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VOLUME AND SURFACE AREA INTRODUCTION 

Some Basic Formulae 

Cubic 

 

It is a solid figure which has six rectangular faces. It is also called rectangular parallelepiped. If l, b and h 

denote the length, breadth and height of the cuboid and d denotes the body diagonal (AF or BE or DG or CH), 

then 

 

Example:  The area of a side of a box is 120 sq cm. The area of the other side of the box is 27 sq cm. If the area 

of the upper surface of the box is 60 sq cm, then find the volume of the box. 

Solution: 

 

Cube 

It is a special type of cuboid in which each face is a square. For a cube, length, breadth and height are equal 

and is called the edge of the cube. If a be the edge of a cube, then 



MENSURATION PART  - II 
 

www.competitionzenith.blogspot.in  
 

2 

 

 

Example: If the volumes of two cubical blocks are in the ratio of 8 : 1, what will be the ratio of their edges? 

Solution:  

We have,Ratio of volumes = (Ratio of sides)3 Since, ratio of volumes = 8 : 1 , i.e. 23 : 13 , ratio of sides = 2:1. 

RIGHT CIRCULAR CYLINDER: 

A right circular cylinder is a solid with circular ends of equal radius and the line joining their centres perpendicular to 

them. This is called axis of the cylinder. The length of the axis is called the height of the cylinder. 

 

Note: Take a rectangular sheet of paper and role it lengthwise or breadth wise in around way, you will get a cylinder, 

i.e a cylinder is generated by rotating a rectangle by fixing one of its sides. It r is the radius of base and h is the height 

of the cylinder, then 
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(iv) For two cylinders, 

When radii are equal 

(a) Ratio of volumes = Ratio of height 

(b) Ratio of volumes = Ratio of curved surface areas 

(c) Ratio of curved surface areas = Ratio of height 

When heights are equal 

(a) Ratio of volumes = (Ratio of radii)2 

(b) Ratio of volumes = (Ratio of curved surface areas)2 

(c) Ratio of curved surface areas = Ratio of radii 

When curved surface areas are equal 

(a) Ratio of radii = Inverse ratio of height 

(b) Ratio of volumes = Inverse ratio of height 

(c) Ratio of volumes = Ratio of radii 

For cylinder 

(a) Ratio of radii = (Ratio of curved surfaces) × (Inverse ratio of heights) 

(b) Ratio of height = (Ratio of curved surfaces) × (Inverse ratio of heights) 

(c) Ratio of curved surfaces =( Ratio of radii) × (Ratio of heights). 

(vi) If the ratio of height and the ratio of radii of two right circular cylinder are given, then Ratio of curved 

surface areas = (ratio of radii) (ratio of height) 

Example: If the heights and the radii of two right circular cylinders are in the ratio 2 : 3 and 4: 5 respectively. Find the 

ratio of their curved surface areas. 

Solution: Ratio of curved surface areas = (ratio of radii) (ratio of heights) = (4 : 5) (2 : 3) = 8 : 15 

(vii) If the ratio of height and the ratio of curved surface areas of the two right circular cylinders are given 

then 

Ratio of radii = (ratio of curves surface areas) (inverse ratio of height). 

Example: The heights and curved surface areas of two right circular cylinders are in the ratio 3: 4 and 5: 8, 

respectively. Find the ratio of their radii. 

Solution: 
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Ratio of radii = (ratio of curved surface areas) (inverse ratio of heights) 

(5:8) 1/3 : 1/4=  (5:8)(4:3) =5:6. 

(viii) If the ratio of radii and the ratio of curved surface areas of two right circular cylinder are given, 

then 

Ratio of heights = (ratio of curved surface areas)(inverse ratio of radii) 

Right Circular Cone 

A right circular cone is a solid obtained by rotating a right-angled triangle around its 

 

If r = radius of base; h = height 

l = slant height = √ℎ2 + 𝑟2 

 

Example: Two right circular cones of equal curved surface areas have their slant heights in the ratio of 3 : 5 . Find the 

ratio of their radii. 

Solution: 
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Ratio of radii = inverse ratio of slant heights = 1/3 : 1/5 = 5: 3 

Frustum of a right circular cone 

A cone with some of its top portion cut off is called the frustum of the original cone. 

 

If R = Radius of the base of frustum 

r = Radius of the top of the frustum 

h = Height of the frustum 

l = Slant height of the frustum, then 

 

 

SPHERE 

A sphere is the solid figure formed by revolving a semicircle on its diameter. 

 

The mid-point of the diameter is called centre c he sphere and the radius of the semi-circle is called the radius of the 

sphere. If r = radius of the spheres, then 
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Example: The radii of two spheres are in the ratio of 2: 3. What is the ratio of their surface areas? 

Solution: 

Ratio of surface areas = (ratio of radii)2 = (2 : 3)2 = 4 : 9. 

Prism: 

A solid having top and bottom faces identical and side faces rectangular is a prism. 

 

In a prism with a base of n sides, 

Number of vertices = 2n and Number of faces = n +2. 

Volume of the prism = area of base × height 

Lateral surface area = perimeter of base × height 

Total surface area = 2×Base area + Lateral Surface area. 
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SOLID INSRIBED/CIRCUMSCRIBING OTHER SOLIDS 

1. If a largest possible sphere is circumscribed by a cube of edge 'a' cm, then the radius of the sphere 

= a/2 

Example: Find the volume of largest possible sphere circumscribed by a cube of edge 8 cm. 

 

2. If a largest possible cube is inscribed in a sphere of radius ‘a’ cm, then the edge of the cube  = 
𝟐𝒂

√𝟑
  

Example: Find the surface area of largest possible cube inscribed in a sphere of radius 4 cm. 

 

3. If a largest possible sphere is inscribed in a cylinder of radius ‘a’ cm and height ‘h’ cm, then

 

Example: Find the surface area of largest possible sphere inscribed in a cylinder of radius 14 cm and height 17 cm. 

 

4. If a largest possible sphere is inscribed in a cone of radius 'a' cm and slant height equal to the diameter of 

the base, then radius of the sphere  = a/√3  

5. If a largest cone is inscribed in a cylinder of radius ‘a’ cm height ‘h’ cm, then radius of the cone = a and 

height = h 

SOME USEFULL SHORT-CUT METHODS 
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1. If all three measuring dimensions of a sphere, cuboid, cube, cylinder or cone are increased or decreased 

by x%, y% and z% respectively, then the volume of the increase or decrease 

 

2. If the two measuring dimensions which are included in the surface area of a sphere, cuboid, cube, cylinder or cone 

are increased or decreased by x% and y%, then the surface area of the figure will increase or decrease by 

 

3. The radius and height of a cylinder are increased by 10% and 20%, respectively. Find the percentage increase in its 

surface area. 

 

3. If a sphere of radius R is melted to form smaller spheres each of radius r, then The number of smaller spheres 

 

4. If by melting n spheres, each of radius r, a 'big sphere is made, then Radius of the big sphere =r.√𝑛
3

 

Example: If by melting 8 spheres, each of radius 5 cm, a big sphere is made, what will be the radius of the big sphere? 

Radius of the big sphere = =r.√𝑛
3

 

5. If a cylinder is melted to form smaller spheres each of radius r, then 

The number of small spheres =Volume of cylinder/ Volume of 1 sphere 

 


