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EXERCISE 6.1 - Question No. 1

Find the rate of change of the area of a circle with respect to its

radius r when (a) (b)

Watch Free Video Solution on Doubtnut Now @

EXERCISE 6.1 - Question No. 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 1s 12 cm?


https://doubtnut.app.link/bHlOXaxsZV
https://doubtnut.app.link/Xg8dk4LU0V
https://doubtnut.app.link/iusdK5LU0V

Watch Free Video Solution on Doubtnut Now @

EXERCISE 6.1 - Question No. 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 1s 10 cm.

Watch Free Video Solution on Doubtnut Now @

EXERCISE 6.1 - Question No. 4

An edge of a variable cube is increasing at the rate of 3 cm/s. How
fast 1s the volume of the cube increasing when the edge is 10 cm

long?


https://doubtnut.app.link/iusdK5LU0V
https://doubtnut.app.link/wJdn76LU0V
https://doubtnut.app.link/4TODFaMU0V

Watch Free Video Solution on Doubtnut Now @

EXERCISE 6.1 - Question No. 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 1s 8 cm, how fast 1s the enclosed area increasing?

Watch Free Video Solution on Doubtnut Now @

EXERCISE 6.1 - Question No. 6

The radius of a circle is increasing at the rate of 0.7 cm/s. What 1s

the rate of increase of its circumference?

Watch Free Video Solution on Doubtnut Now @


https://doubtnut.app.link/4TODFaMU0V
https://doubtnut.app.link/G3Gc6bMU0V
https://doubtnut.app.link/A6s8DdMU0V

EXERCISE 6.1 - Question No. 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 = 6¢cm, find the rates of change of (a) the perimeter, and

(b) the area of the rectangle

Watch Free Video Solution on Doubtnut Now @

EXERCISE 6.1 - Question No. 8

A balloon, which always remains spherical on inflation, is being

inflated by pumping in 900 cubic centimetres of gas per second.


https://doubtnut.app.link/7za10eMU0V
https://doubtnut.app.link/0GpIsgMU0V

Find the rate at which the radius of the balloon increases when the

radius 1s 15 cm.

Watch Free Video Solution on Doubtnut Now @

EXERCISE 6.1 - Question No. 9

A balloon, which always remains spherical, has a variable radius.
Find the rate at which its volume 1s increasing with the radius when

the later 1s 10 cm

Watch Free Video Solution on Doubtnut Now @

EXERCISE 6.1 - Question No. 10


https://doubtnut.app.link/0GpIsgMU0V
https://doubtnut.app.link/Gem0OhMU0V
https://doubtnut.app.link/DqnnqlMU0V

A ladder 5 m long is leaning against a wall. The bottom of the
ladder 1s pulled along the ground, away from the wall, at the rate of
2cm/s. How fast 1s its height on the wall decreasing when the foot

of the ladder is 4 m away from the wall ?

Watch Free Video Solution on Doubtnut Now @

EXERCISE 6.1 - Question No. 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 Free Video Solution on Doubtnut Now @


https://doubtnut.app.link/DqnnqlMU0V
https://doubtnut.app.link/oLoV4oMU0V

EXERCISE 6.1 - Question No. 12

The radius of an air bubble is increasing at the rate of — . At
what rate 1s the volume of the bubble increasing when the radius 1s

1 cm?

Watch Free Video Solution on Doubtnut Now @

EXERCISE 6.1 - Question No. 13

A balloon, which always remains spherical, has a variable diameter

— Find the rate of change of its volume with respect to x.

Watch Free Video Solution on Doubtnut Now @


https://doubtnut.app.link/6SmJ4sMU0V
https://doubtnut.app.link/Y9jasuMU0V

EXERCISE 6.1 - Question No. 14

Sand 1s pouring from a pipe at the rate of 12 . The falling
sand forms a cone on the ground in such a way that the height of
the cone 1s always one-sixth of the radius of the base. How fast 1s

the height of the sand cone increasing when the height 1s 4cm.

Watch Free Video Solution on Doubtnut Now @

EXERCISE 6.1 - Question No. 15

The total cost C (x) in Rupees associated with the production of x

units of an item 1s given by


https://doubtnut.app.link/1p3y3xMU0V
https://doubtnut.app.link/sCsnEBMU0V

. Find the marginal cost

when 17 units are produced

Watch Free Video Solution on Doubtnut Now @

EXERCISE 6.1 - Question No. 16

The total revenue 1n Rupees received from the sale of x units of a
product i1s given by . Find the marginal

revenue when

Watch Free Video Solution on Doubtnut Now @

EXERCISE 6.1 - Question No. 17


https://doubtnut.app.link/sCsnEBMU0V
https://doubtnut.app.link/QcOF2CMU0V
https://doubtnut.app.link/lli8nEMU0V

The rate of change of the area of a circle with respect to its radius r

at cm is (A) (B) (©) (D)

Watch Free Video Solution on Doubtnut Now @

EXERCISE 6.1 - Question No. 18

The total revenue 1n Rupees received from the sale of x units of a

product is given by . The marginal revenue,

when is (A) 116 (B) 96 (C) 90 (D) 126

Watch Free Video Solution on Doubtnut Now @

EXERCISE 6.2 - Question No. 1


https://doubtnut.app.link/lli8nEMU0V
https://doubtnut.app.link/Z3PHMFMU0V
https://doubtnut.app.link/TmYQbHMU0V

Show that the function given by s strictly

increasing on R.

Watch Free Video Solution on Doubtnut Now @

EXERCISE 6.2 - Question No. 2

Show that the function given by 1s strictly increasing on

R.

Watch Free Video Solution on Doubtnut Now @

EXERCISE 6.2 - Question No. 3


https://doubtnut.app.link/TmYQbHMU0V
https://doubtnut.app.link/6IAHIKMU0V
https://doubtnut.app.link/JA4R3LMU0V

Show that the function given by f is (a)
strictly increasing in ~ — (b) strictly decreasingin —  (¢)

neither increasing nor decreasing in

Watch Free Video Solution on Doubtnut Now @

EXERCISE 6.2 - Question No. 4

Find the intervals in which the function f given by

is (a) strictly increasing (b) strictly decreasing

Watch Free Video Solution on Doubtnut Now @

EXERCISE 6.2 - Question No. 5


https://doubtnut.app.link/JA4R3LMU0V
https://doubtnut.app.link/lGRoGPMU0V
https://doubtnut.app.link/aZTNfTMU0V

Find the intervals in which the function f given by
1s (a) strictly increasing (b) strictly

decreasing

Watch Free Video Solution on Doubtnut Now @

EXERCISE 6.2 - Question No. 6

Find the intervals in which the following functions are strictly
increasing or decreasing: (a (b) (¢)

(d) (e)

Watch Free Video Solution on Doubtnut Now @

EXERCISE 6.2 - Question No. 7


https://doubtnut.app.link/aZTNfTMU0V
https://doubtnut.app.link/6lDVCUMU0V
https://doubtnut.app.link/kYin4VMU0V

Show that — , 1S an increasing

function of x throughout its domain.

Watch Free Video Solution on Doubtnut Now @

EXERCISE 6.2 - Question No. 8

Find the values of x for which 1S an increasing

function

Watch Free Video Solution on Doubtnut Now @

EXERCISE 6.2 - Question No. 9


https://doubtnut.app.link/kYin4VMU0V
https://doubtnut.app.link/O6WdtXMU0V
https://doubtnut.app.link/7cwc30MU0V

Prove that is an increasing function of in

Watch Free Video Solution on Doubtnut Now @

EXERCISE 6.2 - Question No. 10

Prove that the logarithmic function is strictly increasing on

Watch Free Video Solution on Doubtnut Now @

EXERCISE 6.2 - Question No. 11

Prove that the function f given by 1S neither

strictly increasing nor strictly decreasing on


https://doubtnut.app.link/7cwc30MU0V
https://doubtnut.app.link/nwfJF4MU0V
https://doubtnut.app.link/ap1fe8MU0V

Watch Free Video Solution on Doubtnut Now @

EXERCISE 6.2 - Question No. 12

Which of the following functions are strictly decreasing on

(A) (B) (©) (D)

Watch Free Video Solution on Doubtnut Now @

EXERCISE 6.2 - Question No. 13

On which of the following intervals 1s the function f given by
strictly decreasing ? (A) (0, 1) (B) —

(C) — (D) None of these

Watch Free Video Solution on Doubtnut Now @


https://doubtnut.app.link/ap1fe8MU0V
https://doubtnut.app.link/pJmI4bNU0V
https://doubtnut.app.link/7479rdNU0V

EXERCISE 6.2 - Question No. 14

Find the least value of a such that the function f given by

is strictly increasing on

Watch Free Video Solution on Doubtnut Now @

EXERCISE 6.2 - Question No. 15

Let I be any interval disjoint from . Prove that the function f

given by — 1s strictly increasing on 1.

Watch Free Video Solution on Doubtnut Now @

EXERCISE 6.2 - Question No. 16


https://doubtnut.app.link/WvSTNeNU0V
https://doubtnut.app.link/9krbiiNU0V
https://doubtnut.app.link/NSW3EjNU0V

Prove that the function f given by

strictly increasing on =~ — and strictly decreasing on —

Watch Free Video Solution on Doubtnut Now @

EXERCISE 6.2 - Question No. 17

Prove that the function f given by 1s strictly
decreasing on ~ — and strictly increasingon —  prove that
the function f given by is strictly decreasing on

— and strictly increasing on —

Watch Free Video Solution on Doubtnut Now @

EXERCISE 6.2 - Question No. 18


https://doubtnut.app.link/NSW3EjNU0V
https://doubtnut.app.link/3GmL4kNU0V
https://doubtnut.app.link/G3dMsmNU0V

Prove that the function given by 1S

increasing in R.

Watch Free Video Solution on Doubtnut Now @

EXERCISE 6.2 - Question No. 19

The interval in which 1s increasing 1s (A) (B) (

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

Watch Free Video Solution on Doubtnut Now @

EXERCISE 6.3 - Question No. 1

Find the slope of the tangent to the curve at


https://doubtnut.app.link/G3dMsmNU0V
https://doubtnut.app.link/13QVPnNU0V
https://doubtnut.app.link/kwLVfpNU0V

Watch Free Video Solution on Doubtnut Now @

EXERCISE 6.3 - Question No. 2

Find the slope of the tangent to the curve — at

Watch Free Video Solution on Doubtnut Now @

EXERCISE 6.3 - Question No. 3

Find the slope of the tangent to curve at the point

whose x-coordinate is 2.

Watch Free Video Solution on Doubtnut Now @


https://doubtnut.app.link/kwLVfpNU0V
https://doubtnut.app.link/voL3RtNU0V
https://doubtnut.app.link/vR22syNU0V

EXERCISE 6.3 - Question No. 4

Find the slope of the tangent to the curve

point whose x-coordinate 1is 3.

Watch Free Video Solution on Doubtnut Now @

EXERCISE 6.3 - Question No. 5

Find the slope of the normal to the curve

Watch Free Video Solution on Doubtnut Now @

EXERCISE 6.3 - Question No. 6

at the

at


https://doubtnut.app.link/jTa93BNU0V
https://doubtnut.app.link/fsubUGNU0V
https://doubtnut.app.link/l4eHuKNU0V

Find the slope of the normal to the curve

at — .

Watch Free Video Solution on Doubtnut Now @

EXERCISE 6.3 - Question No. 7

Find points at which the tangent to the curve

1s parallel to the x-axis.

Watch Free Video Solution on Doubtnut Now @

EXERCISE 6.3 - Question No. 8


https://doubtnut.app.link/l4eHuKNU0V
https://doubtnut.app.link/DNhJQLNU0V
https://doubtnut.app.link/7AOYoPNU0V

Find a point on the curve at which the tangent is

parallel to the chord joining the points (2, 0) and (4, 4).

Watch Free Video Solution on Doubtnut Now @

EXERCISE 6.3 - Question No. 9

Find the point on the curve at which the tangent 1s

Watch Free Video Solution on Doubtnut Now @

EXERCISE 6.3 - Question No. 10


https://doubtnut.app.link/7AOYoPNU0V
https://doubtnut.app.link/M7bnYQNU0V
https://doubtnut.app.link/KaFNnSNU0V

Find the equation of all lines having slope that are tangents to the

curve —

Watch Free Video Solution on Doubtnut Now @

EXERCISE 6.3 - Question No. 11

Find the equation of all lines having slope 2 which are tangents to

the curve _—

Watch Free Video Solution on Doubtnut Now @

EXERCISE 6.3 - Question No. 12


https://doubtnut.app.link/KaFNnSNU0V
https://doubtnut.app.link/APd5NTNU0V
https://doubtnut.app.link/N7WCgVNU0V

Find the equations of all lines having slope 0 which are tangent to

the curve

Watch Free Video Solution on Doubtnut Now @

EXERCISE 6.3 - Question No. 13

Find points on the curve at which the tangents are (1)

parallel to x-axis (i1) parallel to y-axis.

Watch Free Video Solution on Doubtnut Now @

EXERCISE 6.3 - Question No. 14


https://doubtnut.app.link/N7WCgVNU0V
https://doubtnut.app.link/qtbv6YNU0V
https://doubtnut.app.link/m688L2NU0V

Find the equations of the tangent and normal to the given curves at
the indicated points: (1) at (11)
at (111) at (1v)

at (V) —

Watch Free Video Solution on Doubtnut Now @

EXERCISE 6.3 - Question No. 15

Find the equation of the tangent line to the curve
which is (a) parallel to the line (b) perpendicular to the

line

Watch Free Video Solution on Doubtnut Now @


https://doubtnut.app.link/m688L2NU0V
https://doubtnut.app.link/EpVxf4NU0V

EXERCISE 6.3 - Question No. 16

Show that the tangents to the curve at the points

where and are parallel.

Watch Free Video Solution on Doubtnut Now @

EXERCISE 6.3 - Question No. 17

Find the points on the curve at which the slope of the

tangent 1s equal to the y-coordinate of the point.

Watch Free Video Solution on Doubtnut Now @

EXERCISE 6.3 - Question No. 18


https://doubtnut.app.link/xb6YC5NU0V
https://doubtnut.app.link/SGZ3iaOU0V
https://doubtnut.app.link/1PiJSbOU0V

For the curve find all the points at which the

tangent passes through the origin.

Watch Free Video Solution on Doubtnut Now @

EXERCISE 6.3 - Question No. 19

Find the points on the curve at which the

tangents are parallel to the x-axis.

Watch Free Video Solution on Doubtnut Now @

EXERCISE 6.3 - Question No. 20


https://doubtnut.app.link/1PiJSbOU0V
https://doubtnut.app.link/T9pHJfOU0V
https://doubtnut.app.link/6elQkjOU0V

Find the equation of the normal at the point for the

curve

Watch Free Video Solution on Doubtnut Now @

EXERCISE 6.3 - Question No. 21

Find the equation of the normals to the curve

which are parallel to the line

Watch Free Video Solution on Doubtnut Now @

EXERCISE 6.3 - Question No. 22


https://doubtnut.app.link/6elQkjOU0V
https://doubtnut.app.link/w4l7QmOU0V
https://doubtnut.app.link/gENEnqOU0V

Find the equations of the tangent and normal to the parabola

at the point

Watch Free Video Solution on Doubtnut Now @

EXERCISE 6.3 - Question No. 23

Prove that the curves and cut at right angles™ if

Watch Free Video Solution on Doubtnut Now @

EXERCISE 6.3 - Question No. 24


https://doubtnut.app.link/gENEnqOU0V
https://doubtnut.app.link/9w6xUtOU0V
https://doubtnut.app.link/tXjxgvOU0V

Find the equations of the tangent and normal to the hyperbola

. at the point

Watch Free Video Solution on Doubtnut Now @

EXERCISE 6.3 - Question No. 25

Find the equation of the tangent to the curve which 1s

parallel to the line

Watch Free Video Solution on Doubtnut Now @

EXERCISE 6.3 - Question No. 26


https://doubtnut.app.link/tXjxgvOU0V
https://doubtnut.app.link/S1CZFwOU0V
https://doubtnut.app.link/exHbqAOU0V

The slope of the normal to the curve sin X at 1S

(A)3B)—(C) (D) —

Watch Free Video Solution on Doubtnut Now @

EXERCISE 6.3 - Question No. 27

The line 1s a tangent to the curve at the point (A)

(B) (©) (D)

Watch Free Video Solution on Doubtnut Now @

EXERCISE 6.4 - Question No. 1


https://doubtnut.app.link/exHbqAOU0V
https://doubtnut.app.link/DtoeZBOU0V
https://doubtnut.app.link/INxynDOU0V

Using differentials, find the approximate value of each of the
following up to 3 places of decimal. (i) (i) (i)

(1v) (V) —(v1) ~ (vii) (26)

Watch Free Video Solution on Doubtnut Now @

EXERCISE 6.4 - Question No. 2

Find the approximate value of , Where

Watch Free Video Solution on Doubtnut Now @

EXERCISE 6.4 - Question No. 3


https://doubtnut.app.link/INxynDOU0V
https://doubtnut.app.link/puHNNEOU0V
https://doubtnut.app.link/WNyqgIOU0V

Find the approximate value of , Where

Watch Free Video Solution on Doubtnut Now @

EXERCISE 6.4 - Question No. 4

Find the approximate change in the volume V of a cube of side x

metres caused by increasing the side by 1%.

Watch Free Video Solution on Doubtnut Now @

EXERCISE 6.4 - Question No. 5


https://doubtnut.app.link/WNyqgIOU0V
https://doubtnut.app.link/iqFpOLOU0V
https://doubtnut.app.link/06XPbNOU0V

Find the approximate change in the surface area of a cube of side x

metres caused by decreasing the side by 1%.

Watch Free Video Solution on Doubtnut Now @

EXERCISE 6.4 - Question No. 6

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 Free Video Solution on Doubtnut Now @

EXERCISE 6.4 - Question No. 7


https://doubtnut.app.link/06XPbNOU0V
https://doubtnut.app.link/WiE7BOOU0V
https://doubtnut.app.link/azzleSOU0V

If the radius of a sphere is measured as 9 m with an error of 0.03 m,

then find the approximate error in calculating its surface area.

Watch Free Video Solution on Doubtnut Now @

EXERCISE 6.4 - Question No. 8

It then the approximate value of 1S

(A) 47.66 (B) 57.66 (C) 67.66 (D) 77.66

Watch Free Video Solution on Doubtnut Now @

EXERCISE 6.4 - Question No. 9


https://doubtnut.app.link/azzleSOU0V
https://doubtnut.app.link/jGaVETOU0V
https://doubtnut.app.link/AANl6UOU0V

The approximate change in the volume of a cube of side x metres
caused by increasing the side by 3% 1s (A) 0.06 (B) 0.6

(C) 0.09 (D) 0.9

Watch Free Video Solution on Doubtnut Now @

EXERCISE 6.5 - Question No. 1

Find the maximum and minimum values, 1f any, of the following
functions given by (1) (11)

(iii) (iv)

Watch Free Video Solution on Doubtnut Now @

EXERCISE 6.5 - Question No. 2


https://doubtnut.app.link/AANl6UOU0V
https://doubtnut.app.link/nW3zXWOU0V
https://doubtnut.app.link/BlkFsYOU0V

Find the maximum and minimum values, if any, of the following
functions given by (1) (11) (111)

(1v)

Watch Free Video Solution on Doubtnut Now @

EXERCISE 6.5 - Question No. 3

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: (1) (i1) (111)
(1v)

V) (Vi)


https://doubtnut.app.link/BlkFsYOU0V
https://doubtnut.app.link/5pKxRZOU0V

—  — (vil) g(x) = 1/x"2 +2 f(x) = x sqrt(1-x) ,

x gt 0

Watch Free Video Solution on Doubtnut Now @

EXERCISE 6.5 - Question No. 4

Prove that the following functions do not have maxima or minima:
(1) (i1) (i11)

Watch Free Video Solution on Doubtnut Now @

EXERCISE 6.5 - Question No. 5

Find the absolute maximum value and the absolute minimum value

of the following functions in the given intervals: (i)


https://doubtnut.app.link/5pKxRZOU0V
https://doubtnut.app.link/cliTw3OU0V
https://doubtnut.app.link/qbTOP4OU0V

(i1) (iii)

- — (v) Tx)=(x-1)

Watch Free Video Solution on Doubtnut Now @

EXERCISE 6.5 - Question No. 6

Find the maximum profit that a company can make, 1f the profit

function is given by

Watch Free Video Solution on Doubtnut Now @

EXERCISE 6.5 - Question No. 7

Find both the maximum value and the minimum value of

on the interval [0, 3].


https://doubtnut.app.link/qbTOP4OU0V
https://doubtnut.app.link/rKOvd6OU0V
https://doubtnut.app.link/1PxVI7OU0V

Watch Free Video Solution on Doubtnut Now @

EXERCISE 6.5 - Question No. 8

At what points in the interval , does the function

attain i1ts maximum value?

Watch Free Video Solution on Doubtnut Now @

EXERCISE 6.5 - Question No. 9

What i1s the maximum value of the function

Watch Free Video Solution on Doubtnut Now @

EXERCISE 6.5 - Question No. 10


https://doubtnut.app.link/1PxVI7OU0V
https://doubtnut.app.link/sjQQkbPU0V
https://doubtnut.app.link/tcuKJcPU0V
https://doubtnut.app.link/zkJb7dPU0V

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

Find the maximum value of the same function in

Watch Free Video Solution on Doubtnut Now @

EXERCISE 6.5 - Question No. 11

It 1s given that at , the function attains its

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

Watch Free Video Solution on Doubtnut Now @

EXERCISE 6.5 - Question No. 12

Find the maximum and minimum values of on


https://doubtnut.app.link/zkJb7dPU0V
https://doubtnut.app.link/7XPsDhPU0V
https://doubtnut.app.link/Jc3s1iPU0V

Watch Free Video Solution on Doubtnut Now @

EXERCISE 6.5 - Question No. 13

Find two numbers whose sum is 24 and whose product is as large

as possible.

Watch Free Video Solution on Doubtnut Now @

EXERCISE 6.5 - Question No. 14

Find two positive numbers x and y such that and 1S

maximum.

Watch Free Video Solution on Doubtnut Now @


https://doubtnut.app.link/Jc3s1iPU0V
https://doubtnut.app.link/0EN9CmPU0V
https://doubtnut.app.link/ksSG5nPU0V

EXERCISE 6.5 - Question No. 15

Find two positive numbers x and y such that their sum is 35 and the

product 1S @ maximum.

Watch Free Video Solution on Doubtnut Now @

EXERCISE 6.5 - Question No. 16

Find two positive numbers whose sum 1s 16 and the sum of whose

cubes 1S minimum.

Watch Free Video Solution on Doubtnut Now @

EXERCISE 6.5 - Question No. 17


https://doubtnut.app.link/dUOEHrPU0V
https://doubtnut.app.link/ufD56sPU0V
https://doubtnut.app.link/MvWvCwPU0V

A square piece of tin of side 18 cm 1s 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 i1s the maximum possible?

Watch Free Video Solution on Doubtnut Now @

EXERCISE 6.5 - Question No. 18

A rectangular sheet of tin 45 cm by 24 c¢m 1s to be made into a box
without top, by cutting off square from each corner and folding up
the flaps. What should be the side of the square to be cut off so that

the volume of the box 1s maximum ?


https://doubtnut.app.link/MvWvCwPU0V
https://doubtnut.app.link/M8gNaAPU0V

Watch Free Video Solution on Doubtnut Now @

EXERCISE 6.5 - Question No. 19

Show that of all the rectangles inscribed in a given fixed circle, the

square has the maximum area.

Watch Free Video Solution on Doubtnut Now @

EXERCISE 6.5 - Question No. 20

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 Free Video Solution on Doubtnut Now @


https://doubtnut.app.link/M8gNaAPU0V
https://doubtnut.app.link/kPfdABPU0V
https://doubtnut.app.link/yWCMYCPU0V

EXERCISE 6.5 - Question No. 21

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 Free Video Solution on Doubtnut Now @

EXERCISE 6.5 - Question No. 22

A wire of length 28 m 1s 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 1s minimum?


https://doubtnut.app.link/MeAopGPU0V
https://doubtnut.app.link/B9NXNHPU0V

Watch Free Video Solution on Doubtnut Now @

EXERCISE 6.5 - Question No. 23

Prove that the volume of the largest cone that can be inscribed in a

sphere of radius R 1s — of the volume of the sphere.

Watch Free Video Solution on Doubtnut Now @

EXERCISE 6.5 - Question No. 24

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 Free Video Solution on Doubtnut Now @


https://doubtnut.app.link/B9NXNHPU0V
https://doubtnut.app.link/MPxswLPU0V
https://doubtnut.app.link/OJSW8MPU0V

EXERCISE 6.5 - Question No. 25

Show that the semi-vertical angle of the cone of the maximum

volume and of given slant height 1s

Watch Free Video Solution on Doubtnut Now @

EXERCISE 6.5 - Question No. 26

Show that semi-vertical angle of right circular cone of given

surface area and maximum volume i1s —

Watch Free Video Solution on Doubtnut Now @

EXERCISE 6.5 - Question No. 27


https://doubtnut.app.link/mdSiEOPU0V
https://doubtnut.app.link/IzLdZPPU0V
https://doubtnut.app.link/eXqXkRPU0V

The point on the curve which 1s nearest to the point (0, 5)

is(A)  (B)  (O)0,0(D)(22)

Watch Free Video Solution on Doubtnut Now @

EXERCISE 6.5 - Question No. 28

For all real values of x, the minimum value of 1S (A) O

(B)1(C)3 (D) —
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EXERCISE 6.5 - Question No. 29


https://doubtnut.app.link/eXqXkRPU0V
https://doubtnut.app.link/tLRVISPU0V
https://doubtnut.app.link/Chxg5TPU0V

The maximum value of is(A) — (B)

— (C) 1 (D)0
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MISCELLANEOUS EXERCISE - Question No. 2

Show that the function given by has maximum at

Watch Free Video Solution on Doubtnut Now @

MISCELLANEOUS EXERCISE - Question No. 3


https://doubtnut.app.link/Chxg5TPU0V
https://doubtnut.app.link/wanGuVPU0V
https://doubtnut.app.link/ReZzPWPU0V

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 ?
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MISCELLANEOUS EXERCISE - Question No. 4

Find the equation of the normal to curve which passes

through the point (1, 2).

Watch Free Video Solution on Doubtnut Now @

MISCELLANEOUS EXERCISE - Question No. 5


https://doubtnut.app.link/ReZzPWPU0V
https://doubtnut.app.link/wGiyl0PU0V
https://doubtnut.app.link/5wwqK1PU0V

Show that the normal at any point to the curve
1s at a constant

distance from the origin.
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MISCELLANEOUS EXERCISE - Question No. 6

Find the intervals in which the function f given by

1s (1) increasing (i1) decreasing.

Watch Free Video Solution on Doubtnut Now @

MISCELLANEOUS EXERCISE - Question No. 7


https://doubtnut.app.link/5wwqK1PU0V
https://doubtnut.app.link/YoKVH5PU0V
https://doubtnut.app.link/DMJuk9PU0V

Find the intervals in which the function f given by

— 1s (1) increasing (11) decreasing.

Watch Free Video Solution on Doubtnut Now @

MISCELLANEOUS EXERCISE - Question No. 8

Find the maximum area of an isosceles triangle inscribed 1n the

ellipse — — with its vertex at one end of the major axis.

Watch Free Video Solution on Doubtnut Now @

MISCELLANEOUS EXERCISE - Question No. 9


https://doubtnut.app.link/DMJuk9PU0V
https://doubtnut.app.link/HCTdGaQU0V
https://doubtnut.app.link/v3FM6bQU0V

A tank with rectangular base and rectangular sides, open at the top
1s to be constructed so that its depth 1s 2 m and volume 1s 8 . If
building of tank costs Rs 70 per sq metres for the base and Rs 45

per square metre for sides. What 1s the
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MISCELLANEOUS EXERCISE - Question No. 10

The sum of the perimeter of a circle and square is k, where k 1s
some constant. Prove that the sum of their areas 1s least when the

side of square 1s double the radius of the circle.
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https://doubtnut.app.link/v3FM6bQU0V
https://doubtnut.app.link/3zi6sdQU0V

MISCELLANEOUS EXERCISE - Question No. 11

A window is in the form of a rectangle surmounted by a
semicircular opening. The total perimeter of the window 1s 10 m.
Find the dimensions of the window to admit maximum light

through the whole opening.
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MISCELLANEOUS EXERCISE - Question No. 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 1s


https://doubtnut.app.link/z3LXNeQU0V
https://doubtnut.app.link/TFRGbgQU0V
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MISCELLANEOUS EXERCISE - Question No. 13

Find the points at which the function f given by
has (1) local maxima (11) local minima (111)

point of inflexion
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MISCELLANEOUS EXERCISE - Question No. 14

Find the absolute maximum and minimum values of the function f

given by

Watch Free Video Solution on Doubtnut Now @


https://doubtnut.app.link/TFRGbgQU0V
https://doubtnut.app.link/9BxUPjQU0V
https://doubtnut.app.link/cUddelQU0V

MISCELLANEOUS EXERCISE - Question No. 15

Show that the altitude of the right circular cone of maximum

volume that can be inscribed in a sphere of radius ris — .

Watch Free Video Solution on Doubtnut Now @

MISCELLANEOUS EXERCISE - Question No. 16

Let f be a function defined on [a, b] such that , for all

. Then prove that f 1s an increasing function on (a, b).
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MISCELLANEOUS EXERCISE - Question No. 17


https://doubtnut.app.link/R66LCmQU0V
https://doubtnut.app.link/hAwucqQU0V
https://doubtnut.app.link/GFNUJtQU0V

Show that the height of the cylinder of maximum volume that can
be inscribed in a sphere of radius R 1s — . Also find the

maximum volume.
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MISCELLANEOUS EXERCISE - Question No. 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 Free Video Solution on Doubtnut Now @


https://doubtnut.app.link/GFNUJtQU0V
https://doubtnut.app.link/za736uQU0V

MISCELLANEOUS EXERCISE - Question No. 19

A cylindrical tank of radius 10 m 1s being filled with wheat at the
rate of 314 cubic metre per hour. Then the depth of the wheat 1s
increasing at the rate of (A) 1 (B) 0.1 (O) 1.1 (D)

0.5
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MISCELLANEOUS EXERCISE - Question No. 20

The slope of the tangent to the curve

at the point is(A) — (B) — (C) — (D) —

Watch Free Video Solution on Doubtnut Now @


https://doubtnut.app.link/mHIpIwQU0V
https://doubtnut.app.link/DvOEkAQU0V
https://doubtnut.app.link/XMDfHBQU0V

MISCELLANEOUS EXERCISE - Question No. 21

The line 1s a tangent to the curve if the value

of mis (A) 1 (B) 2 (C) 3 (D) —
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MISCELLANEOUS EXERCISE - Question No. 22

The normal at the point (1,1) on the curve 1s (A)

(B) (©) (D)
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MISCELLANEOUS EXERCISE - Question No. 23


https://doubtnut.app.link/XMDfHBQU0V
https://doubtnut.app.link/TQVN7CQU0V
https://doubtnut.app.link/W3UOvEQU0V

The normal to the curve passing (1,2) is (A) (B)

(©) (D)
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MISCELLANEOUS EXERCISE - Question No. 24

The points on the curve , where the normal to the curve
makes equal intercepts with the axes are (A) — (B) —
® — (D) —
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SOLVED EXAMPLES - Question No. 1


https://doubtnut.app.link/W3UOvEQU0V
https://doubtnut.app.link/2YXC2FQU0V
https://doubtnut.app.link/eVXItHQU0V

Find the rate of change of the area of a circle per second with

respect to its radius r when cm.

Watch Free Video Solution on Doubtnut Now @

SOLVED EXAMPLES - Question No. 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 1s 10 centimetres?

Watch Free Video Solution on Doubtnut Now @

SOLVED EXAMPLES - Question No. 3


https://doubtnut.app.link/eVXItHQU0V
https://doubtnut.app.link/gEpJVIQU0V
https://doubtnut.app.link/2hsjiKQU0V

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 1s 10 cm, how fast is the enclosed area increasing?

Watch Free Video Solution on Doubtnut Now @

SOLVED EXAMPLES - Question No. 4

The length x of a rectangle is decreasing at the rate of 3 cm/minute
and the width y 1s 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 Free Video Solution on Doubtnut Now @


https://doubtnut.app.link/2hsjiKQU0V
https://doubtnut.app.link/J1qrHLQU0V

SOLVED EXAMPLES - Question No. 5

The total cost C(x) in Rupees, associated with the production of x
units of an item 1s 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 Free Video Solution on Doubtnut Now @

SOLVED EXAMPLES - Question No. 6

The total revenue in Rupees received from the sale of x units of a

product 1s given by . Find the marginal


https://doubtnut.app.link/M086aNQU0V
https://doubtnut.app.link/62fJzOQU0V

revenue, when , where by marginal revenue we mean the rate

of change of total revenue with respect to the nu

Watch Free Video Solution on Doubtnut Now @

SOLVED EXAMPLES - Question No. 7

Show that the function given by 1s strictly increasing on

R.

Watch Free Video Solution on Doubtnut Now @

SOLVED EXAMPLES - Question No. 8

Show that the function f given by 1S

strictly increasing on R.


https://doubtnut.app.link/62fJzOQU0V
https://doubtnut.app.link/R871VPQU0V
https://doubtnut.app.link/WNAyyTQU0V

Watch Free Video Solution on Doubtnut Now @

SOLVED EXAMPLES - Question No. 9

Prove that the function given by is (a) strictly
decreasing in (b) strictly increasing in , and (c) neither

increasing nor decreasing in

Watch Free Video Solution on Doubtnut Now @

SOLVED EXAMPLES - Question No. 10

Find the intervals in which the function f given by

is (a) strictly increasing (b) strictly decreasing


https://doubtnut.app.link/WNAyyTQU0V
https://doubtnut.app.link/ANuL8UQU0V
https://doubtnut.app.link/D3i4uWQU0V

Watch Free Video Solution on Doubtnut Now @

SOLVED EXAMPLES - Question No. 11

Find the intervals in which the function f given by
is (a) strictly increasing (b) strictly

decreasing

Watch Free Video Solution on Doubtnut Now @

SOLVED EXAMPLES - Question No. 12

Find intervals in which the function given by , X

— 1s (a) increasing (b) decreasing.

Watch Free Video Solution on Doubtnut Now @


https://doubtnut.app.link/D3i4uWQU0V
https://doubtnut.app.link/7cBbYXQU0V
https://doubtnut.app.link/d8IHqZQU0V

SOLVED EXAMPLES - Question No. 13

Find the intervals in which the function f given by

is strictly increasing or strictly decreasing.

Watch Free Video Solution on Doubtnut Now @

SOLVED EXAMPLES - Question No. 14

Find the slope of the tangent to the curve

Watch Free Video Solution on Doubtnut Now @

SOLVED EXAMPLES - Question No. 15


https://doubtnut.app.link/JS3BN0QU0V
https://doubtnut.app.link/X34Jk4QU0V
https://doubtnut.app.link/HTAaK5QU0V

Show that the altitude of a right circular cone of maximum volume

that can be inscribed 1n a sphere of radius r 1s 4r/3. .

Watch Free Video Solution on Doubtnut Now @

SOLVED EXAMPLES - Question No. 16

Find the equation of all lines having slope 2 and being tangent to

the curve —_—

Watch Free Video Solution on Doubtnut Now @

SOLVED EXAMPLES - Question No. 17


https://doubtnut.app.link/HTAaK5QU0V
https://doubtnut.app.link/diltz9QU0V
https://doubtnut.app.link/SIEAYaRU0V

Find points on the curve at which the tangents are (i)

parallel to x-axis (11) parallel to y-axis.

Watch Free Video Solution on Doubtnut Now @

SOLVED EXAMPLES - Question No. 18

Find the equation of the tangent to the curve at

the point where it cuts the x-axis.

Watch Free Video Solution on Doubtnut Now @

SOLVED EXAMPLES - Question No. 19


https://doubtnut.app.link/SIEAYaRU0V
https://doubtnut.app.link/qFvJncRU0V
https://doubtnut.app.link/Po2qRdRU0V

Find the equations of the tangent and normal to the curve

- B at (1, 1)

Watch Free Video Solution on Doubtnut Now @

SOLVED EXAMPLES - Question No. 20

Find the equation of tangent to the curve given by

... (1) at a point where — .

Watch Free Video Solution on Doubtnut Now @

SOLVED EXAMPLES - Question No. 21

Use differential to approximate


https://doubtnut.app.link/Po2qRdRU0V
https://doubtnut.app.link/Ed9AefRU0V
https://doubtnut.app.link/EzrrFgRU0V

Watch Free Video Solution on Doubtnut Now @

SOLVED EXAMPLES - Question No. 22

The line y=mx+1 1s a tangent to the curve if the value of m

is (A) 1 (B)2(C)3 (D) 1/2.
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SOLVED EXAMPLES - Question No. 23

Find the approximate value of {(3.02), where

Watch Free Video Solution on Doubtnut Now @

SOLVED EXAMPLES - Question No. 24


https://doubtnut.app.link/EzrrFgRU0V
https://doubtnut.app.link/ES3w8hRU0V
https://doubtnut.app.link/wKlPwjRU0V
https://doubtnut.app.link/qWxGonRU0V

Find the approximate change in the volume V of a cube of side x

meters caused by increasing the side by 2%.

Watch Free Video Solution on Doubtnut Now @

SOLVED EXAMPLES - Question No. 25

If the radius of a sphere 1s measured as 9 cm with an error of 0.03

cm, then find the approximate error in calculating its volume.

Watch Free Video Solution on Doubtnut Now @

SOLVED EXAMPLES - Question No. 26


https://doubtnut.app.link/qWxGonRU0V
https://doubtnut.app.link/pW4obpRU0V
https://doubtnut.app.link/4pwnFqRU0V

Find the maximum and the minimum values, if any, of the function

f given by

Watch Free Video Solution on Doubtnut Now @

SOLVED EXAMPLES - Question No. 27

Find the maximum and minimum values of f, if any, of the

function given by

Watch Free Video Solution on Doubtnut Now @

SOLVED EXAMPLES - Question No. 28


https://doubtnut.app.link/4pwnFqRU0V
https://doubtnut.app.link/1eSBdsRU0V
https://doubtnut.app.link/UiDICtRU0V

Find the maximum and the minimum values, if any, of the function

given by

Watch Free Video Solution on Doubtnut Now @

SOLVED EXAMPLES - Question No. 29

Find all points of local maxima and local minima of the function f

given by

Watch Free Video Solution on Doubtnut Now @

SOLVED EXAMPLES - Question No. 30


https://doubtnut.app.link/UiDICtRU0V
https://doubtnut.app.link/McIIcxRU0V
https://doubtnut.app.link/MhZgByRU0V

Find all the points of local maxima and local minima of the

function f given by

Watch Free Video Solution on Doubtnut Now @

SOLVED EXAMPLES - Question No. 31

Find local minimum value of the function f given by

Watch Free Video Solution on Doubtnut Now @

SOLVED EXAMPLES - Question No. 32


https://doubtnut.app.link/MhZgByRU0V
https://doubtnut.app.link/3kX77BRU0V
https://doubtnut.app.link/bFYnKFRU0V

Find local maximum and local minimum values of the function f

given by

Watch Free Video Solution on Doubtnut Now @

SOLVED EXAMPLES - Question No. 33

Find all the points of local maxima and local minima of the

function f given by

Watch Free Video Solution on Doubtnut Now @

SOLVED EXAMPLES - Question No. 34


https://doubtnut.app.link/bFYnKFRU0V
https://doubtnut.app.link/RaBmkJRU0V
https://doubtnut.app.link/1mw3LKRU0V

Find two positive numbers whose sum is 15 and the sum of whose

squares 1s minimuin.

Watch Free Video Solution on Doubtnut Now @

SOLVED EXAMPLES - Question No. 35

Find the shortest distance of the point (0, ¢) from the parabola

, Where

Watch Free Video Solution on Doubtnut Now @

SOLVED EXAMPLES - Question No. 36


https://doubtnut.app.link/1mw3LKRU0V
https://doubtnut.app.link/QpBovORU0V
https://doubtnut.app.link/1QcFXPRU0V

Let AP and BQ be two vertical poles at points A and B,
respectively. If , then find
the distance of a point R on AB from the point A such that

1S minimum.

Watch Free Video Solution on Doubtnut Now @

SOLVED EXAMPLES - Question No. 37

If length of three sides of a trapezium other than base are equal to

10cm, then find the area of the trapezium when it 1s maximum.

Watch Free Video Solution on Doubtnut Now @

SOLVED EXAMPLES - Question No. 38


https://doubtnut.app.link/1QcFXPRU0V
https://doubtnut.app.link/aXZtDURU0V
https://doubtnut.app.link/vvTCbZRU0V

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 Free Video Solution on Doubtnut Now @

SOLVED EXAMPLES - Question No. 39

Find the absolute maximum and minimum values of a function f

given by on the interval

Watch Free Video Solution on Doubtnut Now @

SOLVED EXAMPLES - Question No. 40


https://doubtnut.app.link/vvTCbZRU0V
https://doubtnut.app.link/7CNsK2RU0V
https://doubtnut.app.link/ToNAj6RU0V

Find absolute maximum and minimum values of a function f given

by - B

Watch Free Video Solution on Doubtnut Now @

SOLVED EXAMPLES - Question No. 41

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 Free Video Solution on Doubtnut Now @

SOLVED EXAMPLES - Question No. 42


https://doubtnut.app.link/ToNAj6RU0V
https://doubtnut.app.link/Yt6mQ7RU0V
https://doubtnut.app.link/YU9BubSU0V

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 1s given by
— Find the time taken by it to reach Q and also find

distance between P and Q.

Watch Free Video Solution on Doubtnut Now @

SOLVED EXAMPLES - Question No. 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 1s poured 1nto it at a constant rate of 5 cubic
metre per hour. Find the rate at which the level of the water 1s rising

at the instant when the depth of water in the tank i1s 4m.


https://doubtnut.app.link/YU9BubSU0V
https://doubtnut.app.link/cy2p9eSU0V

Watch Free Video Solution on Doubtnut Now @

SOLVED EXAMPLES - Question No. 44

A man of height 2 metres walks at a uniform speed of 5 km/h away
from a lamp post which 1s 6 metres high. Find the rate at which the

length of his shadow increases.

Watch Free Video Solution on Doubtnut Now @

SOLVED EXAMPLES - Question No. 45

Find the equation of the normal to the curve which passes

through the point (1, 2).


https://doubtnut.app.link/cy2p9eSU0V
https://doubtnut.app.link/MKANCgSU0V
https://doubtnut.app.link/gZ6O2hSU0V
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SOLVED EXAMPLES - Question No. 46

Find the equation of tangents to the curve

that are parallel to the line

Watch Free Video Solution on Doubtnut Now @

SOLVED EXAMPLES - Question No. 47

Find intervals in which the function given by
- — — is (a) strictly increasing (b)

strictly decreasing.


https://doubtnut.app.link/gZ6O2hSU0V
https://doubtnut.app.link/J0MvujSU0V
https://doubtnut.app.link/bps30mSU0V

Watch Free Video Solution on Doubtnut Now @

SOLVED EXAMPLES - Question No. 48

Show that the function f given by

1s always an strictly increasing functionin =~ —

Watch Free Video Solution on Doubtnut Now @

SOLVED EXAMPLES - Question No. 49

A circular disc of radius 3 cm 1s being heated. Due to expansion, its
radius increases at the rate of 0.05 cm/s. Find the rate at which its

area 1s increasing when radius is 3.2 cm.

Watch Free Video Solution on Doubtnut Now @


https://doubtnut.app.link/bps30mSU0V
https://doubtnut.app.link/wyXiBqSU0V
https://doubtnut.app.link/a0qU7tSU0V

SOLVED EXAMPLES - Question No. 50

An open topped box is to be constructed by removing equal squares
from each corner of a 3 metre by 8 metre rectangular sheet of
aluminium and folding up the sides. Find the volume of the largest

such box.

Watch Free Video Solution on Doubtnut Now @

SOLVED EXAMPLES - Question No. 51

Manufacturer can sell x items at a price of rupees —— each.
The cost price of x items is Rs — . Find the number of

items he should sell to earn maximum profit


https://doubtnut.app.link/9CtpEvSU0V
https://doubtnut.app.link/yVcgbzSU0V
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