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APPLICATION OF DERIVATIVES

Solved Examples

1. Use di�erential to approximate 

Watch Video Solution

√36. 6

https://doubtnut.app.link/lkek2J5wfhb
https://doubtnut.app.link/MVcbJvrhfnb
https://doubtnut.app.link/MVcbJvrhfnb
https://dl.doubtnut.com/l/_v6zuBzyRHjgW


2. Find the equation of tangent to the curve

given by  ... (1)at a

point where .

Watch Video Solution

x = a sin3 t, y = b cos3 t

t =
π

2

3. Find the approximate value of ,

where .

A. 

f(3.02)

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

45.46

https://dl.doubtnut.com/l/_v6zuBzyRHjgW
https://dl.doubtnut.com/l/_ebZTkj7MQilu
https://dl.doubtnut.com/l/_ZeRr9rLwwAAR


B. 

C. 

D. 

Answer: A

Watch Video Solution

37.46

27.56

39.40

4. The line y=mx+1 is a tangent to the curve

 if the value of m is(A) 1 (B) 2(C) 3(D)

1/2.

Watch Video Solution

y2 = 4x

https://dl.doubtnut.com/l/_ZeRr9rLwwAAR
https://dl.doubtnut.com/l/_KUyt49ekrb2d


5. 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

6. 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/_KUyt49ekrb2d
https://dl.doubtnut.com/l/_h6CFN1Ud68pq
https://dl.doubtnut.com/l/_FLZ1tCdGKQBO


7. Find the maximum and minimum values of f ,

if any, of the function given by

.

Watch Video Solution

f(x) = |x|, x ∈ R

8. 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/_FLZ1tCdGKQBO
https://dl.doubtnut.com/l/_989H3c8jEdD8
https://dl.doubtnut.com/l/_Mh7sNSZNOu7z


9. Find all points of local maxima and local

minima of the function f given by

.

Watch Video Solution

f(x) = x3 − 3x + 3

10. 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/_OHvaBqv2DzeN
https://dl.doubtnut.com/l/_9GahA9heQQS5
https://dl.doubtnut.com/l/_Peo8r62VgS8N


11. Find local maximum and local minimum

values of the function f given by

.

Watch Video Solution

f(x) = 3x4 + 4x3 − 12x2 + 12

12. 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/_Peo8r62VgS8N
https://dl.doubtnut.com/l/_lVMhXnC3ORMG
https://dl.doubtnut.com/l/_hSAd2IKmwLES


13. 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

14. Find local minimum value of the function f

given by .

Watch Video Solution

f(x) = 3 + |x|, x ∈ R

https://dl.doubtnut.com/l/_hSAd2IKmwLES
https://dl.doubtnut.com/l/_7cxQsUnZhQYT


15. Let AP and BQ be two vertical poles at

points A and B, respectively. If

, then

�nd the distance of a point R on AB from the

point A such that is minimum.

Watch Video Solution

AP = 16m, BQ = 22mandAB = 20m

RP 2 + RQ2

16. If length of three sides of a trapezium

other than base are equal to 10cm, then �nd

the area of the trapezium when it is maximum.

https://dl.doubtnut.com/l/_pfFQSjgiF047
https://dl.doubtnut.com/l/_vuOhmEQSnfIK


Watch Video Solution

17. Find two positive numbers whose sum is 15

and the sum of whose squares is minimum.

Watch Video Solution

18. Find the shortest distance of the point (0,

c) from the parabola , where .

Watch Video Solution

y = x2 0 ≤ c ≤ 5

https://dl.doubtnut.com/l/_vuOhmEQSnfIK
https://dl.doubtnut.com/l/_1SPq6xVHOEm1
https://dl.doubtnut.com/l/_ZhNGXs9urWvR
https://dl.doubtnut.com/l/_aQ1X2Qca3y43


19. 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

20. Find the absolute maximum and minimum

values of a function f given by 

 on the interval

.

Watch Video Solution

f(x) = 2x3 − 15x2 + 36x + 1

[1, 5]

https://dl.doubtnut.com/l/_aQ1X2Qca3y43
https://dl.doubtnut.com/l/_dlegwtrO5noI


21. Prove that the function given by

 is

(a) strictly decreasing in  

(b) strictly increasing in , and 

(c) neither increasing nor decreasing in

Watch Video Solution

f(x) = cos x

(0, π)

(π, 2π)

(0, 2π)

22. Show that the function f given by

is strictlyf(x) = x3 − 3x2 + 4x, x ∈ R

https://dl.doubtnut.com/l/_dlegwtrO5noI
https://dl.doubtnut.com/l/_EDBdH4jimAqJ
https://dl.doubtnut.com/l/_PiXdUlAX6Wwq


increasing on R.

Watch Video Solution

23. Show that the function given by

 is strictly increasing on R.

Watch Video Solution

f(x) = 7x − 3

24. The total revenue in Rupees received from

the sale of  units of a product is given by

. Find the marginal

x

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

https://dl.doubtnut.com/l/_PiXdUlAX6Wwq
https://dl.doubtnut.com/l/_e2bKQWgVdIj6
https://dl.doubtnut.com/l/_b2lqGOoMEW3P


revenue, when , 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

x = 15

25. 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

C(x) = 0. 005x3 − 0. 02x2 + 30x + 5000

https://dl.doubtnut.com/l/_b2lqGOoMEW3P
https://dl.doubtnut.com/l/_3uIFmuL7wcNf


produced, where by marginal cost we mean

the instantaneous rate of change of total cost

at any level of output.

Watch Video Solution

26. The length x of a rectangle is decreasing at

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

increasing at the rate of 2cm/minute. When

cm and cm, �nd the rates of

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

the rectangle.

x = 10 y = 6

https://dl.doubtnut.com/l/_3uIFmuL7wcNf
https://dl.doubtnut.com/l/_1CguG3HeamRT


Watch Video Solution

27. 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 is 10 cm, how fast is the enclosed

area increasing?

Watch Video Solution

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

of 9 cubic centimetres per second. How fast is

https://dl.doubtnut.com/l/_1CguG3HeamRT
https://dl.doubtnut.com/l/_pXGOuuxZ9vgQ
https://dl.doubtnut.com/l/_0xop6qQNG4MT


the surface area increasing when the length of

an edge is 10 centimetres?

Watch Video Solution

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

circle per second with respect to its radius r

when cm.

Watch Video Solution

r = 5

https://dl.doubtnut.com/l/_0xop6qQNG4MT
https://dl.doubtnut.com/l/_lcn71fj6qwTa


30. 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)

31. 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/_2n9n2rsXhSec
https://dl.doubtnut.com/l/_RY4PnD3S5yBO


32. 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

33. Find the intervals in which the function f

given by is (a)

strictly increasing (b) strictly decreasing

Watch Video Solution

f(x) = 4x3 − 6x2 − 72x + 30

https://dl.doubtnut.com/l/_zvvckKJIU2AL
https://dl.doubtnut.com/l/_bsU9GyG4BnWt
https://dl.doubtnut.com/l/_BPsS5sFgEJEp


34. Find the intervals in which the function

, is (a) increasing (b)

decreasing

Watch Video Solution

sin 3x, x ∈ [0, ]
π

2

35. Find the intervals in which the function

 is 

(i) strictly increasing, (ii) strictly decreasing.

Watch Video Solution

f(x) = sinx + cos x, x ∈ [0, 2π]

https://dl.doubtnut.com/l/_BPsS5sFgEJEp
https://dl.doubtnut.com/l/_LuyUtyw1cJnb
https://dl.doubtnut.com/l/_5LoL7GB4saCV


36. Find the slope of the tangent to the curve

 at .

Watch Video Solution

y = x3 − x x = 2

37. Show that the altitude of a right circular

cone of maximum volume that can be

inscribed in a sphere of radius r is 4r/3..

Watch Video Solution

https://dl.doubtnut.com/l/_5LoL7GB4saCV
https://dl.doubtnut.com/l/_YxaErps60PG6


38. Find the equation of all lines having slope

2 and being tangent to the curve

.

Watch Video Solution

y + = 0
2

x − 3

39. Find points on the curve at

which the tangents are (i) parallel to x-axis (ii)

parallel to y-axis.

Watch Video Solution

+ = 1
x2

4

y2

25

https://dl.doubtnut.com/l/_MWtQq76ALXey
https://dl.doubtnut.com/l/_Dj8aBpDwa6v9
https://dl.doubtnut.com/l/_yxvt4Jxefsn0


40. A circular disc of radius 3 cm is being

heated. Due to expansion, its radius increases

at the rate of 0.05 cm/s. Find the rate at which

its area is increasing when radius is 3.2 cm.

Watch Video Solution

41. Show that the function f given by

is always

an strictly increasing function in .

Watch Video Solution

f(x) = tan− 1(sinx + cos x), x > 0

(0, )
π

4

https://dl.doubtnut.com/l/_yxvt4Jxefsn0
https://dl.doubtnut.com/l/_GMiiaZ0UcKnZ


42. 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 minute.

Find the rate at which the level of the water is

rising at the instant when the depth of water

in the tank is 10m.

Watch Video Solution

tan− 1(0. 5)

https://dl.doubtnut.com/l/_fOHUTf7ZcMbI


43. 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 distance between P

and Q.

Watch Video Solution

x = t2(2 − )
t

3

44. An Apache helicopter of enemy is �ying

along the curve given by . A soldier,y = x2 + 7

https://dl.doubtnut.com/l/_OPkOSr2ZMF2O
https://dl.doubtnut.com/l/_xdudL7P01MzI


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

helicopter when it is nearest to him. Find the

nearest distance.

Watch Video Solution

45. 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

https://dl.doubtnut.com/l/_xdudL7P01MzI
https://dl.doubtnut.com/l/_xOXSozVrueGX


46. Find intervals in which the function given

by is

(a) strictly increasing (b) strictly decreasing.

Watch Video Solution

f(x) = x4 − x3 − 3x2 + + 11
3

10
4
5

36

5

47. 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/_yvj3vLzvCdDV
https://dl.doubtnut.com/l/_qWukFk7AzZvl
https://dl.doubtnut.com/l/_aMbMgX5JvAzY


48. Find the equation of the normal to the

curve  which passes through the point

(1, 2).

Watch Video Solution

x2 = 4y

49. A man 2 metres high walks at a uniform

speed of 5 km/hr away from a lamp-post 6

metres high. Find the rate at which the length

of his shadow increases.

Watch Video Solution

https://dl.doubtnut.com/l/_aMbMgX5JvAzY
https://dl.doubtnut.com/l/_Tl76WZEZVfU8


50. 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.

A. 

B. 

C. 

D. 

Answer: A

m3200

3

m3250

3

m3100

3

m3350

3

https://dl.doubtnut.com/l/_sRMgWM5QfmbS


Watch Video Solution

51. Manufacturer can sell x items at a price of

rupees each. The cost price of x

items is Rs . Find the number of

items he should sell to earn maximum pro�t

A. 

B. 

C. 

D. 

(5 − )
x

100

( + 500)
x

5

x = 140

x = 240

x = 340

x = 440

https://dl.doubtnut.com/l/_sRMgWM5QfmbS
https://dl.doubtnut.com/l/_zQX869Oa3fLd


Exercise 6 3

Answer: B

Watch Video Solution

1. Find the equations of the tangent and

normal to the parabola at the point 

.

Watch Video Solution

y2 = 4ax

(at2, 2at)

https://dl.doubtnut.com/l/_zQX869Oa3fLd
https://dl.doubtnut.com/l/_kZLCjQs6XQCV
https://dl.doubtnut.com/l/_dyPneb3naOK7


2. Find the equation of all lines having slope 2

which are tangents to the curve

Watch Video Solution

y = , x ≠ 3
1

x − 3

3. Find the equation of all lines having slope 

that are tangents to the curve

.

Watch Video Solution

1

y = , x ≠ 1
1

x − 1

https://dl.doubtnut.com/l/_dyPneb3naOK7
https://dl.doubtnut.com/l/_DpZSzOpNviXx


4. Find points on the curve  at

which the tangents are

(i) parallel to x-axis 

(ii) parallel to y-axis.

Watch Video Solution

+ = 1
x2

9

y2

16

5. 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/_LGXT6IdOX7ts
https://dl.doubtnut.com/l/_BWTgX4e3iSjB


6. Find the equation of the tangent line to the

curve which is(a) parallel to

the line (b) perpendicular to the

line .

Watch Video Solution

y = x2 − 2x + 7

2xy + 9 = 0

5y − 15x = 13

7. Find the equations of the tangent and

normal to the given curve at the indicated

point:  at y = x4 − 6x3 + 13x2 − 10x + 5

(1, 3)

https://dl.doubtnut.com/l/_BWTgX4e3iSjB
https://dl.doubtnut.com/l/_7RPyXdzZ71l1
https://dl.doubtnut.com/l/_wPPjvCq5tC5s


Watch Video Solution

8. 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

9. Show that the tangents to the curve

 at the points where  and 

 are parallel.

y = 7x3 + 11 x = 2

x = − 2

https://dl.doubtnut.com/l/_wPPjvCq5tC5s
https://dl.doubtnut.com/l/_gq3PBaNK5gaw
https://dl.doubtnut.com/l/_MKcld4ABifmW


Watch Video Solution

10. Find the points on the curve

at which the tangents

are parallel to the x-axis.

Watch Video Solution

x2 + y2 − 2x − 3 = 0

11. For the curve �nd all the

points at which the tangent passes through

the origin

Watch Video Solution

y = 4x3 − 2x5,

https://dl.doubtnut.com/l/_MKcld4ABifmW
https://dl.doubtnut.com/l/_Y8JTchq8QNuJ
https://dl.doubtnut.com/l/_xwz7WcRxCBnA


12. Find the slope of the tangent to the curve

 at .

Watch Video Solution

y = , x ≠ 2
x − 1

x − 2
x = 10

13. 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/_xwz7WcRxCBnA
https://dl.doubtnut.com/l/_Yu3yRzf3apLa
https://dl.doubtnut.com/l/_pdUtiBKrivIX
https://dl.doubtnut.com/l/_V0r0Uit5J4nc


14. Find the slope of the tangent to the curve

at .

Watch Video Solution

y = 3x4 − 4x x = 4

15. Find the slope of the normal to the curve

at .

Watch Video Solution

x = 1 − a sin θ, y = b cos2 θ θ =
π

2

https://dl.doubtnut.com/l/_V0r0Uit5J4nc
https://dl.doubtnut.com/l/_gurr3QSFzYiM


16. Find points at which the tangent to the

curve is parallel to the

x-axis.

Watch Video Solution

y = x3 − 3x2 − 9x + 7

17. Find the slope of the tangent to the curve

 at the point whose x-

coordinate is 3.

Watch Video Solution

y = x3 − 3x + 2

https://dl.doubtnut.com/l/_oO54g6mf453W
https://dl.doubtnut.com/l/_BpEgLsHJ3n98
https://dl.doubtnut.com/l/_mNePUeOPJnro


18. Find the slope of the normal to the curve

at .

Watch Video Solution

x = a cos3 θ, y = sin3 θ θ =
π

4

19. 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

https://dl.doubtnut.com/l/_mNePUeOPJnro
https://dl.doubtnut.com/l/_xtbEESuuzGeI


20. Find the point on the curve

at which the tangent is 

.

Watch Video Solution

y = x3 − 11x + 5

y = x − 11

21. 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/_PVYBN8V5R49z
https://dl.doubtnut.com/l/_79QL615tmv16
https://dl.doubtnut.com/l/_DrFVhOS9r7HG


22. Prove that the curves and 

cut at right angles* if .

Watch Video Solution

x = y2 xy = k

8k2 = 1

23. Find the equations of the tangent and

normal to the hyperbola . at the

point 

Watch Video Solution

− = 1
x2

a2

y2

b2

(x0, y0)

https://dl.doubtnut.com/l/_DrFVhOS9r7HG
https://dl.doubtnut.com/l/_oSS3YDGrhTtd


24. Find the equation of the tangent to the

curve which is parallel to the line

.

Watch Video Solution

y = √3x − 2

4x − 2y + 5 = 0

25. The slope of the normal to the curve

sin x at is(A) 3 (B)  (C)

(D) 

Watch Video Solution

y = 2x2 + 3 x = 0
1

3
−3

−
1

3

https://dl.doubtnut.com/l/_B7DLNvg8LCMm
https://dl.doubtnut.com/l/_iHxHEfMlxaxk
https://dl.doubtnut.com/l/_8y6bC7JRfkF7


Miscellaneous Exercise

26. The line is a tangent to the

curve at the point(A)  (B)

(C)  (D) 

Watch Video Solution

y = x + 1

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

(1, 2) (1, 2)

27. Find the equation of the normal at the

point for the curve .

Watch Video Solution

(am2, am3) ay2 = x3

https://dl.doubtnut.com/l/_8y6bC7JRfkF7
https://dl.doubtnut.com/l/_rsokT4gUU5Y8


1. 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

4r
3

2. 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/_k0e1CGwMTpGK
https://dl.doubtnut.com/l/_vWeM35grLxHQ
https://dl.doubtnut.com/l/_7TpaJIkg66Y1


3. 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

2R

√3

4. Let f be a function de�ned on [a, b] such

that , for all . Then prove

that f is an increasing function on (a, b).

Watch Video Solution

f ′ (x) > 0 x ∈ (a, b)

https://dl.doubtnut.com/l/_7TpaJIkg66Y1
https://dl.doubtnut.com/l/_MydhRBo1D6Y8


5. A window is in the form of a rectangle

surmounted by a semicircular 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

6. 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

https://dl.doubtnut.com/l/_fZKTJOLI0UDx
https://dl.doubtnut.com/l/_EgNl6WvMK5Qc


side of square is double the radius of the

circle.

Watch Video Solution

7. Find the points at which the function f given

by has 

(i) local maxima 

(ii) local minima 

(iii) point of in�exion

Watch Video Solution

f(x) = (x − 2)4(x + 1)3

https://dl.doubtnut.com/l/_EgNl6WvMK5Qc
https://dl.doubtnut.com/l/_qlSWtIJKmcyz
https://dl.doubtnut.com/l/_m8o2YU1Y3oKl


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

distance a and b from the sides of the triangle.

Show that the maximum length of the

hypotenuse is .

Watch Video Solution

(a + b )
2
3

2
3

3
2

9. 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) 1  (B) 0.1 

 (C) 1.1  (D) 0.5 

m3 /h

m3 /h m3 /h m3 /h

https://dl.doubtnut.com/l/_m8o2YU1Y3oKl
https://dl.doubtnut.com/l/_d0oXQyxPh2mw


Watch Video Solution

10. Show that height of the cylinder of

greatest volume which can be inscribed in a

right circular cone of height h and semi

vertical angle is one-third that of the cone and

the greatest volume of cylinder is

Watch Video Solution

πh3 tan2 α.
4

27

https://dl.doubtnut.com/l/_d0oXQyxPh2mw
https://dl.doubtnut.com/l/_yJcqOeF5frDy


11. Find the intervals in which the function f

given by is (i)

increasing (ii) decreasing.

Watch Video Solution

f(x) =
4 sinx − 2x − x cos x

2 + cos x

12. Find the intervals in which the function f

given by is  

(i) increasing 

(ii) decreasing.

Watch Video Solution

f(x) = x3 + , x ≠ 0
1

x3

https://dl.doubtnut.com/l/_WoPGXYz29v8Y
https://dl.doubtnut.com/l/_AYrLLgzztRv8


13. Find the equation of the normal to curve

which passes through the point (1, 2).

Watch Video Solution

x2 = 4y

14. Show that the normal at any point to the

curve

is at a constant distance

from the origin.

Watch Video Solution

θ

x = a cos θ + aθ sin θ,

y = a sin θ − aθ cos θ

https://dl.doubtnut.com/l/_AYrLLgzztRv8
https://dl.doubtnut.com/l/_g6cPwOlVtv0G
https://dl.doubtnut.com/l/_nhnvAXKQNOLW


15. Show that the function given by

has maximum at .

Watch Video Solution

f(x) =
logx

x
x = e

16. The two equal sides of an isosceles triangle

with �xed base b are decreasing at the rate of

3 cm per second. How fast is the area

decreasing when the two equal sides are equal

to the base ?

Watch Video Solution

https://dl.doubtnut.com/l/_vQB499cMXdPq
https://dl.doubtnut.com/l/_i7WMnkhgDE7V


17. 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

18. A tank with rectangular base and

rectangular sides, open at the top is to be

constructed so that its depth is 2 m and

volume is . If building of tank costs Rs 70

per square metre for the base and Rs 45 per

8m3

https://dl.doubtnut.com/l/_i7WMnkhgDE7V
https://dl.doubtnut.com/l/_ETKtFvFoEOT0
https://dl.doubtnut.com/l/_UCu9gqnaKLE3


square metre for sides, what is the cost of

least expensive tank?

Watch Video Solution

19. The slope of the tangent to the curve

at the

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

Watch Video Solution

x = t2 + 3t − 8, y = 2t2 − 2t − 5

(2, 1)
22

7

6

7

7
6

−6

7

https://dl.doubtnut.com/l/_UCu9gqnaKLE3
https://dl.doubtnut.com/l/_0ypk8mvnaVTg


20. The line is a tangent to the

curve if the value of m is(A) 1 (B) 2 (C)

3 (D) 

Watch Video Solution

y = mx + 1

y2 = 4x

1

2

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

is(A)  (B)  (C) 

(D) 

Watch Video Solution

2y + x2 = 3 x + y = 0 x − y = 0

x + y + 1 = 0 x − y = 0

https://dl.doubtnut.com/l/_Bc7i9gwAkHoX
https://dl.doubtnut.com/l/_oEOcZucbXufM
https://dl.doubtnut.com/l/_wwLyon23QbDw


22. The normal to the curve passing

(1,2) is(A)  (B)  (C) 

 (D) 

Watch Video Solution

x2 = 4y

x + y = 3 x − y = 3

x + y = 1 x − y = 1

23. The points on the curve , where

the normal to the curve makes equal

intercepts with the axes are

(A)   

(B)   

9y2 = x3

(4, ± )
8

3

(4, )
8

3

https://dl.doubtnut.com/l/_wwLyon23QbDw
https://dl.doubtnut.com/l/_jpCMa4z39MCK


Exercise 6 4

(C)   

(D) 

Watch Video Solution

(4, ± )
3

8

( ± 4, )
3

8

1. 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

https://dl.doubtnut.com/l/_jpCMa4z39MCK
https://dl.doubtnut.com/l/_c4w1bi9W6TTj


2. 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

3. Find the approximate value of ,

where .

Watch Video Solution

f(5. 001)

f(x) = x3 − 7x2 + 15

https://dl.doubtnut.com/l/_c4w1bi9W6TTj
https://dl.doubtnut.com/l/_LrrPlu4Txxyw
https://dl.doubtnut.com/l/_py2qdyelna9S
https://dl.doubtnut.com/l/_moVeINqcDXoB


4. Find the approximate value of ,

where .

Watch Video Solution

f(2. 01)

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

5. Using di�erentials, �nd the approximate

value of each of the following up to 3 places of

decimal.(i)  (ii)  (iii)  (iv)

 (v) (vi) 

Watch Video Solution

√25. 3 √49. 5 √0. 6

(0. 009)
1
3 (0. 999)

1
10 (15)

1
4

https://dl.doubtnut.com/l/_moVeINqcDXoB
https://dl.doubtnut.com/l/_JhYOSzsoTac1
https://dl.doubtnut.com/l/_BGQnDTI3htta


6. The approximate change in the volume of a

cube of side x meters caused by increasing the

side by 3% is

(A) 0.06  (B) 0.6  (C) 0.09  (D)

0.9 

Watch Video Solution

x3m3 x3m3 x3m3

x3m3

7. If then the

approximate value of is  

(A) 47.66 

(B) 57.66 

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

f(3. 02)

https://dl.doubtnut.com/l/_BGQnDTI3htta
https://dl.doubtnut.com/l/_KOXYXPVrgmi0


(C) 67.66 

(D) 77.66

Watch Video Solution

8. Find the approximate change in the surface

area of a cube of side x metres caused by

decreasing the side by 1%.

Watch Video Solution

https://dl.doubtnut.com/l/_KOXYXPVrgmi0
https://dl.doubtnut.com/l/_sZLurP8qYb2s


Exercise 6 5

9. Find the approximate change in the volume

V of a cube of side x metres caused by

increasing the side by 1%.

Watch Video Solution

1. Show that of all the rectangles inscribed in a

given �xed circle, the square has the maximum

area.

https://dl.doubtnut.com/l/_1LAaqVm2jU6v
https://dl.doubtnut.com/l/_gSWdYlNfKvqo


Watch Video Solution

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

 is 

(A) 0 

(B) 1 

(C) 3 

(D) 

Watch Video Solution

1 − x + x2

1 + x + x2

1

3

https://dl.doubtnut.com/l/_gSWdYlNfKvqo
https://dl.doubtnut.com/l/_5K4krBQwBFqm


3. The maximum value of

is(A)  (B)

 (C) 1 (D) 0

Watch Video Solution

[x(x − 1) + 1] , 0 ≤ x ≤ 1
1
3 ( )

1

3

1
3

1
2

4. Show that the semi-vertical angle of the

cone of the maximum volume and of given

slant height is .

Watch Video Solution

tan− 1 √2

https://dl.doubtnut.com/l/_CfHwYbilqoyi
https://dl.doubtnut.com/l/_1eV2op0Dtvjv
https://dl.doubtnut.com/l/_MDGTycVxEkMj


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

made into a box without top, by cutting a

square from each corner and folding up the

�aps to form the box. 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

6. Find two positive numbers whose sum is 16

and the sum of whose cubes is minimum.

Watch Video Solution

https://dl.doubtnut.com/l/_MDGTycVxEkMj
https://dl.doubtnut.com/l/_HKuEodf8ktmr


7. Find two positive numbers x and y such that

their sum is 35 and the product is a

maximum.

Watch Video Solution

x2y5

8. Find two positive numbers x and y such that

and is maximum.

Watch Video Solution

x + y = 60 xy3

https://dl.doubtnut.com/l/_HKuEodf8ktmr
https://dl.doubtnut.com/l/_9cUanSZFaY71
https://dl.doubtnut.com/l/_3orOjAsMT8gv


9. Find two numbers whose sum is 24 and

whose product is as large as possible.

Watch Video Solution

10. Find the maximum and minimum values of

 + sin  on .

Watch Video Solution

x 2x [0, 2π]

https://dl.doubtnut.com/l/_P2U254RRY0Zp
https://dl.doubtnut.com/l/_eZHYoYLrcY8e


11. 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

12. Find the maximum value of

 in the interval [1, 3]. Find the

maximum value of the same function in 

Watch Video Solution

2x3 − 24x + 107

[3, 1].

https://dl.doubtnut.com/l/_AZ4VF2Yu3tY0
https://dl.doubtnut.com/l/_Ae6zzbM2VhAs
https://dl.doubtnut.com/l/_GQVuNmOGWv4t


13. Find the maximum and minimum values, if

any, of the following functions given by 

(i)   

(ii)  

(iii)   

(iv) 

Watch Video Solution

f(x) = (2x − 1)2 + 3

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

f(x) = − (x − 1)2 + 10

g(x) = x3 + 1

14. Find the maximum and minimum values, if

any, of the following functions given by

(i)   f(x) = |x + 2| − 1

https://dl.doubtnut.com/l/_GQVuNmOGWv4t
https://dl.doubtnut.com/l/_0PvCELR72yI3


(ii)   

(iii)   

(iv) 

Watch Video Solution

g(x) = − |x + 1| + 3

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

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

15. 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: 

(i)   

(ii)   

f(x) = x2

g(x) = x3 − 3x

https://dl.doubtnut.com/l/_0PvCELR72yI3
https://dl.doubtnut.com/l/_9cQi9ZcRNy2b


(iii)   

(iv) ,  

(v) f(x) =  

(vi) g(x) =  ,  

(vii) g(x) =  

(viii)  , 

Watch Video Solution

h(x) = sinx + cos x, 0 < x <
π

2

f(x) = sinx − cos x 0 < x < 2π

x3 − 6x2 + 9x + 15

+
x

2

2

x
x > 0

1

x2 + 2

f(x) = x√1 − x x > 0

16. Prove that the following functions do not

have maxima or minima:(i) f (x) =  (ii) 

(iii) 

ex

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

https://dl.doubtnut.com/l/_9cQi9ZcRNy2b
https://dl.doubtnut.com/l/_TPX1IjIzkWG7


Watch Video Solution

17. Find the absolute maximum value and the

absolute minimum value of the following

functions in the given intervals:(i)

 (ii) 

(iii) 

Watch Video Solution

f(x) = x3, x ∈ [ − 2, 2]

f(x) = sinx + cos x, x ∈ [0, π]

f(x) = 4x − x2, x ∈ [ − 2, ]
1

2

9

2

https://dl.doubtnut.com/l/_TPX1IjIzkWG7
https://dl.doubtnut.com/l/_5ryrkBNtoFSd


18. Find the maximum pro�t that a company

can make, if the pro�t function is given by

Watch Video Solution

p(x) = 41 − 24x − 18x2

19. Find both the maximum value and

minimum value of 

 on the interval [0, 3].

Watch Video Solution

3x4 − 8x3 − 48x − 25

https://dl.doubtnut.com/l/_Sr2K2mmclMaF
https://dl.doubtnut.com/l/_ba2UtYix1byP
https://dl.doubtnut.com/l/_WsxHpBudMIHo


20. At what points in the interval , does

the function  attain its maximum value?

Watch Video Solution

[0, 2π]

sin 2x

21. What is the maximum value of the function

?

Watch Video Solution

sinx + cos x

https://dl.doubtnut.com/l/_WsxHpBudMIHo
https://dl.doubtnut.com/l/_2dKDwe3ekpX9


22. A rectangular sheet of tin 45 cm by 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 maximum ?

A. 

B. 

C. 

D. None of these

x = 18

x = 24

x = 5

https://dl.doubtnut.com/l/_gCDK5LGDBuZp


Answer: C

Watch Video Solution

23. 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 the two pieces so that

the combined area of the square and the circle

is minimum?

A. , L1 =
112

π + 4
L1 =

28π

π + 4

https://dl.doubtnut.com/l/_gCDK5LGDBuZp
https://dl.doubtnut.com/l/_iMtpjzKmfPoU


B. , 

C. , 

D. None of these

Answer: A

Watch Video Solution

L1 =
142
π + 4

L1 =
28π

π + 4

L1 =
112

π + 4
L1 =

π

π + 4

24. Prove that the volume of the largest cone

that can be inscribed in a sphere of radius R is

of the volume of the sphere.

Watch Video Solution

8

27

https://dl.doubtnut.com/l/_iMtpjzKmfPoU
https://dl.doubtnut.com/l/_stmKcxpE7oUw


25. 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

26. Of all the closed cylindrical cans (right

circular), of a given volume of 100 cubic

https://dl.doubtnut.com/l/_stmKcxpE7oUw
https://dl.doubtnut.com/l/_uxIDzx7QZIqQ
https://dl.doubtnut.com/l/_LQWBx9pW0klB


centimetres, �nd the dimensions of the can

which has the minimum surface area?

Watch Video Solution

27. Show that semi-vertical angle of right

circular cone of given surface area and

maximum volume is .

Watch Video Solution

sin− 1( )
1

3

https://dl.doubtnut.com/l/_LQWBx9pW0klB
https://dl.doubtnut.com/l/_kFU7UWLa48fT


28. The point on the curve  which is

nearest to the point (0, 5) is(A)  (B)

 (C) (0, 0) (D) (2, 2)

Watch Video Solution

x2 = 2y

(2√2, 4)

(2√2, 0)

29. 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

https://dl.doubtnut.com/l/_iTwKYGrYqpqT
https://dl.doubtnut.com/l/_r1s2rN7EyjC0


Exercise 6 2

1. Prove that is an

increasing function of in .

Watch Video Solution

y = − θ
4 sin θ

(2 + cos θ)

θ [0, ]
π

2

2. Find the values of x for which

is an increasing function

Watch Video Solution

y = [x(x − 2)]2

https://dl.doubtnut.com/l/_r1s2rN7EyjC0
https://dl.doubtnut.com/l/_FuMYsiDCStp9
https://dl.doubtnut.com/l/_RaH3T7QyA61z


3. Show that the function given by

is strictly increasing on R.

Watch Video Solution

f(x) = 3x + 17

4. Show that the function given by

 is

(a) strictly increasing in  (b) strictly

decreasing in (c) neither increasing

nor decreasing in 

Watch Video Solution

f(x) = sinx

(0, )
π

2

( , π)
π

2

(0, π)

https://dl.doubtnut.com/l/_ItVi47AgXzC1
https://dl.doubtnut.com/l/_d6gt4xR7SJyn


5. Show that the function given by 

is strictly increasing on R.

Watch Video Solution

f(x) = e2x

6. 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

https://dl.doubtnut.com/l/_d6gt4xR7SJyn
https://dl.doubtnut.com/l/_PzGWzaQyA8E7
https://dl.doubtnut.com/l/_YlcilhgckKXv
https://dl.doubtnut.com/l/_7T23WR9AyNzR


7. Find the intervals in which the function f

given by is 

(a) strictly increasing (b) strictly decreasing

Watch Video Solution

f(x) = 2x2 − 3x

8. Show that

, is an

increasing function of x throughout its

domain.

Watch Video Solution

y = log(1 + x) − , x > − 1
2x

2 + x

https://dl.doubtnut.com/l/_7T23WR9AyNzR
https://dl.doubtnut.com/l/_7DjTYrl3faEE
https://dl.doubtnut.com/l/_LZEzh4OsnQ2x


9. Find the intervals in which the following

functions are strictly increasing or decreasing:

(a)  (b)  (c) 

 (d) (e) 

Watch Video Solution

x2 + 2x − 5 10 − 6x − 2x2

−2x3 − 9x2 − 12x + 1 6 − 9x − x2

(x + 1)3(x − 3)3

10. Prove that the function given by

is increasing in

R.

Watch Video Solution

f(x) = x3 − 3x2 + 3x − 100

https://dl.doubtnut.com/l/_LZEzh4OsnQ2x
https://dl.doubtnut.com/l/_2dWMnIjJ4Kum


11. The interval in which is

increasing is(A)  (B) ( 2, 0) (C) 

 (D) (0, 2)

Watch Video Solution

y = x2e−x

( − ∞, ∞)

(2, ∞)

12. Which of the following functions are

strictly decreasing on  

(A)   

(B)   

(0, )
π

2

cos x

cos 2x

https://dl.doubtnut.com/l/_2dWMnIjJ4Kum
https://dl.doubtnut.com/l/_ZKd09MeKmaLY
https://dl.doubtnut.com/l/_wxoLVfMl7jGY


(C)   

(D) 

Watch Video Solution

cos 3x

tanx

13. On which of the following intervals is the

function f given by 

strictly decreasing ?

(A) (0, 1) 

(B)   

(C)   

(D) None of these

f(x) = x100 + sinx − 1

( , π)
π

2

(0, )
π

2

https://dl.doubtnut.com/l/_wxoLVfMl7jGY
https://dl.doubtnut.com/l/_JwGhoSFVJZJk


Watch Video Solution

14. Prove that the logarithmic function is

strictly increasing on .

Watch Video Solution

(0, ∞)

15. Prove that the function f given by

is neither strictly

increasing nor strictly decreasing on .

Watch Video Solution

f(x) = x2 − x + 1

(1, 1)

https://dl.doubtnut.com/l/_JwGhoSFVJZJk
https://dl.doubtnut.com/l/_aV7FtzpAV9Jm
https://dl.doubtnut.com/l/_PALzeVcleHmk


16. Prove that the function f given by

is strictly

increasing on and strictly decreasing

on .

Watch Video Solution

f(x) = log sinxf(x) = log sinx

(0, )
π

2

( , π)
π

2

17. Prove that the function f given by

 is strictly decreasing on 

and strictly increasing on 

Watch Video Solution

f(x) = log cos x

(0, )
π

2
( , π)
π

2

https://dl.doubtnut.com/l/_6TWiSShH8zm5
https://dl.doubtnut.com/l/_ocME8uWzsFT8


18. Find the least value of a such that the

function f given by is

strictly increasing on 

Watch Video Solution

f(x) = x2 + ax + 1

(1, 2).

19. Let  be an interval disjointed from 

 . Prove that the function 

 is increasing on  .

Watch Video Solution

I

[ − 1,  1]

f(x) = x +
1

x
I

https://dl.doubtnut.com/l/_ocME8uWzsFT8
https://dl.doubtnut.com/l/_6re7ZYP70meE
https://dl.doubtnut.com/l/_G0WSATJGMF9i


Exercise 6 1

1. The total revenue in Rupees received from

the sale of x units of a product is given by

. The marginal

revenue, when is (A) 116 (B) 96 (C) 90

(D) 126

Watch Video Solution

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

x = 15

2. A balloon, which always remains spherical,

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

2

https://dl.doubtnut.com/l/_RyamHaQzXxGk
https://dl.doubtnut.com/l/_ULaWBgkkrB6Z


rate of change of its volume with respect to x.

Watch Video Solution

3. 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

cm/s
1

2

https://dl.doubtnut.com/l/_ULaWBgkkrB6Z
https://dl.doubtnut.com/l/_wCDQ3zgS7kaL


4. A particle moves along the curve

. Find the points on the curve at

which the y-coordinate is changing 8 times as

fast as the x-coordinate

Watch Video Solution

6y = x3 + 2

5. 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

https://dl.doubtnut.com/l/_TK6tTzhsZrgJ
https://dl.doubtnut.com/l/_dlVieQNLa0Ok


decreasing when the foot of the ladder is 4 m

away from the wall ?

Watch Video Solution

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

with respect to its radius r at cm is(A) 

 (B)  (C)  (D) 

Watch Video Solution

r = 6

10π 12π 8π 11π

https://dl.doubtnut.com/l/_dlVieQNLa0Ok
https://dl.doubtnut.com/l/_myVYXnEeraTO


7. The total revenue in Rupees received from

the sale of x units of a product is given by

. Find the marginal

revenue when .

Watch Video Solution

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

x = 7

8. The total cost C (x) in Rupees associated

with the production of x units of an item is

given by

.C(x) = 0. 007x3 − 0. 003x2 + 15x + 4000

https://dl.doubtnut.com/l/_biV3NYCWd6Bp
https://dl.doubtnut.com/l/_NEtuHXUwOR8J


Find the marginal cost when 17 units are

produced

Watch Video Solution

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

. 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. How fast is the height of the sand cone

increasing when the height is 4cm.

Watch Video Solution

cm3 /s

https://dl.doubtnut.com/l/_NEtuHXUwOR8J
https://dl.doubtnut.com/l/_ktY5IfjSjfPI


10. 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

11. A stone is dropped into a quiet lake and

waves move in circles at the speed of .

At the instant when the radius of the circular

5cm/s

https://dl.doubtnut.com/l/_ktY5IfjSjfPI
https://dl.doubtnut.com/l/_KuohEZPB7nnf
https://dl.doubtnut.com/l/_JGSbeRP0kYc0


wave is , how fast is the enclosed area

increasing?

Watch Video Solution

8cm

12. 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/_JGSbeRP0kYc0
https://dl.doubtnut.com/l/_KkZyje2oZRpI


13. The length x of a rectangle is decreasing at

the rate of 5 cm/minute and the width y is

increasing at the rate of 4 cm/minute. When x

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

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

rectangle

Watch Video Solution

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

circle with respect to its radius r when(a)

https://dl.doubtnut.com/l/_NEWH8Gr9vQaA
https://dl.doubtnut.com/l/_YqmWfI2kNxFx


 (b) 

Watch Video Solution

r = 3cm r = 4cm

15. 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 /s

https://dl.doubtnut.com/l/_YqmWfI2kNxFx
https://dl.doubtnut.com/l/_nh7o3whgHf05


16. 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

17. A balloon, which always remains spherical

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

900 cubic centimetres of gas per second. Find

https://dl.doubtnut.com/l/_Tuow5vj9uoPW
https://dl.doubtnut.com/l/_AzyheeFaaUHW


the rate at which the radius of the balloon

increases when the radius is 15 cm.

Watch Video Solution

18. A balloon, which always remains spherical,

has a variable radius. Find the rate at which its

volume is increasing when the radius when

the later is 10 cm

Watch Video Solution

https://dl.doubtnut.com/l/_AzyheeFaaUHW
https://dl.doubtnut.com/l/_yu0CackKiwKJ

