doubtnut.com/l/_RRf9kilXX1In


Answer: B

Watch Video Solution

37. The curve  has at (0, 0)

A. a vertical tangent (parallel to Y-axis)

B. a horizontal tangent (parallel to X-axis)

C. an oblique tangent

D. no tangent

Answer: A

y = x
1
5

https://dl.doubtnut.com/l/_RRf9kilXX1In
https://dl.doubtnut.com/l/_uSEFZPvsRt1U


Watch Video Solution

38. Find the equation(s) of normal(s) to the

curve 
 which is (are) parallel to

the line 

A. 

B. 

C. 

D. 

Answer: C

3x2 − y2 = 8

x + 3y = 4.

3X − Y = 8

3X + Y + 8 = 0

X + 3Y ± 8 = 0

X + 3Y = 0

https://dl.doubtnut.com/l/_uSEFZPvsRt1U
https://dl.doubtnut.com/l/_Ux92ScIRp0Hi


Watch Video Solution

39. If the curves  and  cut

orthogonally at  then  (A) 1 (B) 

(C) 6 (D) 

A. 1

B. 0

C. 

D. 6

Answer: D

ay + x2 = 7 x3 = y

(1, 1) a = −6

1

6

−6

https://dl.doubtnut.com/l/_Ux92ScIRp0Hi
https://dl.doubtnut.com/l/_yPZcjEXQ984N


Watch Video Solution

40. If  and if  changes from 2 to

1.99. what is the appoinmate change in 

A. 

B. 

C. 

D. 

Answer: A

y = x4 − 12 x

y.

0.32

0.032

5.68

5.968

https://dl.doubtnut.com/l/_yPZcjEXQ984N
https://dl.doubtnut.com/l/_TDXx3Mx60hfX


Watch Video Solution

41. Find the equation of the tangent to the

curve 
 where it crosses

the x-axis.

A. 

B. 

C. 

D. 

Answer: A

(1 + x2)y = 2 − x,

x + 5y = 2

x − 5y = 2

5x − y = 2

5x + y = 2

https://dl.doubtnut.com/l/_TDXx3Mx60hfX
https://dl.doubtnut.com/l/_eow9W28uLTLO


Watch Video Solution

42. The points at which the tangents to the

curve  are parallel to the X-

axis are

A. 

B. 

C. 

D. 

Answer: D

y = x3 − 12x + 18

(2 − 2), ( − 2, − 34)

(2, 34), ( − 2, 0)

(0, 34), ( − 2, 0)

(2, 2), ( − 2, 34)

https://dl.doubtnut.com/l/_eow9W28uLTLO
https://dl.doubtnut.com/l/_AlvYiWYZDqlC


Watch Video Solution

43. The tangent to the curve  at the

point (0,1) meets X-axis at

A. 

B. 

C. 

D. 

Answer: B

y = e2x

(0, 1)

( − , 0)
1

2

(2, 0)

(0, 2)

https://dl.doubtnut.com/l/_AlvYiWYZDqlC
https://dl.doubtnut.com/l/_Ogj167Ccc3AC


Watch Video Solution

44. The slope of the tangent to the curve

at the

point is(A)  (B)  (C)  (D) 

A. 

B. 

C. 

D. 

Answer: B

x = t2 + 3t − 8, y = 2t2 − 2t − 5

(2, 1)
22

7

6

7

7
6

−6

7

22

7

6

7

−
6

7

−6

https://dl.doubtnut.com/l/_Ogj167Ccc3AC
https://dl.doubtnut.com/l/_NJ0GGOG8VU0z


Watch Video Solution

45. The two curves  and 

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

x3 − 3xy2 + 2 = 0

3x2y − y3 − 2 = 0

π

4

π

3

π

2

π

6

https://dl.doubtnut.com/l/_NJ0GGOG8VU0z
https://dl.doubtnut.com/l/_Av4uURhzECCd


46. 24. Find the intervals in which the

following function is (a) increasing and (b)

decreasing 

A. 

B. 

C. 

D. 

Answer: B

f(x) = 2x3 + 9x2 + 12x − 1

[ − 1, ∞]

[ − 2, − 1]

( − ∞, − 2)

[ − 1, 1]

https://dl.doubtnut.com/l/_Av4uURhzECCd
https://dl.doubtnut.com/l/_R1Wt2FpsKJvp


Watch Video Solution

47. The function  be defined by 

 then 

A. has minimum at x=

B. has a maximum at x=0

C. is a decreasing function

D. is in increasing function

Answer: D

Watch Video Solution

f :R → R

f(x) = 2x + cos x f

π

https://dl.doubtnut.com/l/_R1Wt2FpsKJvp
https://dl.doubtnut.com/l/_6GHzIbrwaAL5


48. If  decreases for the values

of  given by

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

y = x(x − 3)2

x

1 < x < 3

x < 0

x > 0

0 < x <
3

2

https://dl.doubtnut.com/l/_6GHzIbrwaAL5
https://dl.doubtnut.com/l/_Gwaz1IlnAb6t


49. The function

 is

strictly

A. increasing in 

B. decreasing in 

C. decreasing in 

D. decreasing in 

Answer: B

Watch Video Solution

f(x) = 4 sin3 x − 6sin2 x + 12sinx + 100

π,
3π

2

( , π)
π

2

[ − , ]
π

2

π

2

[0, ]
π

2

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


50. Which of the following functions are

decreasing on 
 ?
 (i) 
 (ii) 

(iii) 
(iv) 

A. sin2x

B. tanx

C. cosx

D. cos3x

Answer: C

Watch Video Solution

(0,  π/2) cos x cos 2x

tanx cos 3x

https://dl.doubtnut.com/l/_WeynRd0RX1ab


51. The function 

A. always increases

B. always decreases

C. never increases

D. sometimes increases and sometimes

decreases

Answer: A

Watch Video Solution

f(x) = tanx − x

https://dl.doubtnut.com/l/_IwXtf3L9E1HR
https://dl.doubtnut.com/l/_ySiLNglz13s1


52. If  is real, then the minimum value of the

expression  is

A. 

B. 0

C. 1

D. 2

Answer: C

Watch Video Solution

x

x2 − 8x + 17

−1

https://dl.doubtnut.com/l/_ySiLNglz13s1


53. Show that the least value of the function


 in the interval 

is 135.

Watch Video Solution

f(x) = x3 − 18x2 + 96x [0, 9]

54. Show that the least value of the function

 on 

has one maxima and one minima.

Watch Video Solution

f(x) = 2x3 − 3x2 − 12x + 1 [ − 2, 2.5]

https://dl.doubtnut.com/l/_vvEKA7SAxenC
https://dl.doubtnut.com/l/_W7sDnp9PKhh1
https://dl.doubtnut.com/l/_RkUNECRs5RDO


55. Show that The maximum value of sinx. cosx

in R is 

Watch Video Solution

1

2

56. At 
 is

A. maximum

B. minimum

C. zero

D. neither maximum nor minimum

x = ,   f(x) = 2 sin 3x + 3cos 3x
5π

6

https://dl.doubtnut.com/l/_RkUNECRs5RDO
https://dl.doubtnut.com/l/_LDnmAsQ3MAfk


Answer: D

Watch Video Solution

57. The maximum slope of curve y

 is

A. 0

B. 12

C. 16

D. 32

= − x3 + 3x2 + 9x − 27

https://dl.doubtnut.com/l/_LDnmAsQ3MAfk
https://dl.doubtnut.com/l/_sqN6FGS2rTL5


Answer: B

Watch Video Solution

58. The function  has a stationary

point at

A. x=e

B. x

C. x=1

D. 

f(x) = xx

=
1

e

x = √e

https://dl.doubtnut.com/l/_sqN6FGS2rTL5
https://dl.doubtnut.com/l/_DWwp0AmZ50yj


Answer: B

Watch Video Solution

59. Show that the maximum
value of 
 is 


.

A. e

B. 

C. 

D. 

( )
x1

x

e1 / e

ee

e1 / e

( )
1 / e1

e

https://dl.doubtnut.com/l/_DWwp0AmZ50yj
https://dl.doubtnut.com/l/_00vRaqe9hQJL


Answer: C

Watch Video Solution

60. The curves  and 

 touch each other at the

point

Watch Video Solution

y = 4x2 + 2x − 8

y = x3 − x + 13

61. The equation of normal to the curve y=tanx

at (0,0) is ………………..

https://dl.doubtnut.com/l/_00vRaqe9hQJL
https://dl.doubtnut.com/l/_4Oe9FaCA1c5J
https://dl.doubtnut.com/l/_JmmbPjT42kd1


Watch Video Solution

62. Find the values of 
 for which the

function 
 is increasing

function on 
.

Watch Video Solution

' a'

f(x) = sinx − ax + 4

R

63. The function 

decreases in the interval

Watch Video Solution

f(x) = , x > 0
2x2 − 1

x4

https://dl.doubtnut.com/l/_JmmbPjT42kd1
https://dl.doubtnut.com/l/_1DJACxHmFt7D
https://dl.doubtnut.com/l/_yMF6XRuBArHV


64. The least function value of function f(x)

 (where, ) is

……………………

Watch Video Solution

= ax +
b

x
a > 0, b > 0, x > 0

https://dl.doubtnut.com/l/_yMF6XRuBArHV
https://dl.doubtnut.com/l/_crRqdBVt2A9b

