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APPLICATION OF DERIVATIVES

Five Marks Questions With Answers

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

circle with respect to its radius r when 

https://doubtnut.app.link/lkek2J5wfhb
https://doubtnut.app.link/MVcbJvrhfnb
https://doubtnut.app.link/MVcbJvrhfnb
https://dl.doubtnut.com/l/_dyayjQNhVCH8


(a) r = 3 cm.

Watch Video Solution

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

circle with respect to its radius r when 

(b) r = 4cm.

Watch Video Solution

3. The volume of a cube is increasing at the

rate of . How fast is the surface area8cm3 /s

https://dl.doubtnut.com/l/_dyayjQNhVCH8
https://dl.doubtnut.com/l/_str5ONbxtWhg
https://dl.doubtnut.com/l/_BafNoflFVr7c


increasing when the length of an edge is 12

cm?

Watch Video Solution

4. The radius of a circle is increasing uniformly

at the ratio 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/_BafNoflFVr7c
https://dl.doubtnut.com/l/_TxYLiL6l1zM2


5. An edge of a variable cube is increasing at

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

the increasing when the edge is 10 cm long?

Watch Video Solution

6. A stone is dropped into a quiet lake and

waves 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/_DQOBz6uonB1z
https://dl.doubtnut.com/l/_0ZPotqC1fShI


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 rectangle is decreasing at

the rate of 5cm/minute and width y is

increasing at the rate of 4 cm/minute. When

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

https://dl.doubtnut.com/l/_0ZPotqC1fShI
https://dl.doubtnut.com/l/_mGDZ3qEO6B1W
https://dl.doubtnut.com/l/_Pe7w6Ue747h3


(i) the perimeter and (ii) the Area of the

rectangle.

Watch Video Solution

9. The length x of rectangle is decreasing at

the rate of 5cm/minute and width y is

increasing at the rate of 4 cm/minute. When

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

(i) the perimeter and (ii) the Area of the

rectangle.

Watch Video Solution

https://dl.doubtnut.com/l/_Pe7w6Ue747h3
https://dl.doubtnut.com/l/_inbOv3QOb281


10. A balloon which always remain spherical on

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

cubic cm of gas per second. Find the rate at

which the radius of the balloon increases

when the radius is 15 cm.

Watch Video Solution

11. A balloon which remains spherical has a

vertical radius. Find the rate at which its

https://dl.doubtnut.com/l/_inbOv3QOb281
https://dl.doubtnut.com/l/_tF3y246SUKn3
https://dl.doubtnut.com/l/_xgfPqITvOdB1


volume is increasing with the radius when the

radius is 10 cm.

Watch Video Solution

12. A ladder 5 m long is leaning against a well.

The bottom of the ladder is pulled along the

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

m/s. How fat is its height on the wall

decreasing when the foot of the ladder is 4m

away from the wall?

Watch Video Solution

https://dl.doubtnut.com/l/_xgfPqITvOdB1
https://dl.doubtnut.com/l/_KxBjARJ2b4li


13. A particle move along the curve

 .Find the points on the curve at

which y-coordinate is changing 8 times as fast

as the x-coordinates.

Watch Video Solution

6y = x3 + 2

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?

cm /s
1

2

https://dl.doubtnut.com/l/_KxBjARJ2b4li
https://dl.doubtnut.com/l/_EAj66Nf5vu4K
https://dl.doubtnut.com/l/_6BPVD6rCpV12


Watch Video Solution

15. A balloon, which always spherical, has a

variable diameter . Find the rate

of change of its volume with respect to x.

Watch Video Solution

3/2(2x + 1)

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

. The falling sand forms a cone on

the ground in such a way that the height of

12cm3 /s

https://dl.doubtnut.com/l/_6BPVD6rCpV12
https://dl.doubtnut.com/l/_xDvYG5euWGRT
https://dl.doubtnut.com/l/_uV4gpajQPh6c


the cone is always one-sixth of the base. How

fast height of the sand cone increasing when

the height is 4 cm?

Watch Video Solution

17. 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 x = 17 units are

produced.

C(x) = 0.007x3 − 0.003x2 + 15x + 4000

https://dl.doubtnut.com/l/_uV4gpajQPh6c
https://dl.doubtnut.com/l/_5T0Egowuxych


Watch Video Solution

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

19. A man of height 2 metres walks at a

uniform speed of 5 km/h away from a lamp

https://dl.doubtnut.com/l/_5T0Egowuxych
https://dl.doubtnut.com/l/_mNlu5jiLRiOO
https://dl.doubtnut.com/l/_ilJv7YYHu8uD


post which is 6 metres high. Find the rate at

which the length of his shadow increases.

Watch Video Solution

20. A water tank has the shape of an inverted

right circular cone with its axis vertical and

vertex lowermost. Its semi-vertical angle is

. Water is poured into it at a

constant rate of 5 cubic metre per hour. Find

the rate at which the level of the water is

tan− 1(0.5)

https://dl.doubtnut.com/l/_ilJv7YYHu8uD
https://dl.doubtnut.com/l/_5OHk5Q1ugjeP


rising at the instant when the depth of water

in the tank is 4 m.

Watch Video Solution

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

seconds and stops at point Q. The distance x,

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

by . Find the time taken by it

to reach Q and also �nd the distance between

P and Q.

Watch Video Solution

x = t2(2 − )
t

3

https://dl.doubtnut.com/l/_5OHk5Q1ugjeP
https://dl.doubtnut.com/l/_e7GUr5jQLe5z


Three Marks Questions With Answers A

Decreasing And Increasing Functions

22. A circular disc of radius 3 cm is being

heated. Due to expansion, its radius increased

at the rate of . Find the rate at

which its area is increasing when radius is 3.2

cm.

Watch Video Solution

0.05cm /s

https://dl.doubtnut.com/l/_e7GUr5jQLe5z
https://dl.doubtnut.com/l/_55TXKwBLwNOW


1. Show that the function given by

 is strictly increasing on R.

Watch Video Solution

f(x) = 3x + 17

2. Show that the function given by 

is strictly increasing on R.

Watch Video Solution

f(x) = e2x

https://dl.doubtnut.com/l/_mCCV7CKy1ikP
https://dl.doubtnut.com/l/_7U58IHgH3oW3


3. Find the intervals in which the function f

given by  is (a) strictly

increasing (b) strictly decreasing.

Watch Video Solution

f(x) = x2 − 4x + 6

4. Find the intervals in which the function f

given by  is  

(a) strictly increasing (b) strictly decreasing.

Watch Video Solution

f(x) = 2x2 − 3x

https://dl.doubtnut.com/l/_v881okCzI7Lp
https://dl.doubtnut.com/l/_3ApfxrNwWywO
https://dl.doubtnut.com/l/_U2xSGlBzbCGI


5. Find the intervals in which the function f

given by  is  

(a) strictly increasing (b) strictly decreasing?

Watch Video Solution

f(x) = 2x3 − 3x2 − 36x + 7

6. Find the intervals in which the functions f

given by  is  

(a) strictly increasing (b) strictly decreasing.

Watch Video Solution

f(x) = 4x3 − 6x2 − 72x + 30

https://dl.doubtnut.com/l/_U2xSGlBzbCGI
https://dl.doubtnut.com/l/_NMWkeqRuRRbA
https://dl.doubtnut.com/l/_B29KVliS8Uey


7. Show that the function given by

 is 

(a) strictly increasing in .

Watch Video Solution

f(x) = sin x

(0, )
π

2

8. Show that the function given by

 is 

(b) strictly decreasing in .

Watch Video Solution

f(x) = sin x

( , π)
π

2

https://dl.doubtnut.com/l/_B29KVliS8Uey
https://dl.doubtnut.com/l/_thDRupOwrBhT


9. Show that the function given by

 is 

(c) neither increasing nor decreasing in .

Watch Video Solution

f(x) = sin x

(0, π)

10. Prove that the function given by

 is 

(a) strictly decreasing in .

Watch Video Solution

f(x) = cos x

(0, π)

https://dl.doubtnut.com/l/_s7GpmNWbUTQv
https://dl.doubtnut.com/l/_Ex716yQwTtvn
https://dl.doubtnut.com/l/_yUMwnVShcf7K


11. Prove that the function given by

 is 

(b) strictly increasing in .

Watch Video Solution

f(x) = cos x

(π, 2π)

12. Prove that the function given by

 is 

(c) neither increasing nor decreasing in

.

Watch Video Solution

f(x) = cos x

(0, 2π)

https://dl.doubtnut.com/l/_yUMwnVShcf7K
https://dl.doubtnut.com/l/_zshcyDjMhfFW


13. Find the intervals in the function f is given

by  is

strictly increasing or strictly decreasing.

Watch Video Solution

f(x) = sin x + cos x, 0 ≤ x ≤ 2π

14. Find the interval in which the following

functions are strictly increasing or decreasing. 

(a) 

Watch Video Solution

x2 + 2x = 5

https://dl.doubtnut.com/l/_HhNwTlbhVuGy
https://dl.doubtnut.com/l/_jnVPd9hyF9sS
https://dl.doubtnut.com/l/_fvxkVugmhX9f


15. Find the interval in which the following

functions are strictly increasing or decreasing. 

(b) 

Watch Video Solution

10 − 6x − 2x2

16. Find the interval in which the following

functions are strictly increasing or decreasing. 

Watch Video Solution

−2x3 − 9x2 − 12x + 1

https://dl.doubtnut.com/l/_fvxkVugmhX9f
https://dl.doubtnut.com/l/_TJUWsU61eClk
https://dl.doubtnut.com/l/_GODOdMypelfV


17. Find the interval in which the following

functions are strictly increasing or decreasing. 

(d) 

Watch Video Solution

6 − 9x − x2

18. Find the interval in which the following

functions are strictly increasing or decreasing. 

(e) .

Watch Video Solution

(x + 1)3(x − 3)3

https://dl.doubtnut.com/l/_GODOdMypelfV
https://dl.doubtnut.com/l/_Y6M2TFY4pZIm


19. Show that

, is an

increasing function of x throughout its

domain.

Watch Video Solution

y = log(1 + x) − , x > − 1
2x

2 + 2x

20. Find the values of x for which y = 

is an increasing function.

Watch Video Solution

[x(x– 2)]2

https://dl.doubtnut.com/l/_8jlBeARXfKxn
https://dl.doubtnut.com/l/_XUQdoadyVG0v
https://dl.doubtnut.com/l/_l7SQ8xrjZuiy


21. Prove that  is an

increasing on  in .

Watch Video Solution

y = − θ
4 sin θ

(2 + cos θ)

θ [0, ]
π

2

22. Prove that the logarithmic function is

strictly increasing on .

Watch Video Solution

(0, ∞)

https://dl.doubtnut.com/l/_l7SQ8xrjZuiy
https://dl.doubtnut.com/l/_Lp9JL6qZOJM8


Three Marks Questions With Answers B Tangents

And Normals

23. Prove that the function f given by

 is neither increasing nor

decreasing strictly on (-1,1).

Watch Video Solution

f(x) = x2 − x + 1

1. Find the slope of the tangent to the curve

 at .

Watch Video Solution

y = 3x4 − 4x x = 4

https://dl.doubtnut.com/l/_LtWQV4DOmhCu
https://dl.doubtnut.com/l/_W5LZ1puhJAxY


2. Find the slope of the tangent to the curve

 at .

Watch Video Solution

y = , x ≠ 2
x − 1

x − 2
x = 10

3. Find the slope of the tangent to curve

 at the point whose x-

coordinate is 2.

Watch Video Solution

y = x3 − x + 1

https://dl.doubtnut.com/l/_W5LZ1puhJAxY
https://dl.doubtnut.com/l/_cuS3T6llHpLs
https://dl.doubtnut.com/l/_7k78kSpz6Cf3


4. Find the slope of the tangent to the curve

 at the point whose x-

coordinate 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

3

https://dl.doubtnut.com/l/_PP5PIDFfvozu
https://dl.doubtnut.com/l/_rqXwBZyysvDw


6. Find the slope of the normal to the curve

 at .

Watch Video Solution

x = 1 − a sin θ, y = b cos2 θ θ =
π

2

7. 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/_bBBKofxczdA4
https://dl.doubtnut.com/l/_YRlpLSrKG3yy


8. Find the 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

9. Find the equations of the tangent and

normal to the given curve at the given points. 

(i)  at 

Watch Video Solution

y = x4 − 6x3 − 10x + 5 (0, 5)

https://dl.doubtnut.com/l/_3M882uhjaapu
https://dl.doubtnut.com/l/_ejW8fnZaJSW5
https://dl.doubtnut.com/l/_AZ5T6YEcPZpx


10. Find the equations of the tangent and

normal to the given curve at the given points. 

(ii)  at 

Watch Video Solution

y = x4 − 6x3 + 13x2 − 10x + 5 (1, 3)

11. Find the equations of the tangent and

normal to the given curve at the given points. 

(iii)  at 

Watch Video Solution

y = x3 (1, 1)

https://dl.doubtnut.com/l/_AZ5T6YEcPZpx
https://dl.doubtnut.com/l/_Obpclki3ivuI
https://dl.doubtnut.com/l/_NCLSMTBz4Fz0


12. Find the equations of the tangent and

normal to the given curve at the given points. 

(iv)  at (0,0).

Watch Video Solution

y = x2

13. Find the equations of the tangent and

normal to the given curve at the given points. 

(v)  at 

Watch Video Solution

x = cos t, y = sin t t =
π

4

https://dl.doubtnut.com/l/_NCLSMTBz4Fz0
https://dl.doubtnut.com/l/_v1nusWNzxlTe


14. Find the slope of the tangent to the curve

 at .

Watch Video Solution

y = x3 − x x = 2

15. 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/_nBOiRKr3Fzlo
https://dl.doubtnut.com/l/_hZKd9jlSzjcN


16. Find the point on the curve

 at which the tangent is 

Watch Video Solution

y = x3 − 11x + 5

y = x − 11.

17. Find the equation of all lines having slope -1

that are tangent to the curve

.

Watch Video Solution

y = , x ≠ − 1
1

x + 1

https://dl.doubtnut.com/l/_xQlJ7S7bJlSh
https://dl.doubtnut.com/l/_jhYDoz7qPzfA
https://dl.doubtnut.com/l/_EmHuoyQTtdHQ


18. Find the equation of all lines having slope

-2 that are tangent to the curve

.

Watch Video Solution

y = , x ≠ 3
1

x − 3

19. Find the equation of all lines having slope 0

which are tangents to the curve

.

Watch Video Solution

y =
1

x2 − 2x + 3

https://dl.doubtnut.com/l/_EmHuoyQTtdHQ
https://dl.doubtnut.com/l/_AsBZzHy2sH7Q
https://dl.doubtnut.com/l/_DrgNjwN23n8y


20. Find points on the curve  at

which the tangents are 

(a) parallel X-axis.

Watch Video Solution

+ = 1
x2

9

y2

16

21. Find points on the curve  at

which the tangents are 

(b) parallel to Y-axis.

Watch Video Solution

+ = 1
x2

9

y2

16

https://dl.doubtnut.com/l/_DrgNjwN23n8y
https://dl.doubtnut.com/l/_v76YqQmCOj78


22. Find the equation of the tangent line to

the curve  which is  

(a) parallel to the line 

Watch Video Solution

y = x2 − 2x + 7

2x − y + 9 = 0

23. Find the equation of the tangent line to

the curve  which is  

(b) perpendicular to the line .

Watch Video Solution

y = x2 − 2x + 7

5y − 15x = 13

https://dl.doubtnut.com/l/_Zt9H9gupbZQF
https://dl.doubtnut.com/l/_HPDmM7alfqzp
https://dl.doubtnut.com/l/_OU5SZkxwxnV6


24. Show that the tangents to the curve

 at the points where x = 2 and x =

-2 are parallel.

Watch Video Solution

y = 7x3 + 11

25. 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/_OU5SZkxwxnV6
https://dl.doubtnut.com/l/_PgjHbDpdz2Qy
https://dl.doubtnut.com/l/_aT1fRlRmMlEn


Three Marks Questions With Answers C

Approximations

26. For the curve , �nd all the

points at which the tangent passes through

the origin.

Watch Video Solution

y = 4x3 − 2x5

1. Using di�erentials, �nd the approximate

value of each of the following upto 3 place of

https://dl.doubtnut.com/l/_aT1fRlRmMlEn
https://dl.doubtnut.com/l/_DpmwEYI7MOh8


decimal. 

(i) 

Watch Video Solution

√25.3

2. Using di�erentials, �nd the approximate

value of each of the following upto 3 place of

decimal. 

(ii) 

Watch Video Solution

√49.5

https://dl.doubtnut.com/l/_DpmwEYI7MOh8
https://dl.doubtnut.com/l/_9lCv63PpSYEJ


3. Using di�erentials, �nd the approximate

value of each of the following upto 3 place of

decimal. 

(iii) 

Watch Video Solution

√0.6

4. Using di�erentials, �nd the approximate

value of each of the following upto 3 place of

decimal. 

(iv) (0.009)1 / 3

https://dl.doubtnut.com/l/_eZrOr0N0Ggni
https://dl.doubtnut.com/l/_ad1m3nsB1cMf


Watch Video Solution

5. Find the approximate value of ,

where .

Watch Video Solution

f(2. 01)

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

6. Find the approximate value of ,

where .

Watch Video Solution

f(5.001)

f(x)j = x3 − 7x2 + 15

https://dl.doubtnut.com/l/_ad1m3nsB1cMf
https://dl.doubtnut.com/l/_WIvpvn8lRgTB
https://dl.doubtnut.com/l/_jL7Ik97wU3xy
https://dl.doubtnut.com/l/_oIg1LwZJboIz


7. Find the approximate change in the volume

V of a cube of side x metre caused by

increasing the side by 1%.

Watch Video Solution

8. Find the approximate change in the surface

area of a cube of side x metre caused by

decreasing the side by 1%.

Watch Video Solution

https://dl.doubtnut.com/l/_oIg1LwZJboIz
https://dl.doubtnut.com/l/_uTTvkJis8jXw


Exercise

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

with an error of 0.02 m, then �nd the

approximate error in calculating its volume.

Watch Video Solution

1. Find the local maxima and local minima. If

any of the following function. Also, �nd the

local maximum and the local minimum values,

https://dl.doubtnut.com/l/_HylsIWibXJX9
https://dl.doubtnut.com/l/_ZcJj0LMrLfQr


as the case may be as follows: 

(i) 

Watch Video Solution

f(x = x2)

2. Find the local maxima and local minima. If

any of the following function. Also, �nd the

local maximum and the local minimum values,

as the case may be as follows: 

(ii) 

Watch Video Solution

g(x) = x3 − 3x

https://dl.doubtnut.com/l/_ZcJj0LMrLfQr
https://dl.doubtnut.com/l/_gAs9v5AhdN7O
https://dl.doubtnut.com/l/_TDUabxYf1hbq


3. Find the local maxima and local minima. If

any of the following function. Also, �nd the

local maximum and the local minimum values,

as the case may be as follows: 

(iii) 

Watch Video Solution

h(x) = sin x + cos x, 0 < x <
π

2

4. Find the local maxima and local minima. If

any of the following function. Also, �nd the

local maximum and the local minimum values,

https://dl.doubtnut.com/l/_TDUabxYf1hbq
https://dl.doubtnut.com/l/_15j3yzr5aLZG


as the case may be as follows: 

(iv) 

Watch Video Solution

f(x) = sin x − cos x, 0 < x < 2π

5. Find the local maxima and local minima. If

any of the following function. Also, �nd the

local maximum and the local minimum values,

as the case may be as follows: 

(v) 

Watch Video Solution

f(x) = x3 − 6x2 + 9x + 15

https://dl.doubtnut.com/l/_15j3yzr5aLZG
https://dl.doubtnut.com/l/_7p9ywmTmdpy8
https://dl.doubtnut.com/l/_HFNUnq3yxQR9


6. Find the local maxima and local minima. If

any of the following function. Also, �nd the

local maximum and the local minimum values,

as the case may be as follows: 

(vi) 

Watch Video Solution

g(x) = + , x > 0
x

2

2

x

7. Prove that the following functions do not

have maxima or minima: 

(a) 

Watch Video Solution

f(x) = ex

https://dl.doubtnut.com/l/_HFNUnq3yxQR9
https://dl.doubtnut.com/l/_BIGPacV1BNqj


8. Prove that the following functions do not

have maxima or minima: 

(b) 

Watch Video Solution

g(x) = log x

9. Prove that the following functions do not

have maxima or minima: 

(c) 

Watch Video Solution

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

https://dl.doubtnut.com/l/_BIGPacV1BNqj
https://dl.doubtnut.com/l/_mInTAbkrPrmi
https://dl.doubtnut.com/l/_fD5QA0A9uPOl


10. Find the absolute maximum value and the

absolute minimum value of the following

functions in the given interval. 

(a) 

Watch Video Solution

f(x) = x3, x ∈ [ − 2, 2]

11. Find the absolute maximum value and the

absolute minimum value of the following

functions in the given interval . 

(b) f(x) = sin x + cos x, x ∈ [0, π]

https://dl.doubtnut.com/l/_fD5QA0A9uPOl
https://dl.doubtnut.com/l/_7y624d27QRDM
https://dl.doubtnut.com/l/_v7F4oF0n6KKx


Watch Video Solution

12. Find the absolute maximum value and the

absolute minimum value of the following

functions in the given interval. 

(c) 

Watch Video Solution

f(x) = 4x − x2, x ∈ [ − 2, ]
1

2

9

2

13. Find the absolute maximum value and the

absolute minimum value of the following

https://dl.doubtnut.com/l/_v7F4oF0n6KKx
https://dl.doubtnut.com/l/_CvNA5RdorgOM
https://dl.doubtnut.com/l/_wf7LbZou2yoO


functions in the given interval . 

(d) 

Watch Video Solution

f(x) = (x − 1)2 + 3x, x ∈ [ − 3, 1]

14. Find both the maximum value and the

minimum value 

on the interval [0,3].

Watch Video Solution

3x4 − 8x3 + 12x2 − 48x + 25

https://dl.doubtnut.com/l/_wf7LbZou2yoO
https://dl.doubtnut.com/l/_fvQfdmZOCqbw


15. Find the maximum value of

 in the interval [1,3]. Find the

maximum value of the same function in [-3, -1].

Watch Video Solution

2x3 − 24x + 107

16. It is given that at , the function 

 attains its maximum

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

Watch Video Solution

x = 1

x4 − 62x2 + ax + 9

https://dl.doubtnut.com/l/_oiPH2qFrJ1Wu
https://dl.doubtnut.com/l/_0J9lwwi0DGC2
https://dl.doubtnut.com/l/_qbXmzCrkPKdx


17. Find two number whose sum is 24 and

whose product is larger as possible.

Watch Video Solution

18. Find two positive numbers x and y such

that  and  is maximum.

Watch Video Solution

x + y = 60 xy3

https://dl.doubtnut.com/l/_qbXmzCrkPKdx
https://dl.doubtnut.com/l/_0XudwiUpGS1U


19. Find two positive numbers x and y such

that their sum is 35 and the product is  is

maximum.

Watch Video Solution

x3y5

20. Find two positive numbers whose sum is 16

and the sum of whose cubes is minimum.

Watch Video Solution

https://dl.doubtnut.com/l/_KD21008TbO8N
https://dl.doubtnut.com/l/_Wc1XdGfBy3cv


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

made into a box without top, by cutting o�

square from each corner and foling up the

�aps of the box. What should be the side of

the square to be cut o� so that the volume of

the box is maximum possible.

Watch Video Solution

22. A rectangular sheet of tin 45 cm by 24 cm

is to made into a box without top, by cutting-

https://dl.doubtnut.com/l/_2xvtn9oPtTml
https://dl.doubtnut.com/l/_HPYqOXldKGxB


Try Yourself

o� square from each other 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 maximum?

Watch Video Solution

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

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

Watch Video Solution

https://dl.doubtnut.com/l/_HPYqOXldKGxB
https://dl.doubtnut.com/l/_yp56Zg67G221


2. The volume of a cube is increasing at the

rate of 9 cubic cm/sec. How fast is the surface

area increasing when the length of an edge is

10 cm?

Watch Video Solution

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

of 9 cubic centimetres per second. How fast is

the surface area increasing when the length of

an edge is 10 centimetres per second. How fast

https://dl.doubtnut.com/l/_yp56Zg67G221
https://dl.doubtnut.com/l/_qtJtmrXg4Aoc
https://dl.doubtnut.com/l/_IDfGqwdQ4Nz5


is the surface area increasing when the length

of an edge is 10 centimetres?

Watch Video Solution

4. A stone is dropped into a quiet lake and

waves in circles at a speed of 4 cm per second.

At the instant, when the radius of the circular

wave is 10 cm, how fast is the enclosed area

increasing?

Watch Video Solution

https://dl.doubtnut.com/l/_IDfGqwdQ4Nz5
https://dl.doubtnut.com/l/_t4kbFuhwhDWw
https://dl.doubtnut.com/l/_NEqCyoSyePQG


5. The length x of a rectangle is decreasing at

the rate of 3 cm/min and the width y is

increasing at the rate of 2cm/min. When

x=10cm and y=6cm, �nd the ration of change (i)

the perimeter and (ii) the area of the

reactangle.

Watch Video Solution

6. The length x of a rectangle is decreasing at

the rate of 3 cm/min and the width y is

increasing at the rate of 2cm/min. When

https://dl.doubtnut.com/l/_NEqCyoSyePQG
https://dl.doubtnut.com/l/_4Gc7qxtkW5hO


x=10cm and y=6cm, �nd the ration of change (i)

the perimeter and (ii) the area of the

reactangle.

Watch Video Solution

7. Find the intervals in the function f is given

by  is

strictly increasing or strictly decreasing.

Watch Video Solution

f(x) = sin x + cos x, 0 ≤ x ≤ 2π

https://dl.doubtnut.com/l/_4Gc7qxtkW5hO
https://dl.doubtnut.com/l/_WuQSojhysBK2


8. Find the slope of the tangent to the curve

 at .

Watch Video Solution

y = x3 − x x = 2

9. Find the point at which the tangent to the

curve  has its slope .

Watch Video Solution

y = √4x − 3 − 1
2

3

10. Use di�erential to approximate √36.6

https://dl.doubtnut.com/l/_JWaFsGn6a8Bh
https://dl.doubtnut.com/l/_CD5lvNU7glKJ
https://dl.doubtnut.com/l/_2hBqm888lXaw


Watch Video Solution

11. Find the approximate value of ,

where .

Watch Video Solution

f(3.02)

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

12. If the length of three sides of a trapezium

other than base are equal to 10 cm then �nd

the area of the trapezium when it is maximum.

Watch Video Solution

https://dl.doubtnut.com/l/_2hBqm888lXaw
https://dl.doubtnut.com/l/_bj6rFF346ion
https://dl.doubtnut.com/l/_5bbeXx2mqPfi


13. 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/_5bbeXx2mqPfi
https://dl.doubtnut.com/l/_fvuUdTYBaolh

