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APPLICATION OF DERIVATIVES

Solved Problems

1. Find dy and  at x=10 when 

.

Watch Video Solution

△ y  of y = x2 + x

△ x = 0.1

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


2. Find  and dy for the function ,

when x=10, 

Watch Video Solution

Δy y = x2 + x

Δx = 0.1

3. The side of a square is increased from 3 cm to 3.01

cm. Find the approximate increase in the area of the

square.

Watch Video Solution

https://dl.doubtnut.com/l/_PEpgvJOVttYi
https://dl.doubtnut.com/l/_6KmtInFl8SqG
https://dl.doubtnut.com/l/_h4DDZQA7yg0X


4. If the radius of a sphere is increased from 7 cm to

7.02 cm. then �nd the approximate increase in the

volume of the sphere.

Watch Video Solution

5. Show that the relative error in the  power of a

number is 'n' times the relative error in that number

Watch Video Solution

nth

6. If the increase in the side of a square is 2% then

�nd the approximate percentage of increase in the

https://dl.doubtnut.com/l/_dMps10Q8EvEK
https://dl.doubtnut.com/l/_LeV2nqQw3Rag
https://dl.doubtnut.com/l/_D5h9StTNjqvn


area of the square.

Watch Video Solution

7. If an error of 0.01cm is made in measuring the

perimeter of a circle and the perimeter is measured

as 44cm then �nd the approximate error and

relative error in its area.

Watch Video Solution

8. Find the approximate value of 

Watch Video Solution

3√999

https://dl.doubtnut.com/l/_D5h9StTNjqvn
https://dl.doubtnut.com/l/_jhCHfgwCS3Ux
https://dl.doubtnut.com/l/_ADvHzNWiei6e


9. Find the slope of the tangent to the following

curves at the ponts as indicated. 

(i)  at   

(ii)  at   

(iii)  at   

(iv)  at 

View Text Solution

y = 5x2 ( − 1, 5)

y = (x ≠ 1)
1

x − 1
[3, ]

1

2

x = a secθ, y = a tan θ θ =
π

6

( )
n

+ ( )
n

= 2
x

a

y

b
(a, b)

10. Find the equation of the tangent and the normal

to the curve  at the point .

Watch Video Solution

y = 5x4 (1, 5)

https://dl.doubtnut.com/l/_ADvHzNWiei6e
https://dl.doubtnut.com/l/_NRi88uTMgU5Z
https://dl.doubtnut.com/l/_0i7oUZ2OP1Bp


11. Find the equations of the tangent and the normal

to the curve  at (a,a)

Watch Video Solution

y4 = ax3

12. Find the equations of the tangent to the curve

, where it meets the X-axis.

Watch Video Solution

y = 3x2 − x3

13. Find the points at which the curve  has

horizontal tangents.

y = sinx

https://dl.doubtnut.com/l/_0i7oUZ2OP1Bp
https://dl.doubtnut.com/l/_8AHqbDuiFgHu
https://dl.doubtnut.com/l/_HaFhRD8lnO0S
https://dl.doubtnut.com/l/_hTWQXBFRgTYT


Watch Video Solution

14. The function  has stationary point

at

Watch Video Solution

f(x) = x1 /x

15. Find whether the curve  has a

verical tangent at .

Watch Video Solution

y = f(x) = x2 / 3

x = 0

https://dl.doubtnut.com/l/_hTWQXBFRgTYT
https://dl.doubtnut.com/l/_iBx82p7Qu5PB
https://dl.doubtnut.com/l/_4yz0I57HAZX3


16. S.T the tangent at any point  on the curve

.

Watch Video Solution

θ

x = c secθ, y = c tan θ  is y sin θ = x − cos θ

17. Show that the area of the triangle formed by the

tangent at any point on the curve xy=c, (c 0), with

the coordinate axes is constant.

Watch Video Solution

≠

18. Show that the equation of the tangent to the

curve  at the( )
n

+ ( )
n

= 2(a ≠ 0, b ≠ 0)
x

a

y

b

https://dl.doubtnut.com/l/_V6dTf4L5Bayf
https://dl.doubtnut.com/l/_TYS86kPTVm9C
https://dl.doubtnut.com/l/_MUCxtzFNFJ4O


point (a,b) is 

Watch Video Solution

+ = 2
x

a

y

b

19. Show that the square of the lengh of the

subtangent at any point on the curve

 varies witht the length of

the subnormal at that point

Watch Video Solution

by2 = (x + a)3(b ≠ 0)

20. Find the value of k, so that the length of the

subnormal at any point on the curve  isy = a1 −kxk

https://dl.doubtnut.com/l/_MUCxtzFNFJ4O
https://dl.doubtnut.com/l/_SWe6zyRlW4y9
https://dl.doubtnut.com/l/_mlY42s9VKXiI


a constant

Watch Video Solution

21. Find the angle between the curves xy=2 and

Watch Video Solution

x2 + 4y = 0

22. Find the angle between the curve 

and y-axis.

Watch Video Solution

2y = e−x / 2

https://dl.doubtnut.com/l/_mlY42s9VKXiI
https://dl.doubtnut.com/l/_pzS1hbDLO2RK
https://dl.doubtnut.com/l/_15bhf5kfdlwG
https://dl.doubtnut.com/l/_laEbWhI8e2vE


23. If  , then show

that the condition for orthogonality of above curves

is 

Watch Video Solution

ax2 + by2 = 1, a1x
2 + b1y

2 = 1

− = −
1

a

1

b

1

a1

1

b1

24. S.T the curves 

intersect orthogonally.

Watch Video Solution

y2 = 4(x + 1), y2 = 36(9 − x)

25. Find the average rate of change of

 between  and .s = f(t) = 2t2 + 3 t = 2 t = 4

https://dl.doubtnut.com/l/_laEbWhI8e2vE
https://dl.doubtnut.com/l/_Tlf7Ifm3AhIM
https://dl.doubtnut.com/l/_Ql71S2K0FJGa


View Text Solution

26. Find the rate of change of the area of a circle per

second with respect to its radius r when r = 5 cm.

Watch Video Solution

27. The volume of a cube is increasing at a rate of 9

cubie centimeters per second. How fast is the

surface area increasing when the length of edge is

10 cms?

Watch Video Solution

https://dl.doubtnut.com/l/_Ql71S2K0FJGa
https://dl.doubtnut.com/l/_oI8RCGTtg6kg
https://dl.doubtnut.com/l/_jdycVnMpXpgL


28. A particle is moving in a straight line so that

after t seconds its distance is s (in cms) from a �xed

point on the line is given by 

Find the velocity at time t= 2sec (ii) the initial

velocity can acceleration at t=2 sec

Watch Video Solution

s = f(t) = 8t + t3.

29. A container in the shape of an inverted cone has

height 12 cm and radius 6cm at the top. If it is �lled

with water at the rate of , what is the

rate of change in the rate of change in the height of

water level when the tank is �lled 8 cm?

12cm3 /sec

https://dl.doubtnut.com/l/_7lG6xfNlONEV
https://dl.doubtnut.com/l/_jKgf8KnzTjqy


Watch Video Solution

30. A particle is moving along a line according to

s=f(t)  where s is measured in

meter and t is measured in seconds. Find the

velocity and acceleration at time t. At what time the

acceleration is zero.

Watch Video Solution

= 4t3 − 3t2 + 5t − 1

31. The quantity (in mg) of a drug in the blood at

time t(sec) is given by q=3 (0.4)^t. Find the

instantaneous rate of change at t=2sec.

https://dl.doubtnut.com/l/_jKgf8KnzTjqy
https://dl.doubtnut.com/l/_4FQYvNihJlWH
https://dl.doubtnut.com/l/_PRuFrOnNUnZH


Watch Video Solution

32. Let a kind of bacteria grow by  (t in sec). At

what time the rate of growth of the bacteria is 300

bacteria per sec?

Watch Video Solution

t3

33. 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,

C(x) = 0.005x3 − 0.02x2 + 30x + 5000

https://dl.doubtnut.com/l/_PRuFrOnNUnZH
https://dl.doubtnut.com/l/_vvWEbloQeaio
https://dl.doubtnut.com/l/_Q5F70RGBkN6i


where by marginal cost we mean the instantaneous

rate of change of total cost at any level of output.

Watch Video Solution

34. The total revenue in Rupees received from the

sale of x units of a product is given by 

R(x) = + 36x + 5. The marginal revenue, when x =

15 is

Watch Video Solution

3x2

https://dl.doubtnut.com/l/_Q5F70RGBkN6i
https://dl.doubtnut.com/l/_3R5jMlG7Faky


35. Verify Rolle's theorem for the function

on [-3,3]

Watch Video Solution

y = f(x) = x2 + 4

36. Verify Rolle's theorem for the function

 in [-3,0].

Watch Video Solution

f(x) = x(x + 3)e− x

2

37. Let  then prove

that there is more than one 'c' in (1,3) such that

f(x) = (x − 1)(x − 2)(x − 3)

f' (c) = 0

https://dl.doubtnut.com/l/_GxsMcokR7wHS
https://dl.doubtnut.com/l/_jyoc4CjFRT2I
https://dl.doubtnut.com/l/_O672SXHnb7zP


Watch Video Solution

38. On the curve , �nd a point at which the

tangent is parallel to the chord joining (0,0) and (1,1).

Watch Video Solution

y = x2

39. Find the intervals on which 

is increasing or decreasing ?

Watch Video Solution

f(x) = x2 − 3x + 8

https://dl.doubtnut.com/l/_O672SXHnb7zP
https://dl.doubtnut.com/l/_0j0OFY3i8p2w
https://dl.doubtnut.com/l/_Yt7D2HCVHFUO


40. Show that  is strictly decreasing on 

 and strictly increasing on .

Watch Video Solution

f(x) = |x|

( − ∞, 0) (0, ∞)

41. Find the intervals on which the function

 is a strictly increasing

function.

Watch Video Solution

f(x) = x3 + 5x2 − 8x + 1

42. For the function , �nd the points at

which it is (i) increasing and (ii) decreasing. Hence

f(x) = xx

https://dl.doubtnut.com/l/_CikHeAqqOIBP
https://dl.doubtnut.com/l/_vwxFALPrSCtr
https://dl.doubtnut.com/l/_Ue2iUpdfJXq9


determine which of  is greater.

Watch Video Solution

eπ, πe

43. Determine the intervals in which

 is stricly

increasing and decreasing.

Watch Video Solution

f(x) = + 18x, ∀x ∈ R − {0}
2

(x − 1)

44. Let  be de�ned on .

Determine the intervals in which f(x) is strictly

decreasing and strictly increasing.

f(x) = sinx − cos x [0, 2π]

https://dl.doubtnut.com/l/_Ue2iUpdfJXq9
https://dl.doubtnut.com/l/_FLTtL8bDYpog
https://dl.doubtnut.com/l/_YsiLlprThSS8


Watch Video Solution

45. If  then show that .

View Text Solution

0 ≤ x ≤
π

2
x ≥ sinx

46. Let  be de�ned by 

. Find the global minimum

value and a point of global minimum.

View Text Solution

f' :R → R

f(x) = 4x2 − 4x + 11

https://dl.doubtnut.com/l/_YsiLlprThSS8
https://dl.doubtnut.com/l/_v9feeHvYZ5fm
https://dl.doubtnut.com/l/_HQTRt2SEpthX


47. Let  be de�ned by .

Find the global maximum of f(x) and a point of

global manimum.

View Text Solution

f : [ − 2, 2] → R f(x) = {x∣

48. Find the global maximum and global minimumor

of the function  de�ned by 

Watch Video Solution

f :R → R f(x) = x2

49. Find the extreme points of

 and state whether thef(x) = 3x4 − 4x3 + 1

https://dl.doubtnut.com/l/_ZluVD5QOOyxC
https://dl.doubtnut.com/l/_DHGJ6pD4Ajeq
https://dl.doubtnut.com/l/_KlRcuqiWcG8A


function has local maxima and local minima at those

points.

Watch Video Solution

50. Find all the points of local maxima and local

minima of the function 

Watch Video Solution

f(x) = x3 − 6x2 + 12x − 8

51. �nd the points of local minimum and local

maximum of the function 

View Text Solution

f(x) = sin 2x ∀xε[0, 2π]

https://dl.doubtnut.com/l/_KlRcuqiWcG8A
https://dl.doubtnut.com/l/_icvzOfuAq9IS
https://dl.doubtnut.com/l/_bmxQlMYxY3FV


52. Find the points of local extrema of the function

. Also �nd its

local extrema.

Watch Video Solution

f(x) = x3 − 9x2 − 48x + 6 ∀x ∈ R

53. Find the points of loacal extrema of

. Also �nd its local extrema.

View Text Solution

f(x) = x6 ∀xεR

https://dl.doubtnut.com/l/_bmxQlMYxY3FV
https://dl.doubtnut.com/l/_oouMaFpd5Dxp
https://dl.doubtnut.com/l/_m8oMNL4VbN7f


54. Find the points of local extrema for the function 

f(x) = cos4x de�ned on 

Watch Video Solution

[0, ]
π

2

55. Find two positive numbers whose sum is 15 so

that the sum of their squares is minimum.

Watch Video Solution

56. Find the maximum area of the rectangle that can

be formed with �xed perimeter 20.

W t h Vid S l ti

https://dl.doubtnut.com/l/_JKoCUifN4jiN
https://dl.doubtnut.com/l/_zN1VI1Rq0Du7
https://dl.doubtnut.com/l/_KUcYH4lETJWr


Watch Video Solution

57. Find the point on the graph  which is the

nearest to the point (4,0)

Watch Video Solution

y2 = x

58. 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/_KUcYH4lETJWr
https://dl.doubtnut.com/l/_aETDfl03s31O
https://dl.doubtnut.com/l/_3zXoCvGEFClr
https://dl.doubtnut.com/l/_j1d8Yzit9HHb


59. The pro�t function p(x) of a company, selling x

items per day is given by p(x)=(150-x)x-1600. Find the

number of items that the company should sell to

get maximum pro�t. Also �nd the maximum pro�t.

Watch Video Solution

60. The pro�t function p(x) of a company, selling x

items per day is given by p(x)=(150-x)x-1600. Find the

number of items that the company should sell to

get maximum pro�t. Also �nd the maximum pro�t.

Watch Video Solution

https://dl.doubtnut.com/l/_j1d8Yzit9HHb
https://dl.doubtnut.com/l/_4ECEduqNJjSP
https://dl.doubtnut.com/l/_C4OMr3R4o6bn


Exercise 10 A

61. Find the absolute extremum of  is

de�ned on [-2,2]

Watch Video Solution

f(x) = x2

62. Find the absolute maximum and absolute

minimu values of  on [0, 1].

Watch Video Solution

f(x) = x40 − x20

https://dl.doubtnut.com/l/_C4OMr3R4o6bn
https://dl.doubtnut.com/l/_y1iCxfq5ej5B


1. Find  for the following functions for

the values of x and  which are shown against

each of the functions. 

Watch Video Solution

Δy and dy

Δx

y = x2 + 3x + 6, x = 10 and Δx = 0.01

2. Find  and dy for the following functions  

Watch Video Solution

δy

y = ex + x, x = 5 and δx = 0.002

https://dl.doubtnut.com/l/_sSgtHnlKwVqB
https://dl.doubtnut.com/l/_Ao1RUgy7EIPk


3. Find  and dy for the following functions for the

values of x and  which are shown against each of

the functions. 

 and 

View Text Solution

Δy

Δx

y = 5x2 + 6x + 6, x = 2 Δx = 0.001

4. Find  and dy for the following functions  

Watch Video Solution

δy

y = , x = 8 and δx = 0.02
1

x + 2

https://dl.doubtnut.com/l/_27sYmAFOVSJg
https://dl.doubtnut.com/l/_O5BYiqPHYTul


5. Find  for the following functions for

the values of x and  which are shown against

each of the functions. 

Watch Video Solution

Δy and dy

Δx

y = cos(x), x = 60∘ and Δx = 1∘

6. Find the approximations of the following 

Watch Video Solution

√82

https://dl.doubtnut.com/l/_qthSzIbP9Mo1
https://dl.doubtnut.com/l/_TdtnYT9p1XPX


7. Find the approximations of the following 

Watch Video Solution

3√65

8. Find the approximations of the following 

Watch Video Solution

√25001

9. Find the approximations of the following 

W t h Vid S l ti

3√7.8

https://dl.doubtnut.com/l/_tXXoLn7QKmER
https://dl.doubtnut.com/l/_vGbIe9fgveUt
https://dl.doubtnut.com/l/_ohAAE8ee1MZi


Watch Video Solution

10. Find the approximations of the following 

Watch Video Solution

sin(62∘ )

11. Find the approximations of the following 

cos(60^(@)5')`

Watch Video Solution

https://dl.doubtnut.com/l/_ohAAE8ee1MZi
https://dl.doubtnut.com/l/_V48hqnPyxWsN
https://dl.doubtnut.com/l/_zyriN6nKl7M5


12. Find the approximations of the following 

Watch Video Solution

4√17

13. If the increase in the side of a square is 4% Then

�nd the approximate percentage of increase in the

area of the square.

Watch Video Solution

14. The radius of a sphere is measured as 14 cm.

Later it was found that there is an error 0.02 cm in

https://dl.doubtnut.com/l/_QdqhEvxV7ZOx
https://dl.doubtnut.com/l/_iKrW6MBCzAoa
https://dl.doubtnut.com/l/_dTnuZk6Wdi0R


measuring the radius. Find the approximate error in

surface of the sphere.

Watch Video Solution

15. The diameter of a sphere is measured to be 40

cm. If an error of 0.02 cm is made in it, then �nd

approximate errors in volume and surface area of

the sphere.

Watch Video Solution

https://dl.doubtnut.com/l/_dTnuZk6Wdi0R
https://dl.doubtnut.com/l/_ONwpGPzQHQGQ


Exercise 10 B

16. The time t of a complete oscillation of a simple

pendulum of length l is given by where g is

gravitational constant. Find the approximate

percentage of error in t when the percentage of

error in l is 1%.

Watch Video Solution

t2π√
l

g

1. Find the slope of the tangent to the curve

 at x = 4.y = 3x4– 4x

https://dl.doubtnut.com/l/_HkPKq3EhVtIi
https://dl.doubtnut.com/l/_lPgXqZVKORN1


Watch Video Solution

2. Find the slopr of the tangent to the curve

 at .

Watch Video Solution

y =
x − 1

x − 2
x ≠ 2  and x = 10

3. Find the slope of the tangent to the curve

 at the point whose x co-ordinate is

2.

Watch Video Solution

y = x3 − x + 1

https://dl.doubtnut.com/l/_lPgXqZVKORN1
https://dl.doubtnut.com/l/_vZRVQNHl5JFI
https://dl.doubtnut.com/l/_lYgWWc1iPEDr


4. Find the slope of the tangent to the curve,

 at the point whose x co-ordinate is

3.

Watch Video Solution

y = x3 − 3x + 2

5. Find the slope of the normal to the curve

 at  .

Watch Video Solution

x = a cos3 θ, y = a sin3 θ θ =
π

4

6. Find the slope of the normal to the curve x=1 -a sin

 , y = b  at  .θ cos2 θ θ =
π

2

https://dl.doubtnut.com/l/_08LIK4vAMHm3
https://dl.doubtnut.com/l/_ansdwDEqPJHP
https://dl.doubtnut.com/l/_Zt8s9R29ui9E


Watch Video Solution

7. Find the points at which the tangent to the curve

 is parallel to the x-axis.

Watch Video Solution

y = x3 − 3x2 − 9x + 7

8. Find a point on the curve y =  at which the

tangent is parallel to the chord joining the points (2,

0) and (4, 4).

Watch Video Solution

(x– 2)2

https://dl.doubtnut.com/l/_Zt8s9R29ui9E
https://dl.doubtnut.com/l/_Ic75nB1secld
https://dl.doubtnut.com/l/_utQ6XUPwY1gC
https://dl.doubtnut.com/l/_Nz5jF5m4dgzn


9. Find the point on the curve  at

which the tangent is 

Watch Video Solution

y = x3 − 11x + 5

y = x − 11

10. Find the equations of all lines having slope 0

which are tangent to the curve 

.

Watch Video Solution

y =
1

x2 − 2x + 3

11. Find the equations of tangent and normal to the

following curves at the points indicated againts: 

https://dl.doubtnut.com/l/_Nz5jF5m4dgzn
https://dl.doubtnut.com/l/_BjzLE2kBSqdD
https://dl.doubtnut.com/l/_n05qZlPk90Ff


 at (0,5)

Watch Video Solution

y = x4 − 6x3 + 13x2 − 10x + 5

12. Find the equations of tangent and normal to the

following curves at the points indicated against: 

Watch Video Solution

y = x3at(1, 1)

13. Find the equations of tangent and normal to the

following curves at the points indicated againts: 

y = x2at(0, 0)

https://dl.doubtnut.com/l/_n05qZlPk90Ff
https://dl.doubtnut.com/l/_5ObhmAhsZEo5
https://dl.doubtnut.com/l/_pbpFau3GWtiF


Watch Video Solution

14. Find the equations of tangent and normal to the

following curves at the points indicated againts: 

 at 

Watch Video Solution

x = cos t, y = sin t t =
π

4

15. Find the equations of tangent and normal to the

following curves at the points indicated againts: 

Watch Video Solution

y = x2 − 4x + 2at(4, 2)

https://dl.doubtnut.com/l/_pbpFau3GWtiF
https://dl.doubtnut.com/l/_HL3JTtAmGn42
https://dl.doubtnut.com/l/_EWsWbvjkgiJv
https://dl.doubtnut.com/l/_M2Ka6aZ4jZGX


16. Find the equations of tangent and normal to the

following curves at the points indicated againts: 

Watch Video Solution

y = at(0, 1)
1

1 + x2

17. Find the equations of tangent and normal to the

curve xy = 10 at (2 , 5)

Watch Video Solution

18. Find the equation of tangent and normal to the

curve  at (-1,3)y = x3 + 4x

https://dl.doubtnut.com/l/_M2Ka6aZ4jZGX
https://dl.doubtnut.com/l/_9ayUOiVQiznF
https://dl.doubtnut.com/l/_jOzYnU0aQcN7


Watch Video Solution

19. If the slope of the tangent to the curve

 at the point it is  then �nd

the equation of that point.

Watch Video Solution

x2 − 2xy + 4y = 0
−3

2

20. If the slope of the tangent to the curve

 at a point on it is  then �nd the

equation of tangent and normal at the point

Watch Video Solution

y = x logx
3

2

https://dl.doubtnut.com/l/_jOzYnU0aQcN7
https://dl.doubtnut.com/l/_DlpQVDq8zVt6
https://dl.doubtnut.com/l/_pQnxMqNHr8pu


21. Find the equation of tangent and normal to the

curve  at the point where the curve meets

the Y - axis

Watch Video Solution

y = 2.e
− x

3

22. Show that the tangent at  on the curve 

Watch Video Solution

P (x1, y1)

√x + √y = √a  is xx1 + yy1 = a
− 1
2

− 1
2

1
2

23. At what points on the curve . The

slops of tangents are equal to 2 ?

x2 − y2 = 2

https://dl.doubtnut.com/l/_Zk7oa1UrL2QY
https://dl.doubtnut.com/l/_C3vt87cpfFwn
https://dl.doubtnut.com/l/_FZLuxmrYMGRt


Watch Video Solution

24. Show that the curves

 have a common

tangent at the point (1,1)

Watch Video Solution

x2 + y2 = 2, 3x2 + y2 = 4x

25. At the point  on the curve 

 show that the tangent is 

Watch Video Solution

(x1, y1)

x3 + y3 = 3axy

(x2
1 − ay1)x + (y2

1 − ax1)y = ax1y1

https://dl.doubtnut.com/l/_FZLuxmrYMGRt
https://dl.doubtnut.com/l/_98Rp31N6AeAY
https://dl.doubtnut.com/l/_nrpSlkjiQ4rp


26. Show that the tangent at the point P(2,-2) on the

curve y(1-x)=x makes intercepts of equal length on

the coordinates axex and the normal at P passes

through the origin.

Watch Video Solution

27. IF the tangent at a point on the curve

 intersects the coordinate axes

in A and B then show that the length AB is a

constant.

Watch Video Solution

x2 / 3 + y2 / 3 = a2 / 3

https://dl.doubtnut.com/l/_gxJ3IzWb9Trh
https://dl.doubtnut.com/l/_62GsutIpDWE9


Exercise 10 C

28. IF the tangent at any point P on the curve

,  meets the coordinate axes

in A.B then show that  is a constant.

Watch Video Solution

xmyn = am+n mn ≠ 0

AP :BP

1. Find the lengths of subtangent and subnormal at

a point on the curve 

Watch Video Solution

y = b sin( )
x

a

https://dl.doubtnut.com/l/_qsRDN9j2qVZl
https://dl.doubtnut.com/l/_qn6LXaMPuBF9
https://dl.doubtnut.com/l/_OpmFS3wq4ePZ


2. Show that the length of subnormal at any point

on the curve  varies as the cube of the

ordinate of the point

Watch Video Solution

xy = a2

3. Show that at any point (x,y) on the curve ,

the length of the subtangent is a constant and the

length of the subnormal is .

Watch Video Solution

y = b
x
a

y2

a

https://dl.doubtnut.com/l/_OpmFS3wq4ePZ
https://dl.doubtnut.com/l/_QtNxVfuoocLi


4. Find the value of k, so that the length of the

subnormal at any point on the curve  is

a constant.

Watch Video Solution

xyk = ak+ 1

5. At any point t on the curve x=a(t+sint), y=a(1-cost),

�nd the lengths of tangent, normal, subtangent and

subnormal.

Watch Video Solution

https://dl.doubtnut.com/l/_iB9iPOaih2Kn
https://dl.doubtnut.com/l/_C6uMdYmDfqOd


Exercise 10 D

6. Find lengths of normal and subnormal at a point

on the curve 

Watch Video Solution

y = (e + e− )
a

2

x
a

x
a

7. Find the length of subtangent, subnormal at a

point on the curve 

x=a(cost+sint), y=a(sint-tcost)

Watch Video Solution

https://dl.doubtnut.com/l/_diQEg5t2D0iC
https://dl.doubtnut.com/l/_UIAns67YMb1o
https://dl.doubtnut.com/l/_veL3QUHz9xKu


1. Find the angle between the curves

Watch Video Solution

x + y + 2 = 0 and x2 + y2 − 10y = 0

2. Find the angle between the curves given below. 

.

View Text Solution

y2 = 4x, x2 + y2 = 5

3. Find the angle between the cures given below :

Watch Video Solution

x2 + 3y = 3, x2 − y2 + 25 = 0

https://dl.doubtnut.com/l/_veL3QUHz9xKu
https://dl.doubtnut.com/l/_v75fpk2RWWzQ
https://dl.doubtnut.com/l/_kSQkPw7X4sTZ


4. Find the angle between the cures given below :

Watch Video Solution

x2 = 2(x + 1), y =
8

x2 + 4

5. Find the angle between the curve and line given

below :  (in the 

quadrant)

Watch Video Solution

2y − 9x = 0, 3x2 + 4y = 0 4th

https://dl.doubtnut.com/l/_kSQkPw7X4sTZ
https://dl.doubtnut.com/l/_PPgptTG5jSZc
https://dl.doubtnut.com/l/_BKHaa03M0J1F


6. Find the angle between the cures given below : 

Watch Video Solution

y2 = 8x, 4x2 + y2 = 32

7. Find the angle between the curves given below. 

.

View Text Solution

x2y = 4, y(x2 + 4) = 8

8. S.T the curves 

touch each other at .

h id l i

6x2 − 5x + 2y = 0, 4x2 + 8y2 = 3

( , )
1

2

1

2

https://dl.doubtnut.com/l/_Pb8BhatxbdFX
https://dl.doubtnut.com/l/_KCrCwW1AnASh
https://dl.doubtnut.com/l/_JlTCFUVlnxit


Exercise 10 E

Watch Video Solution

1. At time t, the distance s of a particle moving in a

straight line is given by  Find the

average velocity between t= 2sec and t= 8 sec.

Watch Video Solution

s = 4t2 + 2t.

2. If  then �nd the average rate of change of y

between x= 2 and x= 4.

Watch Video Solution

y = x4

https://dl.doubtnut.com/l/_JlTCFUVlnxit
https://dl.doubtnut.com/l/_wJ6C5Hye7Qy5
https://dl.doubtnut.com/l/_T1xFEzIPtZBM


3. A particle moving along a straight line has the

relation , connecting the distance s

describe by the particle in time t. Find the velocity

and acceleration of the particle at t=4 sec.

Watch Video Solution

s = t3 + 2t + 3

4. The distance-time formula for the motion of a

particle along a straight line is

. Find when and where the

velocity is zero.

Watch Video Solution

s = t3 − 9t2 + 24t − 18

https://dl.doubtnut.com/l/_T1xFEzIPtZBM
https://dl.doubtnut.com/l/_2wALlIWOKBC3
https://dl.doubtnut.com/l/_Y5IQMkvzyBXb


5. The displacement s of a particle travelling in a

straight line in t seconds is given by

. Find the time when the particle

comes to rest.

Watch Video Solution

s = 45t + 11t2 − t3

6. 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

8cm3 /sec.

https://dl.doubtnut.com/l/_Y5IQMkvzyBXb
https://dl.doubtnut.com/l/_lczBGRlUp0fo
https://dl.doubtnut.com/l/_9RSpLmKmPIMy


7. A stone is dropped into a quiet lake and ripples

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

instant when the radius of circular ripple is 8cm,

how fast is the enclosed area increases?

Watch Video Solution

8. 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

https://dl.doubtnut.com/l/_uaOwpByxaGDx
https://dl.doubtnut.com/l/_lSIb0sUL8ge2


9. A balloon which always remains spherical on

in�ation is being in�ated by pumping in 900 cubic

centimeters of gas per second. Find the rate at

which the radius of balloon increases when the

radius in 15 cm.

Watch Video Solution

10. The radius of an air bubble is increasing at the

rate of 1/2 cm/sec. At what rate is the volume of the

bubble increasing when the radius is 1 cm?

Watch Video Solution

https://dl.doubtnut.com/l/_EJL8TMLom1vK
https://dl.doubtnut.com/l/_1DvIfBkzlBTO


11. Assume that an object is launched upward at

980m/seclis position would be given by

 Find the maximum height

attained by the object

Watch Video Solution

s = − 4.9t2 + 980.

12. Let a kind of bacteria grow by  (t in sec). At

what time the rate of growth of the bacteria is 300

bacteria per sec?

Watch Video Solution

t3

https://dl.doubtnut.com/l/_mYl7BCyVZBYu
https://dl.doubtnut.com/l/_eo1PYCeTu7zy


13. Suppose we have a rectangular aquarium with

dimensions of length 8m, width 4m and height 3m.

Suppose we are �lling the tank with water at the

rate of  How fast is the height of water

changing when the water level is 2.5m?

Watch Video Solution

0.4m3/sec.

14. A container is in the shape of an inverted cone

has height 8m and radius 6m at the top. If it is �lled

with water at the rate of /minute, how fast is

the height of water changing when the level is 4m?

Watch Video Solution

2m3

https://dl.doubtnut.com/l/_VkYRwU6fCvqW
https://dl.doubtnut.com/l/_K0VhmgSQUY8y


15. The total cost C(x) in Rupees associated with the

production of x units of an item is given by 

. 

Find the marginal cost when 17 units are produced.

Watch Video Solution

C(x) = 0.007x3 − 0.003x2 + 15x + 4000

16. The total revenue in rupees received from the

sale os x units of a produce is given by

 Find the marginal

revenue when x =7.

Watch Video Solution

R(x) = 13x2 + 26x + 15.

https://dl.doubtnut.com/l/_K0VhmgSQUY8y
https://dl.doubtnut.com/l/_jc2Ga5GZM3JR
https://dl.doubtnut.com/l/_ovnA9synQRCl


Exercise 10 F

17. A point P is moving on the curve  . The x

coordinate of P is increasing at the rate of 4 units

per second . Find the rate at which y coordinate is

incerasing when the point is at (2,8).

Watch Video Solution

y = 2x2

1. Verify Rolle's theorem for the functions

 on [-1,2]. Find the point in the(x2 − 1)(x − 2)

https://dl.doubtnut.com/l/_ovnA9synQRCl
https://dl.doubtnut.com/l/_MedPx8GketrY
https://dl.doubtnut.com/l/_I7RePUndmF0r


interval where the derivative vanishes.

Watch Video Solution

2. Verify Rolle's theorem for the function sinx-sin2x

on 

Watch Video Solution

[0, π]

3. It is given that Rolle’s theorem holds for the

function  on [1,3] with C = 

 . Find the values a and b

Watch Video Solution

f(x) = x3 + bx2 + ax

2 +
1

√3

https://dl.doubtnut.com/l/_I7RePUndmF0r
https://dl.doubtnut.com/l/_vsz1oMFQwLDN
https://dl.doubtnut.com/l/_Gi6QqZURFqEY


4. The real number k for which the equation,

 has two distinct real roots in [0,1]

Watch Video Solution

2x3 + 3x + k = 0

5. Find a point on the graph of the curve

, where the tangent is parallel to the

chord joining (3,0) and (4,1)

Watch Video Solution

y = (x − 3)
2

https://dl.doubtnut.com/l/_Gi6QqZURFqEY
https://dl.doubtnut.com/l/_5ZUhTafkP1LQ
https://dl.doubtnut.com/l/_aluXZYMFtjPV


6. Find a point on the curve , when the

tangent is parallel to the chord joining (1,1), (3,27).

Watch Video Solution

y = x3

7. Find c, so that  in the

following cases. 

.

View Text Solution

f(c) =
f(b) − f(a)

b − a

f(x) = x2 − 3x − 1, a = , b =
−11

7

13

7

https://dl.doubtnut.com/l/_gGyNLyhgCfrF
https://dl.doubtnut.com/l/_wd2JMUqNk4hR


8. Find c so that

Watch Video Solution

f' (c) =  where f(x) = ex, a = 0, b = 1
f(b) − f(a)

b − a

9. Verify Rolle's theorem for the functions

 on [-1,2]. Find the point in the

interval where the derivative vanishes.

Watch Video Solution

(x2 − 1)(x − 2)

https://dl.doubtnut.com/l/_T1Wh8fOfkCSZ
https://dl.doubtnut.com/l/_NlD3YX1kRpEM


10. Verify the conditions of Lagrange's mean value

theorem for the function  on [2,3]

Watch Video Solution

x2 − 1

11. Verify Rolle's theorem for the function sinx-sin2x

on 

Watch Video Solution

[0, π]

12. The value of 'c' in Lagrange's mean value theorem

for f(x) =  on [ 1,e] is

W t h Vid S l ti

logx

https://dl.doubtnut.com/l/_0Tff8xM40bNu
https://dl.doubtnut.com/l/_TgX1Q94587bG
https://dl.doubtnut.com/l/_cBm1B9CFEjnC


Exercise 10 G

Watch Video Solution

1. Without using the derivative, show that 

The function  is strictly increasing on

R

Watch Video Solution

f(x) = 3x + 7

2. Without using the derivative, show that 

The function  is tricktly increasing on R

Watch Video Solution

f(x) = e3x

https://dl.doubtnut.com/l/_cBm1B9CFEjnC
https://dl.doubtnut.com/l/_BzEfmOiLTv2h
https://dl.doubtnut.com/l/_mxVGtmMJOKwI


3. Show that the function  de�ned on R

is neither increasing nor decreasing on .

Watch Video Solution

f(x) = sinx

(0, π)

4. Find the intervals in which the following functions

are strictly increasing or strictly decreasing. 

Watch Video Solution

x2 + 2x − 5

https://dl.doubtnut.com/l/_mxVGtmMJOKwI
https://dl.doubtnut.com/l/_wtcPKbWaCARo
https://dl.doubtnut.com/l/_wPAY7sBjDyw7


5. Find the intervals in which the following functions

are strictly increasing or strictly decreasing. 

Watch Video Solution

6 − 9x − x2

6. Find the intervals in which the following functions

are strictly increasing or strictly decreasing. 

Watch Video Solution

(x + 1)3(x − 1)3

https://dl.doubtnut.com/l/_HahkfZpnFSP6
https://dl.doubtnut.com/l/_DHwvN2aXkNH9


7. Find the intervals in which the following functions

are stricly increasing and in which they are stricly

decreasing. 

Watch Video Solution

x3(x − 2)2

8. Find the intervals in which the following functions

are strictly increasing or strictly decreasing. 

Watch Video Solution

xex

https://dl.doubtnut.com/l/_qDjkl5dUwaTJ
https://dl.doubtnut.com/l/_8KQ4fnqgHrHJ


9. Find the intervals in which the following functions

are strictly increasing or strictly decreasing. 

Watch Video Solution

√(25 − 4x2)

10. Find the intervals in which the following

functions are strictly increasing or strictly

decreasing. 

Watch Video Solution

ln(ln(x)), x > 1

https://dl.doubtnut.com/l/_ZoRxgoYiPjMT
https://dl.doubtnut.com/l/_N2rrj5mSXGPm


11. Find the intervals in which the following

functions are strictly increasing or strictly

decreasing. 

Watch Video Solution

x3 + 3x2 − 6x + 12

12. Show that  is strictly decreasing on

.

Watch Video Solution

f(x) = cos2 x

(0, π/2)

13. Show that  is increasing on .x +
1

x
[1, ∞)

https://dl.doubtnut.com/l/_ELfhzSgf2muU
https://dl.doubtnut.com/l/_YqXz2TbHMhZ5
https://dl.doubtnut.com/l/_ZeFkDLOs5oZ3


Watch Video Solution

14. At what points the slopes of the tangents to the

curve  increase ?

Watch Video Solution

y = − + + 12
x3

6

3x2

2

11x

2

15. Find the intervals in which the function

 is strictly increasing for all 

Watch Video Solution

f(x) = x3 − 3x2 + 4

x ∈ R

https://dl.doubtnut.com/l/_ZeFkDLOs5oZ3
https://dl.doubtnut.com/l/_sj1TIQrvKA69
https://dl.doubtnut.com/l/_SZvXXsDiEVj6
https://dl.doubtnut.com/l/_nrzdE18pmPHm


Exercise 10 H

16. Find the intervals in which the function

 is increasing

and decreasing.

Watch Video Solution

f(x) = sin4 x + cos4 x ∀x ∈ [0, π/2]

1. Find the points of local extrema (if any) and local

extrema of the following functions each of whose

domain is shown against the function. 

Watch Video Solution

f(x) = x2, ∀x ∈ R

https://dl.doubtnut.com/l/_nrzdE18pmPHm
https://dl.doubtnut.com/l/_50O9tHIOeNCw


2. Find the points of local extrema (if any) and local

extrema of the following functions each of whose

domain is shown against the function. 

Watch Video Solution

(x) = sinx, [0, 4π]

3. Find the points at which the functions 

Watch Video Solution

f(x) = x3 − 6x2 + 9x + 15

https://dl.doubtnut.com/l/_50O9tHIOeNCw
https://dl.doubtnut.com/l/_2oMdig854MUo
https://dl.doubtnut.com/l/_D1O8rYydTRaM


4. Find the points of local extrema (if any) and local

extrema of the following functions each of whose

domain is shown against the function. 

Watch Video Solution

f(x) = x√(1 − x) ∀x ∈ (0, 1)

5. Find the points of local extrema (if any) and local

extrema of the following functions each of whose

domain is shown against the function. 

Watch Video Solution

f(x) = 1/(x2 + 2) ∀x ∈ R

https://dl.doubtnut.com/l/_KaBrk4QAlBXI
https://dl.doubtnut.com/l/_8epqdM56aZLR


6. Find the points of local extrema (if any) and local

extrema of the following functions each of whose

domain is shown against the function. 

Watch Video Solution

f(x) = x3 − 3x ∀x ∈ R

7. Find the points of local extrema (if any) and local

extrema of the following functions each of whose

domain is shown against the function. 

Watch Video Solution

f(x) = (x − 1)(x + 2)2 ∀x ∈ R

https://dl.doubtnut.com/l/_ulecU5OdF5nD
https://dl.doubtnut.com/l/_v2V92LanKKlK


8. Find the points of local extrema (if any) and local

extrema of the following functions each of whose

domain is shown against the function. 

Watch Video Solution

f(x) = + ∀x ∈ R(0, ∞)
x

2

2

x

9. Find the points of local extrema (if any) and local

extrema of the following functions each of whose

domain is shown against the function. 

Watch Video Solution

f(x) = − (x − 1)3(x + 1)2 ∀x ∈ R

https://dl.doubtnut.com/l/_SMLHViXLEtSN
https://dl.doubtnut.com/l/_jmAJzW4UwqA6


10. Find the points of local extrema (if any) and local

extrema of the following functions each of whose

domain is shown against the function. 

Watch Video Solution

f(x) = x2e3x ∀x ∈ R

11. Prove that the functions do not have maxima or

minima: 

f(x) 

Watch Video Solution

= ex

https://dl.doubtnut.com/l/_3XzKZGXlk2Nz
https://dl.doubtnut.com/l/_f7YgAZe7KuBi


12. Prove that the functions do not have maxima or

minima: 

g(x) = log x

Watch Video Solution

13. Prove that the following functions do not have

absolute maximum and absolute minimum. 

 in R

Watch Video Solution

x3 + x2 + x + 1

https://dl.doubtnut.com/l/_fTJp6nR58mY0
https://dl.doubtnut.com/l/_y4MsnXUJ17u9


14. Find the absolute maximum value and the

absolute minimum value of the functions in the

given intervals: 

f(x) [– 2, 2]

Watch Video Solution

= x3, x ∈

15. Find the absolute maximum value and the

absolute minimum value of the functions in the

given intervals: 

f(x) =  [-3 ,1]

Watch Video Solution

(x − 1)2 + 3, x ∈

https://dl.doubtnut.com/l/_kCl73pBNaQVu
https://dl.doubtnut.com/l/_sHjxMuB5g41w


16. Find the absolute maximum value and absolute

minimum value of the following functions on the

domain speci�ed against the function. 

 on 

Watch Video Solution

f(x) = 2|x| [ − 1, 6]

17. Find the absolute maximum value and the

absolute minimum value of the functions in the

given intervals: 

f (x) = sin x + cos x , 

Watch Video Solution

x ∈ [0, π]

https://dl.doubtnut.com/l/_eQdLGyvvsWgs
https://dl.doubtnut.com/l/_ERqQ7UtaqUcN


18. Find the absolute maximum value and absolute

minimum value of the following functions on the

domain speci�ed against the function. 

 on 

Watch Video Solution

f(x) = x + sin 2x [0, π]

19. Use the �rst derivative test to �nd the local

extrema of  on R.

Watch Video Solution

f(x) = x3 − 12x

https://dl.doubtnut.com/l/_1BaEI50VVx1C
https://dl.doubtnut.com/l/_8kcI0iwNLdTk


20. Use the �rst derivative test to �nd local extrema

of  on R.

Watch Video Solution

f(x) = x2 − 6x + 8

21. Use the second derivative test to �nd local

extrema of the function

 on R

Watch Video Solution

f(x) = x3 − 9x2 − 48x + 72

22. use the second derivative test to �nd local

extrema of the function. f(x) = − x3 + 12x5 − 5

https://dl.doubtnut.com/l/_UMLbePOETz4k
https://dl.doubtnut.com/l/_7j4hSgS9f7Le
https://dl.doubtnut.com/l/_wGr4JkK0Ha0o


on R.

View Text Solution

23. Find local maximum or local minimum of

 de�ned o .

Watch Video Solution

f(x) = − sin 2x − x [ − π/2, π/2]

24. Find the absolute maximum and absolute

minimum of  on the

interval [0, 5].

Watch Video Solution

f(x) = 2x3 − 3x2 − 36x + 2

https://dl.doubtnut.com/l/_wGr4JkK0Ha0o
https://dl.doubtnut.com/l/_zc9k2N5Oh6H1
https://dl.doubtnut.com/l/_jLCJ76n4Euih


25. Find the absoloute extremum of

 on .

Watch Video Solution

f(x) = 4x −
x2

2
[ − 2, ]

9

2

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

make, if the pro�t function is given by p(x) = 41 – 24x

– 

Watch Video Solution

18x2

https://dl.doubtnut.com/l/_jLCJ76n4Euih
https://dl.doubtnut.com/l/_j2bForkgjzJ6
https://dl.doubtnut.com/l/_faEjhxqJTU5l


27. The pro�t function P (x) of a company selling x

items is given by 

where x represents units in thousands. Find the

absolute maximum pro�t if the company can

manufacture a maximum of 6000 units.

Watch Video Solution

P (x) = − x3 + 9x2 − 15x − 13

28. The pro�t function P(x) of a company selling x

items per day is given by

. Find the number of

items that the company should manufacture to get

maximum pro�t. Also �nd the maximum pro�t.

P (x) = (150 − x)x − 1000

https://dl.doubtnut.com/l/_LH6abHATUlCB
https://dl.doubtnut.com/l/_vYAuWmXLCDjf


Watch Video Solution

29. Find the absolute maximum and absolute

minimum of  on 

Watch Video Solution

f(x) = 8x3 + 81x2 − 42x − 8

[ − 8, 2]

30. Find two positive integers whose sum is 16 and

the sum of squares is minimum.

Watch Video Solution

https://dl.doubtnut.com/l/_vYAuWmXLCDjf
https://dl.doubtnut.com/l/_cJQC7DKmZ50l
https://dl.doubtnut.com/l/_2R0RcuTLiCDj
https://dl.doubtnut.com/l/_lzVbaIfPyHTr


31. Find the positive integers x and y such that

 is maximum.

Watch Video Solution

x + y = 60  and  xy3

32. From a rectangular sheet of dimension

, four equal squares of side x cm. are

removed at the corners, and the sieds are then

turned up so as to form an open rectangular box. 

Find the value of x, so that the volume of the box is

the greatest.

Watch Video Solution

30cm × 80cm

https://dl.doubtnut.com/l/_lzVbaIfPyHTr
https://dl.doubtnut.com/l/_oKw0V1Dx3vnx
https://dl.doubtnut.com/l/_DERJdrwbqGk6


33. A window is in the shape of a rectangle

surmounted by a semi-circle. If the perimeter of the

window be 20 feet then �nd the maximum area.

Watch Video Solution

34. Show that when the curved surface of a is right

circular cylinder inscribed in a sphere of radius R is

maximum , then the height of the cylinder is .

Watch Video Solution

√2R

https://dl.doubtnut.com/l/_DERJdrwbqGk6
https://dl.doubtnut.com/l/_cCrX0YizQSMI


35. A wire of length l is cut into two parts which are

bent respectively in the form of a square and a

circle. What are the lengths of the pieces of the wire

respectively so that the sum of the areas is the least.

Watch Video Solution

https://dl.doubtnut.com/l/_Y3wDmc1bzGYa

