RD Sharma Solutions for Class 12 Maths Chapter 13
Derivative as a Rate Measurer

EXERCISE 13.1

1. Find the rate of change of the total surface area of a cylinder of radius r and height
h, when the radius varies.

Solution:
We know that total Surface Area of Cylinder=2nr+2nrh

Given that radius of the cylinder varies.

ds
Therefore, we need to find dr

Where S = Surface Area of Cylinder and r = radius of Cylinder.

ds
—=4nr+2mh
dr

Hence, Rate of change of total surface area of the cylinder when the radius is
varyingis given by (4mtr+ 2 m h).

2. Find the rate of change of the volume of a sphere with respect to its diameter.

Solution:

1
We know that the volume of a Sphere =&

Where D = diameter of the Sphere

av
We need to find, 4D where V = Volume of the sphere and D = Diameter of the

Sphere.

dv  mD?

dD 2

Hence, Rate of change of volume of sphere with respect to the diameter of the

nh2

sphere is given by z

3. Find the rate of change of the volume of a sphere with respect to its surface area
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when the radius is 2 cm.

Solution:

-
We know that volume of Sphere =3

And surface Area of Sphere = 4 it r?

av
We need to find, 45 where V = Volume of the Sphere and S = Surface Area of
the Sphere.

dv dv dr
ds dr (ds
gz-ﬂl'm‘g
E=81T1"
dr
dV_4-’ITI"2
dS  8mr
dV_r

dSs 2

(dv) 2 1
)., "2 cm

4. Find the rate of change of the area of a circular disc with respect to its
circumference when the radius is 3 cm.

Solution:
We know that area of a Circular disc = it rfand circumference of a Circular disc
=27r

Where r = radius of Circular Disc.

dA
Now we have to find 4€ where A = Area of Circular disc and C = Circumference
of the Circular disk.
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dA dA dr
ac ~ar ‘dc
dA

E=2nr

dC

E=2T[

dA 2mr

ac -z !
dA

(E)at x=3 =3 cm

5. Find the rate of change of the volume of a cone with respect to the radius of its

base.

Solution:

We know that the volume of Cone =3
Where r = radius of the cone

h = height of the cone

We have to find, dr where V = Volume of cone and r = radius of the cone.

v_z_
ar 3
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