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APPLICATION OF DERIVATIVES

Example

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

circle per second with respect to its radius r

https://doubtnut.app.link/lkek2J5wfhb
https://doubtnut.app.link/MVcbJvrhfnb
https://doubtnut.app.link/MVcbJvrhfnb
https://dl.doubtnut.com/l/_7njPN1Dk7F9A


when r = 5 cm.

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

https://dl.doubtnut.com/l/_7njPN1Dk7F9A
https://dl.doubtnut.com/l/_6u3U6l5hADzv


3. 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

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

https://dl.doubtnut.com/l/_fCVi7nGmbbWe
https://dl.doubtnut.com/l/_RYGrDta1xZwe


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

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

rectangle.

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

C(x) = 0.005x3 − 0.02x2 + 30x + 5000

https://dl.doubtnut.com/l/_RYGrDta1xZwe
https://dl.doubtnut.com/l/_pdyTQ2Mh3BJN


the instantaneous rate of change of total cost

at any level of output.

Watch Video Solution

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.

3x2 + 36x + 5.

https://dl.doubtnut.com/l/_pdyTQ2Mh3BJN
https://dl.doubtnut.com/l/_J8EHWRIkxvZz


Watch Video Solution

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

is increasing on R.

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 ∈

https://dl.doubtnut.com/l/_J8EHWRIkxvZz
https://dl.doubtnut.com/l/_JWjQRRrI6DKe
https://dl.doubtnut.com/l/_r4MKxeuQhdVS


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

is 

(a) decreasing in (0,  )  

(b) increasing in , and  

(c) neither increasing nor decreasing in (0, 

.

Watch Video Solution

π

(π, 2π)

2π)

10. Find the intervals in which the function f

given by f(x) =  is  x2– 4x + 6

https://dl.doubtnut.com/l/_i065eThCi7Kk
https://dl.doubtnut.com/l/_FTl5Tr7eQw4z


(a) increasing (b) decreasing

Watch Video Solution

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 the intervals in which the function

given by : , .f(x) = sinx + cos x 0 ≤ x ≤ 2π

https://dl.doubtnut.com/l/_FTl5Tr7eQw4z
https://dl.doubtnut.com/l/_Kiyrlxkrr4a4
https://dl.doubtnut.com/l/_8l9ij51pCQjB


is strictly increasing and strictly decreasing.

Watch Video Solution

13. Find the slope of the tangent to the curve

 at x = 2.

Watch Video Solution

y = x3 − x

14. 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/_8l9ij51pCQjB
https://dl.doubtnut.com/l/_Y54YrGJ8tuKc
https://dl.doubtnut.com/l/_FhDjAEWDGv43


15. Find the equation of all lines having slope 2

and being tangent to the curve

.

Watch Video Solution

y + = 0
2

x − 3

16. 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

https://dl.doubtnut.com/l/_FhDjAEWDGv43
https://dl.doubtnut.com/l/_y3pmKvCGQonD
https://dl.doubtnut.com/l/_3KHVIAfjQumC


17. 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)

18. 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/_3KHVIAfjQumC
https://dl.doubtnut.com/l/_uVt6jfBBIYqh
https://dl.doubtnut.com/l/_aQHI9tbY6xYA
https://dl.doubtnut.com/l/_LkXRuiJWOELw


19. 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

20. Use di�erential to approximate .

Watch Video Solution

√36.6

21. Use di�erential to approximate  .(25)
1
3

https://dl.doubtnut.com/l/_LkXRuiJWOELw
https://dl.doubtnut.com/l/_3ks1GBFCvbis
https://dl.doubtnut.com/l/_36ZTqT7Y2Iib


Watch Video Solution

22. Find the approximate value of f (3.02),

where f(x) = 

Watch Video Solution

3x2 + 5x + 3.

23. 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/_36ZTqT7Y2Iib
https://dl.doubtnut.com/l/_7xXPTMPeDCjr
https://dl.doubtnut.com/l/_99dcO53LnjnY


24. 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

25. Find the maximum and the minimum

values, if any, of the function f given by 

f(x) =  R .

Watch Video Solution

x2, x ∈

https://dl.doubtnut.com/l/_62kocwzc1Ckb
https://dl.doubtnut.com/l/_9JugOd8Pktyq
https://dl.doubtnut.com/l/_sSZ8gszkNXne


26. Find the maximum and minimum values of

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

R.

Watch Video Solution

∈

27. Find the maximum and the minimum

values, if any, of the function given by

 (0,1)

Watch Video Solution

f(x) = x, x ∈

https://dl.doubtnut.com/l/_sSZ8gszkNXne
https://dl.doubtnut.com/l/_V38pOUgE2uec
https://dl.doubtnut.com/l/_YHkwMLiQcyjs


28. Find all points of local maxima and local

minima of the function f given by

Watch Video Solution

f(x) = x3– 3x + 3.

29. 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/_YHkwMLiQcyjs
https://dl.doubtnut.com/l/_P690kC6Dts1n


30. Find local minimum value of the function f

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

Watch Video Solution

∈

31. Find local maximum and local minimum

values of the function f given by 

f(x) = 

Watch Video Solution

3x4 + 4x3– 12x2 + 12

https://dl.doubtnut.com/l/_vwwLD7rrsz70
https://dl.doubtnut.com/l/_CDJaxcbZD3om


32. 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.

33. Find two positive numbers whose sum is 15

so that the sum of their squares is minimum.

Watch Video Solution

https://dl.doubtnut.com/l/_aEpaPSv2Tpos
https://dl.doubtnut.com/l/_r1wfBrpxuI6F


34. 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

35. If the length of three sides of a trapezium

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

the area of trapezium when it is maximum.

https://dl.doubtnut.com/l/_S6DvpWBpMLzC
https://dl.doubtnut.com/l/_C3Uxxq9dsHXB


Watch Video Solution

36. 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

37. Find the absolute maximum and minimum

values of a function f given by 

https://dl.doubtnut.com/l/_C3Uxxq9dsHXB
https://dl.doubtnut.com/l/_SOZXlnpZ0Xf5
https://dl.doubtnut.com/l/_1aRfrrTjSrWr


f(x)  on the interval [1,

5].

Watch Video Solution

= 2x3– 15x2 + 36x + 1

38. Find the absolute maximum and minimum

values of the function. 

Watch Video Solution

f(x) = 12x4 / 3 − 6x1 / 3 ∈ ( − 1, 1)

https://dl.doubtnut.com/l/_1aRfrrTjSrWr
https://dl.doubtnut.com/l/_FVnZ1FF9lrbA


39. An Apache helicopter of enemy is �ying

along the curve given by . 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

y = x2 + 7

40. 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/_o5hVOYDOTHnm
https://dl.doubtnut.com/l/_Zb3ozTADwPsw


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

41. A water tank has the shape of an inverted

right circular cone with its axis vertical and

vertext 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/_Zb3ozTADwPsw
https://dl.doubtnut.com/l/_rrHZ0Xq5cBBt


rising at the instant when the depth of water

in the tank is 4m.

Watch Video Solution

42. A man of height 2 metres walks at a

uniform speed of 5 km/h away from a lamp

post which is 6 metres high. Find the rate at

which the length of his shadow increases.

Watch Video Solution

https://dl.doubtnut.com/l/_rrHZ0Xq5cBBt
https://dl.doubtnut.com/l/_zzBeELns97EF


43. The equation of the normal to the curve

 at (1,2) is

Watch Video Solution

x2 = 4y

44. 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/_w9E2LIHRwd4h
https://dl.doubtnut.com/l/_UjsZXYXxJ53L


45. Show that the function f given by f(x)

 is always an

strictly increasing functions in 

Watch Video Solution

= tan− 1(sinx + cos x), x > 0

(0, )
π

4

46. Manufacturer can sell x items at a price of

rupees  each. The cost price

of x items is  . Find the

number of items he should sell to earn

maximum pro�t.

Rs(5 − ( ))
x

100

Rs(( ) + 500)
x

5

https://dl.doubtnut.com/l/_g826Vax6YvOH
https://dl.doubtnut.com/l/_Ps26JiBv6TdZ


Exercise 6 1

Watch Video Solution

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 a rate

of 8 cubie centimeters per second. How fast is

https://dl.doubtnut.com/l/_Ps26JiBv6TdZ
https://dl.doubtnut.com/l/_aGdNRtJT1Hf6
https://dl.doubtnut.com/l/_lq9JyIJidhPD


the surface area increasing when the length of

the edge is 12 cm?

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.

Watch Video Solution

https://dl.doubtnut.com/l/_lq9JyIJidhPD
https://dl.doubtnut.com/l/_bwSnP4vX4xIx


4. 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

5. A stone is dropped into a quiet lake and

ripples move in circles at the speed of 5

cm/sec. At the instant when the radius of

https://dl.doubtnut.com/l/_EI4O05tmrQzK
https://dl.doubtnut.com/l/_hEPDoaSuNtCc


circular ripple is 8cm, how fast is the enclosed

area increases?

Watch Video Solution

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?

Watch Video Solution

https://dl.doubtnut.com/l/_hEPDoaSuNtCc
https://dl.doubtnut.com/l/_yLKMtdHDV0Io


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.

Watch Video Solution

8. A balloon which always remains spherical on

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

https://dl.doubtnut.com/l/_mM9kWQPS6FXO
https://dl.doubtnut.com/l/_YB7eud3YvYkd


cubic centimeters of gas per second. Find the

rate at which the radius of balloon increases

when the radius in 15 cm.

Watch Video Solution

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

https://dl.doubtnut.com/l/_YB7eud3YvYkd
https://dl.doubtnut.com/l/_UIZhAXEBM4Xc
https://dl.doubtnut.com/l/_LoV11ePWUTxA


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

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 whichx3 + 2.

https://dl.doubtnut.com/l/_LoV11ePWUTxA
https://dl.doubtnut.com/l/_OFW6eJpP9Ftg


the y-coordinate is changing 8 times as fast as

the x-coordinate.

Watch Video Solution

12. The radius of an air bubble is increasing at

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

volume of the bubble increasing when the

radius is 1 cm?

Watch Video Solution

https://dl.doubtnut.com/l/_OFW6eJpP9Ftg
https://dl.doubtnut.com/l/_qQ4YyjdnPI8N


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

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

12 cubic cm./sec. 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. At which rate is the height of the

https://dl.doubtnut.com/l/_FRx0mRnAqiJ2
https://dl.doubtnut.com/l/_elROWhvBl3oY


sand-cone increasing when the height is 4 cm.

?

Watch Video Solution

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

with the production of x units of an item is

given by 

. 

Find the marginal cost when 17 units are

produced.

Watch Video Solution

C(x) = 0.007x3 − 0.003x2 + 15x + 4000

https://dl.doubtnut.com/l/_elROWhvBl3oY
https://dl.doubtnut.com/l/_jpMf5Ery45g6


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

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

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

A. 10π

https://dl.doubtnut.com/l/_jpMf5Ery45g6
https://dl.doubtnut.com/l/_3jer0XdWid8U
https://dl.doubtnut.com/l/_KibeNsm7rQ7n


B. 

C. 

D. 

Answer: B

Watch Video Solution

12π

8π

11π

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

3x2

https://dl.doubtnut.com/l/_KibeNsm7rQ7n
https://dl.doubtnut.com/l/_kTAAkNVMFlzz


Exercise 6 2

A. 116

B. 96

C. 90

D. 126

Answer: D

Watch Video Solution

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


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/_zNHSkzMLWeqo
https://dl.doubtnut.com/l/_bBJ5QEVGuZ3X


3. Find the intervals in which the function f

given by f(x) =  is 

(a) increasing (b) decreasing

Watch Video Solution

2x2– 3x

4. Find the intervals in which the function f

given by f(x) = is  

(a) increasing (b) decreasing

Watch Video Solution

2x3– 3x2– 36x + 7

https://dl.doubtnut.com/l/_7L08W7yqqJrJ
https://dl.doubtnut.com/l/_dZu1gchwbjme
https://dl.doubtnut.com/l/_AoUCxFSjGIGC


5. Find the intervals in which the following

functions are strictly increasing or strictly

decreasing. 

Watch Video Solution

x2 + 2x − 5

6. Find the intervals in which the functions are

strictly increasing or decreasing: 

Watch Video Solution

10 − 6x − 2x2

https://dl.doubtnut.com/l/_AoUCxFSjGIGC
https://dl.doubtnut.com/l/_W2n0WAU74Z16


7. Find the intervals in which the functions are

strictly increasing or decreasing: 

Watch Video Solution

−2x3 − 9x2 − 12x + 1

8. Find the intervals in which the following

functions are strictly increasing or strictly

decreasing. 

6 − 9x − x2

https://dl.doubtnut.com/l/_OUJfLvt2A2cp
https://dl.doubtnut.com/l/_rMXH3D7XjzI2


Watch Video Solution

9. Find the intervals in which the functions are

strictly increasing or decreasing: 

Watch Video Solution

(x + 1)3(x − 3)3

10. If f(x)=log  is increasing ,

then………..

Watch Video Solution

(1 + x) −
2x

2 + x

https://dl.doubtnut.com/l/_rMXH3D7XjzI2
https://dl.doubtnut.com/l/_o6NUN9FifOR9
https://dl.doubtnut.com/l/_8YjUOWnYi1ao


11. Find the values of x for which y = 

is an increasing function.

Watch Video Solution

[x(x– 2)]2

12. Prove that , is an

increasing function of  in .

Watch Video Solution

y = 4 − θ
sin θ

2 + cos θ

θ [0, ]
π

2

https://dl.doubtnut.com/l/_FYPFq1KiTWrx
https://dl.doubtnut.com/l/_idYIhe4v1EgZ


13. Prove that the logarithmic function is

increasing on (0, ).

Watch Video Solution

∞

14. 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/_WnkP3F0XFeQ7
https://dl.doubtnut.com/l/_X2P4OT0Lkhy0


15. 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/_GAovQc7o9dXu
https://dl.doubtnut.com/l/_gMH68oRk0eyV


16. On which the following intervals in the

function  decreasing ?

A. (0,1)

B. 

C. 

D. None of these

Answer: D

Watch Video Solution

x100 + sinx − 1

, π
π

2

0,
π

2

https://dl.doubtnut.com/l/_gMH68oRk0eyV


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

 is increasing on ?

Watch Video Solution

f(x) = x2 + ax + 1 [1, 2]

18. Let I be any interval disjoint from 

Prove that the function f given by

 is increasing on I.

Watch Video Solution

[ − 1, 1]

f(x) = x +
1

x

https://dl.doubtnut.com/l/_UKKt26gEuKMq
https://dl.doubtnut.com/l/_ksQE0LXUiNox


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

log(sin x) is strictly increasing on 

strictly decreasing on 

Watch Video Solution

(0, )
π

2

( , π)
π

2

20. Prove that the function f given by

and increasing on 

Watch Video Solution

f(x) = log|cos x|isdecrea sin gon(0, )
π

2

(3 , 2π)
π

2

https://dl.doubtnut.com/l/_bXh9SEHT4Rba
https://dl.doubtnut.com/l/_CObsvUabAHba
https://dl.doubtnut.com/l/_hCqhSy1JYw8q


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

 is increasing in R.

Watch Video Solution

x3– 3x2 + 3x– 100

22. The interval in which  is

increasing is

A. (

B. (-2,0)

C. (2,00)

y = x2e –x

−∞, ∞)

https://dl.doubtnut.com/l/_hCqhSy1JYw8q
https://dl.doubtnut.com/l/_LZBK0ZcuZ13y


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/_LZBK0ZcuZ13y
https://dl.doubtnut.com/l/_H3HoVkFp862M
https://dl.doubtnut.com/l/_lYeB3q611mYw


2. Find the slopr of the tangent to the curve

 at .

Watch Video Solution

y =
x − 1

x − 2
x ≠ 2  and x = 10

3. Find the slope of the tangent to the curve

 at the point whose x co-

ordinate is 2.

Watch Video Solution

y = x3 − x + 1

https://dl.doubtnut.com/l/_lYeB3q611mYw
https://dl.doubtnut.com/l/_cBgNJ18XysQk


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

 at the point whose x co-

ordinate is 3.

Watch Video Solution

y = x3 − 3x + 2

5. Find the slope of the normal to the curve

 at  .

Watch Video Solution

x = a cos3 θ, y = a sin3 θ θ =
π

4

https://dl.doubtnut.com/l/_hAiszkxJoqTj
https://dl.doubtnut.com/l/_ymewwND09cB5


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 the 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/_PGEoDIZbaNFk
https://dl.doubtnut.com/l/_SNb2ocqAXxqk


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

 at which the tangent is 

Watch Video Solution

y = x3 − 11x + 5

y = x − 11

https://dl.doubtnut.com/l/_zBJg2elU33Cz
https://dl.doubtnut.com/l/_MZZglzCVtaAX
https://dl.doubtnut.com/l/_vXjjRUFk3jS7


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 

 .

View Text Solution

y = , x ≠ 1
1

x − 1

https://dl.doubtnut.com/l/_vXjjRUFk3jS7
https://dl.doubtnut.com/l/_90vQuicngLOk
https://dl.doubtnut.com/l/_avUvZAnI72LM


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/_avUvZAnI72LM
https://dl.doubtnut.com/l/_9tKast1cqdRW


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 and

normal to the given curves at the indicated

points: 

Watch Video Solution

y = x4 − 6x3 + 13x2 − 10x + 5at(1, 3)

https://dl.doubtnut.com/l/_mTMEnEa5Qg8X
https://dl.doubtnut.com/l/_FPLqJWCKvJ23


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/_FPLqJWCKvJ23
https://dl.doubtnut.com/l/_yNmpnpHPizo0
https://dl.doubtnut.com/l/_xLyrRSHdpJk9


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.

View Text Solution

x2

https://dl.doubtnut.com/l/_06L5rQr80k9N
https://dl.doubtnut.com/l/_7UBDjenWJIed


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 =  at which

the slope of the tangent is equal to the y-

coordinate of the point.

Watch Video Solution

x3

https://dl.doubtnut.com/l/_7UBDjenWJIed
https://dl.doubtnut.com/l/_xrCPWbwVGwI1
https://dl.doubtnut.com/l/_Ez9lqgxFv8MA


22. For the curve , �nd all the

points at which the tangent passes through

the origin.

Watch Video Solution

y = 4x3 − 2x5

23. The point on the curve

 at which the tangent is

parallel to x-axis is

Watch Video Solution

x2 + y2 − 2x − 3 = 0

https://dl.doubtnut.com/l/_lhR2QoMm8UD8
https://dl.doubtnut.com/l/_Qbl8hcS6GEec
https://dl.doubtnut.com/l/_ExlXPjVFXkKv


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  which are parallel to

the line 

Watch Video Solution

y = x3 + 2x + 6

x + 14y + 4 = 0

https://dl.doubtnut.com/l/_ExlXPjVFXkKv
https://dl.doubtnut.com/l/_riHG3ro7gDDb


26. Find the equations of the tangent and

normal to the parabola = 4ax at the point 

 , 2at).

Watch Video Solution

y2

(at2

27. The condition that the two curves

 cut orthogonally is

Watch Video Solution

x = y2, xy = k

https://dl.doubtnut.com/l/_UCkbFzBj2jqG
https://dl.doubtnut.com/l/_ntUXWaRtAJGS


28. Find the equation of tangent and normal

to the hyprobola  at 

Watch Video Solution

x2 = 4y (at2, 2at)

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/_nN7XJINhdZpu
https://dl.doubtnut.com/l/_gEWfEB97kSsP


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

 + 3 sin x at x = 0 is

A. 3

B. 

C. 

D. 

Answer: D

Watch Video Solution

2x2

1

3

−3

−
1

3

https://dl.doubtnut.com/l/_eBndgdsDL7xW
https://dl.doubtnut.com/l/_qv042jk90usA


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

 = 4x at the point

A. (1, 2)

B. (2, 1)

C. (1, – 2)

D. (– 1, 2)

Answer: A

Watch Video Solution

y2

https://dl.doubtnut.com/l/_qv042jk90usA


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/_o5jVDmK1HwjB
https://dl.doubtnut.com/l/_IPA07IDqIUqn


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/_IPA07IDqIUqn
https://dl.doubtnut.com/l/_isqPliRW3fcX
https://dl.doubtnut.com/l/_iI2GhXqLo7Up


5. Using di�erentials, �nd the approximate

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

View Text 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/_iI2GhXqLo7Up
https://dl.doubtnut.com/l/_CQDr9z02zvgf
https://dl.doubtnut.com/l/_HKhny86sg5EA


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/_HKhny86sg5EA
https://dl.doubtnut.com/l/_iYCcnlIBxaMF
https://dl.doubtnut.com/l/_BYI6wAyEkh2B


9. Find the approximate value of 

Watch Video Solution

√82

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/_9v0QhetvVuPl
https://dl.doubtnut.com/l/_ws9QrA9RiIvp


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. 

Watch Video Solution

(26.57)
1
3

https://dl.doubtnut.com/l/_sZL1Pj3RKN9T
https://dl.doubtnut.com/l/_z8iesPSTSto4
https://dl.doubtnut.com/l/_EictYg65TJGy


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/_EictYg65TJGy
https://dl.doubtnut.com/l/_s7BpcxxfLKZ5
https://dl.doubtnut.com/l/_ZzBuyCLWvmLq


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 f(2.01), where

f (x) =  + 5x + 2.

Watch Video Solution

4x2

https://dl.doubtnut.com/l/_ZzBuyCLWvmLq
https://dl.doubtnut.com/l/_D7i8ZZw8LP44


17. Find the approximate value of f(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/_CZBzSaOiynkQ
https://dl.doubtnut.com/l/_McsLPRsswnOH


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 7

m with an error of 0.02 m, then �nd the

approximate error in calculating its volume

Watch Video Solution

https://dl.doubtnut.com/l/_gIqnraZvluXu
https://dl.doubtnut.com/l/_gmvr3UTbRcvY
https://dl.doubtnut.com/l/_c4OKEyK6maA5


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/_c4OKEyK6maA5
https://dl.doubtnut.com/l/_9o60AwWuwQPR


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/_9o60AwWuwQPR
https://dl.doubtnut.com/l/_fya3jqT7R8Bh


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/_fya3jqT7R8Bh
https://dl.doubtnut.com/l/_BCb8rzhmv5AL


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/_BCb8rzhmv5AL
https://dl.doubtnut.com/l/_9HHj0ejZGp9E
https://dl.doubtnut.com/l/_A8Uqktb5cdrK


Watch Video Solution

f(x) = – (x − 1)2 + 10

4. Find the maximum and minimum values, if

any, of the functions given by 

g(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/_A8Uqktb5cdrK
https://dl.doubtnut.com/l/_kdKZubdGR7cC
https://dl.doubtnut.com/l/_94LGeLIrw82f


f(x) = |x + 2| – 1

Watch Video Solution

6. Find the maximum and minimum values, if

any, of the functions given by 

g(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/_94LGeLIrw82f
https://dl.doubtnut.com/l/_O1Fl5r1QgdtJ
https://dl.doubtnut.com/l/_1YTO94zN3Ayl


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/_1YTO94zN3Ayl
https://dl.doubtnut.com/l/_n7pMXQAZEjFl
https://dl.doubtnut.com/l/_UPNELCFoxRSI


h(x) = x + 1, x  (– 1, 1)

Watch Video Solution

∈

10. 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) =

Watch Video Solution

x2

https://dl.doubtnut.com/l/_UPNELCFoxRSI
https://dl.doubtnut.com/l/_qxXeqAEwJkJd


11. 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

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

https://dl.doubtnut.com/l/_sUPZHJUo045x
https://dl.doubtnut.com/l/_JpYJonycKQnu


the case may be: 

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

Watch Video Solution

< x <
π

2

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

https://dl.doubtnut.com/l/_JpYJonycKQnu
https://dl.doubtnut.com/l/_WdMg4HOTkZra
https://dl.doubtnut.com/l/_dfI0hhymqhS5


14. 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) 

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

https://dl.doubtnut.com/l/_dfI0hhymqhS5
https://dl.doubtnut.com/l/_PtYR2Sg5syzU


the case may be: 

g(x ) 

Watch Video Solution

= + x > 0
x

2

2

x

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

https://dl.doubtnut.com/l/_PtYR2Sg5syzU
https://dl.doubtnut.com/l/_D9HpXVjkF9qT
https://dl.doubtnut.com/l/_8MhEvSc0Sg4u


17. 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: 

Watch Video Solution

f(x) = x√1 − x

18. Prove that the functions do not have

maxima or minima: 

f(x) 

Watch Video Solution

= ex

https://dl.doubtnut.com/l/_8MhEvSc0Sg4u
https://dl.doubtnut.com/l/_4UilloV56P15


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/_9in1c8X1YqF4
https://dl.doubtnut.com/l/_W66EH0XWm4vH
https://dl.doubtnut.com/l/_Wk1gtjMZ93gM


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/_Wk1gtjMZ93gM
https://dl.doubtnut.com/l/_rODMqobcrAPB


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/_rODMqobcrAPB
https://dl.doubtnut.com/l/_x2HEfx24dEsb
https://dl.doubtnut.com/l/_yohBAfDxKn0C


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 – 24x – 

Watch Video Solution

18x2

https://dl.doubtnut.com/l/_yohBAfDxKn0C
https://dl.doubtnut.com/l/_pCta2dWM34RN


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/_uhvZ3aunCoFy
https://dl.doubtnut.com/l/_DsgYhXTFlotP


28. What is the maximum value of the function

?

Watch Video Solution

sinx + cos x

29. Find the product of monomials 

Watch Video Solution

2z2, 10x2yz, 9x2

https://dl.doubtnut.com/l/_SoWicKozcCjr
https://dl.doubtnut.com/l/_5HxZCebGtP4B


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

 attains its maximum value,

on the interval [0, 20]. 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/_Mdu7IMT3bpnb
https://dl.doubtnut.com/l/_iGvSsCPTJVfy


32. Find two numbers whose sum is 24 and

whose product is as large as possible.

Watch Video Solution

33. Find the positive integers x and y such that

 is maximum.

Watch Video Solution

x + y = 60  and  xy3

https://dl.doubtnut.com/l/_2FQHvh0wuppQ
https://dl.doubtnut.com/l/_V5vQ15rCV2qp


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 integers whose sum is 16

and the sum of squares is minimum.

Watch Video Solution

https://dl.doubtnut.com/l/_9hd6ZXOtdeAu
https://dl.doubtnut.com/l/_Pc8wJVH43xUQ


36. A square sheet of tin whose side is 18 cm to

be made into a box without top by cutting o�

squares from each comer 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

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

to be made into a box without top, by cutting

https://dl.doubtnut.com/l/_9LM6mAEfSUWC
https://dl.doubtnut.com/l/_QHUwa87QBWgh


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 the maximum possible.

Watch Video Solution

38. Show that of all rectangles inscribed in a

given circle the square has maximum area.

Watch Video Solution

https://dl.doubtnut.com/l/_QHUwa87QBWgh
https://dl.doubtnut.com/l/_D9b7OmYHlQR9


39. Find the product of following monomials 

Watch Video Solution

10a2b2, 3a3, 5b3

40. If all the closed cylindrical cans (right

circular), which enclose a given volume of 100

cubic centimeters. Find the dimensions of the

can which has the minimum surface area.

Watch Video Solution

https://dl.doubtnut.com/l/_A1Mvq3jWhMiB
https://dl.doubtnut.com/l/_AcP0GFj3UhLI
https://dl.doubtnut.com/l/_byBBPxJESP13


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?

View Text Solution

42. Prove that volume of largest cone, which

can be inscribed in a sphere, is  part

of volume of sphere.

( )
th8

27

https://dl.doubtnut.com/l/_byBBPxJESP13
https://dl.doubtnut.com/l/_bq6lbfyhMuC2


Watch Video Solution

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

44. Show that semi-vertical angle of right

circular cone of given surface area and

https://dl.doubtnut.com/l/_bq6lbfyhMuC2
https://dl.doubtnut.com/l/_oFZhoU0DhwBa
https://dl.doubtnut.com/l/_6RIOAfsT8296


maximum volume is .

Watch Video Solution

sin− 1( )
1

3

45. The point on the curve  which is

closest to the point (0,5) is

A. 

B. 

C. 

D. (2,2)

x2 = 2y

(2√2, 4)

(2√2, 0)

(0, 0)

https://dl.doubtnut.com/l/_6RIOAfsT8296
https://dl.doubtnut.com/l/_wNCXWEUSm1ID


Answer: A

Watch Video Solution

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

of  is

A. 0

B. 1

C. 3

D. 

1 − x + x2

1 + x + x2

1

3

https://dl.doubtnut.com/l/_wNCXWEUSm1ID
https://dl.doubtnut.com/l/_9GV38WmW24S5


Answer: D

Watch Video Solution

47. If 

when  is

A. 

B. 

C. 1

D. 0

f(x) = |x − 1| + |x − 2| + |x − 3|

2 < x < 3

( )
1

3

1
3

1
2

https://dl.doubtnut.com/l/_9GV38WmW24S5
https://dl.doubtnut.com/l/_TCwzinMOg6cy


Exercise 6 6

Answer: C

Watch Video Solution

1. Using di�erentials, �nd the approximate

value of each of the following: 

 (b) 

View Text Solution

(a)( )
17

81

1
4

(33)
− 1

5

https://dl.doubtnut.com/l/_TCwzinMOg6cy
https://dl.doubtnut.com/l/_plXvMdfKrEMG
https://dl.doubtnut.com/l/_BDBXO9fUJXke


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

has maximum at x = e.

Watch Video Solution

logx

x

3. The two equal sides of an isoceles triangle

with �xed base b are decreasing at the rate of

3cm /s. How fast is the tea decreasing when

the two equal to the base ?

Watch Video Solution

https://dl.doubtnut.com/l/_BDBXO9fUJXke
https://dl.doubtnut.com/l/_VTEYzfCpqRqj
https://dl.doubtnut.com/l/_vF0FCOfLlEsa


4. The equation of the normal to the curve

 at (1,2) is

Watch Video Solution

x2 = 4y

5. 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/_vF0FCOfLlEsa
https://dl.doubtnut.com/l/_35liHE6XrOgR


6. Find the intervals in which the function f

given by 

  

is (i) increasing (ii) decreasing.

View Text Solution

f(x) =
4 sinx − 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 .

View Text Solution

= x3 + , x ≠ 0
1

x3

https://dl.doubtnut.com/l/_c8idmxqfGvlD
https://dl.doubtnut.com/l/_yL2RjEywoL85


8. 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

9. A tank with rectangular base and

rectangular side, open at the top is to be

constructed so that its depth is 2m and

volume is . If building of tank costs Rs. 70

per sq metres for the base and Rs. 45 per

8m3

https://dl.doubtnut.com/l/_yL2RjEywoL85
https://dl.doubtnut.com/l/_dBuSIIppLRWA
https://dl.doubtnut.com/l/_VEkE0LmYGC6r


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/_VEkE0LmYGC6r
https://dl.doubtnut.com/l/_ggGFexRWx0vE
https://dl.doubtnut.com/l/_XO7wSnCYMhuc


11. A window is in the form of a rectangle

surmounted by a semi-circular 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. Find the points at which the function f

given by f (x) =  has  

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

in�exion

(x − 2)4(x + 1)3

https://dl.doubtnut.com/l/_XO7wSnCYMhuc
https://dl.doubtnut.com/l/_81bePAh3Y00O


View Text Solution

13. Find the absolute maximum and minimum

values of the function f given by

Watch Video Solution

f(x) = cos2 x + sinx, x ∈ [0, π]

14. Let f be a function de�ned on  such

that  for all . Then prove

that f is an increasing function on .

[a, b]

f' (x) > 0 x ∈ (a, b)

(a, b)

https://dl.doubtnut.com/l/_81bePAh3Y00O
https://dl.doubtnut.com/l/_T2RM2IBXPfWd
https://dl.doubtnut.com/l/_nQOMW4bdYbtC


Watch Video Solution

15. 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

2
R

√3

16. Show that height of the cylinder of

greatest volume which can be inscribed in a

right circular cone of height h and semi

https://dl.doubtnut.com/l/_nQOMW4bdYbtC
https://dl.doubtnut.com/l/_xddzd5yuHY4e
https://dl.doubtnut.com/l/_vFqModkpTOCg


vertical angle  is one-third that of the cone

and the greatest volume of cylinder is

Watch Video Solution

α

πh3 tan2 α
4
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17. 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 m/h

https://dl.doubtnut.com/l/_vFqModkpTOCg
https://dl.doubtnut.com/l/_kVReihC83aDI


B. 0.1 m/h

C. 0.1 m/h

D. 0.5 m/h

Answer: A

Watch Video Solution

18. The slope of the tangent to the curve

at the

point (2,-1) is:

x = t2 + 3t − 8, y = 2t2 − 2t − 5

https://dl.doubtnut.com/l/_kVReihC83aDI
https://dl.doubtnut.com/l/_znqZ5dXlHrtn


A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution
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7
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6
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7

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

= 4x if the value of m isy2

https://dl.doubtnut.com/l/_znqZ5dXlHrtn
https://dl.doubtnut.com/l/_STgpVwyBioC5


A. 1

B. 2

C. 3

D. 

Answer: A

Watch Video Solution

1

2

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

 = 3` is2y + x2

https://dl.doubtnut.com/l/_STgpVwyBioC5
https://dl.doubtnut.com/l/_G1KFafXUu22S


A. x+y=0

B. x-y=0

C. x+y+1=0

D. x+y=1

Answer: B

Watch Video Solution

21. The equation of the normal to the curve

 at (1,2) isx2 = 4y

https://dl.doubtnut.com/l/_G1KFafXUu22S
https://dl.doubtnut.com/l/_cYh1qIxmNHpm


A. x + y = 3

B. x – y = 3

C. x + y = 1

D. x – y = 1

Answer: A

Watch Video Solution

22. The points on the curve  , where

the normal to the curve makes equal

intercepts with the axes are:

9y2 = x3

https://dl.doubtnut.com/l/_cYh1qIxmNHpm
https://dl.doubtnut.com/l/_g9elmUUQJaBr


A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

(4, ± )
8

3

(4, )
−8

3

(4, ± )
3

8

( ± 4, )
3

8

https://dl.doubtnut.com/l/_g9elmUUQJaBr

