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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/_rroiOs1hMf2h


when r = 5 cm.

Watch Video Solution

2. 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, find the rates of

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

the rectangle.

Watch Video Solution

x = 10 y = 6

https://dl.doubtnut.com/l/_rroiOs1hMf2h
https://dl.doubtnut.com/l/_XL4AqrVBX8wM
https://dl.doubtnut.com/l/_lwOndaZIFuCN


3. Show that the function f given by

is strictly

increasing on R.

Watch Video Solution

f(x) = x3 − 3x2 + 4x, x ∈ R

4. 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/_lwOndaZIFuCN
https://dl.doubtnut.com/l/_YH5Fc9O8iLuq
https://dl.doubtnut.com/l/_Tu6xjj2awbc7


5. Find the intervals in which f(x) = sin 3x,

 is (i) increasing, (ii) decreasing.

Watch Video Solution

x ∈ [0, ]
π

2

6. Example 13 Find the intervals in which the

function f tives f(x) = sin x + cos x,  2

is strictly increasing or strictly decreasing.

Watch Video Solution

0 ≤ x ≤ π

https://dl.doubtnut.com/l/_Tu6xjj2awbc7
https://dl.doubtnut.com/l/_zz5C3cS71C5I


7. 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

8. 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/_ForWisl7Uzfv
https://dl.doubtnut.com/l/_5EdlvGMouKiE
https://dl.doubtnut.com/l/_p5A5eFd5RBDS


9. Find local maximum and local minimum

values of the function f given by

.

Watch Video Solution

f(x) = 3x4 + 4x3 − 12x2 + 12

10. 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/_p5A5eFd5RBDS
https://dl.doubtnut.com/l/_ZPWxBShFGY4T
https://dl.doubtnut.com/l/_MIidhBiBVDIA


11. Find two positive numbers whose sum is 15

and the
sum of whose squares is minimum.

Watch Video Solution

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

c) from the parabola , where .

Watch Video Solution

y = x2 0 ≤ c ≤ 5

13. Let AP and BQ be two vertical poles at

points A and B, respectively. If

https://dl.doubtnut.com/l/_MIidhBiBVDIA
https://dl.doubtnut.com/l/_FqjCKpk3LV55
https://dl.doubtnut.com/l/_PAtbah8lt07n


, then

find 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

14. If length of three sides of a trapezium

other than
 base are equal to 10cm, then find

the area of the trapezium when it is
maximum.

Watch Video Solution

https://dl.doubtnut.com/l/_PAtbah8lt07n
https://dl.doubtnut.com/l/_c6FtXg9wVeRC


15. 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

16. 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/_mbI6AFTfdUNn
https://dl.doubtnut.com/l/_uaGwYS7h2luq


17. An Apache helicopter of enemy is flying

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

18. A water tank has the shape of an inverted

righ circular cone with its axis vertical and

vertex lowermost . Its semi-vertical angle is

https://dl.doubtnut.com/l/_uaGwYS7h2luq
https://dl.doubtnut.com/l/_UqIW4TwBmvbg
https://dl.doubtnut.com/l/_bA4xxNmwFijT


 . Water is poured into it at a

constant rate of 4 cubic meter per hour . Find

the rate at which the level of the water is

rising at the instant when the depth of water

in the tank is 2 m.

Watch Video Solution

tan− 1(0.5)

19. 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.

https://dl.doubtnut.com/l/_bA4xxNmwFijT
https://dl.doubtnut.com/l/_CnzOFHzA7oph


Watch Video Solution

20. Find the equation of the normal to the

curve which passes through the point

(1, 2).

Watch Video Solution

x2 = 4y

21. The equation of tangents to the curve

 that are

parallel to the line , is

Watch Video Solution

y = cos(x + y), − 2π ≤ x ≤ 2π

x + 2y = 0

https://dl.doubtnut.com/l/_CnzOFHzA7oph
https://dl.doubtnut.com/l/_lsyzMpV295Iu
https://dl.doubtnut.com/l/_e7cvD8Nv2hHQ


22. 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

23.  is

always and increasing function on the interval

Watch Video Solution

f(x) = tan− 1(sinx + cos x), x > 0

https://dl.doubtnut.com/l/_e7cvD8Nv2hHQ
https://dl.doubtnut.com/l/_YWe1WwitFptl
https://dl.doubtnut.com/l/_F5YTpnOi41OZ
https://dl.doubtnut.com/l/_91VNHNuEDNeD


24. A circular disc of radius 3 cm is being

heated.
 Due to expansion, its radius increases

at the rate of 0.05 cm/sec. Find the
 rate at

which its area is increasing when radius is 3.2

cm.

Watch Video Solution

25. 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/_91VNHNuEDNeD
https://dl.doubtnut.com/l/_iDOGWW2zLEQx


aluminium and folding up the sides. Find the

volume of the largest such box.

Watch Video Solution

26. 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 profit

Watch Video Solution

(5 − )
x

100

( + 500)
x

5

https://dl.doubtnut.com/l/_iDOGWW2zLEQx
https://dl.doubtnut.com/l/_ERnsXoDJKZSs


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 . How fast is the surface area

increasing when the length of an edge is 12

cm?

8cm3 /s

https://dl.doubtnut.com/l/_715txuEhU20o
https://dl.doubtnut.com/l/_Oqeh0a1B99CV


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

4. An edge of a variable cube is increasing at

the rate of . How fast is the volume of3cm/s

https://dl.doubtnut.com/l/_Oqeh0a1B99CV
https://dl.doubtnut.com/l/_5XaPSudf1JW0
https://dl.doubtnut.com/l/_6lfFXN2Qp772


the cube increasing when the edge is 

long?

Watch Video Solution

10cm

5. 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

wave is , how fast is the enclosed area

increasing?

Watch Video Solution

5cm/s

8cm

https://dl.doubtnut.com/l/_6lfFXN2Qp772
https://dl.doubtnut.com/l/_d4SYZHsLk7fq
https://dl.doubtnut.com/l/_AvT1qW8wHhOv


6. 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

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, find the rates of change of

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

rectangle

https://dl.doubtnut.com/l/_AvT1qW8wHhOv
https://dl.doubtnut.com/l/_DemcnDX0XrzQ


Watch Video Solution

8. A balloon, which always remains spherical

on
 inflation, is being inflated 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/_DemcnDX0XrzQ
https://dl.doubtnut.com/l/_udu1QU86VvRe


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 2

cm/s. How fast is its
 height on the wall

https://dl.doubtnut.com/l/_51gCUL94lVGP
https://dl.doubtnut.com/l/_S5vd5XDjZBfZ


decreasing when the foot of the ladder is 4 m

away from
the wall?

Watch Video Solution

11. 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

https://dl.doubtnut.com/l/_S5vd5XDjZBfZ
https://dl.doubtnut.com/l/_JzfPbJbokRTg


12. 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

13. A balloon, which always remains spherical,

has a variable diameter .Find the

rate of change of its volume with respect to x.

Watch Video Solution

(2x + 1)
3

2

https://dl.doubtnut.com/l/_9kaPV8T5xo5k
https://dl.doubtnut.com/l/_g2fH5noCevmq


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


 . The falling sand forms a cone on

the ground in such a
 way that the height of

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

12 cm3 /s

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

with the production of x units of an item is

https://dl.doubtnut.com/l/_g2fH5noCevmq
https://dl.doubtnut.com/l/_hTC46o99HTWB
https://dl.doubtnut.com/l/_F7g35tfd3Dd5


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

. Find the marginal

revenue when .

Watch Video Solution

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

x = 7

https://dl.doubtnut.com/l/_F7g35tfd3Dd5
https://dl.doubtnut.com/l/_rosbkJGuFMvS


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/_rosbkJGuFMvS
https://dl.doubtnut.com/l/_s5ozWVB4Ok3k


18. 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

A. 116

B. 96

C. 90

D. 126

Answer: D

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

x = 15

https://dl.doubtnut.com/l/_4alxZ77Hpzfv


Exercise 6 2

Watch Video Solution

1. Show that the function given by

is strictly increasing on R.

Watch Video Solution

f(x) = 3x + 17

2. Show that the function given by 

is strictly increasing on R.

f(x) = e2x

https://dl.doubtnut.com/l/_4alxZ77Hpzfv
https://dl.doubtnut.com/l/_mHvS3nQUWBkV
https://dl.doubtnut.com/l/_v86BYU914xou


Watch Video Solution

3. Show that the function given by f

is (a) strictly

increasing in  (b) strictly decreasing in 

(c) neither increasing nor decreasing

in 

Watch Video Solution

f(x) = 3x + 17(x) = s ∈ x

(0, )
π

2

( , π)
π

2

(0, π)

4. Find the intervals in which the function f

given by is(a) strictlyf(x) = 2x2 − 3x

https://dl.doubtnut.com/l/_v86BYU914xou
https://dl.doubtnut.com/l/_EQbJP0VE2Tlo
https://dl.doubtnut.com/l/_F9W7kABA4LHQ


increasing (b) strictly decreasing

Watch Video Solution

5. Find the intervals in which the function f

given by is (a)

strictly increasing (b) strictly decreasing

Watch Video Solution

f(x) = 2x3 − 3x2 − 36x + 7

6. Find the intervals in which the following

functions
are strictly increasing or
decreasing:

https://dl.doubtnut.com/l/_F9W7kABA4LHQ
https://dl.doubtnut.com/l/_WjA3TFthfdyi
https://dl.doubtnut.com/l/_jvdA1XdNXuEU


(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

7. Find the interval in which the following

function are strictly increasing or decreasing ?

A.  B. 

Watch Video Solution

x2 + 2x + 5 10 − 6x − 2x2

https://dl.doubtnut.com/l/_jvdA1XdNXuEU
https://dl.doubtnut.com/l/_UbbNGcxtZPk1


8. Find the intervals in which the given

functions are strictly increasing decreasing:

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/_Ej6nvCnQoGci
https://dl.doubtnut.com/l/_ZDMd4ePrnAJO
https://dl.doubtnut.com/l/_sJXCxLKz64gS


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 

, 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/_sJXCxLKz64gS
https://dl.doubtnut.com/l/_Ooqj1bnlo8zp
https://dl.doubtnut.com/l/_I8z2VbTfZN7B


12. Find the values of x for which

is an increasing function

Watch Video Solution

y = [x(x − 2)]2

13. Prove that 
 is an

increasing function of 
in 
.

Watch Video Solution

y =
4 sin θ

(2 + cos θ) − θ

θ [0, ]
π

2

14. Prove that the logarithmic function is

strictly increasing on .(0, ∞)

https://dl.doubtnut.com/l/_I8z2VbTfZN7B
https://dl.doubtnut.com/l/_5ljbOP6WiA8N
https://dl.doubtnut.com/l/_YxpgtgNUnBaQ


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

16. Which of the following functions is not

decreasing on 

A. cos x

(0, π/2) ?

https://dl.doubtnut.com/l/_YxpgtgNUnBaQ
https://dl.doubtnut.com/l/_oOIHtrws1EeP
https://dl.doubtnut.com/l/_7W2rk0Jn7MkX


B. cos 2x

C. cos 3x

D. tan x

Answer: A::B

Watch Video Solution

17. On which of the following intervals is the

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

decreasing ?

x100

https://dl.doubtnut.com/l/_7W2rk0Jn7MkX
https://dl.doubtnut.com/l/_qPo8cMYWuhIg


A. (0,1)

B. 

C. 

D. None of these

Answer: D

Watch Video Solution

, π
π

2

0,
π

2

18. Find the least value of a such that the

function f given by is

strictly increasing on 

f(x) = x2 + ax + 1

(1, 2).

https://dl.doubtnut.com/l/_qPo8cMYWuhIg
https://dl.doubtnut.com/l/_t2wpp89I148V


Watch Video Solution

19. Let P be an interior point of triangle ABC.

Let Q and R be the reflections of P in AB and

AC, respectively. If Q,A,R are collinear then 

equals

Watch Video Solution

∠A

20. Prove that the function f given by


 is strictlyf  (x)  =  log  cos  x

https://dl.doubtnut.com/l/_t2wpp89I148V
https://dl.doubtnut.com/l/_fiPyR7m3yfXY
https://dl.doubtnut.com/l/_pMOhZMEpKJ08


decreasing on 
 and strictly
 increasing

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/_pMOhZMEpKJ08
https://dl.doubtnut.com/l/_7NXjGXfuWPCo


22. Prove that the function given by

is increasing in

R.

Watch Video Solution

f(x) = x3 − 3x2 + 3x − 100

23. The interval in which 
 is

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


(D)
(0, 2)

A. (

B. (-2,0)

y = x2e−x

( − ∞, ∞)

(2, ∞)

−∞, ∞)

https://dl.doubtnut.com/l/_6vuttygMEjdb
https://dl.doubtnut.com/l/_faKZzflh03xt


Exercise 6 3

C. (2,00)

D. (0,2)

Answer: D

Watch Video Solution

1. Find the slope of the tangent to the curve

 at .

Watch Video Solution

y = 3x4 − 4x x = 4

https://dl.doubtnut.com/l/_faKZzflh03xt
https://dl.doubtnut.com/l/_8jxqvunCC3lW


2. Find the slope of the tangent to the curve

at .

Watch Video Solution

y = , x ≠ 2
x − 1

x − 2
x = 10

3. Find the slope of the tangent to curve

 at the point whose x-

coordinate is 2.

Watch Video Solution

y = x3 − x + 1

https://dl.doubtnut.com/l/_8jxqvunCC3lW
https://dl.doubtnut.com/l/_JtCzAILJr7e1
https://dl.doubtnut.com/l/_LeCJ7DKAtkKE
https://dl.doubtnut.com/l/_X4f5Hmg75l8z


4. Find the slope of the tangent to the curve

 at the point whose x-

coordinate is 3.

Watch Video Solution

y = x3 − 3x + 2

5. Find the slope of the normal to the curve

at .

Watch Video Solution

x = a cos3 θ, y = sin3 θ θ =
π

4

https://dl.doubtnut.com/l/_X4f5Hmg75l8z
https://dl.doubtnut.com/l/_5798O3Vi3dBQ


6. Find the slope of the normal to the curve

at .

Watch Video Solution

x = 1 − a sin θ, y = b cos2 θ θ =
π

2

7. Find points at which the tangent to the

curve  is parallel to

the x-axis

Watch Video Solution

y = x3 − 3x2 − 9x + 7

https://dl.doubtnut.com/l/_NXOHNhuK4xL9
https://dl.doubtnut.com/l/_eKAROznWiM0y


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/_GrKbFEIlPYEa
https://dl.doubtnut.com/l/_0mNHeNY0ila5
https://dl.doubtnut.com/l/_rea5Xk7tGBlL


10. Find the equation of all lines having slope 

that are tangents to the curve

.

Watch Video Solution

1

y = , x ≠ 1
1

x − 1

11. 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/_rea5Xk7tGBlL
https://dl.doubtnut.com/l/_oSdS40Sqhs8T
https://dl.doubtnut.com/l/_WUgAkMGSDp5T


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  at

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

parallel to y-asis

Watch Video Solution

+ = 1
x2

9

y2

16

https://dl.doubtnut.com/l/_WUgAkMGSDp5T
https://dl.doubtnut.com/l/_lwVVDbihsGdw


14. Find the equations of the tangent and

normal to the
 given curves at the indicated

points:
 (i) 
 at 


 (ii) 

at 
 (iii) 
 at 
 (iv) 

at 

Watch Video Solution

y = x4 − 6x3 + 13x2 − 10x + 5

(0,  5) y = x4 − 6x3 + 13x2 − 10x + 5

(1,  3) y = x3 (1,  1) y = x2

(0,  0)

15. find the equation of the tangent and

normal to the given curves at the given points 

https://dl.doubtnut.com/l/_iHPVC4i7rLkm
https://dl.doubtnut.com/l/_h6vIgvmLUZym


(i)  


(ii) 

Watch Video Solution

y = x4 − 6x3 − 10x + 5  at (1, 3)

y2 =  at (2 − 2)
x3

4 − x

16. Find a point on the curve , where

the tangent to the curve is parallel to the

chord joining the points (1, 1) and (3, 27)

Watch Video Solution

y = x3

https://dl.doubtnut.com/l/_h6vIgvmLUZym
https://dl.doubtnut.com/l/_34rhSgWqOe35


17. Find the equations of
 the tangent and the

normal to the curve 
 at 
 at the

indicated points

Watch Video Solution

y = x2 (0,  0)

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

https://dl.doubtnut.com/l/_82tneJc36689
https://dl.doubtnut.com/l/_kj8NUbqo25nx
https://dl.doubtnut.com/l/_1uflk5lUHIEV


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

20. Show that the tangents to the curve

at the points where and 

are parallel.

Watch Video Solution

y = 7x3 + 11 x = 2

x = 2

https://dl.doubtnut.com/l/_1uflk5lUHIEV
https://dl.doubtnut.com/l/_6HundrOHvlDy


21. 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

22. For the curve find all the

points at which the tangent passes through

the origin.

Watch Video Solution

y = 4x3 − 2x5,

https://dl.doubtnut.com/l/_lJupJbw4cjsm
https://dl.doubtnut.com/l/_XXI6macbAWQ7
https://dl.doubtnut.com/l/_MudJ6J21vP38


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

24. Find the equation of the normal at the

point for the curve .

Watch Video Solution

(am2, am3) ay2 = x3

https://dl.doubtnut.com/l/_MudJ6J21vP38
https://dl.doubtnut.com/l/_zNoDXg7IT7QS


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

26. 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/_Erj0vDxtO2ZP
https://dl.doubtnut.com/l/_oqSyFOJtoSye
https://dl.doubtnut.com/l/_ZqSvZoJlTtNq


27. Show that the curves  and 

cut at right angles; if 

Watch Video Solution

x = y2 xy = k

8k2 = 1

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)

https://dl.doubtnut.com/l/_ZqSvZoJlTtNq
https://dl.doubtnut.com/l/_yi2qXoNpVY8q


29. 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.

30. The slope of the normal to the curve

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

(D) 

A. 3

B. 

y = 2x2 + 3 x = 0
1

3
−3

−
1

3

1

3

https://dl.doubtnut.com/l/_eVjGyVlcxXiL
https://dl.doubtnut.com/l/_HrJ6qz8ni9PA


C. 

D. 

Answer: D

Watch Video Solution

−3

−
1

3

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

 = 4x at the poin

A. (1, 2)

B. (2, 1)

y2

https://dl.doubtnut.com/l/_HrJ6qz8ni9PA
https://dl.doubtnut.com/l/_cJZuMMfpR4XQ


Exercise 6 4

C. (1, – 2)

D. (– 1, 2)

Answer: A

Watch Video Solution

1. 

Watch Video Solution

√25.3

https://dl.doubtnut.com/l/_cJZuMMfpR4XQ
https://dl.doubtnut.com/l/_FH9RXMISDiuS


2. Using differentials, find the approximate

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

Watch Video Solution

√49.5

3. Using differentials, find the approximate

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

Watch Video Solution

√0.6

https://dl.doubtnut.com/l/_VXQleBYv4348
https://dl.doubtnut.com/l/_VZPKTvCNrLUH
https://dl.doubtnut.com/l/_EY8mia1eaHYM


4. Using differentials, find the approximate

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

Watch Video Solution

(0.009)
1
3

5. Using differentials, find the approximate

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

Watch Video Solution

(0.0999)
1
10

https://dl.doubtnut.com/l/_EY8mia1eaHYM
https://dl.doubtnut.com/l/_7dT7VGoyFGDR
https://dl.doubtnut.com/l/_GhBw6LFGAZCb


6. Using differentials, find the approximate

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

Watch Video Solution

(15)
1
4

7. Using differentials, find the approximate

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

View Text Solution

(26)
1
3

https://dl.doubtnut.com/l/_GhBw6LFGAZCb
https://dl.doubtnut.com/l/_UUXAPB2KfGiP


8. Find approminate value of .

Watch Video Solution

(255)
1
4

9. Using differentials,
 find the approximate

value of 
upto 3 places of
decimal .

Watch Video Solution

(82)
1
4

10. Using differentials,
 find the approximate

value of √401

https://dl.doubtnut.com/l/_ebDE3pFrAhWW
https://dl.doubtnut.com/l/_N9FP3Lr7rYZ3
https://dl.doubtnut.com/l/_8yPgJbzp2ryC


Watch Video Solution

11. Using differentials, find the approximate

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

Watch Video Solution

(0.0037)
1
2

12. Using differentials, find the approximate

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

(26.57)
1
3

https://dl.doubtnut.com/l/_8yPgJbzp2ryC
https://dl.doubtnut.com/l/_WqvFAzrfaIfL
https://dl.doubtnut.com/l/_W1efpKDou1Hu


Watch Video Solution

13. Using differentials, find the approximate

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

Watch Video Solution

(81.5)
1
4

14. Using differentials, find 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/_W1efpKDou1Hu
https://dl.doubtnut.com/l/_oHuQod0O71ox
https://dl.doubtnut.com/l/_ZH3GC87f0jQl


15. Using differentials, find 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 ,

where .

Watch Video Solution

f(2. 01)

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

https://dl.doubtnut.com/l/_ZH3GC87f0jQl
https://dl.doubtnut.com/l/_6BqwnNXqYexD
https://dl.doubtnut.com/l/_MQqQDPi9kwtp
https://dl.doubtnut.com/l/_rNQH6cd9jucq


17. Find the approximate value of 

where 

Watch Video Solution

f(5. 001),

f(x) = 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/_rNQH6cd9jucq
https://dl.doubtnut.com/l/_N2azNQVlqU8O


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 find the

approximate error in calculating its volume.

Watch Video Solution

https://dl.doubtnut.com/l/_pEXxxNihIyoB
https://dl.doubtnut.com/l/_9fAP1m88bDSj
https://dl.doubtnut.com/l/_p6H0bQts1Oov


21. If the radius of a sphere is measured as 9

cm with an
 error of 0.03 cm, then find the

approximate error in calculating its surface

area.

Watch Video Solution

22. 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/_p6H0bQts1Oov
https://dl.doubtnut.com/l/_kP9rw3GRLMbh


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) 0.06  (B) 0.6  (C)

0.09  (D) 0.9 

x3m3 x3m3

x3m3 x3m3

https://dl.doubtnut.com/l/_kP9rw3GRLMbh
https://dl.doubtnut.com/l/_fSGu2YR3UP78


Exercise 6 5

A.  m

B. 

C. 

D. 

Answer: C

Watch Video Solution

0.06x3

0.6x3m3

0.09x3m3

0.9x3m3

https://dl.doubtnut.com/l/_fSGu2YR3UP78


1. Find the maximum and minimum values, if

any, of the functions given by 

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

https://dl.doubtnut.com/l/_ldcy1TbP802o
https://dl.doubtnut.com/l/_IALGLLZy7bUl
https://dl.doubtnut.com/l/_dIp9iu2uUOh3


3. Find the maximum and minimum values, if

any, of the functions given by 

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

https://dl.doubtnut.com/l/_dIp9iu2uUOh3
https://dl.doubtnut.com/l/_QUQklbT1s5vT
https://dl.doubtnut.com/l/_ptvimH54tfIN


5. Find the maximum and minimum values, if

any, of the functions given by 

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

https://dl.doubtnut.com/l/_ptvimH54tfIN
https://dl.doubtnut.com/l/_V2Mf6CykS95q


7. Find the maximum and minimum values, if

any, of the functions given by 

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

Watch Video Solution

8. Find the maximum and minimum values, if

any, of the
 following functions
 given by
 (i)


 (ii) 


 (iii) 

f  (x)  =  |x  +  2  |   1

g(x)  =   |  x  +  1|  +  3

https://dl.doubtnut.com/l/_ma2KCjtuCDwK
https://dl.doubtnut.com/l/_kJZAnO7uVGFI



 (iv) `f" "(x)"

"=" "|" "s in" "4x" "+"

Watch Video Solution

h(x)  =  s ∈  (2x)  +  5

9. Find the maximum and minimum values, if

any, of the functions given by 

h(x) = x + 1, x  (– 1, 1)

Watch Video Solution

∈

https://dl.doubtnut.com/l/_kJZAnO7uVGFI
https://dl.doubtnut.com/l/_AT5smUe8WNQY


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

11. 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/_yqebHPsoIP1h
https://dl.doubtnut.com/l/_djBrLwBOShtq


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/_djBrLwBOShtq
https://dl.doubtnut.com/l/_GhFubEurtVrH
https://dl.doubtnut.com/l/_OKNig8LJQikr


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/_OKNig8LJQikr
https://dl.doubtnut.com/l/_dzD1G5N7RtXY


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/_dzD1G5N7RtXY
https://dl.doubtnut.com/l/_3l3P1uHcw6Tg
https://dl.doubtnut.com/l/_eSLJdZf4y5PO


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/_eSLJdZf4y5PO
https://dl.doubtnut.com/l/_6AYp088YmZOu


the case may be: 

f(x) = 

Watch Video Solution

x√1 − x, 0 < < 1

18. Prove that the following functions do not

have maxima or minima:(i)  (ii) 

(iii) 

Watch Video Solution

f(x) = ex

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

https://dl.doubtnut.com/l/_6AYp088YmZOu
https://dl.doubtnut.com/l/_3swi0vp1qsKl


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/_HXfE5Wf9wLiz
https://dl.doubtnut.com/l/_h8R047jcdbtl
https://dl.doubtnut.com/l/_bmWqlyEI97Va


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/_bmWqlyEI97Va
https://dl.doubtnut.com/l/_lp1g18rmzI8h


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/_lp1g18rmzI8h
https://dl.doubtnut.com/l/_IJCHpjL4EnSX
https://dl.doubtnut.com/l/_q90zTyqk71L9


the given intervals: 

f(x) =  [-3 ,1)

Watch Video Solution

(x − 1)2 + 3, x ∈

25. Find the maximum profit that a company

can make, if the profit function isgiven by

Watch Video Solution

p(x) = 41 − 24x − 18x2

https://dl.doubtnut.com/l/_q90zTyqk71L9
https://dl.doubtnut.com/l/_y3GJXhI9eSyy


26. Find the maximum value and the minimum

value and the minimum value of


 on the interval 

Watch Video Solution

3x4 − 8x3 + 12x2 − 48x + 25

[0, 3].

27. At what points in the interval 
 , does

the function 
 attain its maximum

value?

Watch Video Solution

[0, 2π]

s ∈  2x

https://dl.doubtnut.com/l/_NVuvDUT4pe7o
https://dl.doubtnut.com/l/_A6vrhKKIAoVb


28. What is the maximum value of the function


?

Watch Video Solution

s ∈  x  +  cos  x

29. 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/_A6vrhKKIAoVb
https://dl.doubtnut.com/l/_NxCBmghr6q1T
https://dl.doubtnut.com/l/_AsbtT1G4KYqJ
https://dl.doubtnut.com/l/_QyvyTlSSiMfn


30. It is given that at 
 , the function 


 attains its maximum

value on the interval 
 . Find the value of 


.

Watch Video Solution

x = 1

x4 − 62x2 + ax + 9

[0,  2]

a

31. Find the maximum and minimum values of

the function 

.

Watch Video Solution

f(x) = x + sin 2x, (0 < x < π)

https://dl.doubtnut.com/l/_QyvyTlSSiMfn
https://dl.doubtnut.com/l/_0GWOg8FJ9i9X
https://dl.doubtnut.com/l/_aSyIIT2KicAY


32. Find two numbers whose
 sum is 24 and

whose product is as large as possible.

Watch Video Solution

33. Find two positive
 numbers 
 and 
 such

that 
and 
is maximum.

Watch Video Solution

x y

x + y = 60 xy3

https://dl.doubtnut.com/l/_aSyIIT2KicAY
https://dl.doubtnut.com/l/_OTDJzRcR5yz4


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/_PqUnK5N6RuHB
https://dl.doubtnut.com/l/_19qgIMjWgx0N


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

flaps to form the box. What should be the side

of the
square to be cut off so that the volume

of the box is the maxi

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/_TV9p9g59I3IV
https://dl.doubtnut.com/l/_mcNJLwCnS5BB


off
squares from each corners and folding up

the flaps. What should be the side
 of the

square to be cut off so that the volume of the

box is maximum
possible?

Watch Video Solution

38. Show that of all the rectangles
inscribed in

a given fixed circle, the square has the

maximum area.

Watch Video Solution

https://dl.doubtnut.com/l/_mcNJLwCnS5BB
https://dl.doubtnut.com/l/_tRGDdi8fxG5c
https://dl.doubtnut.com/l/_JN1XMGbyuKYr


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, find the
 dimensions of the can

which has the minimum surface area?

Watch Video Solution

https://dl.doubtnut.com/l/_JN1XMGbyuKYr
https://dl.doubtnut.com/l/_kZvhSUAZQgBx


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/_kZvhSUAZQgBx
https://dl.doubtnut.com/l/_bfgyfAAStneb


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 
 times the radius
 of the

base.

Watch Video Solution

√2

https://dl.doubtnut.com/l/_wqVXwuneJZHg
https://dl.doubtnut.com/l/_9GViPH3Y9fGT


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/_9GViPH3Y9fGT
https://dl.doubtnut.com/l/_VNdddx74iTXy
https://dl.doubtnut.com/l/_VAIbjr0lWIQT


46. The point on the curve which is

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

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

A. 

B. 

C. 

D. (2,2)

Answer: A

Watch Video Solution

x2 = 2y

(2√2, 4)

(2√2, 0)

(2√2, 4)

(2√2, 0)

(0, 0)

https://dl.doubtnut.com/l/_euUSJQRE4YYB


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

of is(A) 0 (B) 1 (C) 3 (D) 

A. 0

B. 1

C. 3

D. 

Answer: D

Watch Video Solution

1 − x + x2

1 + x + x2

1

3

1

3

https://dl.doubtnut.com/l/_QYLRjonwB1eR
https://dl.doubtnut.com/l/_ZitRNHyDZyOJ


48. The maximum value of

is(A)  (B)

 (C) 1 (D) 0

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

( )
1

3

1
3

1

2

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


Exercise 6 6

1. Using differentials, find 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

has maximum at .

Watch Video Solution

f(x) =
logx

x
x = e

https://dl.doubtnut.com/l/_8LbH80frizFS
https://dl.doubtnut.com/l/_trknZ5WXoPy2


3. The two equal sides of an isosceles triangle

with
fixed 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 curve

which passes through the point (1, 2).

Watch Video Solution

x2 = 4y

https://dl.doubtnut.com/l/_trknZ5WXoPy2
https://dl.doubtnut.com/l/_5TX40MIXTx3K
https://dl.doubtnut.com/l/_yiKX6011ixBo


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 − a θ cos θ

6. Find the intervals in which the function f

given by
 
 is (i)

increasing (ii) decreasing.

f(x) =
4 sinx − 2x − xc ⊗

2 + cos x

https://dl.doubtnut.com/l/_yiKX6011ixBo
https://dl.doubtnut.com/l/_5TD8NzZowI0B
https://dl.doubtnut.com/l/_oqjkn2RqhEy0


Watch Video Solution

7. Find the
 intervals in which the function 

given by 
 is
 (i)

increasing (ii) decreasing.

Watch Video Solution

f

f(x) =  x3 +  ,  x  ≠ 0 
1

x3

8. Find the maximum area of an isosceles

triangle inscribed in the ellipse 

with its vertex at one end of the major axis.

h id l i

+ = 1
x2

a2

y2

b2

https://dl.doubtnut.com/l/_oqjkn2RqhEy0
https://dl.doubtnut.com/l/_rvserImH3eWc
https://dl.doubtnut.com/l/_vG0RY91y8ccN


Watch Video Solution

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 m3. If building of tank costs Rs 70

per square metre for the base and Rs 45 per

square metre for sides, what is
 the cost of

least expensive tank?

Watch Video Solution

https://dl.doubtnut.com/l/_vG0RY91y8ccN
https://dl.doubtnut.com/l/_6DgGNS98Eb2r


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

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

https://dl.doubtnut.com/l/_8z4ljVNrM28E
https://dl.doubtnut.com/l/_BeAXHRS4fthy


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 maximum length of

the hypotenuse is .

Watch Video Solution

(a + b )
2
3

2
3

3
2

https://dl.doubtnut.com/l/_BeAXHRS4fthy
https://dl.doubtnut.com/l/_tOuIFOfdMivT


13. Find the points at which the function 

given by 
 has
 local

maxima
local minima
point of inflexion

Watch Video Solution

f

f(x) = (x − 2)4(x + 1)3

14. Find the absolute
 maximum and minimum

values of the function 
 given by


, 
.

Watch Video Solution

f

f(x) = cos2 x + sinx x ∈ [0,  π]

https://dl.doubtnut.com/l/_egRNBXrWOwNx
https://dl.doubtnut.com/l/_s4aNBqxQR6o0
https://dl.doubtnut.com/l/_rdtp0K4f6JkZ


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 defined 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/_rdtp0K4f6JkZ
https://dl.doubtnut.com/l/_34kDuVFYbrRp
https://dl.doubtnut.com/l/_jw92xGS2bvAB


17. Show that the height of
 the cylinder of

maximum volume that can be inscribed in a

sphere of radius 
is 
.

Watch Video Solution

R
2R

√3

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

πh3 tan2 α.
4

27

https://dl.doubtnut.com/l/_jw92xGS2bvAB
https://dl.doubtnut.com/l/_4ZimrXM3Jotp


Watch Video Solution

19. A cylindrical tank of radius 10 m is being

filled 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 

A. 1 m/h

B. 0.1 m/h

C. 0.1 m/h

D. 0.5 m/h

m3 /h

m3 /h m3 /h m3 /h

https://dl.doubtnut.com/l/_4ZimrXM3Jotp
https://dl.doubtnut.com/l/_sTjSiCF4Y09D


Answer: A

Watch Video Solution

20. The slope of the tangent to the curve

 at the

point (2, -1), is

A. 

B. 

C. 

D. 

x = t2 + 3t − 8, y = 2t2 − 2t − 5

22

7

6

7

7
6

−6

7

https://dl.doubtnut.com/l/_sTjSiCF4Y09D
https://dl.doubtnut.com/l/_wqES5jaK50fg


Answer: B

Watch Video Solution

21. The line is a tangent to the

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

3 (D) 

A. 1

B. 2

C. 3

D. 

y = mx + 1

y2 = 4x

1

2

1

2

https://dl.doubtnut.com/l/_wqES5jaK50fg
https://dl.doubtnut.com/l/_tYFu4N3my7jG


Answer: A

Watch Video Solution

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

is(A)  (B)  (C) 

(D) 

A. x+y=0

B. x-y=0

C. x+y+1=0

D. x+y=1

2y + x2 = 3 x + y = 0 xy = 0

x + y + 1 = 0 xy = 0

https://dl.doubtnut.com/l/_tYFu4N3my7jG
https://dl.doubtnut.com/l/_FRgZ47R0qcPC


Answer: B

Watch Video Solution

23. The normal to the curve passing

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

(D) 

A. x + y = 3

B. x – y = 3

C. x + y = 1

D. x – y = 1

x2 = 4y

x + y = 3 xy = 3 x + y = 1

xy = 1

https://dl.doubtnut.com/l/_FRgZ47R0qcPC
https://dl.doubtnut.com/l/_HfQxg9VQciPl


Answer: A

Watch Video Solution

24. The points on the curve , where

the normal to the curve makes equal

intercepts with the axes are(A)  (B)

 (C)  (D) 

A. 

B. 

C. 

9y2 = x3

(4, ± )
8

3

(4, )
−8

3
(4, ± )

3

8
( ± 4, )

3

8

(4, ± )
8

3

(4, )
−8

3

(4, ± )
3

8

https://dl.doubtnut.com/l/_HfQxg9VQciPl
https://dl.doubtnut.com/l/_usaacbHXeqh4


D. 

Answer: A

Watch Video Solution

( ± 4, )
3

8

https://dl.doubtnut.com/l/_usaacbHXeqh4

