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10.110.110.110.110.1 I I I I INTRODUCTIONNTRODUCTIONNTRODUCTIONNTRODUCTIONNTRODUCTION

Observe the following figures

(a)

(b)

Have you noticed any differences between the figures of group (a) and (b)?

From the above, figures of group (a) can be drawn easily on our note books. These figures
have length and breadth only and are named as two dimensional figures or 2-D objects. In group
(b) the figures, which have length, breadth and height are called as three dimensional figures  or
3-D objects.  These are called solid figures.  Usually we see solid figures in our surroundings.
You have learned about plane figures and their areas.  We shall now learn to find the surface
areas and volumes of 3-dimensional objects such as cylinders, cones and spheres.
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Observe the cuboid and find how many faces it
has? How many corners and how many edges it has?
Which pair of faces are equal in size? Do you get any
idea to find the surface area of the cuboid?

Now let us find the surface area of a cuboid.

In the above figure length (l) = 5 cm;  breadth
(b) = 3 cm; height (h) = 2 cm
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If we cut and open the given cuboid along CD, ADHE and BCGF. The figure we obtained
is shown below:

This shows that the surface area of a cuboid is made up of six rectangles of three identical
pairs of rectangles. To get the total surface area of cuboid, we have to add the areas of all six
rectangular faces. The sum of these areas gives the total surface area of a cuboid.

Area of the rectangle EFGH = l ×  h = lh .....(1)
Area of the rectangle HGCD = l ×  b = lb .....(2)
Area of the rectangle AEHD  = b ×  h = bh .....(3)
Area of the rectangle FBCG = b ×  h = bh .....(4)
Area of the rectangle ABFE = l ×  b = lb .....(5)
Area of the rectangle DCBA = l ×  h = lh .....(6)
On adding the above areas, we get the surface area of cuboid.
Surface Area of a cuboid = Areas of  (1) + (2)  + (3) + (4) + (5) + (6)

= lh + lb + bh + bh + lb + lh
= 2 lb + 2lh + 2bh
= 2(lb + bh + lh)

(1), (3), (4), (6) are lateral surfaces of the cuboid
Lateral Surface Area of a cuboid = Area of (1) + (3) + (4) + (6)

= lh + bh + bh + lh
= 2lh + 2bh
= 2h (l + b)

Now let us find the surface areas of cuboid for the above figure. Thus total surface area is
62 cm.2 and lateral surface area is 32 cm.2.
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TRY THIS

Take a cube of edge ‘l’ cm. and cut it as we did in the previous activity and find
total surface area and lateral surface area of cube.

DO THIS

    1. Find the total Surface area and lateral surface area of the
Cube with side 4 cm. (By using  the formulae deduced
above)

2. Each edge of a cube is increased  by 50%.  Find the
percentage increase in the surface area.

10.2.1 V10.2.1 V10.2.1 V10.2.1 V10.2.1 Volumeolumeolumeolumeolume

To recall the concept of volume, Let us do the following activity.

Take a glass jar, place it in a container.  Fill the glass jar with water up to the its brim.
Slowly drop a solid object (a stone) in it.  Some of the water from the jar will overflow into the
container.  Take the overflowed water into measuring jar. It gives an idea of space occupied by
a solid object called volume.

Every object occupies some space, the space occupied by an object is called its volume.
Volume is measured in cubic units.

10.2.2 Capacity of the container10.2.2 Capacity of the container10.2.2 Capacity of the container10.2.2 Capacity of the container10.2.2 Capacity of the container

If the object is hollow, then interior is empty and it can be filled with air or any other liquid,
that will take the shape of its container.  Volume of the substance that can fill the interior is called
the capacity of the container.

Volume of a Cuboid : Cut some rectangles from a cardboard of same dimensions and arrange
them one over other.  What do you say about the shape so formed?
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The shape is a cuboid.

Now let us find volume of a cuboid.

Its length is equal to the length of the rectangle, and breadth
is equal to the breadth of the rectangle.

The height up to which the rectangles are stacked is the
height of the cuboid is ‘h’

Space occupied by the cuboid = Area of plane region occupied by rectangle ×  height

Volume of the cuboid = l b ×  h = l bh
∴  Volume of the cuboid = l bh
Where l, b, h are length, breadth and height of the cuboid.

TRY THESE

(a) Find the volume of a cube whose edge is ‘a’ units.

(b) Find the edge of a cube whose volume is 1000 cm3.

We know that cuboid and cube are the solids. Do we call them as  right prisms? You have
observed that cuboid and cube are also called right prisms as their lateral faces are rectangle and
perpendicular to base.

We know that the volume of a cuboid is the product of the area of its base and height.

Remember that volume of the cuboid = Area of base × height

= lb × h
= lbh

                    In cube = l = b = h = s (All the dimensions are same)

   volume of the cube = s2 × s

= s3

Hence volume of a cuboid should hold good for all right prisms.

Hence volume of right prism = Area of the base × height

In particular, if the base of a right prism is an equilateral triangle its volume is 
3

4
 a2 × h cu.units.

Where, ‘a’ is the length of each side of the base and ‘h’ is the height of the prim.
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DO THESE

1. Find the volume of cuboid if l = 12 cm., b = 10 cm.

and h = 8 cm.

2. Find the volume of cube, if its edge is 10 cm.

3. Find the volume of isosceles right angled triangular
prism in (fig. 1).

Like the prism, the pyramid is also a three dimentional solid figure. This figure has fascinated
human beings from the ancient times. You might have read about pyramids of Egypt, which are,
one of the seven wonders of the world. They are the remarkable examples of pyramids on
square bases. How are they built? It is a mystery. No one really knows that how these massive
structures were built.

Can you draw the shape of a pyramid?
What is the difference you have observed between the prism

and pyramid?
What do we call a pyramid of square base?
Here OABCD is a square pyramid of side ‘S’ units and height

‘h’ units.
Can you guess the volume of a square  pyramid in terms of volume

of cube if their bases and height are equal?

ACTIVITY

Take the square  pyramid and cube containers
of same base and with equal heights.

Fill the pyramid with a liquid and pour into the
cube (prism) completely. How many times it takes
to fill the cube? From this, what inference can you
make?

Thus volume of pyramid

= 
1
3  of the volume of right prism.

= 
1
3  × Area of the base × height.

Note : A Right prism has bases perpendicular to the lateral edges and all lateral faces are
rectangles.

(Fig 1)5 cm.
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DO THESE

1. Find the volume of a pyramid whose square base is 10 cm. and height 8 cm.

2. The volume of cube is 1728 cubic cm. Find the volume of square pyramid of the same
height.

EEEEEXERCISEXERCISEXERCISEXERCISEXERCISE - 10.1 - 10.1 - 10.1 - 10.1 - 10.1

1. Find the later surface area and total surface area of the following right prisms.

(i) (ii)

2. The total surface area of a cube is 1350 sq.m. Find its volume.

3. Find the area of four walls of a room (Assume that there are no doors or windows) if its
length 12 m., breadth 10 m. and height 7.5 m.

4. The volume of a cuboid is 1200 cm3. The length is 15 cm. and breadth is 10 cm. Find its height.

5. How does the total surface area of a box change if

(i) Each dimension is doubled? (ii) Each dimension is tripled?

Express in words. Can you find the total surface area of the box if  each dimension is raised
to n times?

6. The base of a prism is triangular in shape with sides 3 cm., 4 cm. and 5 cm. Find the
volume of the prism if its height is 10 cm.

7. A regular square pyramid is 3 m. height and the perimeter of its base is 16 m. Find the
volume of the pyramid.

8. An Olympic swimming pool is in the shape of a cuboid of dimensions 50 m. long and 25
m. wide. If it is 3 m. deep throughout, how many liters of water does it hold?
( 1 cu.m = 1000 liters)
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