Surface Area and Volume of Solids

e Surface areas of solid cylinder
o Curved surface area = 2nrh, where r and 4 are the radius and height
o Total surface area = 2nr (r + h), where r and /4 are the radius and height
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Example :

What is the curved surface area of a cylinder of radius 2 cm and height 14 cm?
Solution:

Curved surface area of cylinder = 2nrh

=23%x2x14cmz

=176 |:1112

e Surface areas of hollow cylinder
o Curved surface area = 2nh (r + R), where r, R and h are the inner radius,
outer radius and height
o Total surface area = CSA of outer cylinder + CSA of inner cylinder + 2 x
Area of base

=2n (r + R) (h + R —r), where r, R and h are the inner radius, outer
radius and height
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e Volume of the solid cylinder and hollow cylinder

o Volume of solid cylinder = ﬂ:rzh, where r and / are the radius and height of
the solid cylinder
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o Volume of the hollow cylinder == (R2 — r2) h, where r, R and / are the inner
radius, outer radius and height of hollow cylinder

N
S——
h

-~ 2=~y

Example:

Find the volume of the pillar of radius 70 cm and height 10 m.



Solution:

70 m
Radius of the pillar () =70 cm = 100 =0.7 m

Height of the pillar (4) = 10 m

Volume of the pillar =mrh

=2 [D.?)E «10m°

=15.4 1113

e Surface areas of cone
o Curved surface area = nr/, where r and / are the radius and slant height
o Total surface area = nr (I + ), where r and [ are the radius and slant height
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Here, I=yh™ +r , where 4 is the height.

Example:

Calculate the curved surface area of a cone of base radius 3 cm and height 4 cm.
Solution:

Here,r=3 cmand 2=4 cm

I — V(}zz +r2 = gf(ilz + 32 m=5cm

Curved surface area=mrl=m x 3 X 5cm

2 2

=15t cm
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e Volume of a cone = 3 mreh

cone.

, where » and / are the radius of base and height of the

Example:



Calculate the volume of a cone of base radius 3 cm and height 4 cm.
Solution:
Here,r=3 cmand 2 =4 cm

Volume = %m'zﬁz
= %KHEE cm % Aacm =<4 cm
=lén |:1113

e Surface areas of sphere and hemisphere
o Surface area of sphere = 4 , where r is the radius
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o Curved surface area of hemisphere = 2nr“, where r is the radius

o Total surface area of hemisphere = 3nr2, where 7 is the radius
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Example:

What is the radius of a balloon whose surface area is 5544 cm2?
Solution:
Let radius of the balloon be r.

Surface area of the balloon = 42 = 5544 cm?

22
= 4x7 xr2=5544 cm?



55447

=2=" 8 cm?

= 1% =441 cm?
_y441=21

=>r= cm

Thus, the radius of the balloon is 21 cm.

e Volume of sphere and hemisphere

_4_ .3
o Volume of sphere 3 mr
=273
o Volume of hemisphere 3

Example 1:

Calculate the volume of a sphere whose surface area is 9n cm?.

Solution:

Surface area = 9 cm?

= 4mr? =0

2_ 9
=re=27
_3
=r=3an
Volume of sphere =%m’3=%n[% r:mj3=%n[%) cm® =4.57 cm®
Example 2:

The inner radius of a hemispherical bowl is 4.2 cm. What is the capacity of the bowl?
Solution:

Here, r=4.2 cm

_2_.3_2.22 3 3
Volume of the bowl — 31/ — 3X5 *(4.2am)"=155.232 cm



1ml=lcrn3

Thus, the capacity of the bowl is 155.232 ml.

e Conversion of a solid from one shape into another

When a solid is converted into another solid of a different shape, the volume of
the solid does not change.

Example:
A metallic block of dimensions 8.4 cm X 6 cm X 4.4 cm is melted and recast

into the shape of a cone of radius 4.2 cm. Find the height of the cone.
Solution:

Volume of the cuboidal block = Length x Breadth x Height

=8.4 % 6x4.4cmd
Let /4 be the height of the cone.
Radius of the cone = 4.2 cm

Volume of the cone = % Trih = %x:xll_lth

Since the cuboidal block is converted into the shape of a cone
Volume of the cuboid = Volume of the cone

= (84x6x4.4) em® =L ax(42 em)’x
3
h_&#xﬁxtl_tlexT

4 2x42x22
Thus, the height of the cone is 12 cm.

cm =12 cm

¢ Volume of combination of solids
1. Volume of a cuboid =/ x b x h, where /[, b, h are respectively length, breadth
and height of the cuboid.
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2. Volume of a cube = a”, where a is the edge of the cube.

3. Volume of a cylinder = nrzh, where 7 1s the radius and /4 is the height of the
cylinder.

4. Volume of a cone = %m-zh , Where r 1s the radius and 7/ is the height of the

cone.



5. Volume of a sphere of radius r = ;FS.

6. Volume of a hemisphere of radius y = ;-p-’.

Note: Volume of the combination of solids is the sum of the volumes of the
individual solids.

Example:
A solid is in the shape of a cylinder surmounted by a cone. The diameter of
the base of the solid is 14 cm and the height of the solid is 18 cm. If the
length of the cylindrical part in 12 cm, then find the volume of the solid.

Solution:

Volume of the solid = Volume of the cylindrical part + Volume of the conical
part

e

Diameter of thé base = 14 cm

Radius of the base = g cm =7Tcm

Radius of the conical part = Radius of the cylindrical part =7 cm
Height of the solid = 18 cm

Height of the cylindrical part = 12 cm

Height of the conical part= (18 — 12) cm =6 cm

Volume of the cylindrical part

= ax(Radins)’ x Height = ?x?’ x12 cm® =1848 cm’®
Volume of the conical part
= %Ix[ﬂﬂins]:xﬂnightz %x%x?z x6 cm® =308 cm®

Thus, volume of the solid = (1848 + 308) cm? = 2156 cm>-



