Surface Areas and Volumes

o Surface areas of cuboid:

e “r

Lateral surface area of the cuboid = 2h (I + b)
Total surface area of the cuboid = 2 (Ib + bh + hl)

Note: Length of the diagonal of a cuboid = VI 46" +
Example: Find the edge of a cube whose surface area is 294 mZ.

Solution: Let the edge of the given cube be a.
-~ Surface area of the cube = 6a2

Given, 6a? = 294

= a’ =49 m’

c;zs}% m=7m

o Surface areas of cube:
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A
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Lateral surface area of the cube = 4a2
Total surface area of the cube = 642

Note: Length of the diagonal of a cube = Ja' +a +a* =\3a* =/3a

o Surface areas of solid cylinder

o Curved surface area = 2ntrh, where r and h are the radius and height
o Total surface area = 2mr (r + h), where r and h 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 = 2ntrh
=2xZ x2x14cm’

—176cm >
Surface areas of hollow cylinder

Curved surface area = 2mh (r + R), where r, R and h are the inner radius, outer radius and
height

Total surface area = CSA of outer cylinder + CSA of inner cylinder + 2 x Area of base

=2mn (r +R) (h + R-r), where r, R and h are the inner radius, outer radius and height
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Surface areas of cone

Curved surface area = mrl, where r and [ are the radius and slant height
Total surface area = ir (I + r), where r and [ are the radius and slant height

2 2
Here,*‘r =yhT+r , where h 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 h =4 cm
Sl = L(}zz +:‘2 = V‘42 + 32 m=5cm
Curved surface area=mrl=m x 3 x 5 cm? = 151 cm?

Surface areas of sphere and hemisphere

Surface area of sphere = 4mr?, where r is the radius

Curved surface area of hemisphere = 2nr?, where r is the radius
Total surface area of hemisphere = 3ntr2, where r is the radius

Example: What is the radius of a balloon whose surface area is 5544 cm?2?

Solution: Let radius of the balloon be r.
Surface area of the balloon = 41tr? = 5544 cm?

22
=4 x7 xr2=5544 cm?
55447
=>ri= 83 cm?

= r2=441 cm?

o rof441=21



Thus, the radius of the balloon is 21 cm.

Volume of cube and cuboid

Volume of cube = a3, where a is the side of the cube

Volume of cuboid =1 x b x h, where I, b and h are respectively the length, breadth and height
of the cuboid.

Example: What is the side of a cube of volume 512 cm3?

Solution: Volume of cube = 512 cm3

=>a3=512cm3

3 3
=a =y 512cm

=g =Ecm
Volume of the solid cylinder and hollow cylinder

Volume of solid cylinder = mr2h, where r and h are the radius and height of the solid
cylinder

Volume of the hollow cylinder = m (R? - r2) h, where r, R and h are the inner radius, outer
radius and height of hollow cylinder

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

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



Height of the pillar (h) =10 m
Wolume of the pillar =m?h

=22, [D.?)E x10m°>

7
=15.4m 3
L1or2
Volume of a cone = 3 , where r and h are the radius of base and height of the cone.

Example: Calculate the volume of a cone of base radius 3 cm and height 4 cm.

Solution: Here,r=3 cmand h =4 cm
Veolume = %m'zh

1 - -
:EXTIIXJ' Cin = acin )-Cril c11

=12n |::1113

Volume of sphere and hemisphere

mr?

4
Volume of sphere = 3
2 3

Volume of hemisphere ~ 3 mr
Example 1: Calculate the volume of a sphere whose surface area is 9 cm?2.

Solution: Surface area = 9t cm?

= 4mr2=9n

2_9
= = =

=3

3

= = =

r=3am
Volume of sphere =%m’3=%n[% cm)3=%n[%) cm®=4.5m 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

— 23 2422 3_ 3
Volume of the bowl — 37"/ = 3>< 7 X(4.2am) 155.232 cm

Iml=1cm?3
Thus, the capacity of the bowl is 155.232 ml.



