
MATHS

NCERT - FULL MARKS MATHS(TAMIL)

APPLICATION OF DERIVATIVES

Example

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

circle per second with respect to its radius r

when r = 5 cm.

https://doubtnut.app.link/lkek2J5wfhb
https://doubtnut.app.link/MVcbJvrhfnb
https://doubtnut.app.link/MVcbJvrhfnb
https://dl.doubtnut.com/l/_nQHaHRw44R4Y


Watch Video Solution

2. 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 ?

Watch Video Solution

3. A stone is dropped into a quiet lake and

waves move in circles at a speed of 4cm per

https://dl.doubtnut.com/l/_nQHaHRw44R4Y
https://dl.doubtnut.com/l/_EU6QFCBBiOcC
https://dl.doubtnut.com/l/_XoUgqOGAPESB


second. At the instant, when the radius of the

circular wave is 10 cm, how fast is the enclosed

area increasing?

Watch Video Solution

4. The length x of a rectangle is decreasing at

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

increasing at the rate of 2cm/minute. When x

=10cm and y = 6cm, �nd the rates of change of

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

rectangle.

https://dl.doubtnut.com/l/_XoUgqOGAPESB
https://dl.doubtnut.com/l/_xVybIiqJzTVn


Watch Video Solution

5. The total cost C(x) in Rupees, associated

with the production of x units of an item is

given by 

  

Find the marginal cost when 3 units are

produced, where by marginal cost we mean

the instantaneous rate of change of total cost

at any level of output.

Watch Video Solution

C(x) = 0.005x3 − 0.02x2 + 30x + 5000

https://dl.doubtnut.com/l/_xVybIiqJzTVn
https://dl.doubtnut.com/l/_7OBrt6So0TFa
https://dl.doubtnut.com/l/_grbYkrkKNQ4b


6. The total revenue in Rupees received from

the sale of x units of a product is given by R(x)

=  Find the marginal revenue,

when x = 5, where by marginal revenue we

mean the rate of change of total revenue with

respect to the number of items sold at an

instant.

Watch Video Solution

3x2 + 36x + 5.

7. Show that the function given by f(x) = 7x – 3

is increasing on R.

https://dl.doubtnut.com/l/_grbYkrkKNQ4b
https://dl.doubtnut.com/l/_URNbxz2X4CCm


Watch Video Solution

8. Show that the function f given by 

 R is increasing

on R.

Watch Video Solution

f(x) = x3 − 3x2 + 4x, x ∈

9. Prove that the function given by f(x) = cos x

is 

(a) decreasing in (0,  )  π

https://dl.doubtnut.com/l/_URNbxz2X4CCm
https://dl.doubtnut.com/l/_BnD9DfWjugAs
https://dl.doubtnut.com/l/_tlZ7Tux2QSTf


(b) increasing in , and  

(c) neither increasing nor decreasing in (0, 

.

Watch Video Solution

(π, 2π)

2π)

10. Find the intervals in which the function f

given by f(x) =  is  

(a) increasing (b) decreasing

Watch Video Solution

x2– 4x + 6

https://dl.doubtnut.com/l/_tlZ7Tux2QSTf
https://dl.doubtnut.com/l/_ZVe6gz17z6fm


11. Find the intervals in which the function f

given by f (x) = + 30 is (a)

increasing (b) decreasing.

Watch Video Solution

4x3– 6x2– 72x

12. Find intervals in which the function given

by f (x) = sin 3x , x  is (a) increasing

(b) decreasing.

Watch Video Solution

∈ [0, ]
π

2

https://dl.doubtnut.com/l/_G818QcioX6q5
https://dl.doubtnut.com/l/_6evik30JNAU3
https://dl.doubtnut.com/l/_yS26X4RTCtq8


13. Find the intervals in which the function f

given by 

f(x) =sin x +cos x ,  

is increasing or decreasing.

Watch Video Solution

≤ x ≤ 2π

14. Find the slope of the tangent to the curve

 at x = 2.

Watch Video Solution

y = x3– x

https://dl.doubtnut.com/l/_yS26X4RTCtq8
https://dl.doubtnut.com/l/_mjVDnArBFedj
https://dl.doubtnut.com/l/_fASxg3YRTot6


15. Find the point at which the tangent to the

curve  has its slope  .

Watch Video Solution

y = √4x − 3 − 1
2

3

16. Find the equation of all lines having slope 2

and being tangent to the curve

.

Watch Video Solution

y + = 0
2

x − 3

https://dl.doubtnut.com/l/_fASxg3YRTot6
https://dl.doubtnut.com/l/_bCPF5Prgi2Sp


17. Find points on the curve =1 at

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

parallel to y-axis.

Watch Video Solution

+
x2

4

y2

25

18. 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)

https://dl.doubtnut.com/l/_LuV1vdKz1Ft3
https://dl.doubtnut.com/l/_bJUrbUsLMXfp
https://dl.doubtnut.com/l/_MOpMoimwDiru


19. Find the equations of the tangent and

normal to the curve  at (1,1).

Watch Video Solution

x + y = 2
2
3

2
3

20. Find the equation of tangent to the curve

given by t at a point

where t =  .

Watch Video Solution

x = a sin3 t, y = b cos3

π

2

https://dl.doubtnut.com/l/_MOpMoimwDiru
https://dl.doubtnut.com/l/_EBywknjiYl5z


21. Use di�erential to approximate .

Watch Video Solution

√36.6

22. Use di�erential to approximate  .

Watch Video Solution

(25)
1
3

23. Find the approximate value of f(3.02) where

.

Watch Video Solution

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

https://dl.doubtnut.com/l/_W4l6tqYvPcEJ
https://dl.doubtnut.com/l/_qThXjp6HiHla
https://dl.doubtnut.com/l/_B2aAjSKI777p


24. 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

25. If the radius of the sphere is measured as 9

cm with an error of 0.03 cm, the approximate

error in calculating its volume is

Watch Video Solution

https://dl.doubtnut.com/l/_B2aAjSKI777p
https://dl.doubtnut.com/l/_cd9VcjTGxR3N
https://dl.doubtnut.com/l/_kTepTGrlJdc7


26. Find the maximum and the minimum

values, if any, of the function f given by 

f(x) =  R .

Watch Video Solution

x2, x ∈

27. Find the maximum and minimum values of

f , if any, of the function given by f(x) = |x|, x 

R.

Watch Video Solution

∈

https://dl.doubtnut.com/l/_kTepTGrlJdc7
https://dl.doubtnut.com/l/_0EizkeIlUPis
https://dl.doubtnut.com/l/_4ABjHLhrDeJe


28. Find the maximum and the minimum

values, if any, of the function given by

 (0,1)

Watch Video Solution

f(x) = x, x ∈

29. Find all points of local maxima and local

minima of the function f given by

Watch Video Solution

f(x) = x3– 3x + 3.

https://dl.doubtnut.com/l/_hGfcBfEGXXd0
https://dl.doubtnut.com/l/_ZyAftDrQVf7c
https://dl.doubtnut.com/l/_WKlAFUpiei2s


30. Find all the points of local maxima and

local minima of the function f given by 

f(x) = 

Watch Video Solution

2x3– 6x2 + 6x + 5.

31. Find local minimum value of the function f

given by f (x) = 3 + |x|, x  R.

Watch Video Solution

∈

https://dl.doubtnut.com/l/_WKlAFUpiei2s
https://dl.doubtnut.com/l/_joqdocDWzNaz


32. Find local maximum and local minimum

values of the function f given by 

f(x) = 

Watch Video Solution

3x4 + 4x3– 12x2 + 12

33. Find all the points of local maxima and

local minima of the function f given by 

f(x) = 

Watch Video Solution

2x3– 6x2 + 6x + 5.

https://dl.doubtnut.com/l/_8Of95spz2rEx
https://dl.doubtnut.com/l/_zaAKAPwPsgMj
https://dl.doubtnut.com/l/_fmm7eXD1YUrF


34. Find two positive numbers whose sum is 15

and the sum of whose squares is minimum.

Watch Video Solution

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

c) from the parabola y =  , where 

.

Watch Video Solution

x2 ≤ c ≤ 5
1

2

https://dl.doubtnut.com/l/_fmm7eXD1YUrF
https://dl.doubtnut.com/l/_kdqSoEnEEF6G


36. Let AP and BQ be two vertical poles at

points A and B, respectively. If AP = 16 m, BQ =

22 m and AB = 20 m, then �nd the distance of a

point R on AB from the point A such that

 is minimum.

Watch Video Solution

RP 2 + RQ2

37. 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/_MTuhmuuJwZCh
https://dl.doubtnut.com/l/_QajtwQrozk91


Watch Video Solution

38. 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

39. Find the absolute maximum and minimum

values of a function f given by 

https://dl.doubtnut.com/l/_QajtwQrozk91
https://dl.doubtnut.com/l/_wcDUm1uzsJtP
https://dl.doubtnut.com/l/_iiRI1RIU0kdG


f(x)  on the interval [1,

5].

Watch Video Solution

= 2x3– 15x2 + 36x + 1

40. Find absolute maximum and minimum

values of a function f given by 

`f(x) =12x^((4)/(3))-6x^((1)/(3)),x in [-1,1]

Watch Video Solution

https://dl.doubtnut.com/l/_iiRI1RIU0kdG
https://dl.doubtnut.com/l/_6gDSzxaiwM5Q


41. An Apache helicopter of enemy is �ying

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

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

helicopter when it is nearest to him. Find the

nearest distance.

Watch Video Solution

x2

42. 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

https://dl.doubtnut.com/l/_XTevEwU6Qqgc
https://dl.doubtnut.com/l/_Yy9UjwnR38hk


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

43. 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

tan− 1 ( 0.5 ) .

https://dl.doubtnut.com/l/_Yy9UjwnR38hk
https://dl.doubtnut.com/l/_Sz39Sbx5N1jD


the rate at which the level of the water is

rising at the instant when the depth of water

in the tank is 4 m.

Watch Video Solution

44. A man 2 m high walks at a uniform speed

of 5km/hr away from a lamp post 6 m high.

Find the rate at which the length of his

shadow increases?

Watch Video Solution

https://dl.doubtnut.com/l/_Sz39Sbx5N1jD
https://dl.doubtnut.com/l/_tH6iLm0BgLia
https://dl.doubtnut.com/l/_bffPnVD9AMce


45. Find the equation of the normal to the

curve  = 4y which passes through the point

(1, 2).

Watch Video Solution

x2

46. Find the equation of tangents to the curve 

  

that are parallel to the line x + 2y = 0.

Watch Video Solution

y = cos(x + y), – 2π ≤ x ≤ 2π

https://dl.doubtnut.com/l/_bffPnVD9AMce
https://dl.doubtnut.com/l/_FCGKTMKimrKj
https://dl.doubtnut.com/l/_cQzfm3gbBYn1


47. Find intervals in which the function given

by 

 

is (a) increasing (b) decreasing.

Watch Video Solution

f(x) = x4 − x3 − 3x2 + x + 11
3

10
4
5

36

5

48. Show that the function f given by 

  

is always an increasing function in  .

Watch Video Solution

f(x) = tan− 1(sin x + cos x), x > 0

(0, )
π

4

https://dl.doubtnut.com/l/_cQzfm3gbBYn1
https://dl.doubtnut.com/l/_bcYIzKLDSkXo
https://dl.doubtnut.com/l/_ACQPvBCT7SCf


49. 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

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

https://dl.doubtnut.com/l/_ACQPvBCT7SCf
https://dl.doubtnut.com/l/_bscxWCEEA8nQ


aluminium and folding up the sides. Find the

volume of the largest such box.

Watch Video Solution

51. Manufacturer can sell x items at a price of

rupees  each. Thecost price of x

items is Rs  . Find the number of

items he should sell to earn maximum pro�t.

Watch Video Solution

(5 − )
x

100

( + 500)
x

5

https://dl.doubtnut.com/l/_bscxWCEEA8nQ
https://dl.doubtnut.com/l/_Ja5yFXXFHQTy


Exercise 6 1

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

circle with respect to its radius r when 

(a) r=3 cm  (b) r=4 cm

Watch Video Solution

                       

2. The volume of a cube is increasing at the

rate of  /s. How fast is the surface area

increasing when the length of an edge is 12

cm?

8cm3

https://dl.doubtnut.com/l/_yPSJghmLmjFU
https://dl.doubtnut.com/l/_gw3q1ZlX42kY


Watch Video Solution

3. 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.

View Text Solution

4. An edge of a variable cube is increasing at

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

https://dl.doubtnut.com/l/_gw3q1ZlX42kY
https://dl.doubtnut.com/l/_iiEPVHx4BkiC
https://dl.doubtnut.com/l/_Q38D195PFTob


the cube increasing when the edge is 10 cm

long?

Watch Video Solution

5. A stone is dropped into a quiet lake and

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

At the instant when the radius of the circular

wave is 8 cm, how fast is the enclosed area

increasing?

View Text Solution

https://dl.doubtnut.com/l/_Q38D195PFTob
https://dl.doubtnut.com/l/_nA9bOUgUkEEr
https://dl.doubtnut.com/l/_tkfr5I8yz2D3


6. The radius of a circle is increasing at the

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

its circumference?

View Text Solution

7. 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.

https://dl.doubtnut.com/l/_tkfr5I8yz2D3
https://dl.doubtnut.com/l/_WcvYrh9x1LRx


Watch Video Solution

8. A balloon, which always remains spherical

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

900 cubic centimetres of gas per second. Find

the rate at which the radius of the balloon

increases when the radius is 15 cm.

Watch Video Solution

https://dl.doubtnut.com/l/_WcvYrh9x1LRx
https://dl.doubtnut.com/l/_72aYCwr6W8Li


9. A balloon, which always remains spherical

has a variable radius. Find the rate at which its

volume is increasing with the radius when the

later is 10 cm.

Watch Video Solution

10. 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/_ouacxl5IsENM
https://dl.doubtnut.com/l/_5BPqNGiJyLji


decreasing when the foot of the ladder is 4 m

away from the wall ?

Watch Video Solution

11. A particle moves along the curve 6y =

 Find the points on the curve at which

the y-coordinate is changing 8 times as fast as

the x-coordinate.

Watch Video Solution

x3 + 2.

https://dl.doubtnut.com/l/_5BPqNGiJyLji
https://dl.doubtnut.com/l/_otdCtprG62Ga


12. The radius of an air bubble is increasing at

the rate of  cm/s. At what rate is the volume

of the bubble increasing when the radius is 1

cm?

Watch Video Solution

1

2

13. A balloon, which always remains spherical,

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

rate of change of its volume with respect to x.

Watch Video Solution

3

2

https://dl.doubtnut.com/l/_6Zs3dLSKH8Hk
https://dl.doubtnut.com/l/_vAnsjzNUOK7k


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

12  /s. 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 4 cm?

Watch Video Solution

cm3

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

with the production of x units of an item is

https://dl.doubtnut.com/l/_vAnsjzNUOK7k
https://dl.doubtnut.com/l/_BanDFZr3f6pn
https://dl.doubtnut.com/l/_9QZyA0hwz67a


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 of x units of a product is given by 

R(x) =  + 26x + 15.  

Find the marginal revenue when x = 7.

Watch Video Solution

13x2

https://dl.doubtnut.com/l/_9QZyA0hwz67a
https://dl.doubtnut.com/l/_zaHxwqHyJ43b


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

with respect to its radius r at r = 6 cm is

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

10π

12π

8π

11π

https://dl.doubtnut.com/l/_zaHxwqHyJ43b
https://dl.doubtnut.com/l/_9qnvJQOVjgz3


18. 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

A. 116

B. 96

C. 90

D. 126

Answer: D

Watch Video Solution

3x2

https://dl.doubtnut.com/l/_Y09QZaNYIHGU


Exercise 6 2

1. Show that the function given by f (x) = 3x +

17 is increasing on R.

Watch Video Solution

2. Show that the function given by f (x) =  is

increasing on R.

Watch Video Solution

e2x

https://dl.doubtnut.com/l/_Y09QZaNYIHGU
https://dl.doubtnut.com/l/_B5RtojgLVPtk
https://dl.doubtnut.com/l/_f1D0HD561h5w


3. Show that the function given by f (x) = sin x

is 

(a) increasing in  (b) decreasing in 

 

(c) neither increasing nor decreasing in (0, )

Watch Video Solution

(0, )
π

2

( , π)
π

2

π

4. Find the intervals in which the function f

given by f(x) =  is 2x2– 3x

https://dl.doubtnut.com/l/_f1D0HD561h5w
https://dl.doubtnut.com/l/_yK4g2TnwPjkW
https://dl.doubtnut.com/l/_kHFUBQvriAiJ


(a) increasing (b) decreasing

Watch Video Solution

5. Find the intervals in which the function f

given by f(x) = is  

(a) increasing (b) decreasing

Watch Video Solution

2x3– 3x2– 36x + 7

6. Find the intervals in which the functions are

strictly increasing or decreasing: 

https://dl.doubtnut.com/l/_kHFUBQvriAiJ
https://dl.doubtnut.com/l/_4RSV395cbrCC
https://dl.doubtnut.com/l/_e6F1P7EUhPeA


Watch Video Solution

x2 + 2x − 5

7. Find the intervals in which the functions are

strictly increasing or decreasing: 

Watch Video Solution

10 − 6x − 2xx

8. Find the intervals in which the functions are

strictly increasing or decreasing: 

https://dl.doubtnut.com/l/_e6F1P7EUhPeA
https://dl.doubtnut.com/l/_zJOMmS9TWuEC
https://dl.doubtnut.com/l/_YlkVlDTfqMlN


Watch Video Solution

−2x3 − 9x2 − 12x + 1

9. Find the intervals in which the functions are

strictly increasing or decreasing: 

Watch Video Solution

6 − 9x − x2

https://dl.doubtnut.com/l/_YlkVlDTfqMlN
https://dl.doubtnut.com/l/_SnIPGpn7yAm0


10. Find the intervals in which the functions

are strictly increasing or decreasing: 

Watch Video Solution

(x + 1)3(x − 3)3

11. Show that y= log (1+x) 

is an increasing function of xthroughout its

domain.

Watch Video Solution

− , x > − 1
2x

2 + x

https://dl.doubtnut.com/l/_Mdx8MDXBxfvK
https://dl.doubtnut.com/l/_KGt1djK7mj0a
https://dl.doubtnut.com/l/_2bzNrrBthaNx


12. Find the values of x for which y = 

is an increasing function.

Watch Video Solution

[x(x– 2)]2

13. Prove that  is an

increasing function of  in 

Watch Video Solution

y = − θ
4 sin θ

(2 + cos θ)

θ [0, ]
π

2

https://dl.doubtnut.com/l/_2bzNrrBthaNx
https://dl.doubtnut.com/l/_todFl08HfK6h


14. Prove that the logarithmic function is

increasing on (0, ).

Watch Video Solution

∞

15. Prove that the function f given by f(x) =

 is neither strictly increasing nor

decreasing on (– 1, 1).

Watch Video Solution

x2– x + 1

https://dl.doubtnut.com/l/_r6CnUplvuXwt
https://dl.doubtnut.com/l/_kRVdb3tUH4Zh


16. Which of the following functions are

decreasing on  ?

A. cos x

B. cos 2x

C. cos 3x

D. tan x

Answer: A::B

Watch Video Solution

0,
π

2

https://dl.doubtnut.com/l/_kid5fpaRSqPK
https://dl.doubtnut.com/l/_vkuMmQdOIIbl


17. On which of the following intervals is the

function f given by f(x) =  + sin x –1

decreasing ?

A. (0,1)

B. 

C. 

D. None of these

Answer: D

Watch Video Solution

x100

, π
π

2

0,
π

2

https://dl.doubtnut.com/l/_vkuMmQdOIIbl
https://dl.doubtnut.com/l/_prZfqPaMQUZj


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

f(x) =  is increasing on [1, 2]?

Watch Video Solution

x2 + ax + 1

19. Let I be any interval disjoint from [–1, 1].

Prove that the function f given by 1 f(x)

 is increasing on I.

Watch Video Solution

= x +
1

x

https://dl.doubtnut.com/l/_prZfqPaMQUZj
https://dl.doubtnut.com/l/_NkyLE9nriCHB


20. Prove that the function f given by f(x) = log

sin x is increasing on  and decreasing

on  .

Watch Video Solution

(0, )
π

2

( , π)
π

2

21. Prove that the function f given by f (x) = log

|cos x| is decreasing on  and increasing

on .

Watch Video Solution

(0, )
π

2

( , 2π)
3π

2

https://dl.doubtnut.com/l/_lramo4WOxKIy
https://dl.doubtnut.com/l/_CVyzdIArEpCo
https://dl.doubtnut.com/l/_BRJrnK0ULJjp


22. Prove that the function given by f(x) =

 is increasing in R.

Watch Video Solution

x3– 3x2 + 3x– 100

23. The interval in which  is

increasing is

A. (

B. (-2,0)

C. (2,00)

y = x2e – x

−∞, ∞)

https://dl.doubtnut.com/l/_BRJrnK0ULJjp
https://dl.doubtnut.com/l/_UxBIcvmsBI3D


Exercise 6 3

D. (0,2)

Answer: D

Watch Video Solution

1. Find the slope of the tangent to the curve

 at x = 4.

Watch Video Solution

y = 3x4– 4x

https://dl.doubtnut.com/l/_UxBIcvmsBI3D
https://dl.doubtnut.com/l/_OKMbEHv9KLxX
https://dl.doubtnut.com/l/_tnDni5uMRcee


2. Find the slope of the tangent to the curve

 at x = 10.

Watch Video Solution

y = , x ≠ 2
x − 1

x − 2

3. Find the slope of the tangent to curve y =

 at the point whose x-coordinate is

2.

Watch Video Solution

x3– x + 1

https://dl.doubtnut.com/l/_tnDni5uMRcee
https://dl.doubtnut.com/l/_X31LdNMz8qW5


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

=  at the point whose x-coordinate

is 3.

Watch Video Solution

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

https://dl.doubtnut.com/l/_3A3pIiZzeld8
https://dl.doubtnut.com/l/_TcX8u76Gvwp3


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

-a sin  , y = b  at  .

Watch Video Solution

θ cos2 θ θ =
π

2

7. Find points at which the tangent to the

curve y  is parallel to the x-

axis.

Watch Video Solution

= x3– 3x2– 9x + 7

https://dl.doubtnut.com/l/_RNVs2lvuRscF
https://dl.doubtnut.com/l/_dgtmWUroUymM


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

9. Find the point on the curve y = 

at which the tangent is y = x – 11.

Watch Video Solution

x3– 11x + 5

https://dl.doubtnut.com/l/_h0hmdwbYAvaM
https://dl.doubtnut.com/l/_2Y4oj6N7PSao


10. Find the equation of all lines having slope –

1 that are tangents to the curve 

Watch Video Solution

y = , x ≠ 1.
1

x − 1

11. Find the equation of all lines having slope 2

which are tangents to the curve 

 .

Watch Video Solution

y = , x ≠ 3
1

x − 3

https://dl.doubtnut.com/l/_PAazIZK12ARi
https://dl.doubtnut.com/l/_GiGCozSOpLVn
https://dl.doubtnut.com/l/_3r3brQ7XCZSU


12. Find the equations of all lines having slope

0 which are tangent to the curve 

.

Watch Video Solution

y =
1

x2 − 2x + 3

13. Find points on the curve  =1 at

which the tangents are 

(i) parallel to x-axis (ii) parallel to y-axis.

Watch Video Solution

+
x2

9

y2

16

https://dl.doubtnut.com/l/_3r3brQ7XCZSU
https://dl.doubtnut.com/l/_lBI5GPsKK7rR
https://dl.doubtnut.com/l/_CyfPuCxZUf1H


14. Find the equations of the tangent to the

given curves at the indicated points: 

1 at (0,5)

Watch Video Solution

y = x4 − 6x3 + 13x2 − 10x + 5

15. Find the equations of the tangent to the

given curves at the indicated points: 

 at (1,3)

Watch Video Solution

y = x4 − 6x3 + 13x2 − 10x + 5

https://dl.doubtnut.com/l/_CyfPuCxZUf1H
https://dl.doubtnut.com/l/_IuasHzyF9QSv


16. Find the equations of the tangent to the

given curves at the indicated points: 

 at (1,1)

Watch Video Solution

y = x3

17. Find the equations of the tangent to the

given curves at the indicated points: 

 at (0,0)

Watch Video Solution

y = x2

https://dl.doubtnut.com/l/_kG2ZHrM3OopP
https://dl.doubtnut.com/l/_TF5TbhfbUJxy
https://dl.doubtnut.com/l/_l3b95ciHAGec


18. Find the equations of the tangent to the

given curves at the indicated points: 

x= cos t , y =sin t at t = 

Watch Video Solution

π

4

19. Find the equation of the tangent line to

the curve y =  – 2x +7 which is  

(a) parallel to the line 2x – y + 9 = 0 

(b) perpendicular to the line 5y – 15x = 13.

Watch Video Solution

x2

https://dl.doubtnut.com/l/_l3b95ciHAGec
https://dl.doubtnut.com/l/_JM11k7NxpJ6d


20. Show that the tangents to the curve y =

 at the points where x = 2 and x = – 2

are parallel.

Watch Video Solution

7x3 + 11

21. Find the points on the curve y = x 3 at

which the slope of the tangent is equal to the

y-coordinate of the point.

Watch Video Solution

https://dl.doubtnut.com/l/_AFbkHZ7wgFbH
https://dl.doubtnut.com/l/_Iy35HOwpTGgS
https://dl.doubtnut.com/l/_5JVWTLIXTfr5


22. For the curve y =  , �nd all the

points at which the tangent passes through

the origin.

Watch Video Solution

4x3– 2x5

23. Find the points on the curve

 at which the tangents are

parallel to the x-axis.

Watch Video Solution

x2 + y2– 2x– 3 = 0

https://dl.doubtnut.com/l/_5JVWTLIXTfr5
https://dl.doubtnut.com/l/_0EShZMnQMd14
https://dl.doubtnut.com/l/_qMRL1vHfb0qH


24. Find the equation of the normal at the

point  for the curve  .

Watch Video Solution

(am2, am3) ay2 = x3

25. Find the equation of the normals to the

curve y =  + 2x + 6 which are parallel to the

line x + 14y + 4 = 0.

Watch Video Solution

x3

https://dl.doubtnut.com/l/_qMRL1vHfb0qH
https://dl.doubtnut.com/l/_ge1bQlRQiNFa


26. Find the equations of the tangent and

normal to the parabola = 4ax at the point 

 , 2at).

Watch Video Solution

y2

(at2

27. Prove that the curves  and xy = k cut

at right angles* if .

Watch Video Solution

x = y2

8k2 = 1

https://dl.doubtnut.com/l/_Qm8MsVa1lcd5
https://dl.doubtnut.com/l/_SoLGHYQ6LFge


28. Find the equations of the tangent and

normal to the hyperbola  at the

point 

Watch Video Solution

− = 1
x2

a2

y2

b2

(x0, y0).

29. Find the equation of the tangent to the

curve y=  which is parallel to the line

4x-2y+5=0.

Watch Video Solution

√3x − 2

https://dl.doubtnut.com/l/_vkFIsl3yl2qY
https://dl.doubtnut.com/l/_QaX8Hhl2bAg9
https://dl.doubtnut.com/l/_KMwNegJuPzMq


30. The slope of the normal to the curve y =

2x^(2) + 3 sin x at x = 0 is

A. 3

B. 

C. 

D. 

Answer: D

Watch Video Solution

1

3

−3

−
1

3

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


31. The line y = x + 1 is a tangent to the curve

 = 4x at the poin

A. (1, 2)

B. (2, 1)

C. (1, – 2)

D. (– 1, 2)

Answer: A

Watch Video Solution

y2

https://dl.doubtnut.com/l/_fdNxcp2c4kdB


Exercise 6 4

1. Using di�erentials, �nd the approximate

value of each of the up to 3 places of decimal. 

Watch Video Solution

√25.3

2. Using di�erentials, �nd the approximate

value of each of the up to 3 places of decimal. 

Watch Video Solution

√49.5

https://dl.doubtnut.com/l/_nmr3YlAa6YWJ
https://dl.doubtnut.com/l/_M3EgV1Y1d1Nt


3. Using di�erentials, �nd the approximate

value of each of the up to 3 places of decimal. 

Watch Video Solution

√0.6

4. Using di�erentials, �nd the approximate

value of each of the up to 3 places of decimal. 

Watch Video Solution

(0.009)
1
3

https://dl.doubtnut.com/l/_M3EgV1Y1d1Nt
https://dl.doubtnut.com/l/_VG45xk7P9FZW
https://dl.doubtnut.com/l/_2TNggkGM4gr0


5. Using di�erentials, �nd the approximate

value of each of the up to 3 places of decimal. 

Watch Video Solution

(0.0999)
1
10

6. Using di�erentials, �nd the approximate

value of each of the up to 3 places of decimal. 

Watch Video Solution

(15)
1
4

https://dl.doubtnut.com/l/_2TNggkGM4gr0
https://dl.doubtnut.com/l/_ZJgJbTfvPsYo
https://dl.doubtnut.com/l/_k1Idt9TfkSQo


7. Using di�erentials, �nd the approximate

value of each of the up to 3 places of decimal. 

Watch Video Solution

(26)
1
3

8. Using di�erentials, �nd the approximate

value of each of the up to 3 places of decimal. 

Watch Video Solution

(255)
1
4

https://dl.doubtnut.com/l/_k1Idt9TfkSQo
https://dl.doubtnut.com/l/_H2xQrlicLn8T
https://dl.doubtnut.com/l/_qvP08Cm7Jmbh


9. Using di�erentials, �nd the approximate

value of each of the up to 3 places of decimal. 

Watch Video Solution

(82)
1
2

10. Using di�erentials, �nd the approximate

value of each of the up to 3 places of decimal. 

Watch Video Solution

(401)
1
2

https://dl.doubtnut.com/l/_aVXN7DBVnosR
https://dl.doubtnut.com/l/_OOj2vOuRT1iV
https://dl.doubtnut.com/l/_LFWXK2BMLlcn


11. Using di�erentials, �nd the approximate

value of each of the up to 3 places of decimal. 

Watch Video Solution

(0.0037)
1
2

12. Using di�erentials, �nd the approximate

value of each of the up to 3 places of decimal. 

View Text Solution

(26.57)
1
5

https://dl.doubtnut.com/l/_LFWXK2BMLlcn
https://dl.doubtnut.com/l/_woM554CY64U4
https://dl.doubtnut.com/l/_v4faCJPDFwvE


13. Using di�erentials, �nd the approximate

value of each of the up to 3 places of decimal. 

Watch Video Solution

(81.5)
1
4

14. Using di�erentials, �nd the approximate

value of each of the up to 3 places of decimal. 

Watch Video Solution

(3.968)
3
2

https://dl.doubtnut.com/l/_v4faCJPDFwvE
https://dl.doubtnut.com/l/_hNbDJnvNEQEz


15. Using di�erentials, �nd the approximate

value of each of the up to 3 places of decimal. 

Watch Video Solution

(32.15)
1
5

16. Find the approximate value of (2.01), where

f (x) =  + 5x + 2.

Watch Video Solution

4x2

https://dl.doubtnut.com/l/_oqFLMXfCQNoj
https://dl.doubtnut.com/l/_gzVbIDU4egUi


17. Find the approximate value of (5.001),

where f(x) = 

Watch Video Solution

x3– 7x2 + 15.

18. 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

https://dl.doubtnut.com/l/_kvjnWQBtkRlh
https://dl.doubtnut.com/l/_D1nMd7WsQrMO


19. 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

20. 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

https://dl.doubtnut.com/l/_UDKv0YtOlzQD
https://dl.doubtnut.com/l/_UlUMOu8jrNlg
https://dl.doubtnut.com/l/_0twYdde5qGJH


21. 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

22. If f(x) =  + 15x + 5, then the approximate

value of f (3.02) is

A. 47.66

B. 57.66

3x2

https://dl.doubtnut.com/l/_0twYdde5qGJH
https://dl.doubtnut.com/l/_lXsoxjsyUaz9


C. 67.66

D. 77.66

Answer: D

Watch Video Solution

23. The approximate change in the volume of a

cube of side x metres caused by increasing the

side by 3% is

A.  m0.06x3

https://dl.doubtnut.com/l/_lXsoxjsyUaz9
https://dl.doubtnut.com/l/_rwZZbeuZnnXz


Exercise 6 5

B. 

C. 

D. 

Answer: C

Watch Video Solution

0.6x3m3

0.09x3m3

0.9x3m3

1. Find the maximum and minimum values, if

any, of the functions given by 

https://dl.doubtnut.com/l/_rwZZbeuZnnXz
https://dl.doubtnut.com/l/_yO4lILbdeRfh


f (x) = 

Watch Video Solution

(2x– 1)2 + 3

2. Find the maximum and minimum values, if

any, of the functions given by 

f(x) = 

Watch Video Solution

9x2 + 12x + 2

3. Find the maximum and minimum values, if

any, of the functions given by 

https://dl.doubtnut.com/l/_yO4lILbdeRfh
https://dl.doubtnut.com/l/_qAodn0Od7WCz
https://dl.doubtnut.com/l/_0HYN5bJQHQca


Watch Video Solution

f(x) = – (x − 1)2 + 10

4. Find the maximum and minimum values, if

any, of the functions given by 

f(x) =  + 1

Watch Video Solution

x3

5. Find the maximum and minimum values, if

any, of the functions given by 

https://dl.doubtnut.com/l/_0HYN5bJQHQca
https://dl.doubtnut.com/l/_KORAsuOHC5ct
https://dl.doubtnut.com/l/_XUlvXbDehG2A


f(x) = |x + 2| – 1

Watch Video Solution

6. Find the maximum and minimum values, if

any, of the functions given by 

f(x) = – | x + 1| + 3

Watch Video Solution

7. Find the maximum and minimum values, if

any, of the functions given by 

https://dl.doubtnut.com/l/_XUlvXbDehG2A
https://dl.doubtnut.com/l/_1SzdyCkJQCad
https://dl.doubtnut.com/l/_57AeghRKZf4V


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

Watch Video Solution

8. Find the maximum and minimum values, if

any, of the functions given by 

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

Watch Video Solution

9. Find the maximum and minimum values, if

any, of the functions given by 

https://dl.doubtnut.com/l/_57AeghRKZf4V
https://dl.doubtnut.com/l/_nCnb5ZTo0cJQ
https://dl.doubtnut.com/l/_BTg0FcSJIP3d


h(x) = x + 1, x  (– 1, 1)

Watch Video Solution

∈

10. Find the maximum and the minimum

values, if any, of the function f given by 

f(x) =  R .

Watch Video Solution

x2, x ∈

11. Find the local maxima and local minima, if

any, of the functions. Find also the local

https://dl.doubtnut.com/l/_BTg0FcSJIP3d
https://dl.doubtnut.com/l/_2BmOyCBfeYuf
https://dl.doubtnut.com/l/_ZwDVLryPbNRl


maximum and the local minimum values, as

the case may be: 

g(x) = 

Watch Video Solution

x3 − 3x

12. Find the local maxima and local minima, if

any, of the functions. Find also the local

maximum and the local minimum values, as

the case may be: 

h(x) = sin x+ cos x , 0 

Watch Video Solution

< x <
π

2

https://dl.doubtnut.com/l/_ZwDVLryPbNRl
https://dl.doubtnut.com/l/_qU2T75WJqeRJ


13. Find the local maxima and local minima, if

any, of the functions. Find also the local

maximum and the local minimum values, as

the case may be: 

f(x) = sin x - cos x , 0 

Watch Video Solution

< x < 2π

14. Find the local maxima and local minima, if

any, of the functions. Find also the local

maximum and the local minimum values, as

https://dl.doubtnut.com/l/_qU2T75WJqeRJ
https://dl.doubtnut.com/l/_VF1o8mw6F72h
https://dl.doubtnut.com/l/_fcRB2GWDumN3


the case may be: 

f(x) 

Watch Video Solution

= x3 − 6x2 + 9x + 15

15. Find the local maxima and local minima, if

any, of the functions. Find also the local

maximum and the local minimum values, as

the case may be: 

g(x ) 

Watch Video Solution

= + x > 0
x

2

2

x

https://dl.doubtnut.com/l/_fcRB2GWDumN3
https://dl.doubtnut.com/l/_kJhl1IJvUYc0
https://dl.doubtnut.com/l/_XDlIe5rAIjvB


16. Find the local maxima and local minima, if

any, of the functions. Find also the local

maximum and the local minimum values, as

the case may be: 

g(x) 

Watch Video Solution

=
1

x2 + 2

17. Find the local maxima and local minima, if

any, of the functions. Find also the local

maximum and the local minimum values, as

https://dl.doubtnut.com/l/_XDlIe5rAIjvB
https://dl.doubtnut.com/l/_VRkwFQhqqNqn


the case may be: 

f(x) = 

Watch Video Solution

x√1 − x, 0 < < 1

18. Prove that the functions do not have

maxima or minima: 

f(x) 

Watch Video Solution

= ex

https://dl.doubtnut.com/l/_VRkwFQhqqNqn
https://dl.doubtnut.com/l/_uWdwfKPJgI27


19. Prove that the functions do not have

maxima or minima: 

g(x) = log x

Watch Video Solution

20. Prove that the functions do not have

maxima or minima: 

h(x) = 

Watch Video Solution

x3 + x2 + x + 1

https://dl.doubtnut.com/l/_kgSm3gB7lZ8V
https://dl.doubtnut.com/l/_Gw9vveQBbIDG
https://dl.doubtnut.com/l/_yzKez5AcwK2G


21. 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 ∈

22. 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/_yzKez5AcwK2G
https://dl.doubtnut.com/l/_L6tfSpxlV9D0


23. Find the absolute maximum value and the

absolute minimum value of the functions in

the given intervals: 

f(x) = 4x 

Watch Video Solution

− x2, x ∈ [ − 2, ]
1

2

9

2

24. Find the absolute maximum value and the

absolute minimum value of the functions in

https://dl.doubtnut.com/l/_L6tfSpxlV9D0
https://dl.doubtnut.com/l/_Iw5oq429fzKE
https://dl.doubtnut.com/l/_yTA71lJHxB5s


the given intervals: 

f(x) =  [-3 ,1)

Watch Video Solution

(x − 1)2 + 3, x ∈

25. Find the maximum pro�t that a company

can make, if the pro�t function is given by p(x)

= 41 – 72x – 

Watch Video Solution

18x2

https://dl.doubtnut.com/l/_yTA71lJHxB5s
https://dl.doubtnut.com/l/_FFn5GiZkrisT


26. Find both the maximum value and the

minimum value of 

on the interval [0, 3].

Watch Video Solution

3x4– 8x3 + 12x2– 48x + 25

27. At what points in the interval [0, 2 ], does

the function sin 2x attain its maximum value?

Watch Video Solution

π

https://dl.doubtnut.com/l/_yDThX7boosdj
https://dl.doubtnut.com/l/_4DDmBABFKQyn


28. What is the maximum value of the function

sin x + cos x?

Watch Video Solution

29. Find the maximum value of  – 24x + 107

in the interval [1, 3]. Find the maximum value

of the same function in [–3, –1].

Watch Video Solution

2x3

https://dl.doubtnut.com/l/_yKGSy6DaxTwo
https://dl.doubtnut.com/l/_13gO8zcfAese


30. It is given that at x = 1, the function

 attains its maximum value,

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

Watch Video Solution

x4– 62x2 + ax + 9

31. Find the maximum and minimum values of

x + sin 2x on [0, 2 ].

Watch Video Solution

π

https://dl.doubtnut.com/l/_kgtlAHJnlwOP
https://dl.doubtnut.com/l/_1AmQL1AOdbdq


32. Find two numbers whose sum is 24 and

whose product is as large as possible.

Watch Video Solution

33. Find two positive numbers x and y such

that x + y = 60 and  is maximum.

Watch Video Solution

xy3

https://dl.doubtnut.com/l/_2ng2w7cPHMDx
https://dl.doubtnut.com/l/_dBXeEnbXE9zd


34. Find two positive numbers x and y such

that their sum is 35 and the product is a

maximum.

Watch Video Solution

x2y5

35. Find two positive numbers whose sum is 16

and the sum of whose cubes is minimum.

Watch Video Solution

https://dl.doubtnut.com/l/_DS8qjhdtLfdp
https://dl.doubtnut.com/l/_m96YyjeNvGp0


36. 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

37. A rectangular sheet of tin 45 cm by 24 cm is

to be made into a box without top, by cutting

https://dl.doubtnut.com/l/_h8JIHG0CTcaG
https://dl.doubtnut.com/l/_bZGD8N4bo3uN


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 ?

Watch Video Solution

38. Show that of all the rectangles inscribed in

a given �xed circle, the square has the

maximum area.

Watch Video Solution

https://dl.doubtnut.com/l/_bZGD8N4bo3uN
https://dl.doubtnut.com/l/_etEAPPKK32fE
https://dl.doubtnut.com/l/_UVjAegVuXEZ6


39. 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

40. Of all the closed cylindrical cans (right

circular), of a given volume of 100 cubic

centimetres, �nd the dimensions of the can

which has the minimum surface area?

Watch Video Solution

https://dl.doubtnut.com/l/_UVjAegVuXEZ6
https://dl.doubtnut.com/l/_BUA9ZogE00Rr


41. 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?

Watch Video Solution

https://dl.doubtnut.com/l/_BUA9ZogE00Rr
https://dl.doubtnut.com/l/_IAaBkgn8f072


42. 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

43. 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/_9BpPYLnS6bX4
https://dl.doubtnut.com/l/_Ad9RspaxjnAt


44. 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

45. 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/_Ad9RspaxjnAt
https://dl.doubtnut.com/l/_SKSpnJqOrNpS
https://dl.doubtnut.com/l/_aVlqxZ84MqsN


46. The point on the curve  which is

nearest to the point (0, 5) is

A. 

B. 

C. 

D. (2,2)

Answer: A

Watch Video Solution

x2 = 2y

(2√2, 4)

(2√2, 0)

(0, 0)

https://dl.doubtnut.com/l/_hhKdT29WSN79
https://dl.doubtnut.com/l/_hgweXCNQwJl7


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

of  is

A. 0

B. 1

C. 3

D. 

Answer: D

Watch Video Solution

1 − x + x2

1 + x + x2

1

3

https://dl.doubtnut.com/l/_hgweXCNQwJl7


48. The maximum value of

 is

A. 

B. 

C. 1

D. 0

Answer: C

Watch Video Solution

[x(x − 1) + 1] , 0 ≤ x ≤ 1
1
3

( )
1

3

1
3

1
2

https://dl.doubtnut.com/l/_5t2mlstx9AbX


Exercise 6 6

1. Using di�erentials, �nd the approximate

value of each of the following: 

 (b) 

Watch Video Solution

(a)( )
17

81

1
4

(33)
− 1

5

2. Show that the function given by f(x) =

has maximum at x = e.

Watch Video Solution

log x

x

https://dl.doubtnut.com/l/_XCgTEBl5l9pY
https://dl.doubtnut.com/l/_L55MAilD05d2


3. 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

4. Find the equation of the normal to the

curve  = 4y which passes through the point

(1, 2).

x2

https://dl.doubtnut.com/l/_L55MAilD05d2
https://dl.doubtnut.com/l/_dMkMSi9jho4p
https://dl.doubtnut.com/l/_tmHmuB4AuxZi


Watch Video Solution

5. Show that the normal at any point θ to the

curve 

 is

at a constant distance from the origin.

Watch Video Solution

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

6. Find the intervals in which the function f

given by 

https://dl.doubtnut.com/l/_tmHmuB4AuxZi
https://dl.doubtnut.com/l/_iTLDG497fmI1
https://dl.doubtnut.com/l/_NR9LZtXDmYQ9


  

is (i) increasing (ii) decreasing.

Watch Video Solution

f(x) =
4 sin x − 2x − x cos x

2 + cos x

7. Find the intervals in which the function f

given by f(x)  is  

(i) increasing (ii) decreasing .

Watch Video Solution

= x3 + , x ≠ 0
1

x3

https://dl.doubtnut.com/l/_NR9LZtXDmYQ9
https://dl.doubtnut.com/l/_k6WXysX5q3cs


8. The area enclosed by the ellipse

 is equal to

Watch Video Solution

+ = 1
x2

a2

y2

b2

9. 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 8  . If building of tank costs Rs 70

per sq metres for the base and Rs 45 per

m3

https://dl.doubtnut.com/l/_NOGfFSTPf63a
https://dl.doubtnut.com/l/_klVg6M0FZd8c


square metre for sides. What is the cost of

least expensive tank?

Watch Video Solution

10. The sum of the perimeter of a circle and

square is k, where k is some constant. Prove

that the sum of their areas is least when the

side of square is double the radius of the

circle.

Watch Video Solution

https://dl.doubtnut.com/l/_klVg6M0FZd8c
https://dl.doubtnut.com/l/_8wUwYwxfgTpf
https://dl.doubtnut.com/l/_NTYpOIPCF0BS


11. 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

12. A point on the hypotenuse of a triangle is

at distance a and b from the sides of the

triangle. Show that the minimum length of the

hypotenuse is .(a + b )
2
3

2
3

3
2

https://dl.doubtnut.com/l/_NTYpOIPCF0BS
https://dl.doubtnut.com/l/_ENovQlH8Xsgu


Watch Video Solution

13. Find the points at which the function f

given by f (x) =  has  

(i) local maxima (ii) local minima (iii) point of

in�exion

Watch Video Solution

(x − 2)4(x + 1)3

14. Find the absolute maximum and minimum

values of the function f given by 

https://dl.doubtnut.com/l/_ENovQlH8Xsgu
https://dl.doubtnut.com/l/_xY2jcFn4QFWg
https://dl.doubtnut.com/l/_XelFjxxgeSnP


f(x) = 

Watch Video Solution

cos2 x + sin x, x ∈ [0, π]

15. 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

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

that f ′(x)  0, for all x  (a, b). Then prove> ∈

https://dl.doubtnut.com/l/_XelFjxxgeSnP
https://dl.doubtnut.com/l/_TndnFmvtapXL
https://dl.doubtnut.com/l/_CR66f0ei8uh4


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

Watch Video Solution

17. 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

https://dl.doubtnut.com/l/_CR66f0ei8uh4
https://dl.doubtnut.com/l/_rVoTZq9krIe5


18. 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

α

πh3 tan2 α
4

27

19. A cylindrical tank of radius 10 m is being

�lled with wheat at the rate of 314 cubic metre

https://dl.doubtnut.com/l/_Tz5h39Y7r98e
https://dl.doubtnut.com/l/_x7RcjctXOsBD


per hour. Then the depth of the wheat is

increasing at the rate of

A. 1 m/h

B. 0.1 m/h

C. 0.1 m/h

D. 0.5 m/h

Answer: A

Watch Video Solution

https://dl.doubtnut.com/l/_x7RcjctXOsBD


20. The slope of the tangent to the curve x=

 at the point

(2,-1) is

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

t2 + 3t − 8, y = 2t2 − 2t − 5

22

7

6

7

7
6

−6

7

https://dl.doubtnut.com/l/_443jypPqa2f0


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

= 4x if the value of m is

A. 1

B. 2

C. 3

D. 

Answer: A

Watch Video Solution

y2

1

2

https://dl.doubtnut.com/l/_hhxckYlBR0TK
https://dl.doubtnut.com/l/_p7nCTQzxqACw


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

 = 3` is

A. x+y=0

B. x-y=0

C. x+y+1=0

D. x+y=1

Answer: B

Watch Video Solution

2y + x2

https://dl.doubtnut.com/l/_p7nCTQzxqACw


23. Find the equation of the normal to the

curve  = 4y which passes through the point

(1, 2).

A. x + y = 3

B. x – y = 3

C. x + y = 1

D. x – y = 1

Answer: A

Watch Video Solution

x2

https://dl.doubtnut.com/l/_5vRSkKlaV7nJ


24. The points on the curve  , where

the normal to the curve makes equal

intercepts with the axes are

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

9y2 = x3

(4, ± )
8

3

(4, )
−8

3

(4, ± )
3

8

( ± 4, )
3

8

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



