Mensuration: Cylinder, Cone and Sphere

1. Right Circular Cylinder
A solid having uniform circular cross-section is called a cylinder.
If r and h respectively denote the radius of the circular cross-section and the height of the cylinder,
then

Area of cross-section = 1112
Perimeter of cross-section = 21r
Area of curved surface or lateral surface area = Perimeter of cross-section x Height = 21rrh
Total surface area = Curved surface area + 2(Area of cross-section)
= 21rrh + 21102

=2tr(h + 1)

Volume = Area of cross-section x Height = nr2h

2. Right Circular Hollow Cylinder
If R and r respectively denote the external and internal radii of a right circular hollow cylinder and h

denotes its height, then

Thickness of itswall =R —r
Area of cross-section = TR? — 12 = TM(R? — r?)
External curved surface = 2mRh
Internal curved surface = 2mirh
Total surface area = External curved surface area + Internal curved surface area
+ 2(Area of cross section)
= 21TRh + 21rh + 211(R?2 - r?)



Volume of material = External volume — Internal volume

= 1MR2h — 1112h)
=m(R2—-r?)h
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3. Right circular cone:

If r, h and | respectively denote the radius, height and slant height of a right circular cone, then
Slant height (I) = Jh® + r?

Area of curved surface = mrl

Total surface area = Area of curved surface + Area of base

= 1rrl + 1112

=1r(l + 1)
Volume = %nrzh

4. Sphere
If r is the radius of the sphere, then
Surface area = 4112

Volume = %nr3



5. Spherical shell

If R is the external radius and r is the internal radius of a spherical

shell, then

Surface area (outer) = 4nR2

Volume of material = %nR3 - %nr3 = %n(R3 - r3)

6. Hemisphere

If r is the radius of the hemisphere, then

Total surface Area = % x Surface area of sphere + Area of base

= l x 4nr2 + mr2
2
=3mnr2

Volume = % x Volume of sphere
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Conversion of Solids

When a solid is melted and converted to another, volume of both the solids remains the same,
assuming there is no wastage in the conversions.

However, the surface area of the two solids may or may not be the same.

Combination of Solids

The total surface area of the solid formed by the combination of solids is the sum of the curved
surface area of each of the individual solids.

The volume of the solid formed by the combination of basic solids is the sum of the volumes of each
of the basic solids.



