
 

Cuboid and Cube 

Shapes like the cuboid have always fascinated us. Those that can 

easily be drawn on notebooks and papers ie. the 2D figures, give us 

the basic idea of shapes. What about solid shapes like the cuboid? 

When we talk of solid shape we refer to the 3D outline of any basic 

shape like Cubes, Cuboids, etc. From rectangles to squares the 3D 

counterparts like Cuboid and Cube of both give us a different figure of 

calculation. Let’s see how! 

Surface Area of Cuboid 

Before delving into the concept of surface areas and volumes of cube 

and cuboid, it is essential that we learn to make them. A cuboid is a 

three-dimensional representation of a rectangle while a cube is the 

three-dimensional representation of a square. Cuboid is an assemblage 

of rectangular pieces, similarly, a cube is an assemblage of square 

shaped pieces as length, breadth, and height. 



 

 

A cuboid when opened gives the following view: 

 

The figure above shows that a cuboid is made of six rectangles 

(where, l,b, and h are the three edges of a cuboid). The area of the six 

rectangles in consecutive order from 1 to 6 are: 

1) area = (l × h) 

2) area = (l × b) 



 

3) area = (l × h) 

4) area = (l × b) 

5) area = (b × h) 

6) area = (b × h) 

When we sum up all the areas we get the surface area of the cuboid = 

2(l*b) +2(b*h) + 2(l*h) =2(lb+bh+hl). The surface area of a cuboid 

hence is: 

Surface Area = 2 (lb + bh + hl) 

 

(source: ruwix) 

Surface Area of Cube 



 

A cube is a 3d representation of a square and has all equal sides. The 

length, breadth, and height in a cube are the same and are termed as 

sides (s). If s is each edge of the cube then, the surface area of a cube: 

2 [(s × s) + (s × s) + (s × s)] = 2 ( 3s2) = 6s2 

Lateral Surface Area of Cuboid 

The lateral surface area of a cuboid is the area of only 4 rectangles. 

Since we know that a cuboid is teamed up by 6 rectangles, finding the 

area of only 4 gives us the lateral surface area of that cuboid. So the 

lateral surface area of a cuboid is: 

Area of rectangle 1 + 2 + 3 + 4 i.e. (l × h) + (b × h) + (l × h) + (b × h) 

= 2lh + 2bh = 2 (l + b) h. The lateral surface area of a cuboid is: 

2(l+b)h 

Lateral Surface Area of Cube 

Similar is the case with a cube. The area of 4 constituting squares 

gives us the lateral surface area of the cube. So the lateral surface area 

of the cube shall be s2+s2+s2 +s2 = 4s2. The lateral surface area of a 

cube = 4s2 



 

Volumes 

Every object occupies space. The measurement of this occupied space 

is the volume of that object. The object may be solid or hollow. In 

case it is solid, then the space occupied by this solid object is its 

volume. In case of hollow objects, we know that such object is filled 

with air or a liquid. 

So if we are to find the volume of a hollow object, we intend to 

calculate the space occupied by the air or a liquid in such object.  The 

volume that fills this hollow object is said to be the capacity of the 

object or container. Therefore, the volume is the space occupied by the 

object while capacity is the volume of any substance that the object 

can accommodate inside it. 

The Volume of a Cuboid 

For understanding the volume of a cuboid we need to first understand 

the area of a rectangle since cuboids are a combination of rectangular 

planes stacked over each other. The height up to which these 

rectangular planes are stacked helps find the volume of the whole 

structure. 



 

The area of a rectangle is l×b. Now since a few rectangular planes are 

stacked upwards to form a 3d rectangular structure, the volume of the 

object is Base area × height. So the volume = space occupied by the 

cuboid  = Base area × height.  Volume = A × h. A = l × b. Hence, 

Volume of Cuboid (V) = l × b × h 

The Volume of a Cube 

As already said that cube is a combination of squares. All the sides in 

a cube are equal. So the volume of the cube is Base area of a square × 

side. Area = s × s. Volume = Area × s = s × s × s = s3. We use the 

cubic unit as units to symbolize the volume of an object. 

Volume of Cube (V) = s3 

Solved Examples For You 

Question: A solid cube of side 16cm is cut into eight cubes of equal 

volume. What will be the side of the new cube? Find the ratio between 

their surface areas. 



 

Solution: The volume of the cube= volume of the eight cubes. The 

volume of the cube =  S3. 

Side (S) = 16cm. Volume (V)=  163 = 4096 cm3. Now, the volume of 

8 cubes is 4096 cm3 

Volume of 1 cube = 4096/8 = 512 cm3 

So if volume of a cube =512 cm3, s3  = 512 cm3 

s = 3√ 512 = 8 cm. The side of new cube is 8cm. 

For finding the surface area of cubes we use the formula  4s2 

The surface area of a cube = 4s2. The side (S) of the larger cube is 

16cm. The side (s) of the smaller cube is 8cm 

Surface area (SA1) of larger cube= 4 × 162 = 4 × 256 = 1024cm2 . 

Surface area (SA2) of smaller cube= 4 × 82 = 4 × 64 = 256cm2 

SA1 : SA2 = SA1 / SA2 



 

= 1024 / 256 = 4 / 1 ⇒ 4 : 1. The ratio between the surface areas is 4 : 

1. 

 

 

 

 

 

 

 

 

 

 



 

Sphere 

A sphere is a three-dimensional circle or we can also say that it is a 

circle in space. A ring and a ball have something in common. Both are 

round but are they the same? Obviously not. One is a circle the other 

is a sphere. Space below shall help you delve into the measurements 

of surface area and volume of the sphere. 

Sphere 

Circle and sphere, both are round, both are measured using radius. 

Then what is the difference between the two? A circle can be drawn 

on a plane, but can a sphere be drawn on a paper?  The answer is no! 

This is because a sphere is a 3-dimensional circle. 

 

https://www.toppr.com/guides/maths/basic-quadrilateral-ideas/circle/


 

(source: pixabay) 

A circle is a closed figure which can be drawn using a constant length 

from a fixed point center. This fixed point is called the center of the 

circle and the distance with which a circle is drawn is called the 

radius. The line passing through the center from one end to the other is 

called the diameter. 

If a circular ring is tied to a string and rotated then we see a change in 

the shape. The changed shape is called the Sphere. When a circle 

changes into a sphere, nothing in it changes, neither the radius nor the 

diameter. It just becomes a three-dimensional version of a planar 

circle. So a spherical shape is a three-dimensional counterpart of a 

circle, with all its points lying in space at a constant distance from the 

fixed point or the center, called the radius of that sphere. 

Surface Area 

For finding the surface area of any spherical item we need to perform 

the following activity: A ball of any game is the best example of a 

sphere. Take a ball and drive a nail into it. Tie a string from the nail 

and wind it across the ball. Wind the string in such a manner that the 

two layers of string do not overlap each other. 

https://www.toppr.com/guides/maths/surface-areas-and-volumes/


 

We need to cover the ball with just one layer of string. On reaching 

the center use pins to keep the string intact. Cover the whole ball in a 

similar fashion. Now mark the starting and end points of the string 

wrapped around the ball. Try measuring the diameter of the ball with 

the help of a scale. 

The diameter gives us the radius of the ball. With the same radius, 

draw four circles on plain paper. With the help of the string that was 

used to cover the ball, fill the circles on paper sequentially. 

You will notice that the string used to cover the ball, covers the four 

circles on paper. This brings us to the conclusion that the surface area 

of the ball is equal to the area of four circles. Therefore, the Surface 

area of a ball = 4 × Area of a circle = 4 × πr2. Therefore, 

The Surface Area of a Sphere = 4πr2 

Hemisphere 

A hemisphere is the half of a sphere. When a sphere is cut into two 

halves, then the shape we get is called the hemisphere. A hemisphere 



 

has a curved surface and a flat base. The curved surface area of the 

hemisphere is half of the surface area of the sphere. Therefore, 

The Curved Surface Area of Hemisphere =1/2 × 4 × πr2 

Curved surface area of a hemisphere = 2πr2. Since a sphere is a 

combination of a curved surface and a flat base, to find the total 

surface area we need to sum up both the areas. The flat base being a 

plane circle has an area πr2. Total surface area of a hemisphere is 

2πr2+πr2. So, 

The Total surface area of Hemisphere = 3πr2 

Volume 

For finding the volume of a spherical body we use the Archimedes 

principle. What is Archimedes principle? According to the 

Archimedes principle, when a solid figure is immersed in a container 

filled with water, then the volume of water that overflows from the 

container is equal to the volume of that solid figure. 

Similarly when we place a spherical figure into a container filled with 

water, then the amount of water that overflows is equal to the volume 

of that figure. Archimedes principle practically gives you the volume, 

https://www.toppr.com/guides/maths/how-big-how-heavy/volume/


 

but following this principle is not possible every time. For finding the 

formula for the volume of the sphere, we insert the spherical body in a 

cylindrical container. 

 

The figure above shows a spherical body inside a cylindrical 

container. We notice that the radius of the circular bases of the 

cylinder is equal to the radius of the spherical body. And since the 

spherical body touches the top and bottom of the container, its 

diameter is equal to the height of the container. 

The volume of a spherical body is assumed to be 2/3 of the cylindrical 

container, this gives us: Vsphere = 2/3 Vcylinder or 2 / 3 π r2h. Thus, we 

have: h = 2r = 2 / 3 πr2 (2r) = 4 / 3 πr3. Thus, 

https://www.toppr.com/guides/maths/mensuration/cylinder/


 

The Volume of the Sphere = 4 / 3 πr3 

The Volume of Hemisphere 

As already said a hemisphere is half the sphere, hence its volume will 

also be half the volume of the sphere. The volume of the hemisphere = 

1 / 2 × 4 / 3 πr3. 

The Volume of the Hemisphere = 2 / 3 π r3 

Solved Examples for You 

Question: The diameter of the moon is approximately 1/4th of the 

diameter of the earth. What fraction of the volume of the earth is equal 

to the volume of the earth? 

Solution: Let the diameter of Earth be x, and the radius of the earth be 

= x/2 

Volume of Earth = 4 / 3π (x / 2)3 

The diameter of moon = 1 / 4x = x / 4 

Radius of moon = 1 / 2 × 1 / 4x =  x / 8 



 

Volume of Moon = 4 / 3 π (x / 8)3 

Volume of moon/Volume of Earth =   { 4 / 3 π  (x / 8)3 } / { 4 / 3 π  (x 

/ 2)3 } 

= (x / 8)3 / (x / 2)3 = x3 / 83 × 23 /x3 = 23 / 83 = 8 / 8 × 8 × 8 = 1/64. 

Therefore, the volume of the moon is 1/64th of Earth. 

 

 

 

 

 

 

 



 

Cylinder 

From coffee mugs to gas tanks and fuel containers a cylinder is the             

most commonly sighted geometric shape. Derived from the Greek         

word ‘kulindros’ which means a tumbler, a cylinder is the most used            

shape as well. The chapter below shall deal with the capacity of these             

most used shapes. 

Cylinder 

A cylinder is a closed solid shape with two parallel bases generally            

circular in shape connected by two parallel sides. A cylinder may also            

be defined as a rectangle with circular bases. These circular bases are            

always parallel and congruent to one another. A cylinder when          

unrolled gives a flattened look of a rectangle. Base and sides together            

form a cylinder. The line joining the two circular bases at the center is              

the axis of the cylinder. 



 

 Height (h) as seen in the figure is the 

perpendicular distance between the two bases. Each base has a radius 

(r). The measurement of height and radius help us calculate the 

surface area and volume of the cylinder. 

Curved Surface area 

For calculating the curved surface of this geometrical figure, we need           

to first wrap a cylindrical can with a sheet of paper. The paper should              

be wrapped in such a manner with tape that it fits accurately with this              

cylindrical can. 

If needed, clip the paper from top and bottom to match the shape of              

your Can. Now, remove the paper and cut this cylindrical paper,           

https://www.toppr.com/guides/maths/surface-areas-and-volumes/area-and-volume-of-combination-of-solids/
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parallel to its axis, making it rectangular in shape. This activity gives            

us 

 

[source: tutorvista] 

From the figure we know, the length of the cylinder = the            

circumference of the base = 2πr. The breadth of the rectangle = Height             

of the cylindrical can = h. Now, since the rectangular paper was used             

to wrap the Can firmly, we know that area of rectangle = area of the               

curved surface of the Cylindrical Can = l × b = 2πr × h 

The Curved Surface Area of the Cylinder = 2πrh 



 

 

[source: flickr] 

Surface Area 

We already know that a cylindrical shape is a combination of two            

circular bases and rectangle like shape that joins the two bases. So, the             

total surface area of this geometrical figure shall include the area of            

the two bases and the curved surface area. Hence, the total surface            

area = Area of base 1 +Area of base 2+ Curved surface area = πr2 +πr2                

+ 2πrh = 2πr2 + 2πrh = 2πr (r+h). Thus, 

The Surface Area of a Cylinder = 2πr (r+h) 



 

 

[source: socratic] 

Volume 

A cylindrical shape as said earlier is a built-up of a rectangle with the              

same size. With the help of two circular bases, we can build a             

cylinder. Now, for finding the volume of this shape we take the            

consideration of a 3D counterpart of a rectangle, the cuboid. Using the            

formula of the volume of a cuboid, we can chart out the volume of any               

cylindrically shaped container. 

We already know that the volume of the cuboid is the product of the              

area of a rectangle with height; l × b × h. The same is the situation                

with a 3D cylindrical container. Here we take the product of the base             



 

area and height, to get the volume. So, the volume of a cylindrical             

container = Area of circular base × height = πr2 × h. Therefore, 

The Volume of a Cylinder = πr2 h 

  Also, want to understand Cone? 

Solved Examples For You 

Question: A restaurant has a large cylindrical vessel of base radius 30            

cm filled to a height of 60 cm with milk. The milk is served in small                

cylindrical glasses of radius 3cm and height 6 cm. Each glass is sold             

for Rs. 20. How much money does the restaurant earn from serving            

the milk from this vessel? 

Solution: The volume of the milk in the vessel = the total volume of              

the cylindrical vessel = πR2H 

R = 30cm, and H= 60 cm. Here, R is the radius of the cylindrical               

vessel and H is the height of the vessel from the base = π × 30 × 30 ×                   

60. Likewise, the volume of milk served by each glass = πr2h, r = 3cm               

https://www.toppr.com/guides/maths/surface-areas-and-volumes/cone/


 

and h = 6cm. Here, r and h are the radius and height of cylindrical               

glass respectively. The volume of each glass = π × 3 × 3 × 6. 

As we have to find the total no. of glasses served on the whole day we                

calculate it using the data as the volume of the cylindrical vessel/            

Volume of each glass of milk = π × 30 × 30 × 60 / π × 3 × 3 × 6 =                       

1000 glasses. Now cost of 1 serving of milk = Rs 20. Cost of 1000               

glasses shall be 1000 × 20 = 20,000. So the restaurant earns a total of               

Rs 20,000 from the mentioned cylindrical vessel. 

 

 

 

 

 

 

 



 

Cone 

Have you ever wondered how much ice-cream is needed to fill a            

cone? A cone looks like a triangle with a curved surface. How do we              

make a cone? What is the volume, and the surface area of a cone? In               

the chapter below we will try to find out various properties of a cone. 

The Cone 

Cones are pyramid-like structures with a circular base. It is a           

three-dimensional shape and is a smooth base that tapers at a point            

called vertex. While studying the volume and surface area of cones,           

we generally consider a right circular cone which has a circular base            

and the axis passes through the center of this base making a right             

angle from the base. 

The other kind of cone, however, is the oblique cone in which the axis              

is non-perpendicular to the base. Cones can be made from circular           

sheets, rolled inwards. On joining the two sides the shape which we            

get is the cone. 

https://www.toppr.com/guides/maths/the-triangle-and-its-properties/basics-of-triangles/
https://www.toppr.com/guides/maths/surface-areas-and-volumes/
https://www.toppr.com/guides/business-correspondence-and-reporting/official-communication/circulars/


 

 

The Surface Area of a Cone 

The area of each triangle = 1/2×base of triangle×l. The circle (c) is a              

sum of many triangles. So the area of the entire circle is the sum of the                

areas of all triangles = 1/2 b1l +1/2 b2l + 1/2 b3l +………. = 1/2 l (b1 +                  

b2+ b3 + …) 

 

= 1/2 × l× (length of the whole curved boundary). Now the entire             

curved portion makes the perimeter of the base of cones. The           

circumference of the base of the cone = 2πr, here r is the base of the                

radius of the circular base. 

https://www.toppr.com/guides/maths/basic-quadrilateral-ideas/circle/
https://www.toppr.com/guides/maths/mensuration/area-and-perimeter/
https://www.toppr.com/guides/chemistry/the-solid-state/radius-ratio-rule/


 

So the curved surface area = 1/2 *l* 2πr = πrl. r is the radius of the                 

base circle and l is its slant height. We already know that cones             

constitute the right-angled triangle. In a right-angled triangle,        

Pythagoras Theorem helps us find out the length of the slant side, with             

the help of formula: l2 = r2+ h2  

Therefore, Slant Height (l) =√r2+ h2. The base of the cone is closed             

with the help of the circle. The area of the circular base is πr2. So, the                

total surface area = πrl +πr2. Therefore, 

The Surface Area of a Cone = πr (l+r) 

The Volume of Right Circular Cones 

Cones are 3-dimensional triangles with a circular base. According to          

the structure, the volume of a cone is assumed to be 1/3 of a cylinder               

with the same sized circular base, height, and length. The volume of a             

cylinder is πr2h. And hence that of the cone is 1/3 πr2h, where r is the                

radius of the circular base while h is the height of the cone. Therefore, 

The Volume of a Right Circular Cone = 1/3 πr2h 

Solved Examples For You 

https://www.toppr.com/guides/maths/surface-areas-and-volumes/cone/
https://www.toppr.com/guides/maths/mensuration/cylinder/


 

Question: The volume of a right circular is 9856 cm3. If the diameter             

of the base is 28cm, find the cone’s height, slant height and curved             

surface area? 

Solution: Volume (V) = 9856 cm3 

Diameter of the circular base = 28 cm. 

Radius of the circular base= d/2 = 28/2= 14 cm 

1/3 πr2h = 9856 cm3 = 1/3 × 22/7 × 14 × 14 × h = 9856. 

Also, h= 9856 × 3 × 7 /14 × 14 × 22 = 48 cm 

Height of the cone = 48 cm. Slant height (l) = √r2 + h2 = √ 142 + 482 

Slant height of the cone = 50 cm. 

Curved Surface area =   πrl = 22/7 × 14 × 50. 

Curved surface area of the cone= 2200 cm2 

 

https://www.toppr.com/guides/chemistry/solutions/types-of-solutions/


 

Frustum of cone 

Drinking water is the most common activity. You must be wondering           

what does water have to do with volume, well do you know how much              

water do you drink in a day? Have you ever calculated the volume of              

the glass in which you drink water. Glass is an example of the frustum              

of a cone. In the chapter below we shall help you calculate the volume              

of a glass. 

Frustum of a Cone 

We have already learned in our previous classes to find the volume of             

perfectly shaped 3-d structures. Cones, Cylinders etc have been under          

our consideration for finding the respective volumes. These are some          

of the general shapes! In this chapter, we shall deal with shapes that             

we use the most. Look at the picture of a glass given below. What do               

you find different in a glass tumbler? Which regular shape does it            

resemble? A cone or a cylinder or none. 

https://www.toppr.com/guides/chemistry/hydrogen/water/
https://www.toppr.com/guides/maths/how-big-how-heavy/volume/
https://www.toppr.com/guides/maths/surface-areas-and-volumes/cone/
https://www.toppr.com/guides/business-laws/indian-contract-act-1872-part-ii/legality-of-object-and-consideration/
https://www.toppr.com/guides/maths/mensuration/cylinder/


 

 

Source: Flickr 

A glass tumbler resembles a cone with it’s pointed part sliced. Yes, a             

glass is a resemblance of the frustum of a cone. When the smaller end,              

parallel to the base is cut from a cone, the shape we get is called the                

frustum of the cone. The case of measurement here is different. So,            

how do we calculate the volume of the frustum now? 

Learn more about Cuboid and Cube here in detail here. 

In the combination of solids, we added the volumes of two adjoining            

shapes which gave us the total volume of any structure. But for            

frustum of the cone as we are slicing the smaller end of the cone as               

shown in the figure, hence we need to subtract the volume of the             

sliced part. 

https://www.toppr.com/guides/physics/units-and-measurements/
https://www.toppr.com/guides/maths/surface-areas-and-volumes/cuboid-and-cube/
https://www.toppr.com/guides/maths/surface-areas-and-volumes/combination-of-solids/


 

 

The Volume of the Frustum of a Cone 

The frustum as said earlier is the sliced part of a cone, therefore for              

calculating the volume, we find the difference of volumes of two right            

circular cones. 

 



 

From the figure, we have, the total height H’ = H+h and the total slant               

height L =l1 +l2. The radius of the cone = R and the radius of the                

sliced cone = r. Now the volume of the total cone = 1/3 π R2 H’ = 1/3                  

π R2 (H+h) 

The volume of the Tip cone = 1/3 πr2h. For finding the volume of the               

frustum we calculate the difference between the two right circular          

cones, this gives us 

= 1/3 π R2 H’ -1/3 πr2h 

= 1/3π R2 (H+h) -1/3 πr2h 

=1/3 π [ R2 (H+h)-r2 h ] 

Now on seeing the whole cone with the sliced cone, we come to know              

that the right angle of the whole cone Δ QPS is similar to the sliced               

cone Δ QAB. This gives us, R/ r = H+h / h ⇒ H+h = Rh/r.                

Substituting the value of H+h in the formula for the volume of frustum             

we get, 

=1/3 π [ R2 (Rh/r)-r2 h ] =1/3 π  [R3h/r-r2 h] 

https://www.toppr.com/guides/chemistry/the-solid-state/radius-ratio-rule/
https://www.toppr.com/guides/maths/understanding-elementary-shapes/types-of-angles/


 

=1/3 π h (R3/r-r2 )  =1/3 π h (R3-r3 / r) 

The Volume of Frustum of Cone = 1/3 π h [(R3-r3)/ r] 

Similar Triangles Property 

Using the same Similar triangles property lets find the value of h, R/ r              

= (H+h)/ h. 

⇒ h= [r/(R-r)] H. Substituting the value of h this equation we get:             

=1/3 πH [r/(R-r)][(R3-r3)/ r)\] 

=1/3 πH [(R3-r3)/(R-r)] 

= 1/πH [(R-r)(R2 +Rr+r2)/ (R-r) ] 

=1/πH (R2 +Rr+r2) 

Therefore, the volume (V) of the frustum of the cone is =1/3 πH (R2              

+Rr+r2 ). 

Learn more about Area and Volume of Combination of Solids here 

Curved Surface Area and Total Surface Area of the Frustum 

https://www.toppr.com/guides/maths/triangles/similarity-of-triangles/
https://www.toppr.com/guides/maths/surface-areas-and-volumes/area-and-volume-of-combination-of-solids/


 

The curved surface area of the frustum of the cone = π(R+r)l1  

The total surface area of the frustum of the cone = π l1 (R+r) +πR2 

+πr2 

The slant height (l1) in both the cases shall be  = √[H2 +(R-r)2] 

These equations have been derived using the similarity of triangles          

property between the two triangles QPS and QAB. Measurement of          

the volume, surface area and curved surface area like any other           

measurement depends on the understanding of the subject. 

For the combination of solids, we add all the constituting shapes. Here            

since we are slicing a similar triangle from the cone, we find the             

difference between the two shapes. These two parts of the          

measurements involve operations and depend highly on the logic of          

understanding. 

Sample Question for You 

Q: An open plastic drum of height 63 cm with radii of lower and              

upper ends as 15 cm and 25 cm respectively is filled with Milk. Find              

the cost of milk which can completely fill the bucket at Rs. 45 per              

https://www.toppr.com/guides/maths/surface-areas-and-volumes/
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litre. Also find the surface area of the drum, if it needs to be coloured               

with at the rate of 50 ps/sq cm. 

Solution: A plastic drum resembles a frustum of a cone. The Height            

(h) of the drum=63 cm. Upper Radius (R) of the drum = 25 cm. Lower               

Radius (r) of the drum= 15 cm. Using the formula for the volume of              

the frustum of the cone the Volume (V) of the drum shall be: 1/3πH              

(R2 + Rr + r2) 

= 1/3 × 22/7 × 63(252  + 25×15 +152) 

= 66 (625 + 375 + 225) 

= 80,850 cm3 

= 80 L 850 ml 

One litre of milk costs Rs 45, and 80 L & 850 ml shall cost =                

80.850×45 = Rs 3,638.25 

The Drum stores milk of cost = Rs 3,638.25. Total Surface Area of the              

Drum = π l (R+r) + πR2  + πr2 



 

l =√H2 +(R-r)2 

l = 632 + (25-15) 2 

= √3969+100 

= 63.79 cm 

Using the formula πl (R+r) +πR2 +πr2 

=22/7 × 63.79 (25+15) + 22/7 (25)2 + 22/7(15)2 

= 22/7 × 63.79 × 40 + 22/7 × 625 + 22/7 × 225 

= 22/7[2551.6+625+225] = 10,690.74 cm2 

Cost of painting per sq cm is 50 ps. 

So for 10,690.74 sq cm the cost of painting shall be 10,690.74 × 50 =               

Rs 5,345 approximately. 

 



 

Combination of Solids 

Have you seen a capsule? It is a combination of two hemispheres and             

a cylinder. Shapes that are a Combination of Solids are a common            

sight in the day to day life. These shapes may be hollow or solids and               

they can be studied as a Combination of Solids whose volume and            

surface areas are known. 

Combination of Solids 

Solid shapes are three-dimensional structures of otherwise planar        

shapes. A square becomes a cube, a rectangle is a cuboid and a             

triangle becomes a cone when changed to a 3-d structure.For planar           

shapes, our measurement is limited to just the area of that shape. 

But when we need to measure 3-d shapes we intend to scale their             

volume, surface area or curved surface area. Solid shapes as already           

said are 3-d counterparts of their planar shape. But what if these solid             

shapes combine to form a different shape altogether? Combination of          

Solids leads to a different level of measurement. 

https://www.toppr.com/guides/maths/mensuration/cylinder/
https://www.toppr.com/guides/maths/surface-areas-and-volumes/
https://www.toppr.com/guides/maths/surface-areas-and-volumes/
https://www.toppr.com/guides/maths/visualising-solid-shapes/what-are-solid-shapes/
https://www.toppr.com/guides/maths/squares-and-square-roots/
https://www.toppr.com/guides/maths/mensuration/cube-and-cuboid/
https://www.toppr.com/guides/maths/the-triangle-and-its-properties/basics-of-triangles/
https://www.toppr.com/guides/physics/units-and-measurements/


 

 

In our daily lives, we see many shapes that are a blend of different              

shapes. From Huts to tents, capsules and an ice-cream filled cone,           

seeing such shapes is a common occurrence. So what exactly is a            

combination of solid? A combination of a solid is that figure which is             

formed by combining two or more different solids. Two cubes may           

combine to form a cuboid, while a cone over a cylinder might fuse to              

form a tent. 

 

Examples of Combinations of Solids 

A Circus Tent or a Hut 

https://www.toppr.com/guides/maths/surface-areas-and-volumes/cone/


 

A circus tent is a combination of a cylinder and a cone. Some circus              

tents also constitute a cuboid and a cone. A hut is a kutcha house and               

has a tent-like structure. 

 

An Ice Cream Cone 

An ice cream cone is a combination of a cone and a hemisphere. 

 

A Dome on any Solid Shape 

A dome is generally built on buildings or tents. A dome is the upper              

half of the hemisphere. Now if a building has a dome structure then             

we combine the solid shape of that building with the dome shape. 



 

Surface Area and Volume of Combined Solid       
Structures 

While dealing with calculations of solid structures we should be extra           

cautious about our measurements. Finding the volume and surface         

area for the combination of solids is a matter of logic and knowledge.             

The first thing to do in such calculations is to know what shapes have              

combined to form that structure. 

As soon as you figure out the constituent shapes, finding the surface            

area or volume for that structure becomes easy and fast. For finding            

the surface area of a solid structure formed by combining two solids,            

you have to add the surface areas of the constituting structures. 

For example in a circus tent, you add the surface areas of the cone and               

cylinder to measure the surface area. In a tent which is formed from a              

cone and cylinder, we first calculate the surface area of a cone and             

cylinder individually and then add them. 

The Volume of Solid Structures 

When calculating the capacity or volume of a solid structure formed           

from the combination of solids, we first figure out the solid shapes            



 

involved in the structure. After that, we calculate the individual          

volumes of these shapes and then add them to get the volume of the              

solid structure. 

In an Ice cream, we first find the volume of the cone and the volume               

of the hemisphere individually and then add these quantities to get the            

whole volume of the cone. 

Formulae for Various Shapes 

Surface Areas 

The surface area of various solid shapes are given below: 

● Cuboid: 2(lb+bh+hl), where l, b, and h are the length, breadth 

and height of a cuboid. 

● Cube: 6a2, a is the side of the cube. 

● Cylinder: 2πr (r+h), r is the radius of circular base and h is the 

height of the cylinder. 

● Cone: πr(l+r), r is the radius of the circular base, l is the slant 

height of the cone. 

● Sphere: 4πr2, r is the radius of the sphere. 

https://www.toppr.com/guides/maths/the-fish-tale/size-and-quantity/


 

● Hemisphere: 3πr2, r is the radius of the hemisphere. 

Volumes 

Volume is the capacity of any solid shape. The formulae for volumes            

of various shapes are: 

● Cuboid: l*b*h, where l, b and h are the length, breadth and 

height of a cuboid. 

● Cube: a3, a is the side of the cube. 

● Cylinder: πr2 h, r is the radius of circular base and h is the 

height of the cylinder. 

● Cone: 1/3 πr 2h, r is the radius of the circular base, l is the slant 

height of the cone. 

● Sphere: 4/3 πr3, r is the radius of the sphere. 

● Hemisphere: 2/3 πr3, r is the radius of the hemisphere. 

The formulae given above, form the basis of our calculation of surface            

areas or volumes of solid structures formed from the combination of           

solids. For accuracy, it is a prerequisite that you understand the basic            



 

concept of solid structures. A little logic and a little practice will            

eventually help in a better calculation of such tricky solids. 

Solved Questions for You 

A container in the form of a cylinder mounted by a hollow hemisphere             

is used to store wheat. If the diameter of the hemisphere is 16 cm. If               

the total height of the vessel is 15 cm find the volume of wheat stored               

in it? 

 

Solution: The radius of the cylindrical vessel= d/2 = 16cm/2 =8cm. 

Height of the total vessel: 14 cm 

Height of the cylinder: 15-8 = 7cm 



 

Volume of wheat stored in the container = volume of hemisphere+           

volume of cylindrical vessel =2/3 πr3 + πr2h 

= (2/3*22/7* 8*8*8 ) + (22/7*8*8*7) 

=(2/3*22/7*512) +1408 =1072.76 + 1408 

=2480.76 cm3. 

The volume of wheat stored in the container is 2480.76 cm3 or 2kg             

480 gm. 

 

 

 

 

 

 



 

Area and Volume of Combination of      
Solids 

We come across many objects with basic shapes like cubes, cuboids or            

spheres and with the known formulae we can very easily calculate           

their surface area and volume. But have you ever wondered what if            

these basic shapes conjoin and form a shape different from the           

original? How then shall we calculate the capacity of the new shape?            

The chapter below throws light on the same. 

Surface Area and Volume of Combination of       
Solids 

 

[Source: Wikimedia] 

We come across a lot of solids which are a combination of one or more basic                

shapes. Tents, capsules, and ice-cream cones are the most common          

examples. You might have also seen trucks with capsule-shaped containers          

https://www.toppr.com/guides/maths/surface-areas-and-volumes/sphere/
https://www.toppr.com/guides/maths/surface-areas-and-volumes/
https://www.toppr.com/guides/maths/how-big-how-heavy/volume/
https://www.toppr.com/guides/business-mathematics-and-statistics/permutations-and-combinations/combinations-with-standard-results/


 

carrying petrol or Liquefied Petroleum Gas. Are they similar to the basic            

shapes, or a combination of different shapes? 

These are certainly a combination of two or more shapes. So in a             

nutshell, the combination of solids include shapes formed from the          

fusion of two or solid shapes, which together form a new shape. The             

shapes formed by the combination of different shapes are called          

composite shapes. 

Learn more about Cuboid and Cube here in detail. 

While calculating the surface area and volume of these shapes we           

need to first observe the number of solid shapes that form these            

shapes. As we already know that, solid shapes are three-dimensional          

structures of a one-dimensional shape, for example, a cube is formed           

when six square-shaped cards are assembled adjacent to each other. 

When we measure the surface area and volume of these solid shapes            

we consider all the three dimensions: length, breadth, and height.          

Now, when we combine these solid shapes to form a new shape, we             

end up calculating these at a different level. Calculating the surface           

https://www.toppr.com/guides/maths/surface-areas-and-volumes/cuboid-and-cube/


 

area and volume of the composite shapes takes us to a new level of              

thinking. 

For this, our understanding towards shapes and structures must be          

accurate. When we calculate the surface area and volume of composite           

shapes, we break the shape into its constituting shapes. This process of            

calculation is exactly similar to breaking a bigger problem into a           

smaller problem, to reach an accurate solution. 

Surface Area of Composite Shapes 

The surface area of any solid shape is the sum of the areas of all faces                

in that solid shape. For example, when finding the surface area of a             

cuboid we add the area of each rectangle constituting the cuboid.           

Similarly, when finding the surface area of composite shapes, we add           

the area of all the surfaces of structures constituting that composite           

structure. 

Learn more about Sphere here in detail. 

As said earlier we first break the composite structure into its smaller            

constituents and then add all the solutions to get the major solution to             

https://www.toppr.com/guides/chemistry/solutions/types-of-solutions/
https://www.toppr.com/guides/maths/mensuration/rectangles-and-squares/
https://www.toppr.com/guides/maths/mensuration/cube-and-cuboid/
https://www.toppr.com/guides/maths/surface-areas-and-volumes/sphere/


 

our problem. Here to understand the subject, we start with a simple            

composite structure of an Ice-cream cone: 

An ice-cream filled cone constitutes a cone and a hemisphere-shaped          

ice-cream. So when we need to find the surface area covered by the             

whole structure we add the individual surface areas. So, the total           

surface area of the cone shall be the sum of individual surface areas of              

the constituting shape. In case of an ice-cream filled cone: 

Total surface area of the Ice-cream cone = Curved Surface Area of            

Hemisphere + Curved Surface Area of the Cone. Curved Surface area           

of a hemisphere = 2πr2 and Curved Surface area of the cone = πrl. So, 

The Total Surface Area of Ice-cream Cone = 2πr2 + πrl 

Let’s take another example of a tent. In a tent we see two structures,              

one is the cone while the other is a cylinder. To Calculate the Total              

Surface Area of the tent we calculate the individual surface areas of            

shapes constituting the tent’s structure. Hence, Total Surface Area of a           

tent house = Curved Surface Area of the cone + Curved Surface Area             

of the cylinder = πrl + 2πrh. 

https://www.toppr.com/guides/maths/surface-areas-and-volumes/cone/
https://www.toppr.com/guides/maths/mensuration/cylinder/


 

Volumes of Composite Shapes 

When we want to find the volume of a container we intend to calculate              

the capacity it can hold. While finding the volume of composite           

shapes we calculate the capacity of that structure if its hollow. But if             

its a concrete structure then the calculation for volume is done just to             

get an idea of the density of that structure. 

For finding the volume of combined solids we follow the same level            

of calculation as we did in the surface area of a composite solid shape.              

So let’s find the volume of a capsule container on a truck carrying             

petroleum. 

The capsule-shaped container loaded on a truck is a combination of a            

cylinder with adjoined hemispheres on both sides. Now, when we find           

the volume of this capsule-shaped container we add the individual          

volumes of all the constituting shapes. So, in this case, we add the             

individual volumes of 2 hemispheres and one cylinder. 

The volume of a capsule container = Volume of hemisphere + Volume            

of Cylinder + Volume of Hemisphere = 2/3πr3 + πr2h + 2/3πr3 . This              

https://www.toppr.com/guides/chemistry/coal-and-petroleum/petroleum-and-refining-of-petroleum/


 

method of finding volumes of combined shapes is used in all types of             

composite shapes. 

Formulae for Various Shapes 

Surface Areas 

The surface area of various solid shapes are given below: 

● Cuboid: 2(lb+bh+hl), where l, b and h are the length, breadth 

and height of a cuboid. 

● Cube: 6a2, a is the side of the cube. 

● Cylinder: 2πr (r+h), r is the radius of circular base and h is the 

height of the cylinder. 

● Cone: πr(l+r), r is the radius of the circular base, l is the slant 

height of the cone. 

● Sphere: 4πr2, r is the radius of the sphere. 

● Hemisphere: 3πr2, r is the radius of the hemisphere. 

Learn more about Frustum of Cone here in detail. 

Volumes 

https://www.toppr.com/guides/maths/surface-areas-and-volumes/frustum-of-cone/


 

Volume is the capacity of any solid shape. The formulae for volumes            

of various shapes are: 

● Cuboid: l × b × h, where l , b and h are the length, breadth and 

height of a cuboid. 

● Cube: s3, s is the side of the cube. 

● Cylinder: πr2 h, r is the radius of circular base and h is the 

height of the cylinder. 

● Cone: 1/3 πr 2h, r is the radius of the circular base, l is the slant 

height of the cone. 

● Sphere: 4/3 πr3, r is the radius of the sphere. 

● Hemisphere: 2/3 πr3, r is the radius of the hemisphere. 

When calculating the surface area and volume of combined solid          

shapes all we have to remember is the constituting shapes and their            

formulae. As already said, measuring surface area and volume of          

combine shapes is the next level of measuring capacities and areas,           

and this needs thorough practice and precision. 

Solved Examples for You 



 

Question: Shreya made a cylindrical bird-bath with a hemispherical         

depression at the upper end. The radius of the circular shaped top is             

30cm and height of the cylinder is 1.45 m. Find the total surface area              

of the bird bath? 

Solution: The radius of both cylinder and hemisphere are common,          

hence taken as r = 30cm = 0.3m. Height (h) of the cylinder = 1.45 m. 

TSA of the Bird-Bath = CSA of Cylinder + CSA of the Hemisphere 

= 2 πrh + 2πr2 

= 2 π r(h + r) 

= 2 × (22/7) × 0.30 (1.45 + 0.30) m 

= 3.3 m2 

 

 

 



 

 

 

 

 

 


