
Introduction: Mensuration is the part of mathematics that deals in measurement of lengths, 
areas and volumes of regular as well as irregular figures. In this chapter we are going to discuss 
about the area and volume of some specific two-dimensional and three-dimensional figures.

3.1. Area of Two-Dimensional Figures: Polygons.

A Polygon is a closed figure formed by line segments such that no two line segments intersect 
or coincides with each other. A Polygon is called a regular polygon if all of its sides are equal in 
length. Polygons are classified according to the number of sides or vertices as follows:

            

No. of sides or vertices Name of the Polygon

Three Triangle
Four Quadrilateral   
Five Pentagon
Six Hexagon
Seven Heptagon
Eight Octagon
Nine Nonagon
Ten Decagon

              Area of a regular polygon of n-sides:  

ABCDEF is a regular polygon of six sides. We draw two circles, one circumscribed about it 
and another inscribed in it. O is their common centre.R is the radius of the circumscribed circle 
and r is the radius of the inscribed circle. The polygon can be divided into six equal triangles. The 
six sided regular polygon can be extended to an n-sided regular polygon and we can conclude 
that,

(i) the polygon can be divided into nnumber of equal triangles,
(ii) the line joining the central point to any of the vertices of the polygon is 

R,
(iii) the line drawn perpendicular from the central point to any of the sides 

is r,
(iv) the perimeter of the polygon is n   side length.

(a) Area of a n-sided regular polygon of side a:

The polygon is divided into n equal triangles, OAB is one of them. 
Area of the polygon = n Area of OAB

= n AB OG                 
= ar                



Area of a regular polygon of n-sides:  

ABCDEF is a regular polygon of six sides. We draw two circles, one circumscribed about it 
and another inscribed in it. O is their common centre.R is the radius of the circumscribed circle 
and r is the radius of the inscribed circle. The polygon can be divided into six equal triangles.

 i
) the polygon can be divided into nnumber of equal triangles,

(ii) the line joining the central point to any of the vertices of the polygon is R,
(iii) the line drawn perpendicular from the central point to any of the sides 

is r,
(iv) the perimeter of the polygon is n   side length.

Next, we will obtain the area of a regular polygon of n-sides under different conditions:

(a) Area of a n-sided regular polygon of side a:

        

= ar   

(b) Area of a regular polygon of n-sides with side a and R given: 

= 

(c) Area of a regular polygon of n-sides with side a: 
                                                           

Required Area =a2 Cot

(d) Area of a regular polygon of n-sides with r given:        
                                                                                  

Required Area = n2tan 

            

RECTILINEAL FIGURES AND CURVILINEAL FIGURES:

We have discussed about regular rectilineal figures in the last section. In this 
section we will discuss about irregular rectilinear figures and curvilineal figures.

3.2.1 Irregular Rectilineal Figures: 

An irregular rectilineal figure is first divided into different parts, the area of each of 
these parts are obtained, the sum of all these areas will be the required area.

                                
    

3.2.2 Curvilineal Figures: 

A curvilineal figure is a closed figure, either completely bounded by a closed curve 
as shown in figure (i) or bounded by a curve on one side only as shown in figure (ii).

   figure (i)                                 figure (ii)

Area of a curvilineal figure can be obtained using a rule known as SIMPSONS 
ONE THIRD RULE.Now we proceed to observe how Simpsons rule works for different 
curvilineal figures.

.

     

 by SIMPSONS ONE THIRD RULE as follows: According to this rule,
Required Area = [( first ordinate +last ordinate) +2(sum of the remaining odd 

ordinates) + 4(sum of even ordinates)] 
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RECTILINEAL FIGURES AND CURVILINEAL FIGURES:

We have discussed about regular rectilineal figures in the last section. In this 
section we will discuss about irregular rectilinear figures and curvilineal figures.

3.2.1 Irregular Rectilineal Figures: 

An irregular rectilineal figure is first divided into different parts, the area of each of 
these parts are obtained, the sum of all these areas will be the required area.

                                
    

3.2.2 Curvilineal Figures: 

A curvilineal figure is a closed figure, either completely bounded by a closed curve 
as shown in figure (i) or bounded by a curve on one side only as shown in figure (ii).
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ONE THIRD RULE.Now we proceed to observe how Simpsons rule works for different 
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ordinates) + 4(sum of even ordinates)] 
= [ (y

1
+y

2n+1
) + 2( y

3
+y

5
+y

7
+..+y

2n-1
) + 4( y

2
+y

4
+y

6
+..+y

2n
)]         

Ex 3 (2009) : Find by Simpsons rule the area of the curvilinear figure whose ordinates measure 18, 22, 
26, 24, 20, 26, 30, 34, 28, 24, 14 metres and whose base is 150 metres.
Solution : Given ordinates are(in ms): 

y
1
 = 18, y

2
 =22, y

3
 =26, y

4
 = 24, y

5
 = 20, y

6
 = 26, 

y
7
 = 30, y

8
 = 34, y

9
 =28, y

10
 = 24, y

11
 =14;

The base length = 150 ms, number of ordinates = 11,
 number of divisions = 10 and d = m = 15 m.
By Simpsons rule, required area 
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= [ (18+14) +2(26+20+30+28) +4(22+24+26+34+24)sq.m
= 5 [ 32 + 2104 + 4 x 130] sq. m    = 3800 sq. m

Example 9 (2013) : The cross sectional area of a tunnel is as follows:
Distance from one end :   

0 3 6 9 12 15 18

  Areas : 27.9 30.6 33.8 32.4 30.7 27.9 26.1
Find the volume of the solid.

Solution: Areas are considered as ordinates,  
y

1
=27.9, y

2
=30.6, y

3
=33.8, y

4
=32.4, y

5
=30.7 y

6
=27.9, y

7
=26.1 ; d=3

According to Simpsons one third rule,
Required area = [(y
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=  [(27.9 + 26.1) + 2(33.8 + 30.7) + 4(30.6 + 32.4 +27.9)] cub.unit
= [ 54 + 129 + 363.6] cub unit  = 546.6 cub. unit .

          VOLUME AND SURFACE AREAS OF REGULAR SOLIDS:

we had discussed about plane figures. Here we will discuss about solids. Solids are 
three dimensional figures. Here, we will obtain the volume and surface areas of the 
following  solids: Cuboids, Prism, Cylinder, Sphere, Cone and Pyramid.

3.3.1 Cuboid: A Cuboid is a solid bounded by six rectangular faces. It has three 
dimensions, length, breadth and height. The face on which the Cuboid rests is called its 
base, the four faces which meet the base are called lateral faces and the face opposite to 
the base is the top. 
                                                                              

  
       a Cuboid with length l, breadth b and height h. 

.                                                              

(a) Volume : V= Area of the base x height
= lbh cub. unit                                        

(b) Lateral Surface Area = Sum of the Area of the lateral faces
= 2(l +b).h sq. unit

(c) Total Surface Area = Lateral Surface Area +Area of Base and Top
= 2(lb +bh +lh) sq. unit

(d) Length of a diagonal = unit                
(e) Total Length of the Edges = 4(l+b+h) unit

A  Cube  is a special case of a Cuboid. All the edges of a Cube are equal.

For the Cube ABCDEFGH:
length of  an edge = a unit      

(a) Volume : V = a3 cub. unit
(b) Lateral Surface Area = 4a2 sq. unit                           
(c) Total Surface Area = 6a2 sq. unit
(d) Length of a diagonal =  a unit                             
(e) Total Length of the Edges = 12a unit 

  Ex. 1. The dimensions of a cuboid are in the ratio 1:2:3  and its total surface area is   352 
sq. m. Find the dimensions and also the volume of the Cube.

  Solution: The dimensions are in the ratio 1:2:3. Let the dimensions be x , 2 x  and 3 x.

According to question, Total Surface Area =352 sq.m
2 (.2 + 2.3 + .3)   = 352 sq.m 
222 =352 sq.m 
 2 = 16 sq. m 
 = 4 m
The dimensions are:   = 4m, 2 = 8m, 3 =12m
And, required Volume =. 2.3 = 6 3=6.43 cub.m = 384 cub. m

    Ex. 2. A solid cube is cut into two cuboids of equal volumes. Find the ratio of the total 
surface area of the given cube and that of one of the cuboids.
   Solution: Let the edge of the cube be a unit.
       Total surface area of the cube: S = 6a2 sq. unit

The cube is cut into two cuboids of equal volumes, therefore, for each cuboid

length = a, breadth = a, height = 
\ Total surface area of one cuboid: 

S
1
 = 2( aa + a+ a)sq. unit  = 4a2 sq. unit

\  Required Ratio, S : S
1
 = 6a2: 4a2 = 3:2  

   Ex. 3. Find the length of a rectangular solid whose volume measures 41cub.ft 
432cub.inch, breadth 2ft. 9inch and depth 3ft 4inch.
   Solution:  Here, Volume:   V= 41 cub ft 432 cub inch

= 41 cub.ft
= cub.ft,

Breadth: b= 2 ft 9 inch =2 ft = ft, h = 3 ft 4 inch = 3ft = ft       

      \  Length =  =ft = ft = 4ft 6 inch.

                                    Home Assignment : 

1. How many 3 metre cubes can be cut from a cuboid measuring 18m x 12m x 9m.      
(Ans: 72)

2. A new metal cube is obtained by melting  three cubes with sides measuring 3 cm, 4 
cm and  5 cm respectively. Find the length of the side and total surface area of the new cube 
supposing  no waste. (Ans: 6cm, 216 sq.cm) 

3.3.2 PRISM: A Prism is a solid whose sides are parallelograms and whose ends lie in parallel 
planes. The end on which the prism rests is called its Base. The perpendicular distance 
between the two ends is called its height. The straight line joining the mid points of the 
two ends is the axis of the prism.

RIGHT PRISM: A prism is called a right prism if its edges formed by adjacent side faces are 
perpendicular to one another.
OBLIQUE PRISM: A prism is called an oblique prism if its edges formed by adjacent side 
faces are not perpendicular to one another.
PARALLELOPIPED: When the ends of a prism are parallelograms, the prism is called a 
parallelepiped. A rectangular parallelepiped is a cuboid because its ends are rectangles.

CYLINDER: Cylinder is a solid bounded by a curved surface and two circular planes. 
Circular pillars, pipes, garden rollers, gas cylinders, iron rods are some examples of 
cylinders.  Cylinders like pipe, rubber tube are hollow inside. They are called Hollow 
Cylinders.

               The line joining the mid points of the circular planes is called axis of the cylinder. When 
the axis is perpendicular to the circular planes, the cylinder is a Right Circular Cylinder; 
otherwise, it is not a right circular cylinder.

                
         

Circular Cylinder        Right Circular Cylinder       Hollow Cylinder                          
             
    
Volume and Surface Area:

(a) For any Circular Cylinder: Volume = Area of the base height =Ah =r2h cub.unit
(b) For a Right Circular Cylinder:                                                                      

                                      

(i) Volume =Area of the base height = Ah = pr2h cub.unit
(ii) Lateral Surface Area = Area of the curved surface = 2prh sq.unit
(iii) Total Surface Area = Lateral Surface Area+ Area of the two 

ends
= 2prh +2pr2 sq.unit
= 2pr(r+ h) sq.unit

(c) For a Hollow Cylinder:
        (i) Area of one end = A = p (R2- r2) sq.unit                  

(ii) Volume = Area of the base height = p (R2 r2) h cub.unit (iii) 
Lateral Surface Area = External surface area + Internal surface area
                                       = 2p(R+r)h sq.unit

(iv)Total Surface Area = Lateral surface area + Area of the two ends

                                    = 2p(R+ r) h +2 p (R2- r2) sq.unit
                                     =2p(R+r) (h+R-r) sq.unit                     
   

 
Ex.1. The height of a cylinder is 10 cm and the ratio of its volume to its lateral surface is 
3:2. Find the radius of the cylinder.
Solution:  According to question, h = 10 cm and

Volume : Lateral Surface Area = 3:2
 =     r = 3 cm

Ex. 2. Find the radius of a cylinder 14 cm high whose volume is equal to that of a cube 
having an edge of 11 cm.
Solution: For the cylinder,  h = 14 cm, radius = r cm

\ Volume of the cylinder: V
1
 = pr2h = 3.1416 r2 14 cub. cm

                   For the Cube, side = a = 11cm 
\ Volume of the Cube: V

2
 = a3 = 11 11 11 cub. cm = 1331 cub. cm

According to question, V
1
= V

2 
3.1416 r2 14 = 1331 r2 = 30.26 r = 5.5 

\ Required radius = 5.5 cm 

Ex 3. The whole surface of a right circular cylinder is 1540 sq. cm and the diameter of 
the base is half the height. Find the height of the cylinder.
Solution. Given, whole surface of the cylinder 

= 1540 sq. cm and d = h =2d h = 4r 

Ex.4 (2009). Find the volume and curved surface of a right circular cylinder whose height is 12 
cm and diameter of the base 3 cm.                                                           
Solution: Given, h = 12cm, diameter = 3 cm, therefore, radius r =cm

\ Required Volume of the cylinder = r2h = 3.1416 12 cub.cm 
= 84.86 cub.cm

\ Required Curved Surface of the cylinder =2rh=2x3.1416 xx12 sq.cm

= 113.14 sq.cm 

                                  Home Assignment

Ex. 72010). Find the volume and whole surface area of a right circular cylinder whose 
height is 14cm and diameter of the base circle is 10cm.  

  Ex. 9 (2013). Find the amount of concrete required to erect a concrete pillar whose 
circular base will have a perimeter 8.8 mt and whose curved surface area will be 17.6 sq.m.
Solution: Amount of concrete required = volume of the cylindrical pillar = r2h

Given, 2r = 8.8 mt 2 r = 8.8 r = 1.4 mt
and 2rh = 17.6 sq.m 8.8 h = 17.6 h = 2 mt
\ Amount of concrete required = 1.41.42 = 12.32 cub.m

 Home Assignment

1. What is the ratio between the height and diameter of the base of a cylinder when the 
area of the curved surface is equal to sum of the areas of the two ends. (Ans. 1:2)

                                     SPHERE:

 It is a three dimensional solid object. The set of all points in space equidistant from a fixed 
point is called a SPHERE. The fixed point is called the centre of the sphere and the constant 
distance is called the radius .Examples : . A tennis ball, a cricket ball, etc 

                                                  

              
A section of a sphere by a plane is a circle. The plane through the centre of a sphere 

gives the greatest circle.  

HEMISPHERE: A plane through the centre of a sphere divides the sphere into two 
parts, each of these parts is called a Hemisphere. 
                                                                                                                    

SPHERICAL SHELL: The difference of two solid concentric spheres is called a Spherical 
Shell.

Volume and Surface Area: 
(a) For a sphere of radius r:

       (i) Volume:  V = pr3 cub.units
(ii) Surface Area = 4pr2 sq. units

(b) For a Hemisphere of radius r:
        (i) Volume:  V = pr3 cub.unitsEx.1. A solid sphere of radius 3 cm is 
melted and then cast into small spherical balls each of diameter  0.6 cm. Find the number 
of balls thus obtained.
Solution:  Volume of the solid sphere: V = pr3 = p 33 = 360 cub.cm

Radius of each spherical ball = cm = 0.3 cm
\ Volume of a spherical ball: V

1
 = px(0.3)3 cub.cm 

\ Required number of balls = V V
1
 = =1000                                                              

                                                                                                                                         
                                     

                            Home Assignment

Ex. . Show that the surface area of a sphere is same as that of the lateral surface of a 
right circular cylinder that just encloses the sphere. 

 Ex.3. A sphere and a cube have the same surface area. Show that the volume of the 
sphere is 1.38 times that of the cube.  
Solution:  Surface Area of  a Sphere: S

1
 = 4pr2

Surface Area of a cube: S
2
 = 6a2

Given, S
1
=S

2
 4pr2 = 6a2 r2 = a2 r = a

Volume of the Sphere: V
1
 = pr3,  Volume of the cube: V

2
 = a3                       

Now, V
1
=pr3V

1
= pa  a  a =a3=1.38 V

2
.                                                                  

Hence Proved.
                                                                                     

Ex. 4. How many solid circular cylinders, each of length 8cm and diameter 6 cm can be 
made out of the material of a solid sphere of radius 6 cm.
Solution: Volume of a sphere: V = pr3, radius: r = 6 cm

 V = p 6 6 6 cub.cm
Again, Volume of a circular cylinder: V

1
=r2h,

Given, diameter =6 cm r = 3cm, h = 8 cm 
\ Volume of each circular cylinder,V

1
 = p 3 3 8 cub. cm

\ Required number of cylinders = V V
1
 = 4 

Ex.5 (2010). Three spheres of radii 3 cm, 4 cm and 5 cm are melted to form a new sphere. 
Find the radius of the new sphere.
Solution: Let r

1
, r

2
, r

3
 be the radii and V

1
, V

2
, V

3
 be the volume of the three given spheres 

respectively, also let  r be the radius and  V be the volume of the new sphere.
\  r

1
= 3 cm, r

2
= 4 cm, r

3
= 5cm

and  V
1
= p (r

1
)3 = p (3)3 = 36 p cub cm

V
2
= p (r

2
)3 = p (4)3 cub. cm = pcub. cm

V
3
 =  p (r

3
)3 = p (5)3 cub. cm = pcub. cm        

Now, V = V
1
+V

2
+V

3
 = (36+ + )pcub. cm = 288 pcub. cm

again, V=pr3pr3 = 288 pcub. cm r3 = 216 cub. cmr = 6 cm.

    
          .                                                                        

PRISM: A Prism is a solid whose sides are parallelograms and whose ends lie in parallel 
planes. The end on which the prism rests is called its Base. The perpendicular distance 
between the two ends is called its height. The straight line joining the mid points of the 
two ends is the axis of the prism.

RIGHT PRISM: A prism is called a right prism if its edges formed by adjacent side faces are 
perpendicular to one another.
A prism is called Regular if its base is a regular figure, that is, all  of its sides are equal.

Volume of a prism can be obtained according to the data available.  

(a) Volume of a prism = Area of the base height = Ah cub. unit
(b) Volume of a prism = Area of the cross-section height = Ah cub. unit   
(c) Lateral Surface Area = Perimeter of the base height = Ph sq. unit
(d) Total Surface Area = Lateral Surface Area + Area of the two ends = Ph + 2A 
sq. unit

Ex.1. The base of a right prism is an equilateral triangle of side 7 inch and the height of the 
prism is 2 ft. Find the volume of the prism.

Solution: Volume of the prism =Ah, Given,  a = 7inch, h = 2ft = 212 inch = 24 inch

      Here, A = Area of the equilateral triangle = a2 = 7 7 sq. inch                   
\ Required volume = 7 7 24 cub. inch   =509.22 cub. inch  

Ex.2 (2009). Find the volume of a triangular prism whose height is 3 cm and the lengths of sides 
of triangular base are 12 cm, 13 cm and 5 cm.

Solution: Volume of the Prism =Ah,  A= Area of the triangle   
Given, h =3 cm, a =12 cm, b =13 cm, c =5 cm.
\ A = ,   s = =  = 15 cm

  = sq. cm = 30  sq. cm
Therefore Required Volume =30 3 cub. cm = 90 cub. cm 

PYRAMID: A Pyramid is a solid whose base is a polygon of any number of sides, with 
triangular faces meeting at a common point. We can say that a Pyramid can be obtained by 
joining the vertices of a polygon to a point not lying in the plane of theA Pyramid is called 
a Right Pyramid if the axis is perpendicular to the base or the foot of the perpendicular 
coincides with the central point of the base. Otherwise, it is called an Oblique Pyramid. A 
pyramid is called a Regular Pyramid if the base is a regular figure.

Ex.1. A hexagonal pyramid has the perimeter of its base 15 metres and altitude is 10 
metres. Find its volume.
Solution: Volume of a pyramid = Ah, A = area of the base, h = height.

Given, perimeter of the base (hexagon) = 15 m, h = 10m.
 side of the base = m = 2.5 m 
 A = (side)2 = (2.5)2 sq. m 
Therefore, required volume = (2.5)2 10 cub. m = 54.13 cub. m.

Ex. 2 (2011). The base of a pyramid is a regular hexagon of perimeter 42 cm. If the height 
of the pyramid is 26 cm, find its volume.

Solution: Given, a regular hexagonal pyramid.
Perimeter of the hexagon = 42 cm. Height = h = 26 cm.
\ side of the hexagon = a = =7 cm.

Area of the hexagon = A = a2 = (7)2 sq. cm

\ Required volume = Ah = (7)2 26 cub. cm  =1103.32 cub cm.

Ex.3 (2010). A pyramid on a square base has four equilateral triangles as its four faces, each edge 
being 30 meters. Find the volume of the pyramid.                                        

Solution: OABCD is a square pyramid. Given, each edge = 30 m.

Volume of the pyramid = Ah, A = (side)2 = (30)2 sq. m;                                   

     

                                                                                                                                                                                                     

                            
                                     
                         

                                                                                                                                    

                                          



Example 9 (2013) : The cross sectional area of a tunnel is as follows:
Distance from one end :   

0 3 6 9 12 15 18

  Areas : 27.9 30.6 33.8 32.4 30.7 27.9 26.1
Find the volume of the solid.

Solution: Areas are considered as ordinates,  
y

1
=27.9, y

2
=30.6, y

3
=33.8, y

4
=32.4, y

5
=30.7 y

6
=27.9, y

7
=26.1 ; d=3

According to Simpsons one third rule,
Required area = [(y

1
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7
) +2(y

3
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5
) +4(y

2
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4
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6
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=  [(27.9 + 26.1) + 2(33.8 + 30.7) + 4(30.6 + 32.4 +27.9)] cub.unit
= [ 54 + 129 + 363.6] cub unit  = 546.6 cub. unit .

          VOLUME AND SURFACE AREAS OF REGULAR SOLIDS:

we had discussed about plane figures. Here we will discuss about solids. Solids are 
three dimensional figures. Here, we will obtain the volume and surface areas of the 
following  solids: Cuboids, Prism, Cylinder, Sphere, Cone and Pyramid.

3.3.1 Cuboid: A Cuboid is a solid bounded by six rectangular faces. It has three 
dimensions, length, breadth and height. The face on which the Cuboid rests is called its 
base, the four faces which meet the base are called lateral faces and the face opposite to 
the base is the top. 
                                                                              

  
       a Cuboid with length l, breadth b and height h. 

.                                                              

(a) Volume : V= Area of the base x height
= lbh cub. unit                                        

(b) Lateral Surface Area = Sum of the Area of the lateral faces
= 2(l +b).h sq. unit

(c) Total Surface Area = Lateral Surface Area +Area of Base and Top
= 2(lb +bh +lh) sq. unit

(d) Length of a diagonal = unit                
(e) Total Length of the Edges = 4(l+b+h) unit

A  Cube  is a special case of a Cuboid. All the edges of a Cube are equal.

For the Cube ABCDEFGH:
length of  an edge = a unit      

(a) Volume : V = a3 cub. unit
(b) Lateral Surface Area = 4a2 sq. unit                           
(c) Total Surface Area = 6a2 sq. unit
(d) Length of a diagonal =  a unit                             
(e) Total Length of the Edges = 12a unit 

  Ex. 1. The dimensions of a cuboid are in the ratio 1:2:3  and its total surface area is   352 
sq. m. Find the dimensions and also the volume of the Cube.

  Solution: The dimensions are in the ratio 1:2:3. Let the dimensions be x , 2 x  and 3 x.

According to question, Total Surface Area =352 sq.m
2 (.2 + 2.3 + .3)   = 352 sq.m 
222 =352 sq.m 
 2 = 16 sq. m 
 = 4 m
The dimensions are:   = 4m, 2 = 8m, 3 =12m
And, required Volume =. 2.3 = 6 3=6.43 cub.m = 384 cub. m

    Ex. 2. A solid cube is cut into two cuboids of equal volumes. Find the ratio of the total 
surface area of the given cube and that of one of the cuboids.
   Solution: Let the edge of the cube be a unit.
       Total surface area of the cube: S = 6a2 sq. unit

The cube is cut into two cuboids of equal volumes, therefore, for each cuboid

length = a, breadth = a, height = 
\ Total surface area of one cuboid: 

S
1
 = 2( aa + a+ a)sq. unit  = 4a2 sq. unit

\  Required Ratio, S : S
1
 = 6a2: 4a2 = 3:2  

   Ex. 3. Find the length of a rectangular solid whose volume measures 41cub.ft 
432cub.inch, breadth 2ft. 9inch and depth 3ft 4inch.
   Solution:  Here, Volume:   V= 41 cub ft 432 cub inch

= 41 cub.ft
= cub.ft,

Breadth: b= 2 ft 9 inch =2 ft = ft, h = 3 ft 4 inch = 3ft = ft       

      \  Length =  =ft = ft = 4ft 6 inch.

                                    Home Assignment : 

1. How many 3 metre cubes can be cut from a cuboid measuring 18m x 12m x 9m.      
(Ans: 72)

2. A new metal cube is obtained by melting  three cubes with sides measuring 3 cm, 4 
cm and  5 cm respectively. Find the length of the side and total surface area of the new cube 
supposing  no waste. (Ans: 6cm, 216 sq.cm) 

3.3.2 PRISM: A Prism is a solid whose sides are parallelograms and whose ends lie in parallel 
planes. The end on which the prism rests is called its Base. The perpendicular distance 
between the two ends is called its height. The straight line joining the mid points of the 
two ends is the axis of the prism.

RIGHT PRISM: A prism is called a right prism if its edges formed by adjacent side faces are 
perpendicular to one another.
OBLIQUE PRISM: A prism is called an oblique prism if its edges formed by adjacent side 
faces are not perpendicular to one another.
PARALLELOPIPED: When the ends of a prism are parallelograms, the prism is called a 
parallelepiped. A rectangular parallelepiped is a cuboid because its ends are rectangles.

CYLINDER: Cylinder is a solid bounded by a curved surface and two circular planes. 
Circular pillars, pipes, garden rollers, gas cylinders, iron rods are some examples of 
cylinders.  Cylinders like pipe, rubber tube are hollow inside. They are called Hollow 
Cylinders.

               The line joining the mid points of the circular planes is called axis of the cylinder. When 
the axis is perpendicular to the circular planes, the cylinder is a Right Circular Cylinder; 
otherwise, it is not a right circular cylinder.

                
         

Circular Cylinder        Right Circular Cylinder       Hollow Cylinder                          
             
    
Volume and Surface Area:

(a) For any Circular Cylinder: Volume = Area of the base height =Ah =r2h cub.unit
(b) For a Right Circular Cylinder:                                                                      

                                      

(i) Volume =Area of the base height = Ah = pr2h cub.unit
(ii) Lateral Surface Area = Area of the curved surface = 2prh sq.unit
(iii) Total Surface Area = Lateral Surface Area+ Area of the two 

ends
= 2prh +2pr2 sq.unit
= 2pr(r+ h) sq.unit

(c) For a Hollow Cylinder:
        (i) Area of one end = A = p (R2- r2) sq.unit                  

(ii) Volume = Area of the base height = p (R2 r2) h cub.unit (iii) 
Lateral Surface Area = External surface area + Internal surface area
                                       = 2p(R+r)h sq.unit

(iv)Total Surface Area = Lateral surface area + Area of the two ends

                                    = 2p(R+ r) h +2 p (R2- r2) sq.unit
                                     =2p(R+r) (h+R-r) sq.unit                     
   

 
Ex.1. The height of a cylinder is 10 cm and the ratio of its volume to its lateral surface is 
3:2. Find the radius of the cylinder.
Solution:  According to question, h = 10 cm and

Volume : Lateral Surface Area = 3:2
 =     r = 3 cm

Ex. 2. Find the radius of a cylinder 14 cm high whose volume is equal to that of a cube 
having an edge of 11 cm.
Solution: For the cylinder,  h = 14 cm, radius = r cm

\ Volume of the cylinder: V
1
 = pr2h = 3.1416 r2 14 cub. cm

                   For the Cube, side = a = 11cm 
\ Volume of the Cube: V

2
 = a3 = 11 11 11 cub. cm = 1331 cub. cm

According to question, V
1
= V

2 
3.1416 r2 14 = 1331 r2 = 30.26 r = 5.5 

\ Required radius = 5.5 cm 

Ex 3. The whole surface of a right circular cylinder is 1540 sq. cm and the diameter of 
the base is half the height. Find the height of the cylinder.
Solution. Given, whole surface of the cylinder 

= 1540 sq. cm and d = h =2d h = 4r 

Ex.4 (2009). Find the volume and curved surface of a right circular cylinder whose height is 12 
cm and diameter of the base 3 cm.                                                           
Solution: Given, h = 12cm, diameter = 3 cm, therefore, radius r =cm

\ Required Volume of the cylinder = r2h = 3.1416 12 cub.cm 
= 84.86 cub.cm

\ Required Curved Surface of the cylinder =2rh=2x3.1416 xx12 sq.cm

= 113.14 sq.cm 

                                  Home Assignment

Ex. 72010). Find the volume and whole surface area of a right circular cylinder whose 
height is 14cm and diameter of the base circle is 10cm.  

  Ex. 9 (2013). Find the amount of concrete required to erect a concrete pillar whose 
circular base will have a perimeter 8.8 mt and whose curved surface area will be 17.6 sq.m.
Solution: Amount of concrete required = volume of the cylindrical pillar = r2h

Given, 2r = 8.8 mt 2 r = 8.8 r = 1.4 mt
and 2rh = 17.6 sq.m 8.8 h = 17.6 h = 2 mt
\ Amount of concrete required = 1.41.42 = 12.32 cub.m

 Home Assignment

1. What is the ratio between the height and diameter of the base of a cylinder when the 
area of the curved surface is equal to sum of the areas of the two ends. (Ans. 1:2)

                                     SPHERE:

 It is a three dimensional solid object. The set of all points in space equidistant from a fixed 
point is called a SPHERE. The fixed point is called the centre of the sphere and the constant 
distance is called the radius .Examples : . A tennis ball, a cricket ball, etc 

                                                  

              
A section of a sphere by a plane is a circle. The plane through the centre of a sphere 

gives the greatest circle.  

HEMISPHERE: A plane through the centre of a sphere divides the sphere into two 
parts, each of these parts is called a Hemisphere. 
                                                                                                                    

SPHERICAL SHELL: The difference of two solid concentric spheres is called a Spherical 
Shell.

Volume and Surface Area: 
(a) For a sphere of radius r:

       (i) Volume:  V = pr3 cub.units
(ii) Surface Area = 4pr2 sq. units

(b) For a Hemisphere of radius r:
        (i) Volume:  V = pr3 cub.unitsEx.1. A solid sphere of radius 3 cm is 
melted and then cast into small spherical balls each of diameter  0.6 cm. Find the number 
of balls thus obtained.
Solution:  Volume of the solid sphere: V = pr3 = p 33 = 360 cub.cm

Radius of each spherical ball = cm = 0.3 cm
\ Volume of a spherical ball: V

1
 = px(0.3)3 cub.cm 

\ Required number of balls = V V
1
 = =1000                                                              

                                                                                                                                         
                                     

                            Home Assignment

Ex. . Show that the surface area of a sphere is same as that of the lateral surface of a 
right circular cylinder that just encloses the sphere. 

 Ex.3. A sphere and a cube have the same surface area. Show that the volume of the 
sphere is 1.38 times that of the cube.  
Solution:  Surface Area of  a Sphere: S

1
 = 4pr2

Surface Area of a cube: S
2
 = 6a2

Given, S
1
=S

2
 4pr2 = 6a2 r2 = a2 r = a

Volume of the Sphere: V
1
 = pr3,  Volume of the cube: V

2
 = a3                       

Now, V
1
=pr3V

1
= pa  a  a =a3=1.38 V

2
.                                                                  

Hence Proved.
                                                                                     

Ex. 4. How many solid circular cylinders, each of length 8cm and diameter 6 cm can be 
made out of the material of a solid sphere of radius 6 cm.
Solution: Volume of a sphere: V = pr3, radius: r = 6 cm

 V = p 6 6 6 cub.cm
Again, Volume of a circular cylinder: V

1
=r2h,

Given, diameter =6 cm r = 3cm, h = 8 cm 
\ Volume of each circular cylinder,V

1
 = p 3 3 8 cub. cm

\ Required number of cylinders = V V
1
 = 4 

Ex.5 (2010). Three spheres of radii 3 cm, 4 cm and 5 cm are melted to form a new sphere. 
Find the radius of the new sphere.
Solution: Let r

1
, r

2
, r

3
 be the radii and V

1
, V

2
, V

3
 be the volume of the three given spheres 

respectively, also let  r be the radius and  V be the volume of the new sphere.
\  r

1
= 3 cm, r

2
= 4 cm, r

3
= 5cm

and  V
1
= p (r

1
)3 = p (3)3 = 36 p cub cm

V
2
= p (r

2
)3 = p (4)3 cub. cm = pcub. cm

V
3
 =  p (r

3
)3 = p (5)3 cub. cm = pcub. cm        

Now, V = V
1
+V

2
+V

3
 = (36+ + )pcub. cm = 288 pcub. cm

again, V=pr3pr3 = 288 pcub. cm r3 = 216 cub. cmr = 6 cm.

    
          .                                                                        

PRISM: A Prism is a solid whose sides are parallelograms and whose ends lie in parallel 
planes. The end on which the prism rests is called its Base. The perpendicular distance 
between the two ends is called its height. The straight line joining the mid points of the 
two ends is the axis of the prism.

RIGHT PRISM: A prism is called a right prism if its edges formed by adjacent side faces are 
perpendicular to one another.
A prism is called Regular if its base is a regular figure, that is, all  of its sides are equal.

Volume of a prism can be obtained according to the data available.  

(a) Volume of a prism = Area of the base height = Ah cub. unit
(b) Volume of a prism = Area of the cross-section height = Ah cub. unit   
(c) Lateral Surface Area = Perimeter of the base height = Ph sq. unit
(d) Total Surface Area = Lateral Surface Area + Area of the two ends = Ph + 2A 
sq. unit

Ex.1. The base of a right prism is an equilateral triangle of side 7 inch and the height of the 
prism is 2 ft. Find the volume of the prism.

Solution: Volume of the prism =Ah, Given,  a = 7inch, h = 2ft = 212 inch = 24 inch

      Here, A = Area of the equilateral triangle = a2 = 7 7 sq. inch                   
\ Required volume = 7 7 24 cub. inch   =509.22 cub. inch  

Ex.2 (2009). Find the volume of a triangular prism whose height is 3 cm and the lengths of sides 
of triangular base are 12 cm, 13 cm and 5 cm.

Solution: Volume of the Prism =Ah,  A= Area of the triangle   
Given, h =3 cm, a =12 cm, b =13 cm, c =5 cm.
\ A = ,   s = =  = 15 cm

  = sq. cm = 30  sq. cm
Therefore Required Volume =30 3 cub. cm = 90 cub. cm 

PYRAMID: A Pyramid is a solid whose base is a polygon of any number of sides, with 
triangular faces meeting at a common point. We can say that a Pyramid can be obtained by 
joining the vertices of a polygon to a point not lying in the plane of theA Pyramid is called 
a Right Pyramid if the axis is perpendicular to the base or the foot of the perpendicular 
coincides with the central point of the base. Otherwise, it is called an Oblique Pyramid. A 
pyramid is called a Regular Pyramid if the base is a regular figure.

Ex.1. A hexagonal pyramid has the perimeter of its base 15 metres and altitude is 10 
metres. Find its volume.
Solution: Volume of a pyramid = Ah, A = area of the base, h = height.

Given, perimeter of the base (hexagon) = 15 m, h = 10m.
 side of the base = m = 2.5 m 
 A = (side)2 = (2.5)2 sq. m 
Therefore, required volume = (2.5)2 10 cub. m = 54.13 cub. m.

Ex. 2 (2011). The base of a pyramid is a regular hexagon of perimeter 42 cm. If the height 
of the pyramid is 26 cm, find its volume.

Solution: Given, a regular hexagonal pyramid.
Perimeter of the hexagon = 42 cm. Height = h = 26 cm.
\ side of the hexagon = a = =7 cm.

Area of the hexagon = A = a2 = (7)2 sq. cm

\ Required volume = Ah = (7)2 26 cub. cm  =1103.32 cub cm.

Ex.3 (2010). A pyramid on a square base has four equilateral triangles as its four faces, each edge 
being 30 meters. Find the volume of the pyramid.                                        

Solution: OABCD is a square pyramid. Given, each edge = 30 m.

Volume of the pyramid = Ah, A = (side)2 = (30)2 sq. m;                                   

     

                                                                                                                                                                                                     

                            
                                     
                         

                                                                                                                                    

                                          



Example 9 (2013) : The cross sectional area of a tunnel is as follows:
Distance from one end :   

0 3 6 9 12 15 18

  Areas : 27.9 30.6 33.8 32.4 30.7 27.9 26.1
Find the volume of the solid.

Solution: Areas are considered as ordinates,  
y

1
=27.9, y

2
=30.6, y

3
=33.8, y

4
=32.4, y

5
=30.7 y

6
=27.9, y

7
=26.1 ; d=3

According to Simpsons one third rule,
Required area = [(y

1
+y

7
) +2(y

3
+y

5
) +4(y

2
+y

4
+y

6
)]

=  [(27.9 + 26.1) + 2(33.8 + 30.7) + 4(30.6 + 32.4 +27.9)] cub.unit
= [ 54 + 129 + 363.6] cub unit  = 546.6 cub. unit .

          VOLUME AND SURFACE AREAS OF REGULAR SOLIDS:

we had discussed about plane figures. Here we will discuss about solids. Solids are 
three dimensional figures. Here, we will obtain the volume and surface areas of the 
following  solids: Cuboids, Prism, Cylinder, Sphere, Cone and Pyramid.

3.3.1 Cuboid: A Cuboid is a solid bounded by six rectangular faces. It has three 
dimensions, length, breadth and height. The face on which the Cuboid rests is called its 
base, the four faces which meet the base are called lateral faces and the face opposite to 
the base is the top. 
                                                                              

  
       a Cuboid with length l, breadth b and height h. 

.                                                              

(a) Volume : V= Area of the base x height
= lbh cub. unit                                        

(b) Lateral Surface Area = Sum of the Area of the lateral faces
= 2(l +b).h sq. unit

(c) Total Surface Area = Lateral Surface Area +Area of Base and Top
= 2(lb +bh +lh) sq. unit

(d) Length of a diagonal = unit                
(e) Total Length of the Edges = 4(l+b+h) unit

A  Cube  is a special case of a Cuboid. All the edges of a Cube are equal.

For the Cube ABCDEFGH:
length of  an edge = a unit      

(a) Volume : V = a3 cub. unit
(b) Lateral Surface Area = 4a2 sq. unit                           
(c) Total Surface Area = 6a2 sq. unit
(d) Length of a diagonal =  a unit                             
(e) Total Length of the Edges = 12a unit 

  Ex. 1. The dimensions of a cuboid are in the ratio 1:2:3  and its total surface area is   352 
sq. m. Find the dimensions and also the volume of the Cube.

  Solution: The dimensions are in the ratio 1:2:3. Let the dimensions be x , 2 x  and 3 x.

According to question, Total Surface Area =352 sq.m
2 (.2 + 2.3 + .3)   = 352 sq.m 
222 =352 sq.m 
 2 = 16 sq. m 
 = 4 m
The dimensions are:   = 4m, 2 = 8m, 3 =12m
And, required Volume =. 2.3 = 6 3=6.43 cub.m = 384 cub. m

    Ex. 2. A solid cube is cut into two cuboids of equal volumes. Find the ratio of the total 
surface area of the given cube and that of one of the cuboids.
   Solution: Let the edge of the cube be a unit.
       Total surface area of the cube: S = 6a2 sq. unit

The cube is cut into two cuboids of equal volumes, therefore, for each cuboid

length = a, breadth = a, height = 
\ Total surface area of one cuboid: 

S
1
 = 2( aa + a+ a)sq. unit  = 4a2 sq. unit

\  Required Ratio, S : S
1
 = 6a2: 4a2 = 3:2  

   Ex. 3. Find the length of a rectangular solid whose volume measures 41cub.ft 
432cub.inch, breadth 2ft. 9inch and depth 3ft 4inch.
   Solution:  Here, Volume:   V= 41 cub ft 432 cub inch

= 41 cub.ft
= cub.ft,

Breadth: b= 2 ft 9 inch =2 ft = ft, h = 3 ft 4 inch = 3ft = ft       

      \  Length =  =ft = ft = 4ft 6 inch.

                                    Home Assignment : 

1. How many 3 metre cubes can be cut from a cuboid measuring 18m x 12m x 9m.      
(Ans: 72)

2. A new metal cube is obtained by melting  three cubes with sides measuring 3 cm, 4 
cm and  5 cm respectively. Find the length of the side and total surface area of the new cube 
supposing  no waste. (Ans: 6cm, 216 sq.cm) 

3.3.2 PRISM: A Prism is a solid whose sides are parallelograms and whose ends lie in parallel 
planes. The end on which the prism rests is called its Base. The perpendicular distance 
between the two ends is called its height. The straight line joining the mid points of the 
two ends is the axis of the prism.

RIGHT PRISM: A prism is called a right prism if its edges formed by adjacent side faces are 
perpendicular to one another.
OBLIQUE PRISM: A prism is called an oblique prism if its edges formed by adjacent side 
faces are not perpendicular to one another.
PARALLELOPIPED: When the ends of a prism are parallelograms, the prism is called a 
parallelepiped. A rectangular parallelepiped is a cuboid because its ends are rectangles.

CYLINDER: Cylinder is a solid bounded by a curved surface and two circular planes. 
Circular pillars, pipes, garden rollers, gas cylinders, iron rods are some examples of 
cylinders.  Cylinders like pipe, rubber tube are hollow inside. They are called Hollow 
Cylinders.

               The line joining the mid points of the circular planes is called axis of the cylinder. When 
the axis is perpendicular to the circular planes, the cylinder is a Right Circular Cylinder; 
otherwise, it is not a right circular cylinder.

                
         

Circular Cylinder        Right Circular Cylinder       Hollow Cylinder                          
             
    
Volume and Surface Area:

(a) For any Circular Cylinder: Volume = Area of the base height =Ah =r2h cub.unit
(b) For a Right Circular Cylinder:                                                                      

                                      

(i) Volume =Area of the base height = Ah = pr2h cub.unit
(ii) Lateral Surface Area = Area of the curved surface = 2prh sq.unit
(iii) Total Surface Area = Lateral Surface Area+ Area of the two 

ends
= 2prh +2pr2 sq.unit
= 2pr(r+ h) sq.unit

(c) For a Hollow Cylinder:
        (i) Area of one end = A = p (R2- r2) sq.unit                  

(ii) Volume = Area of the base height = p (R2 r2) h cub.unit (iii) 
Lateral Surface Area = External surface area + Internal surface area
                                       = 2p(R+r)h sq.unit

(iv)Total Surface Area = Lateral surface area + Area of the two ends

                                    = 2p(R+ r) h +2 p (R2- r2) sq.unit
                                     =2p(R+r) (h+R-r) sq.unit                     
   

 
Ex.1. The height of a cylinder is 10 cm and the ratio of its volume to its lateral surface is 
3:2. Find the radius of the cylinder.
Solution:  According to question, h = 10 cm and

Volume : Lateral Surface Area = 3:2
 =     r = 3 cm

Ex. 2. Find the radius of a cylinder 14 cm high whose volume is equal to that of a cube 
having an edge of 11 cm.
Solution: For the cylinder,  h = 14 cm, radius = r cm

\ Volume of the cylinder: V
1
 = pr2h = 3.1416 r2 14 cub. cm

                   For the Cube, side = a = 11cm 
\ Volume of the Cube: V

2
 = a3 = 11 11 11 cub. cm = 1331 cub. cm

According to question, V
1
= V

2 
3.1416 r2 14 = 1331 r2 = 30.26 r = 5.5 

\ Required radius = 5.5 cm 

Ex 3. The whole surface of a right circular cylinder is 1540 sq. cm and the diameter of 
the base is half the height. Find the height of the cylinder.
Solution. Given, whole surface of the cylinder 

= 1540 sq. cm and d = h =2d h = 4r 

Ex.4 (2009). Find the volume and curved surface of a right circular cylinder whose height is 12 
cm and diameter of the base 3 cm.                                                           
Solution: Given, h = 12cm, diameter = 3 cm, therefore, radius r =cm

\ Required Volume of the cylinder = r2h = 3.1416 12 cub.cm 
= 84.86 cub.cm

\ Required Curved Surface of the cylinder =2rh=2x3.1416 xx12 sq.cm

= 113.14 sq.cm 

                                  Home Assignment

Ex. 72010). Find the volume and whole surface area of a right circular cylinder whose 
height is 14cm and diameter of the base circle is 10cm.  

  Ex. 9 (2013). Find the amount of concrete required to erect a concrete pillar whose 
circular base will have a perimeter 8.8 mt and whose curved surface area will be 17.6 sq.m.
Solution: Amount of concrete required = volume of the cylindrical pillar = r2h

Given, 2r = 8.8 mt 2 r = 8.8 r = 1.4 mt
and 2rh = 17.6 sq.m 8.8 h = 17.6 h = 2 mt
\ Amount of concrete required = 1.41.42 = 12.32 cub.m

 Home Assignment

1. What is the ratio between the height and diameter of the base of a cylinder when the 
area of the curved surface is equal to sum of the areas of the two ends. (Ans. 1:2)

                                     SPHERE:

 It is a three dimensional solid object. The set of all points in space equidistant from a fixed 
point is called a SPHERE. The fixed point is called the centre of the sphere and the constant 
distance is called the radius .Examples : . A tennis ball, a cricket ball, etc 

                                                  

              
A section of a sphere by a plane is a circle. The plane through the centre of a sphere 

gives the greatest circle.  

HEMISPHERE: A plane through the centre of a sphere divides the sphere into two 
parts, each of these parts is called a Hemisphere. 
                                                                                                                    

SPHERICAL SHELL: The difference of two solid concentric spheres is called a Spherical 
Shell.

Volume and Surface Area: 
(a) For a sphere of radius r:

       (i) Volume:  V = pr3 cub.units
(ii) Surface Area = 4pr2 sq. units

(b) For a Hemisphere of radius r:
        (i) Volume:  V = pr3 cub.unitsEx.1. A solid sphere of radius 3 cm is 
melted and then cast into small spherical balls each of diameter  0.6 cm. Find the number 
of balls thus obtained.
Solution:  Volume of the solid sphere: V = pr3 = p 33 = 360 cub.cm

Radius of each spherical ball = cm = 0.3 cm
\ Volume of a spherical ball: V

1
 = px(0.3)3 cub.cm 

\ Required number of balls = V V
1
 = =1000                                                              

                                                                                                                                         
                                     

                            Home Assignment

Ex. . Show that the surface area of a sphere is same as that of the lateral surface of a 
right circular cylinder that just encloses the sphere. 

 Ex.3. A sphere and a cube have the same surface area. Show that the volume of the 
sphere is 1.38 times that of the cube.  
Solution:  Surface Area of  a Sphere: S

1
 = 4pr2

Surface Area of a cube: S
2
 = 6a2

Given, S
1
=S

2
 4pr2 = 6a2 r2 = a2 r = a

Volume of the Sphere: V
1
 = pr3,  Volume of the cube: V

2
 = a3                       

Now, V
1
=pr3V

1
= pa  a  a =a3=1.38 V

2
.                                                                  

Hence Proved.
                                                                                     

Ex. 4. How many solid circular cylinders, each of length 8cm and diameter 6 cm can be 
made out of the material of a solid sphere of radius 6 cm.
Solution: Volume of a sphere: V = pr3, radius: r = 6 cm

 V = p 6 6 6 cub.cm
Again, Volume of a circular cylinder: V

1
=r2h,

Given, diameter =6 cm r = 3cm, h = 8 cm 
\ Volume of each circular cylinder,V

1
 = p 3 3 8 cub. cm

\ Required number of cylinders = V V
1
 = 4 

Ex.5 (2010). Three spheres of radii 3 cm, 4 cm and 5 cm are melted to form a new sphere. 
Find the radius of the new sphere.
Solution: Let r

1
, r

2
, r

3
 be the radii and V

1
, V

2
, V

3
 be the volume of the three given spheres 

respectively, also let  r be the radius and  V be the volume of the new sphere.
\  r

1
= 3 cm, r

2
= 4 cm, r

3
= 5cm

and  V
1
= p (r

1
)3 = p (3)3 = 36 p cub cm

V
2
= p (r

2
)3 = p (4)3 cub. cm = pcub. cm

V
3
 =  p (r

3
)3 = p (5)3 cub. cm = pcub. cm        

Now, V = V
1
+V

2
+V

3
 = (36+ + )pcub. cm = 288 pcub. cm

again, V=pr3pr3 = 288 pcub. cm r3 = 216 cub. cmr = 6 cm.

    
          .                                                                        

PRISM: A Prism is a solid whose sides are parallelograms and whose ends lie in parallel 
planes. The end on which the prism rests is called its Base. The perpendicular distance 
between the two ends is called its height. The straight line joining the mid points of the 
two ends is the axis of the prism.

RIGHT PRISM: A prism is called a right prism if its edges formed by adjacent side faces are 
perpendicular to one another.
A prism is called Regular if its base is a regular figure, that is, all  of its sides are equal.

Volume of a prism can be obtained according to the data available.  

(a) Volume of a prism = Area of the base height = Ah cub. unit
(b) Volume of a prism = Area of the cross-section height = Ah cub. unit   
(c) Lateral Surface Area = Perimeter of the base height = Ph sq. unit
(d) Total Surface Area = Lateral Surface Area + Area of the two ends = Ph + 2A 
sq. unit

Ex.1. The base of a right prism is an equilateral triangle of side 7 inch and the height of the 
prism is 2 ft. Find the volume of the prism.

Solution: Volume of the prism =Ah, Given,  a = 7inch, h = 2ft = 212 inch = 24 inch

      Here, A = Area of the equilateral triangle = a2 = 7 7 sq. inch                   
\ Required volume = 7 7 24 cub. inch   =509.22 cub. inch  

Ex.2 (2009). Find the volume of a triangular prism whose height is 3 cm and the lengths of sides 
of triangular base are 12 cm, 13 cm and 5 cm.

Solution: Volume of the Prism =Ah,  A= Area of the triangle   
Given, h =3 cm, a =12 cm, b =13 cm, c =5 cm.
\ A = ,   s = =  = 15 cm

  = sq. cm = 30  sq. cm
Therefore Required Volume =30 3 cub. cm = 90 cub. cm 

PYRAMID: A Pyramid is a solid whose base is a polygon of any number of sides, with 
triangular faces meeting at a common point. We can say that a Pyramid can be obtained by 
joining the vertices of a polygon to a point not lying in the plane of theA Pyramid is called 
a Right Pyramid if the axis is perpendicular to the base or the foot of the perpendicular 
coincides with the central point of the base. Otherwise, it is called an Oblique Pyramid. A 
pyramid is called a Regular Pyramid if the base is a regular figure.

Ex.1. A hexagonal pyramid has the perimeter of its base 15 metres and altitude is 10 
metres. Find its volume.
Solution: Volume of a pyramid = Ah, A = area of the base, h = height.

Given, perimeter of the base (hexagon) = 15 m, h = 10m.
 side of the base = m = 2.5 m 
 A = (side)2 = (2.5)2 sq. m 
Therefore, required volume = (2.5)2 10 cub. m = 54.13 cub. m.

Ex. 2 (2011). The base of a pyramid is a regular hexagon of perimeter 42 cm. If the height 
of the pyramid is 26 cm, find its volume.

Solution: Given, a regular hexagonal pyramid.
Perimeter of the hexagon = 42 cm. Height = h = 26 cm.
\ side of the hexagon = a = =7 cm.

Area of the hexagon = A = a2 = (7)2 sq. cm

\ Required volume = Ah = (7)2 26 cub. cm  =1103.32 cub cm.

Ex.3 (2010). A pyramid on a square base has four equilateral triangles as its four faces, each edge 
being 30 meters. Find the volume of the pyramid.                                        

Solution: OABCD is a square pyramid. Given, each edge = 30 m.

Volume of the pyramid = Ah, A = (side)2 = (30)2 sq. m;                                   

     

                                                                                                                                                                                                     

                            
                                     
                         

                                                                                                                                    

                                          



Example 9 (2013) : The cross sectional area of a tunnel is as follows:
Distance from one end :   

0 3 6 9 12 15 18

  Areas : 27.9 30.6 33.8 32.4 30.7 27.9 26.1
Find the volume of the solid.

Solution: Areas are considered as ordinates,  
y

1
=27.9, y

2
=30.6, y

3
=33.8, y

4
=32.4, y

5
=30.7 y

6
=27.9, y

7
=26.1 ; d=3

According to Simpsons one third rule,
Required area = [(y

1
+y

7
) +2(y

3
+y

5
) +4(y

2
+y

4
+y

6
)]

=  [(27.9 + 26.1) + 2(33.8 + 30.7) + 4(30.6 + 32.4 +27.9)] cub.unit
= [ 54 + 129 + 363.6] cub unit  = 546.6 cub. unit .

          VOLUME AND SURFACE AREAS OF REGULAR SOLIDS:

we had discussed about plane figures. Here we will discuss about solids. Solids are 
three dimensional figures. Here, we will obtain the volume and surface areas of the 
following  solids: Cuboids, Prism, Cylinder, Sphere, Cone and Pyramid.

3.3.1 Cuboid: A Cuboid is a solid bounded by six rectangular faces. It has three 
dimensions, length, breadth and height. The face on which the Cuboid rests is called its 
base, the four faces which meet the base are called lateral faces and the face opposite to 
the base is the top. 
                                                                              

  
       a Cuboid with length l, breadth b and height h. 

.                                                              

(a) Volume : V= Area of the base x height
= lbh cub. unit                                        

(b) Lateral Surface Area = Sum of the Area of the lateral faces
= 2(l +b).h sq. unit

(c) Total Surface Area = Lateral Surface Area +Area of Base and Top
= 2(lb +bh +lh) sq. unit

(d) Length of a diagonal = unit                
(e) Total Length of the Edges = 4(l+b+h) unit

A  Cube  is a special case of a Cuboid. All the edges of a Cube are equal.

For the Cube ABCDEFGH:
length of  an edge = a unit      

(a) Volume : V = a3 cub. unit
(b) Lateral Surface Area = 4a2 sq. unit                           
(c) Total Surface Area = 6a2 sq. unit
(d) Length of a diagonal =  a unit                             
(e) Total Length of the Edges = 12a unit 

  Ex. 1. The dimensions of a cuboid are in the ratio 1:2:3  and its total surface area is   352 
sq. m. Find the dimensions and also the volume of the Cube.

  Solution: The dimensions are in the ratio 1:2:3. Let the dimensions be x , 2 x  and 3 x.

According to question, Total Surface Area =352 sq.m
2 (.2 + 2.3 + .3)   = 352 sq.m 
222 =352 sq.m 
 2 = 16 sq. m 
 = 4 m
The dimensions are:   = 4m, 2 = 8m, 3 =12m
And, required Volume =. 2.3 = 6 3=6.43 cub.m = 384 cub. m

    Ex. 2. A solid cube is cut into two cuboids of equal volumes. Find the ratio of the total 
surface area of the given cube and that of one of the cuboids.
   Solution: Let the edge of the cube be a unit.
       Total surface area of the cube: S = 6a2 sq. unit

The cube is cut into two cuboids of equal volumes, therefore, for each cuboid

length = a, breadth = a, height = 
\ Total surface area of one cuboid: 

S
1
 = 2( aa + a+ a)sq. unit  = 4a2 sq. unit

\  Required Ratio, S : S
1
 = 6a2: 4a2 = 3:2  

   Ex. 3. Find the length of a rectangular solid whose volume measures 41cub.ft 
432cub.inch, breadth 2ft. 9inch and depth 3ft 4inch.
   Solution:  Here, Volume:   V= 41 cub ft 432 cub inch

= 41 cub.ft
= cub.ft,

Breadth: b= 2 ft 9 inch =2 ft = ft, h = 3 ft 4 inch = 3ft = ft       

      \  Length =  =ft = ft = 4ft 6 inch.

                                    Home Assignment : 

1. How many 3 metre cubes can be cut from a cuboid measuring 18m x 12m x 9m.      
(Ans: 72)

2. A new metal cube is obtained by melting  three cubes with sides measuring 3 cm, 4 
cm and  5 cm respectively. Find the length of the side and total surface area of the new cube 
supposing  no waste. (Ans: 6cm, 216 sq.cm) 

3.3.2 PRISM: A Prism is a solid whose sides are parallelograms and whose ends lie in parallel 
planes. The end on which the prism rests is called its Base. The perpendicular distance 
between the two ends is called its height. The straight line joining the mid points of the 
two ends is the axis of the prism.

RIGHT PRISM: A prism is called a right prism if its edges formed by adjacent side faces are 
perpendicular to one another.
OBLIQUE PRISM: A prism is called an oblique prism if its edges formed by adjacent side 
faces are not perpendicular to one another.
PARALLELOPIPED: When the ends of a prism are parallelograms, the prism is called a 
parallelepiped. A rectangular parallelepiped is a cuboid because its ends are rectangles.

CYLINDER: Cylinder is a solid bounded by a curved surface and two circular planes. 
Circular pillars, pipes, garden rollers, gas cylinders, iron rods are some examples of 
cylinders.  Cylinders like pipe, rubber tube are hollow inside. They are called Hollow 
Cylinders.

               The line joining the mid points of the circular planes is called axis of the cylinder. When 
the axis is perpendicular to the circular planes, the cylinder is a Right Circular Cylinder; 
otherwise, it is not a right circular cylinder.

                
         

Circular Cylinder        Right Circular Cylinder       Hollow Cylinder                          
             
    
Volume and Surface Area:

(a) For any Circular Cylinder: Volume = Area of the base height =Ah =r2h cub.unit
(b) For a Right Circular Cylinder:                                                                      

                                      

(i) Volume =Area of the base height = Ah = pr2h cub.unit
(ii) Lateral Surface Area = Area of the curved surface = 2prh sq.unit
(iii) Total Surface Area = Lateral Surface Area+ Area of the two 

ends
= 2prh +2pr2 sq.unit
= 2pr(r+ h) sq.unit

(c) For a Hollow Cylinder:
        (i) Area of one end = A = p (R2- r2) sq.unit                  

(ii) Volume = Area of the base height = p (R2 r2) h cub.unit (iii) 
Lateral Surface Area = External surface area + Internal surface area
                                       = 2p(R+r)h sq.unit

(iv)Total Surface Area = Lateral surface area + Area of the two ends

                                    = 2p(R+ r) h +2 p (R2- r2) sq.unit
                                     =2p(R+r) (h+R-r) sq.unit                     
   

 
Ex.1. The height of a cylinder is 10 cm and the ratio of its volume to its lateral surface is 
3:2. Find the radius of the cylinder.
Solution:  According to question, h = 10 cm and

Volume : Lateral Surface Area = 3:2
 =     r = 3 cm

Ex. 2. Find the radius of a cylinder 14 cm high whose volume is equal to that of a cube 
having an edge of 11 cm.
Solution: For the cylinder,  h = 14 cm, radius = r cm

\ Volume of the cylinder: V
1
 = pr2h = 3.1416 r2 14 cub. cm

                   For the Cube, side = a = 11cm 
\ Volume of the Cube: V

2
 = a3 = 11 11 11 cub. cm = 1331 cub. cm

According to question, V
1
= V

2 
3.1416 r2 14 = 1331 r2 = 30.26 r = 5.5 

\ Required radius = 5.5 cm 

Ex 3. The whole surface of a right circular cylinder is 1540 sq. cm and the diameter of 
the base is half the height. Find the height of the cylinder.
Solution. Given, whole surface of the cylinder 

= 1540 sq. cm and d = h =2d h = 4r 

Ex.4 (2009). Find the volume and curved surface of a right circular cylinder whose height is 12 
cm and diameter of the base 3 cm.                                                           
Solution: Given, h = 12cm, diameter = 3 cm, therefore, radius r =cm

\ Required Volume of the cylinder = r2h = 3.1416 12 cub.cm 
= 84.86 cub.cm

\ Required Curved Surface of the cylinder =2rh=2x3.1416 xx12 sq.cm

= 113.14 sq.cm 

                                  Home Assignment

Ex. 72010). Find the volume and whole surface area of a right circular cylinder whose 
height is 14cm and diameter of the base circle is 10cm.  

  Ex. 9 (2013). Find the amount of concrete required to erect a concrete pillar whose 
circular base will have a perimeter 8.8 mt and whose curved surface area will be 17.6 sq.m.
Solution: Amount of concrete required = volume of the cylindrical pillar = r2h

Given, 2r = 8.8 mt 2 r = 8.8 r = 1.4 mt
and 2rh = 17.6 sq.m 8.8 h = 17.6 h = 2 mt
\ Amount of concrete required = 1.41.42 = 12.32 cub.m

 Home Assignment

1. What is the ratio between the height and diameter of the base of a cylinder when the 
area of the curved surface is equal to sum of the areas of the two ends. (Ans. 1:2)

                                     SPHERE:

 It is a three dimensional solid object. The set of all points in space equidistant from a fixed 
point is called a SPHERE. The fixed point is called the centre of the sphere and the constant 
distance is called the radius .Examples : . A tennis ball, a cricket ball, etc 

                                                  

              
A section of a sphere by a plane is a circle. The plane through the centre of a sphere 

gives the greatest circle.  

HEMISPHERE: A plane through the centre of a sphere divides the sphere into two 
parts, each of these parts is called a Hemisphere. 
                                                                                                                    

SPHERICAL SHELL: The difference of two solid concentric spheres is called a Spherical 
Shell.

Volume and Surface Area: 
(a) For a sphere of radius r:

       (i) Volume:  V = pr3 cub.units
(ii) Surface Area = 4pr2 sq. units

(b) For a Hemisphere of radius r:
        (i) Volume:  V = pr3 cub.unitsEx.1. A solid sphere of radius 3 cm is 
melted and then cast into small spherical balls each of diameter  0.6 cm. Find the number 
of balls thus obtained.
Solution:  Volume of the solid sphere: V = pr3 = p 33 = 360 cub.cm

Radius of each spherical ball = cm = 0.3 cm
\ Volume of a spherical ball: V

1
 = px(0.3)3 cub.cm 

\ Required number of balls = V V
1
 = =1000                                                              

                                                                                                                                         
                                     

                            Home Assignment

Ex. . Show that the surface area of a sphere is same as that of the lateral surface of a 
right circular cylinder that just encloses the sphere. 

 Ex.3. A sphere and a cube have the same surface area. Show that the volume of the 
sphere is 1.38 times that of the cube.  
Solution:  Surface Area of  a Sphere: S

1
 = 4pr2

Surface Area of a cube: S
2
 = 6a2

Given, S
1
=S

2
 4pr2 = 6a2 r2 = a2 r = a

Volume of the Sphere: V
1
 = pr3,  Volume of the cube: V

2
 = a3                       

Now, V
1
=pr3V

1
= pa  a  a =a3=1.38 V

2
.                                                                  

Hence Proved.
                                                                                     

Ex. 4. How many solid circular cylinders, each of length 8cm and diameter 6 cm can be 
made out of the material of a solid sphere of radius 6 cm.
Solution: Volume of a sphere: V = pr3, radius: r = 6 cm

 V = p 6 6 6 cub.cm
Again, Volume of a circular cylinder: V

1
=r2h,

Given, diameter =6 cm r = 3cm, h = 8 cm 
\ Volume of each circular cylinder,V

1
 = p 3 3 8 cub. cm

\ Required number of cylinders = V V
1
 = 4 

Ex.5 (2010). Three spheres of radii 3 cm, 4 cm and 5 cm are melted to form a new sphere. 
Find the radius of the new sphere.
Solution: Let r

1
, r

2
, r

3
 be the radii and V

1
, V

2
, V

3
 be the volume of the three given spheres 

respectively, also let  r be the radius and  V be the volume of the new sphere.
\  r

1
= 3 cm, r

2
= 4 cm, r

3
= 5cm

and  V
1
= p (r

1
)3 = p (3)3 = 36 p cub cm

V
2
= p (r

2
)3 = p (4)3 cub. cm = pcub. cm

V
3
 =  p (r

3
)3 = p (5)3 cub. cm = pcub. cm        

Now, V = V
1
+V

2
+V

3
 = (36+ + )pcub. cm = 288 pcub. cm

again, V=pr3pr3 = 288 pcub. cm r3 = 216 cub. cmr = 6 cm.

    
          .                                                                        

PRISM: A Prism is a solid whose sides are parallelograms and whose ends lie in parallel 
planes. The end on which the prism rests is called its Base. The perpendicular distance 
between the two ends is called its height. The straight line joining the mid points of the 
two ends is the axis of the prism.

RIGHT PRISM: A prism is called a right prism if its edges formed by adjacent side faces are 
perpendicular to one another.
A prism is called Regular if its base is a regular figure, that is, all  of its sides are equal.

Volume of a prism can be obtained according to the data available.  

(a) Volume of a prism = Area of the base height = Ah cub. unit
(b) Volume of a prism = Area of the cross-section height = Ah cub. unit   
(c) Lateral Surface Area = Perimeter of the base height = Ph sq. unit
(d) Total Surface Area = Lateral Surface Area + Area of the two ends = Ph + 2A 
sq. unit

Ex.1. The base of a right prism is an equilateral triangle of side 7 inch and the height of the 
prism is 2 ft. Find the volume of the prism.

Solution: Volume of the prism =Ah, Given,  a = 7inch, h = 2ft = 212 inch = 24 inch

      Here, A = Area of the equilateral triangle = a2 = 7 7 sq. inch                   
\ Required volume = 7 7 24 cub. inch   =509.22 cub. inch  

Ex.2 (2009). Find the volume of a triangular prism whose height is 3 cm and the lengths of sides 
of triangular base are 12 cm, 13 cm and 5 cm.

Solution: Volume of the Prism =Ah,  A= Area of the triangle   
Given, h =3 cm, a =12 cm, b =13 cm, c =5 cm.
\ A = ,   s = =  = 15 cm

  = sq. cm = 30  sq. cm
Therefore Required Volume =30 3 cub. cm = 90 cub. cm 

PYRAMID: A Pyramid is a solid whose base is a polygon of any number of sides, with 
triangular faces meeting at a common point. We can say that a Pyramid can be obtained by 
joining the vertices of a polygon to a point not lying in the plane of theA Pyramid is called 
a Right Pyramid if the axis is perpendicular to the base or the foot of the perpendicular 
coincides with the central point of the base. Otherwise, it is called an Oblique Pyramid. A 
pyramid is called a Regular Pyramid if the base is a regular figure.

Ex.1. A hexagonal pyramid has the perimeter of its base 15 metres and altitude is 10 
metres. Find its volume.
Solution: Volume of a pyramid = Ah, A = area of the base, h = height.

Given, perimeter of the base (hexagon) = 15 m, h = 10m.
 side of the base = m = 2.5 m 
 A = (side)2 = (2.5)2 sq. m 
Therefore, required volume = (2.5)2 10 cub. m = 54.13 cub. m.

Ex. 2 (2011). The base of a pyramid is a regular hexagon of perimeter 42 cm. If the height 
of the pyramid is 26 cm, find its volume.

Solution: Given, a regular hexagonal pyramid.
Perimeter of the hexagon = 42 cm. Height = h = 26 cm.
\ side of the hexagon = a = =7 cm.

Area of the hexagon = A = a2 = (7)2 sq. cm

\ Required volume = Ah = (7)2 26 cub. cm  =1103.32 cub cm.

Ex.3 (2010). A pyramid on a square base has four equilateral triangles as its four faces, each edge 
being 30 meters. Find the volume of the pyramid.                                        

Solution: OABCD is a square pyramid. Given, each edge = 30 m.

Volume of the pyramid = Ah, A = (side)2 = (30)2 sq. m;                                   

     

                                                                                                                                                                                                     

                            
                                     
                         

                                                                                                                                    

                                          



Example 9 (2013) : The cross sectional area of a tunnel is as follows:
Distance from one end :   

0 3 6 9 12 15 18

  Areas : 27.9 30.6 33.8 32.4 30.7 27.9 26.1
Find the volume of the solid.

Solution: Areas are considered as ordinates,  
y

1
=27.9, y

2
=30.6, y

3
=33.8, y

4
=32.4, y

5
=30.7 y

6
=27.9, y

7
=26.1 ; d=3

According to Simpsons one third rule,
Required area = [(y

1
+y

7
) +2(y

3
+y

5
) +4(y

2
+y

4
+y

6
)]

=  [(27.9 + 26.1) + 2(33.8 + 30.7) + 4(30.6 + 32.4 +27.9)] cub.unit
= [ 54 + 129 + 363.6] cub unit  = 546.6 cub. unit .

          VOLUME AND SURFACE AREAS OF REGULAR SOLIDS:

we had discussed about plane figures. Here we will discuss about solids. Solids are 
three dimensional figures. Here, we will obtain the volume and surface areas of the 
following  solids: Cuboids, Prism, Cylinder, Sphere, Cone and Pyramid.

3.3.1 Cuboid: A Cuboid is a solid bounded by six rectangular faces. It has three 
dimensions, length, breadth and height. The face on which the Cuboid rests is called its 
base, the four faces which meet the base are called lateral faces and the face opposite to 
the base is the top. 
                                                                              

  
       a Cuboid with length l, breadth b and height h. 

.                                                              

(a) Volume : V= Area of the base x height
= lbh cub. unit                                        

(b) Lateral Surface Area = Sum of the Area of the lateral faces
= 2(l +b).h sq. unit

(c) Total Surface Area = Lateral Surface Area +Area of Base and Top
= 2(lb +bh +lh) sq. unit

(d) Length of a diagonal = unit                
(e) Total Length of the Edges = 4(l+b+h) unit

A  Cube  is a special case of a Cuboid. All the edges of a Cube are equal.

For the Cube ABCDEFGH:
length of  an edge = a unit      

(a) Volume : V = a3 cub. unit
(b) Lateral Surface Area = 4a2 sq. unit                           
(c) Total Surface Area = 6a2 sq. unit
(d) Length of a diagonal =  a unit                             
(e) Total Length of the Edges = 12a unit 

  Ex. 1. The dimensions of a cuboid are in the ratio 1:2:3  and its total surface area is   352 
sq. m. Find the dimensions and also the volume of the Cube.

  Solution: The dimensions are in the ratio 1:2:3. Let the dimensions be x , 2 x  and 3 x.

According to question, Total Surface Area =352 sq.m
2 (.2 + 2.3 + .3)   = 352 sq.m 
222 =352 sq.m 
 2 = 16 sq. m 
 = 4 m
The dimensions are:   = 4m, 2 = 8m, 3 =12m
And, required Volume =. 2.3 = 6 3=6.43 cub.m = 384 cub. m

    Ex. 2. A solid cube is cut into two cuboids of equal volumes. Find the ratio of the total 
surface area of the given cube and that of one of the cuboids.
   Solution: Let the edge of the cube be a unit.
       Total surface area of the cube: S = 6a2 sq. unit

The cube is cut into two cuboids of equal volumes, therefore, for each cuboid

length = a, breadth = a, height = 
\ Total surface area of one cuboid: 

S
1
 = 2( aa + a+ a)sq. unit  = 4a2 sq. unit

\  Required Ratio, S : S
1
 = 6a2: 4a2 = 3:2  

   Ex. 3. Find the length of a rectangular solid whose volume measures 41cub.ft 
432cub.inch, breadth 2ft. 9inch and depth 3ft 4inch.
   Solution:  Here, Volume:   V= 41 cub ft 432 cub inch

= 41 cub.ft
= cub.ft,

Breadth: b= 2 ft 9 inch =2 ft = ft, h = 3 ft 4 inch = 3ft = ft       

      \  Length =  =ft = ft = 4ft 6 inch.

                                    Home Assignment : 

1. How many 3 metre cubes can be cut from a cuboid measuring 18m x 12m x 9m.      
(Ans: 72)

2. A new metal cube is obtained by melting  three cubes with sides measuring 3 cm, 4 
cm and  5 cm respectively. Find the length of the side and total surface area of the new cube 
supposing  no waste. (Ans: 6cm, 216 sq.cm) 

3.3.2 PRISM: A Prism is a solid whose sides are parallelograms and whose ends lie in parallel 
planes. The end on which the prism rests is called its Base. The perpendicular distance 
between the two ends is called its height. The straight line joining the mid points of the 
two ends is the axis of the prism.

RIGHT PRISM: A prism is called a right prism if its edges formed by adjacent side faces are 
perpendicular to one another.
OBLIQUE PRISM: A prism is called an oblique prism if its edges formed by adjacent side 
faces are not perpendicular to one another.
PARALLELOPIPED: When the ends of a prism are parallelograms, the prism is called a 
parallelepiped. A rectangular parallelepiped is a cuboid because its ends are rectangles.

CYLINDER: Cylinder is a solid bounded by a curved surface and two circular planes. 
Circular pillars, pipes, garden rollers, gas cylinders, iron rods are some examples of 
cylinders.  Cylinders like pipe, rubber tube are hollow inside. They are called Hollow 
Cylinders.

               The line joining the mid points of the circular planes is called axis of the cylinder. When 
the axis is perpendicular to the circular planes, the cylinder is a Right Circular Cylinder; 
otherwise, it is not a right circular cylinder.

                
         

Circular Cylinder        Right Circular Cylinder       Hollow Cylinder                          
             
    
Volume and Surface Area:

(a) For any Circular Cylinder: Volume = Area of the base height =Ah =r2h cub.unit
(b) For a Right Circular Cylinder:                                                                      

                                      

(i) Volume =Area of the base height = Ah = pr2h cub.unit
(ii) Lateral Surface Area = Area of the curved surface = 2prh sq.unit
(iii) Total Surface Area = Lateral Surface Area+ Area of the two 

ends
= 2prh +2pr2 sq.unit
= 2pr(r+ h) sq.unit

(c) For a Hollow Cylinder:
        (i) Area of one end = A = p (R2- r2) sq.unit                  

(ii) Volume = Area of the base height = p (R2 r2) h cub.unit (iii) 
Lateral Surface Area = External surface area + Internal surface area
                                       = 2p(R+r)h sq.unit

(iv)Total Surface Area = Lateral surface area + Area of the two ends

                                    = 2p(R+ r) h +2 p (R2- r2) sq.unit
                                     =2p(R+r) (h+R-r) sq.unit                     
   

 
Ex.1. The height of a cylinder is 10 cm and the ratio of its volume to its lateral surface is 
3:2. Find the radius of the cylinder.
Solution:  According to question, h = 10 cm and

Volume : Lateral Surface Area = 3:2
 =     r = 3 cm

Ex. 2. Find the radius of a cylinder 14 cm high whose volume is equal to that of a cube 
having an edge of 11 cm.
Solution: For the cylinder,  h = 14 cm, radius = r cm

\ Volume of the cylinder: V
1
 = pr2h = 3.1416 r2 14 cub. cm

                   For the Cube, side = a = 11cm 
\ Volume of the Cube: V

2
 = a3 = 11 11 11 cub. cm = 1331 cub. cm

According to question, V
1
= V

2 
3.1416 r2 14 = 1331 r2 = 30.26 r = 5.5 

\ Required radius = 5.5 cm 

Ex 3. The whole surface of a right circular cylinder is 1540 sq. cm and the diameter of 
the base is half the height. Find the height of the cylinder.
Solution. Given, whole surface of the cylinder 

= 1540 sq. cm and d = h =2d h = 4r 

Ex.4 (2009). Find the volume and curved surface of a right circular cylinder whose height is 12 
cm and diameter of the base 3 cm.                                                           
Solution: Given, h = 12cm, diameter = 3 cm, therefore, radius r =cm

\ Required Volume of the cylinder = r2h = 3.1416 12 cub.cm 
= 84.86 cub.cm

\ Required Curved Surface of the cylinder =2rh=2x3.1416 xx12 sq.cm

= 113.14 sq.cm 

                                  Home Assignment

Ex. 72010). Find the volume and whole surface area of a right circular cylinder whose 
height is 14cm and diameter of the base circle is 10cm.  

  Ex. 9 (2013). Find the amount of concrete required to erect a concrete pillar whose 
circular base will have a perimeter 8.8 mt and whose curved surface area will be 17.6 sq.m.
Solution: Amount of concrete required = volume of the cylindrical pillar = r2h

Given, 2r = 8.8 mt 2 r = 8.8 r = 1.4 mt
and 2rh = 17.6 sq.m 8.8 h = 17.6 h = 2 mt
\ Amount of concrete required = 1.41.42 = 12.32 cub.m

 Home Assignment

1. What is the ratio between the height and diameter of the base of a cylinder when the 
area of the curved surface is equal to sum of the areas of the two ends. (Ans. 1:2)

                                     SPHERE:

 It is a three dimensional solid object. The set of all points in space equidistant from a fixed 
point is called a SPHERE. The fixed point is called the centre of the sphere and the constant 
distance is called the radius .Examples : . A tennis ball, a cricket ball, etc 

                                                  

              
A section of a sphere by a plane is a circle. The plane through the centre of a sphere 

gives the greatest circle.  

HEMISPHERE: A plane through the centre of a sphere divides the sphere into two 
parts, each of these parts is called a Hemisphere. 
                                                                                                                    

SPHERICAL SHELL: The difference of two solid concentric spheres is called a Spherical 
Shell.

Volume and Surface Area: 
(a) For a sphere of radius r:

       (i) Volume:  V = pr3 cub.units
(ii) Surface Area = 4pr2 sq. units

(b) For a Hemisphere of radius r:
        (i) Volume:  V = pr3 cub.unitsEx.1. A solid sphere of radius 3 cm is 
melted and then cast into small spherical balls each of diameter  0.6 cm. Find the number 
of balls thus obtained.
Solution:  Volume of the solid sphere: V = pr3 = p 33 = 360 cub.cm

Radius of each spherical ball = cm = 0.3 cm
\ Volume of a spherical ball: V

1
 = px(0.3)3 cub.cm 

\ Required number of balls = V V
1
 = =1000                                                              

                                                                                                                                         
                                     

                            Home Assignment

Ex. . Show that the surface area of a sphere is same as that of the lateral surface of a 
right circular cylinder that just encloses the sphere. 

 Ex.3. A sphere and a cube have the same surface area. Show that the volume of the 
sphere is 1.38 times that of the cube.  
Solution:  Surface Area of  a Sphere: S

1
 = 4pr2

Surface Area of a cube: S
2
 = 6a2

Given, S
1
=S

2
 4pr2 = 6a2 r2 = a2 r = a

Volume of the Sphere: V
1
 = pr3,  Volume of the cube: V

2
 = a3                       

Now, V
1
=pr3V

1
= pa  a  a =a3=1.38 V

2
.                                                                  

Hence Proved.
                                                                                     

Ex. 4. How many solid circular cylinders, each of length 8cm and diameter 6 cm can be 
made out of the material of a solid sphere of radius 6 cm.
Solution: Volume of a sphere: V = pr3, radius: r = 6 cm

 V = p 6 6 6 cub.cm
Again, Volume of a circular cylinder: V

1
=r2h,

Given, diameter =6 cm r = 3cm, h = 8 cm 
\ Volume of each circular cylinder,V

1
 = p 3 3 8 cub. cm

\ Required number of cylinders = V V
1
 = 4 

Ex.5 (2010). Three spheres of radii 3 cm, 4 cm and 5 cm are melted to form a new sphere. 
Find the radius of the new sphere.
Solution: Let r

1
, r

2
, r

3
 be the radii and V

1
, V

2
, V

3
 be the volume of the three given spheres 

respectively, also let  r be the radius and  V be the volume of the new sphere.
\  r

1
= 3 cm, r

2
= 4 cm, r

3
= 5cm

and  V
1
= p (r

1
)3 = p (3)3 = 36 p cub cm

V
2
= p (r

2
)3 = p (4)3 cub. cm = pcub. cm

V
3
 =  p (r

3
)3 = p (5)3 cub. cm = pcub. cm        

Now, V = V
1
+V

2
+V

3
 = (36+ + )pcub. cm = 288 pcub. cm

again, V=pr3pr3 = 288 pcub. cm r3 = 216 cub. cmr = 6 cm.

    
          .                                                                        

PRISM: A Prism is a solid whose sides are parallelograms and whose ends lie in parallel 
planes. The end on which the prism rests is called its Base. The perpendicular distance 
between the two ends is called its height. The straight line joining the mid points of the 
two ends is the axis of the prism.

RIGHT PRISM: A prism is called a right prism if its edges formed by adjacent side faces are 
perpendicular to one another.
A prism is called Regular if its base is a regular figure, that is, all  of its sides are equal.

Volume of a prism can be obtained according to the data available.  

(a) Volume of a prism = Area of the base height = Ah cub. unit
(b) Volume of a prism = Area of the cross-section height = Ah cub. unit   
(c) Lateral Surface Area = Perimeter of the base height = Ph sq. unit
(d) Total Surface Area = Lateral Surface Area + Area of the two ends = Ph + 2A 
sq. unit

Ex.1. The base of a right prism is an equilateral triangle of side 7 inch and the height of the 
prism is 2 ft. Find the volume of the prism.

Solution: Volume of the prism =Ah, Given,  a = 7inch, h = 2ft = 212 inch = 24 inch

      Here, A = Area of the equilateral triangle = a2 = 7 7 sq. inch                   
\ Required volume = 7 7 24 cub. inch   =509.22 cub. inch  

Ex.2 (2009). Find the volume of a triangular prism whose height is 3 cm and the lengths of sides 
of triangular base are 12 cm, 13 cm and 5 cm.

Solution: Volume of the Prism =Ah,  A= Area of the triangle   
Given, h =3 cm, a =12 cm, b =13 cm, c =5 cm.
\ A = ,   s = =  = 15 cm

  = sq. cm = 30  sq. cm
Therefore Required Volume =30 3 cub. cm = 90 cub. cm 

PYRAMID: A Pyramid is a solid whose base is a polygon of any number of sides, with 
triangular faces meeting at a common point. We can say that a Pyramid can be obtained by 
joining the vertices of a polygon to a point not lying in the plane of theA Pyramid is called 
a Right Pyramid if the axis is perpendicular to the base or the foot of the perpendicular 
coincides with the central point of the base. Otherwise, it is called an Oblique Pyramid. A 
pyramid is called a Regular Pyramid if the base is a regular figure.

Ex.1. A hexagonal pyramid has the perimeter of its base 15 metres and altitude is 10 
metres. Find its volume.
Solution: Volume of a pyramid = Ah, A = area of the base, h = height.

Given, perimeter of the base (hexagon) = 15 m, h = 10m.
 side of the base = m = 2.5 m 
 A = (side)2 = (2.5)2 sq. m 
Therefore, required volume = (2.5)2 10 cub. m = 54.13 cub. m.

Ex. 2 (2011). The base of a pyramid is a regular hexagon of perimeter 42 cm. If the height 
of the pyramid is 26 cm, find its volume.

Solution: Given, a regular hexagonal pyramid.
Perimeter of the hexagon = 42 cm. Height = h = 26 cm.
\ side of the hexagon = a = =7 cm.

Area of the hexagon = A = a2 = (7)2 sq. cm

\ Required volume = Ah = (7)2 26 cub. cm  =1103.32 cub cm.

Ex.3 (2010). A pyramid on a square base has four equilateral triangles as its four faces, each edge 
being 30 meters. Find the volume of the pyramid.                                        

Solution: OABCD is a square pyramid. Given, each edge = 30 m.

Volume of the pyramid = Ah, A = (side)2 = (30)2 sq. m;                                   

     

                                                                                                                                                                                                     

                            
                                     
                         

                                                                                                                                    

                                          



Example 9 (2013) : The cross sectional area of a tunnel is as follows:
Distance from one end :   

0 3 6 9 12 15 18

  Areas : 27.9 30.6 33.8 32.4 30.7 27.9 26.1
Find the volume of the solid.

Solution: Areas are considered as ordinates,  
y

1
=27.9, y

2
=30.6, y

3
=33.8, y

4
=32.4, y

5
=30.7 y

6
=27.9, y

7
=26.1 ; d=3

According to Simpsons one third rule,
Required area = [(y

1
+y

7
) +2(y

3
+y

5
) +4(y

2
+y

4
+y

6
)]

=  [(27.9 + 26.1) + 2(33.8 + 30.7) + 4(30.6 + 32.4 +27.9)] cub.unit
= [ 54 + 129 + 363.6] cub unit  = 546.6 cub. unit .

          VOLUME AND SURFACE AREAS OF REGULAR SOLIDS:

we had discussed about plane figures. Here we will discuss about solids. Solids are 
three dimensional figures. Here, we will obtain the volume and surface areas of the 
following  solids: Cuboids, Prism, Cylinder, Sphere, Cone and Pyramid.

3.3.1 Cuboid: A Cuboid is a solid bounded by six rectangular faces. It has three 
dimensions, length, breadth and height. The face on which the Cuboid rests is called its 
base, the four faces which meet the base are called lateral faces and the face opposite to 
the base is the top. 
                                                                              

  
       a Cuboid with length l, breadth b and height h. 

.                                                              

(a) Volume : V= Area of the base x height
= lbh cub. unit                                        

(b) Lateral Surface Area = Sum of the Area of the lateral faces
= 2(l +b).h sq. unit

(c) Total Surface Area = Lateral Surface Area +Area of Base and Top
= 2(lb +bh +lh) sq. unit

(d) Length of a diagonal = unit                
(e) Total Length of the Edges = 4(l+b+h) unit

A  Cube  is a special case of a Cuboid. All the edges of a Cube are equal.

For the Cube ABCDEFGH:
length of  an edge = a unit      

(a) Volume : V = a3 cub. unit
(b) Lateral Surface Area = 4a2 sq. unit                           
(c) Total Surface Area = 6a2 sq. unit
(d) Length of a diagonal =  a unit                             
(e) Total Length of the Edges = 12a unit 

  Ex. 1. The dimensions of a cuboid are in the ratio 1:2:3  and its total surface area is   352 
sq. m. Find the dimensions and also the volume of the Cube.

  Solution: The dimensions are in the ratio 1:2:3. Let the dimensions be x , 2 x  and 3 x.

According to question, Total Surface Area =352 sq.m
2 (.2 + 2.3 + .3)   = 352 sq.m 
222 =352 sq.m 
 2 = 16 sq. m 
 = 4 m
The dimensions are:   = 4m, 2 = 8m, 3 =12m
And, required Volume =. 2.3 = 6 3=6.43 cub.m = 384 cub. m

    Ex. 2. A solid cube is cut into two cuboids of equal volumes. Find the ratio of the total 
surface area of the given cube and that of one of the cuboids.
   Solution: Let the edge of the cube be a unit.
       Total surface area of the cube: S = 6a2 sq. unit

The cube is cut into two cuboids of equal volumes, therefore, for each cuboid

length = a, breadth = a, height = 
\ Total surface area of one cuboid: 

S
1
 = 2( aa + a+ a)sq. unit  = 4a2 sq. unit

\  Required Ratio, S : S
1
 = 6a2: 4a2 = 3:2  

   Ex. 3. Find the length of a rectangular solid whose volume measures 41cub.ft 
432cub.inch, breadth 2ft. 9inch and depth 3ft 4inch.
   Solution:  Here, Volume:   V= 41 cub ft 432 cub inch

= 41 cub.ft
= cub.ft,

Breadth: b= 2 ft 9 inch =2 ft = ft, h = 3 ft 4 inch = 3ft = ft       

      \  Length =  =ft = ft = 4ft 6 inch.

                                    Home Assignment : 

1. How many 3 metre cubes can be cut from a cuboid measuring 18m x 12m x 9m.      
(Ans: 72)

2. A new metal cube is obtained by melting  three cubes with sides measuring 3 cm, 4 
cm and  5 cm respectively. Find the length of the side and total surface area of the new cube 
supposing  no waste. (Ans: 6cm, 216 sq.cm) 

3.3.2 PRISM: A Prism is a solid whose sides are parallelograms and whose ends lie in parallel 
planes. The end on which the prism rests is called its Base. The perpendicular distance 
between the two ends is called its height. The straight line joining the mid points of the 
two ends is the axis of the prism.

RIGHT PRISM: A prism is called a right prism if its edges formed by adjacent side faces are 
perpendicular to one another.
OBLIQUE PRISM: A prism is called an oblique prism if its edges formed by adjacent side 
faces are not perpendicular to one another.
PARALLELOPIPED: When the ends of a prism are parallelograms, the prism is called a 
parallelepiped. A rectangular parallelepiped is a cuboid because its ends are rectangles.

CYLINDER: Cylinder is a solid bounded by a curved surface and two circular planes. 
Circular pillars, pipes, garden rollers, gas cylinders, iron rods are some examples of 
cylinders.  Cylinders like pipe, rubber tube are hollow inside. They are called Hollow 
Cylinders.

               The line joining the mid points of the circular planes is called axis of the cylinder. When 
the axis is perpendicular to the circular planes, the cylinder is a Right Circular Cylinder; 
otherwise, it is not a right circular cylinder.

                
         

Circular Cylinder        Right Circular Cylinder       Hollow Cylinder                          
             
    
Volume and Surface Area:

(a) For any Circular Cylinder: Volume = Area of the base height =Ah =r2h cub.unit
(b) For a Right Circular Cylinder:                                                                      

                                      

(i) Volume =Area of the base height = Ah = pr2h cub.unit
(ii) Lateral Surface Area = Area of the curved surface = 2prh sq.unit
(iii) Total Surface Area = Lateral Surface Area+ Area of the two 

ends
= 2prh +2pr2 sq.unit
= 2pr(r+ h) sq.unit

(c) For a Hollow Cylinder:
        (i) Area of one end = A = p (R2- r2) sq.unit                  

(ii) Volume = Area of the base height = p (R2 r2) h cub.unit (iii) 
Lateral Surface Area = External surface area + Internal surface area
                                       = 2p(R+r)h sq.unit

(iv)Total Surface Area = Lateral surface area + Area of the two ends

                                    = 2p(R+ r) h +2 p (R2- r2) sq.unit
                                     =2p(R+r) (h+R-r) sq.unit                     
   

 
Ex.1. The height of a cylinder is 10 cm and the ratio of its volume to its lateral surface is 
3:2. Find the radius of the cylinder.
Solution:  According to question, h = 10 cm and

Volume : Lateral Surface Area = 3:2
 =     r = 3 cm

Ex. 2. Find the radius of a cylinder 14 cm high whose volume is equal to that of a cube 
having an edge of 11 cm.
Solution: For the cylinder,  h = 14 cm, radius = r cm

\ Volume of the cylinder: V
1
 = pr2h = 3.1416 r2 14 cub. cm

                   For the Cube, side = a = 11cm 
\ Volume of the Cube: V

2
 = a3 = 11 11 11 cub. cm = 1331 cub. cm

According to question, V
1
= V

2 
3.1416 r2 14 = 1331 r2 = 30.26 r = 5.5 

\ Required radius = 5.5 cm 

Ex 3. The whole surface of a right circular cylinder is 1540 sq. cm and the diameter of 
the base is half the height. Find the height of the cylinder.
Solution. Given, whole surface of the cylinder 

= 1540 sq. cm and d = h =2d h = 4r 

Ex.4 (2009). Find the volume and curved surface of a right circular cylinder whose height is 12 
cm and diameter of the base 3 cm.                                                           
Solution: Given, h = 12cm, diameter = 3 cm, therefore, radius r =cm

\ Required Volume of the cylinder = r2h = 3.1416 12 cub.cm 
= 84.86 cub.cm

\ Required Curved Surface of the cylinder =2rh=2x3.1416 xx12 sq.cm

= 113.14 sq.cm 

                                  Home Assignment

Ex. 72010). Find the volume and whole surface area of a right circular cylinder whose 
height is 14cm and diameter of the base circle is 10cm.  

  Ex. 9 (2013). Find the amount of concrete required to erect a concrete pillar whose 
circular base will have a perimeter 8.8 mt and whose curved surface area will be 17.6 sq.m.
Solution: Amount of concrete required = volume of the cylindrical pillar = r2h

Given, 2r = 8.8 mt 2 r = 8.8 r = 1.4 mt
and 2rh = 17.6 sq.m 8.8 h = 17.6 h = 2 mt
\ Amount of concrete required = 1.41.42 = 12.32 cub.m

 Home Assignment

1. What is the ratio between the height and diameter of the base of a cylinder when the 
area of the curved surface is equal to sum of the areas of the two ends. (Ans. 1:2)

                                     SPHERE:

 It is a three dimensional solid object. The set of all points in space equidistant from a fixed 
point is called a SPHERE. The fixed point is called the centre of the sphere and the constant 
distance is called the radius .Examples : . A tennis ball, a cricket ball, etc 

                                                  

              
A section of a sphere by a plane is a circle. The plane through the centre of a sphere 

gives the greatest circle.  

HEMISPHERE: A plane through the centre of a sphere divides the sphere into two 
parts, each of these parts is called a Hemisphere. 
                                                                                                                    

SPHERICAL SHELL: The difference of two solid concentric spheres is called a Spherical 
Shell.

Volume and Surface Area: 
(a) For a sphere of radius r:

       (i) Volume:  V = pr3 cub.units
(ii) Surface Area = 4pr2 sq. units

(b) For a Hemisphere of radius r:
        (i) Volume:  V = pr3 cub.unitsEx.1. A solid sphere of radius 3 cm is 
melted and then cast into small spherical balls each of diameter  0.6 cm. Find the number 
of balls thus obtained.
Solution:  Volume of the solid sphere: V = pr3 = p 33 = 360 cub.cm

Radius of each spherical ball = cm = 0.3 cm
\ Volume of a spherical ball: V

1
 = px(0.3)3 cub.cm 

\ Required number of balls = V V
1
 = =1000                                                              

                                                                                                                                         
                                     

                            Home Assignment

Ex. . Show that the surface area of a sphere is same as that of the lateral surface of a 
right circular cylinder that just encloses the sphere. 

 Ex.3. A sphere and a cube have the same surface area. Show that the volume of the 
sphere is 1.38 times that of the cube.  
Solution:  Surface Area of  a Sphere: S

1
 = 4pr2

Surface Area of a cube: S
2
 = 6a2

Given, S
1
=S

2
 4pr2 = 6a2 r2 = a2 r = a

Volume of the Sphere: V
1
 = pr3,  Volume of the cube: V

2
 = a3                       

Now, V
1
=pr3V

1
= pa  a  a =a3=1.38 V

2
.                                                                  

Hence Proved.
                                                                                     

Ex. 4. How many solid circular cylinders, each of length 8cm and diameter 6 cm can be 
made out of the material of a solid sphere of radius 6 cm.
Solution: Volume of a sphere: V = pr3, radius: r = 6 cm

 V = p 6 6 6 cub.cm
Again, Volume of a circular cylinder: V

1
=r2h,

Given, diameter =6 cm r = 3cm, h = 8 cm 
\ Volume of each circular cylinder,V

1
 = p 3 3 8 cub. cm

\ Required number of cylinders = V V
1
 = 4 

Ex.5 (2010). Three spheres of radii 3 cm, 4 cm and 5 cm are melted to form a new sphere. 
Find the radius of the new sphere.
Solution: Let r

1
, r

2
, r

3
 be the radii and V

1
, V

2
, V

3
 be the volume of the three given spheres 

respectively, also let  r be the radius and  V be the volume of the new sphere.
\  r

1
= 3 cm, r

2
= 4 cm, r

3
= 5cm

and  V
1
= p (r

1
)3 = p (3)3 = 36 p cub cm

V
2
= p (r

2
)3 = p (4)3 cub. cm = pcub. cm

V
3
 =  p (r

3
)3 = p (5)3 cub. cm = pcub. cm        

Now, V = V
1
+V

2
+V

3
 = (36+ + )pcub. cm = 288 pcub. cm

again, V=pr3pr3 = 288 pcub. cm r3 = 216 cub. cmr = 6 cm.

    
          .                                                                        

PRISM: A Prism is a solid whose sides are parallelograms and whose ends lie in parallel 
planes. The end on which the prism rests is called its Base. The perpendicular distance 
between the two ends is called its height. The straight line joining the mid points of the 
two ends is the axis of the prism.

RIGHT PRISM: A prism is called a right prism if its edges formed by adjacent side faces are 
perpendicular to one another.
A prism is called Regular if its base is a regular figure, that is, all  of its sides are equal.

Volume of a prism can be obtained according to the data available.  

(a) Volume of a prism = Area of the base height = Ah cub. unit
(b) Volume of a prism = Area of the cross-section height = Ah cub. unit   
(c) Lateral Surface Area = Perimeter of the base height = Ph sq. unit
(d) Total Surface Area = Lateral Surface Area + Area of the two ends = Ph + 2A 
sq. unit

Ex.1. The base of a right prism is an equilateral triangle of side 7 inch and the height of the 
prism is 2 ft. Find the volume of the prism.

Solution: Volume of the prism =Ah, Given,  a = 7inch, h = 2ft = 212 inch = 24 inch

      Here, A = Area of the equilateral triangle = a2 = 7 7 sq. inch                   
\ Required volume = 7 7 24 cub. inch   =509.22 cub. inch  

Ex.2 (2009). Find the volume of a triangular prism whose height is 3 cm and the lengths of sides 
of triangular base are 12 cm, 13 cm and 5 cm.

Solution: Volume of the Prism =Ah,  A= Area of the triangle   
Given, h =3 cm, a =12 cm, b =13 cm, c =5 cm.
\ A = ,   s = =  = 15 cm

  = sq. cm = 30  sq. cm
Therefore Required Volume =30 3 cub. cm = 90 cub. cm 

PYRAMID: A Pyramid is a solid whose base is a polygon of any number of sides, with 
triangular faces meeting at a common point. We can say that a Pyramid can be obtained by 
joining the vertices of a polygon to a point not lying in the plane of theA Pyramid is called 
a Right Pyramid if the axis is perpendicular to the base or the foot of the perpendicular 
coincides with the central point of the base. Otherwise, it is called an Oblique Pyramid. A 
pyramid is called a Regular Pyramid if the base is a regular figure.

Ex.1. A hexagonal pyramid has the perimeter of its base 15 metres and altitude is 10 
metres. Find its volume.
Solution: Volume of a pyramid = Ah, A = area of the base, h = height.

Given, perimeter of the base (hexagon) = 15 m, h = 10m.
 side of the base = m = 2.5 m 
 A = (side)2 = (2.5)2 sq. m 
Therefore, required volume = (2.5)2 10 cub. m = 54.13 cub. m.

Ex. 2 (2011). The base of a pyramid is a regular hexagon of perimeter 42 cm. If the height 
of the pyramid is 26 cm, find its volume.

Solution: Given, a regular hexagonal pyramid.
Perimeter of the hexagon = 42 cm. Height = h = 26 cm.
\ side of the hexagon = a = =7 cm.

Area of the hexagon = A = a2 = (7)2 sq. cm

\ Required volume = Ah = (7)2 26 cub. cm  =1103.32 cub cm.

Ex.3 (2010). A pyramid on a square base has four equilateral triangles as its four faces, each edge 
being 30 meters. Find the volume of the pyramid.                                        

Solution: OABCD is a square pyramid. Given, each edge = 30 m.

Volume of the pyramid = Ah, A = (side)2 = (30)2 sq. m;                                   

     

                                                                                                                                                                                                     

                            
                                     
                         

                                                                                                                                    

                                          



Example 9 (2013) : The cross sectional area of a tunnel is as follows:
Distance from one end :   

0 3 6 9 12 15 18

  Areas : 27.9 30.6 33.8 32.4 30.7 27.9 26.1
Find the volume of the solid.

Solution: Areas are considered as ordinates,  
y

1
=27.9, y

2
=30.6, y

3
=33.8, y

4
=32.4, y

5
=30.7 y

6
=27.9, y

7
=26.1 ; d=3

According to Simpsons one third rule,
Required area = [(y

1
+y

7
) +2(y

3
+y

5
) +4(y

2
+y

4
+y

6
)]

=  [(27.9 + 26.1) + 2(33.8 + 30.7) + 4(30.6 + 32.4 +27.9)] cub.unit
= [ 54 + 129 + 363.6] cub unit  = 546.6 cub. unit .

          VOLUME AND SURFACE AREAS OF REGULAR SOLIDS:

we had discussed about plane figures. Here we will discuss about solids. Solids are 
three dimensional figures. Here, we will obtain the volume and surface areas of the 
following  solids: Cuboids, Prism, Cylinder, Sphere, Cone and Pyramid.

3.3.1 Cuboid: A Cuboid is a solid bounded by six rectangular faces. It has three 
dimensions, length, breadth and height. The face on which the Cuboid rests is called its 
base, the four faces which meet the base are called lateral faces and the face opposite to 
the base is the top. 
                                                                              

  
       a Cuboid with length l, breadth b and height h. 

.                                                              

(a) Volume : V= Area of the base x height
= lbh cub. unit                                        

(b) Lateral Surface Area = Sum of the Area of the lateral faces
= 2(l +b).h sq. unit

(c) Total Surface Area = Lateral Surface Area +Area of Base and Top
= 2(lb +bh +lh) sq. unit

(d) Length of a diagonal = unit                
(e) Total Length of the Edges = 4(l+b+h) unit

A  Cube  is a special case of a Cuboid. All the edges of a Cube are equal.

For the Cube ABCDEFGH:
length of  an edge = a unit      

(a) Volume : V = a3 cub. unit
(b) Lateral Surface Area = 4a2 sq. unit                           
(c) Total Surface Area = 6a2 sq. unit
(d) Length of a diagonal =  a unit                             
(e) Total Length of the Edges = 12a unit 

  Ex. 1. The dimensions of a cuboid are in the ratio 1:2:3  and its total surface area is   352 
sq. m. Find the dimensions and also the volume of the Cube.

  Solution: The dimensions are in the ratio 1:2:3. Let the dimensions be x , 2 x  and 3 x.

According to question, Total Surface Area =352 sq.m
2 (.2 + 2.3 + .3)   = 352 sq.m 
222 =352 sq.m 
 2 = 16 sq. m 
 = 4 m
The dimensions are:   = 4m, 2 = 8m, 3 =12m
And, required Volume =. 2.3 = 6 3=6.43 cub.m = 384 cub. m

    Ex. 2. A solid cube is cut into two cuboids of equal volumes. Find the ratio of the total 
surface area of the given cube and that of one of the cuboids.
   Solution: Let the edge of the cube be a unit.
       Total surface area of the cube: S = 6a2 sq. unit

The cube is cut into two cuboids of equal volumes, therefore, for each cuboid

length = a, breadth = a, height = 
\ Total surface area of one cuboid: 

S
1
 = 2( aa + a+ a)sq. unit  = 4a2 sq. unit

\  Required Ratio, S : S
1
 = 6a2: 4a2 = 3:2  

   Ex. 3. Find the length of a rectangular solid whose volume measures 41cub.ft 
432cub.inch, breadth 2ft. 9inch and depth 3ft 4inch.
   Solution:  Here, Volume:   V= 41 cub ft 432 cub inch

= 41 cub.ft
= cub.ft,

Breadth: b= 2 ft 9 inch =2 ft = ft, h = 3 ft 4 inch = 3ft = ft       

      \  Length =  =ft = ft = 4ft 6 inch.

                                    Home Assignment : 

1. How many 3 metre cubes can be cut from a cuboid measuring 18m x 12m x 9m.      
(Ans: 72)

2. A new metal cube is obtained by melting  three cubes with sides measuring 3 cm, 4 
cm and  5 cm respectively. Find the length of the side and total surface area of the new cube 
supposing  no waste. (Ans: 6cm, 216 sq.cm) 

3.3.2 PRISM: A Prism is a solid whose sides are parallelograms and whose ends lie in parallel 
planes. The end on which the prism rests is called its Base. The perpendicular distance 
between the two ends is called its height. The straight line joining the mid points of the 
two ends is the axis of the prism.

RIGHT PRISM: A prism is called a right prism if its edges formed by adjacent side faces are 
perpendicular to one another.
OBLIQUE PRISM: A prism is called an oblique prism if its edges formed by adjacent side 
faces are not perpendicular to one another.
PARALLELOPIPED: When the ends of a prism are parallelograms, the prism is called a 
parallelepiped. A rectangular parallelepiped is a cuboid because its ends are rectangles.

CYLINDER: Cylinder is a solid bounded by a curved surface and two circular planes. 
Circular pillars, pipes, garden rollers, gas cylinders, iron rods are some examples of 
cylinders.  Cylinders like pipe, rubber tube are hollow inside. They are called Hollow 
Cylinders.

               The line joining the mid points of the circular planes is called axis of the cylinder. When 
the axis is perpendicular to the circular planes, the cylinder is a Right Circular Cylinder; 
otherwise, it is not a right circular cylinder.

                
         

Circular Cylinder        Right Circular Cylinder       Hollow Cylinder                          
             
    
Volume and Surface Area:

(a) For any Circular Cylinder: Volume = Area of the base height =Ah =r2h cub.unit
(b) For a Right Circular Cylinder:                                                                      

                                      

(i) Volume =Area of the base height = Ah = pr2h cub.unit
(ii) Lateral Surface Area = Area of the curved surface = 2prh sq.unit
(iii) Total Surface Area = Lateral Surface Area+ Area of the two 

ends
= 2prh +2pr2 sq.unit
= 2pr(r+ h) sq.unit

(c) For a Hollow Cylinder:
        (i) Area of one end = A = p (R2- r2) sq.unit                  

(ii) Volume = Area of the base height = p (R2 r2) h cub.unit (iii) 
Lateral Surface Area = External surface area + Internal surface area
                                       = 2p(R+r)h sq.unit

(iv)Total Surface Area = Lateral surface area + Area of the two ends

                                    = 2p(R+ r) h +2 p (R2- r2) sq.unit
                                     =2p(R+r) (h+R-r) sq.unit                     
   

 
Ex.1. The height of a cylinder is 10 cm and the ratio of its volume to its lateral surface is 
3:2. Find the radius of the cylinder.
Solution:  According to question, h = 10 cm and

Volume : Lateral Surface Area = 3:2
 =     r = 3 cm

Ex. 2. Find the radius of a cylinder 14 cm high whose volume is equal to that of a cube 
having an edge of 11 cm.
Solution: For the cylinder,  h = 14 cm, radius = r cm

\ Volume of the cylinder: V
1
 = pr2h = 3.1416 r2 14 cub. cm

                   For the Cube, side = a = 11cm 
\ Volume of the Cube: V

2
 = a3 = 11 11 11 cub. cm = 1331 cub. cm

According to question, V
1
= V

2 
3.1416 r2 14 = 1331 r2 = 30.26 r = 5.5 

\ Required radius = 5.5 cm 

Ex 3. The whole surface of a right circular cylinder is 1540 sq. cm and the diameter of 
the base is half the height. Find the height of the cylinder.
Solution. Given, whole surface of the cylinder 

= 1540 sq. cm and d = h =2d h = 4r 

Ex.4 (2009). Find the volume and curved surface of a right circular cylinder whose height is 12 
cm and diameter of the base 3 cm.                                                           
Solution: Given, h = 12cm, diameter = 3 cm, therefore, radius r =cm

\ Required Volume of the cylinder = r2h = 3.1416 12 cub.cm 
= 84.86 cub.cm

\ Required Curved Surface of the cylinder =2rh=2x3.1416 xx12 sq.cm

= 113.14 sq.cm 

                                  Home Assignment

Ex. 72010). Find the volume and whole surface area of a right circular cylinder whose 
height is 14cm and diameter of the base circle is 10cm.  

  Ex. 9 (2013). Find the amount of concrete required to erect a concrete pillar whose 
circular base will have a perimeter 8.8 mt and whose curved surface area will be 17.6 sq.m.
Solution: Amount of concrete required = volume of the cylindrical pillar = r2h

Given, 2r = 8.8 mt 2 r = 8.8 r = 1.4 mt
and 2rh = 17.6 sq.m 8.8 h = 17.6 h = 2 mt
\ Amount of concrete required = 1.41.42 = 12.32 cub.m

 Home Assignment

1. What is the ratio between the height and diameter of the base of a cylinder when the 
area of the curved surface is equal to sum of the areas of the two ends. (Ans. 1:2)

                                     SPHERE:

 It is a three dimensional solid object. The set of all points in space equidistant from a fixed 
point is called a SPHERE. The fixed point is called the centre of the sphere and the constant 
distance is called the radius .Examples : . A tennis ball, a cricket ball, etc 

                                                  

              
A section of a sphere by a plane is a circle. The plane through the centre of a sphere 

gives the greatest circle.  

HEMISPHERE: A plane through the centre of a sphere divides the sphere into two 
parts, each of these parts is called a Hemisphere. 
                                                                                                                    

SPHERICAL SHELL: The difference of two solid concentric spheres is called a Spherical 
Shell.

Volume and Surface Area: 
(a) For a sphere of radius r:

       (i) Volume:  V = pr3 cub.units
(ii) Surface Area = 4pr2 sq. units

(b) For a Hemisphere of radius r:
        (i) Volume:  V = pr3 cub.unitsEx.1. A solid sphere of radius 3 cm is 
melted and then cast into small spherical balls each of diameter  0.6 cm. Find the number 
of balls thus obtained.
Solution:  Volume of the solid sphere: V = pr3 = p 33 = 360 cub.cm

Radius of each spherical ball = cm = 0.3 cm
\ Volume of a spherical ball: V

1
 = px(0.3)3 cub.cm 

\ Required number of balls = V V
1
 = =1000                                                              

                                                                                                                                         
                                     

                            Home Assignment

Ex. . Show that the surface area of a sphere is same as that of the lateral surface of a 
right circular cylinder that just encloses the sphere. 

 Ex.3. A sphere and a cube have the same surface area. Show that the volume of the 
sphere is 1.38 times that of the cube.  
Solution:  Surface Area of  a Sphere: S

1
 = 4pr2

Surface Area of a cube: S
2
 = 6a2

Given, S
1
=S

2
 4pr2 = 6a2 r2 = a2 r = a

Volume of the Sphere: V
1
 = pr3,  Volume of the cube: V

2
 = a3                       

Now, V
1
=pr3V

1
= pa  a  a =a3=1.38 V

2
.                                                                  

Hence Proved.
                                                                                     

Ex. 4. How many solid circular cylinders, each of length 8cm and diameter 6 cm can be 
made out of the material of a solid sphere of radius 6 cm.
Solution: Volume of a sphere: V = pr3, radius: r = 6 cm

 V = p 6 6 6 cub.cm
Again, Volume of a circular cylinder: V

1
=r2h,

Given, diameter =6 cm r = 3cm, h = 8 cm 
\ Volume of each circular cylinder,V

1
 = p 3 3 8 cub. cm

\ Required number of cylinders = V V
1
 = 4 

Ex.5 (2010). Three spheres of radii 3 cm, 4 cm and 5 cm are melted to form a new sphere. 
Find the radius of the new sphere.
Solution: Let r

1
, r

2
, r

3
 be the radii and V

1
, V

2
, V

3
 be the volume of the three given spheres 

respectively, also let  r be the radius and  V be the volume of the new sphere.
\  r

1
= 3 cm, r

2
= 4 cm, r

3
= 5cm

and  V
1
= p (r

1
)3 = p (3)3 = 36 p cub cm

V
2
= p (r

2
)3 = p (4)3 cub. cm = pcub. cm

V
3
 =  p (r

3
)3 = p (5)3 cub. cm = pcub. cm        

Now, V = V
1
+V

2
+V

3
 = (36+ + )pcub. cm = 288 pcub. cm

again, V=pr3pr3 = 288 pcub. cm r3 = 216 cub. cmr = 6 cm.

    
          .                                                                        

PRISM: A Prism is a solid whose sides are parallelograms and whose ends lie in parallel 
planes. The end on which the prism rests is called its Base. The perpendicular distance 
between the two ends is called its height. The straight line joining the mid points of the 
two ends is the axis of the prism.

RIGHT PRISM: A prism is called a right prism if its edges formed by adjacent side faces are 
perpendicular to one another.
A prism is called Regular if its base is a regular figure, that is, all  of its sides are equal.

Volume of a prism can be obtained according to the data available.  

(a) Volume of a prism = Area of the base height = Ah cub. unit
(b) Volume of a prism = Area of the cross-section height = Ah cub. unit   
(c) Lateral Surface Area = Perimeter of the base height = Ph sq. unit
(d) Total Surface Area = Lateral Surface Area + Area of the two ends = Ph + 2A 
sq. unit

Ex.1. The base of a right prism is an equilateral triangle of side 7 inch and the height of the 
prism is 2 ft. Find the volume of the prism.

Solution: Volume of the prism =Ah, Given,  a = 7inch, h = 2ft = 212 inch = 24 inch

      Here, A = Area of the equilateral triangle = a2 = 7 7 sq. inch                   
\ Required volume = 7 7 24 cub. inch   =509.22 cub. inch  

Ex.2 (2009). Find the volume of a triangular prism whose height is 3 cm and the lengths of sides 
of triangular base are 12 cm, 13 cm and 5 cm.

Solution: Volume of the Prism =Ah,  A= Area of the triangle   
Given, h =3 cm, a =12 cm, b =13 cm, c =5 cm.
\ A = ,   s = =  = 15 cm

  = sq. cm = 30  sq. cm
Therefore Required Volume =30 3 cub. cm = 90 cub. cm 

PYRAMID: A Pyramid is a solid whose base is a polygon of any number of sides, with 
triangular faces meeting at a common point. We can say that a Pyramid can be obtained by 
joining the vertices of a polygon to a point not lying in the plane of theA Pyramid is called 
a Right Pyramid if the axis is perpendicular to the base or the foot of the perpendicular 
coincides with the central point of the base. Otherwise, it is called an Oblique Pyramid. A 
pyramid is called a Regular Pyramid if the base is a regular figure.

Ex.1. A hexagonal pyramid has the perimeter of its base 15 metres and altitude is 10 
metres. Find its volume.
Solution: Volume of a pyramid = Ah, A = area of the base, h = height.

Given, perimeter of the base (hexagon) = 15 m, h = 10m.
 side of the base = m = 2.5 m 
 A = (side)2 = (2.5)2 sq. m 
Therefore, required volume = (2.5)2 10 cub. m = 54.13 cub. m.

Ex. 2 (2011). The base of a pyramid is a regular hexagon of perimeter 42 cm. If the height 
of the pyramid is 26 cm, find its volume.

Solution: Given, a regular hexagonal pyramid.
Perimeter of the hexagon = 42 cm. Height = h = 26 cm.
\ side of the hexagon = a = =7 cm.

Area of the hexagon = A = a2 = (7)2 sq. cm

\ Required volume = Ah = (7)2 26 cub. cm  =1103.32 cub cm.

Ex.3 (2010). A pyramid on a square base has four equilateral triangles as its four faces, each edge 
being 30 meters. Find the volume of the pyramid.                                        

Solution: OABCD is a square pyramid. Given, each edge = 30 m.

Volume of the pyramid = Ah, A = (side)2 = (30)2 sq. m;                                   
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