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1 of 19 - Welcome
Welcome to this session on calculating the volume of shapes. By the end of this session you will be able to:
· Explain what volume is
· Use units to measure volume
· Distinguish between different 3-dimensional (3D) shapes
· Calculate the volume of squares, cuboids, pyramids, cylinders and spheres
2 of 19 – Volume
Volume is the measure of how much three-dimensional space a solid object occupies. 
Volume can be measured in centimetres cubed (cm3), metres cubed (m3) and litres.
1 litre = 1000 cm3 = 0.001 m3
3 of 19 – Cubic unit
Volume can also be measured in cubic units.
The volume of a cubic unit is:
Volume = length multiplied by width multiplied by height
4 of 19 – Classification of 3D shapes
Three-dimensional (3D) shapes are described using the following:
1. Vertices (singular vertex) – a vertex is the point where 2 lines meet, it is the corner
2. Edges – an edge is the line between 2 vertices
3. Angles – the space between two lines diverging from the vertex
4. Faces – the surfaces of 3D objects
5 of 19 – Three-dimensional shapes question
Can you name the following 3D shapes based on their description before looking at how to calculate the volume?
1. A 3D shape made up of 6 square faces
2. A 3D shape made up of 4 rectangle faces and 2 square faces
3. A 3D shape made up of 4 triangle faces and a square face
4. A 3D shape made up of one rectangular face and two circle faces
5. A ball-shaped 3D shape
Answers:
1. Cube
2. Cuboid
3. Pyramid
4. Cylinder
5. Sphere
6 of 19 – Cube
Let’s find out how we can calculate the volume of a cube.
Characteristics:
· 6 equal edges 
· Right angles
· 6 square faces 
Volume = edge multiplied by edge multiplied by edge 
Volume = edge cubed
Example:
Volume = (3cm) cubed
Volume = (3 × 3 × 3) cm cubed
Volume = 27 cm cubed
7 of 19 – Question 1
A cube has an edge of 20cm. Calculate the volume of the cube.
Answer: 
Volume = edge cubed
Volume = (20cm) cubed
Volume = (20×20× 20) cm cubed
Volume = 8,000c cm cubed
8 of 19 – Cuboid
Let’s find out how we can calculate the volume of a cuboid.
Characteristics:
· 6 rectangle faces  
· Right angles
Volume: Volume = length multiplied by width multiplied by height
Example: Volume = length multiplied by width multiplied by height
If length = 5cm, width = 3cm and height = 2cm then, volume = 5cm multiplied by 3cm multiplied by 2cm
Volume = 30cm cubed
9 of 19 – Question 2
What is the volume of a cuboid with a length of 12cm, a height of 7cm and a width of 7cm?
Is it 1,008cm cubed, 588cm cubed, 762cm squared or 26cm?
Answer:
2 of the faces of this cuboid, are squares therefore: 
Volume = length multiplied by width multiplied by height
Volume = 12cm multiplied by 7cm multiplied by 7cm
Volume = 588cm cubed
10 of 19 – Pyramid
Let’s find out how we can calculate the volume of a cuboid.
Characteristics: 
· Straight-sided shape base 
· Triangle shaped faces
Volume = (area of the base multiplied by the height) divided by 3
In order to calculate the area of the base, its shape needs to be known. 
A pyramid can be:
· Square based
· Rectangular based
· Triangle based
11 of 19 – Pyramid continued
Triangular-based pyramid:
Volume = Area of base multiplied by height, divided by 3
Volume = (0.5 multiplied by base multiplied by height) multiplied by height, divided by 3
Volume = (base multiplied by height) multiplied by height, divided by 6
The volume of a triangular-based pyramid with a height of 9cm, base of 10cm and height of 7cm would be:
Volume = (10cm multiplied by 7cm) multiplied by 9cm, divided by 3 
Volume = 630cm cubed, divided by 6  
Volume = 105cm cubed
Square-based pyramid:
Volume = Area of base multiplied by height, divided by 3
Volume = edge squared multiplied by height, divided by 3
The volume of a squared-based pyramid with a height of 18cm and edge of 10cm would be:
Volume = (10cm) squared multiplied by 18cm, divided by 3 
Volume = 1,800cm cubed, divided by 3  
Volume = 600cm cubed
Rectangular-based pyramid:
Volume = Area of base multiplied by height, divided by 3
Volume = length multiplied by width multiplied by height, divided by 3
 The volume of a rectangular-based pyramid with a height of 10cm, length of 7cm and width of 6cm would be:
Volume = 7cm multiplied by 6cm multiplied by 10cm, divided by 3 
Volume = 420cm cubed, divided by 3 
Volume = 140cm cubed
12 of 19 – Question 3
Match the following pyramid types; square-based pyramid, rectangular-based pyramid and triangular-based pyramid, to the following volume equations:
1. Volume = (0.5 multiplied by base multiplied by height) multiplied by height, divided by 3
2. Volume = (edge squared multiplied by height), divided by 3
3. Volume = length multiplied by with, multiplied by height, divided by 3
Answer:
1. Triangular-based pyramid
2. Square-based pyramid
3. Rectangular-based pyramid
13 of 19 – Cylinder
Let’s find out how we can calculate the volume of a cylinder.
Characteristics: 
· Flat top
· base that is usually circular
· Side is curved
Volume:
 Volume = pi multiplied by (radius) squared, multiplied by height 
pi = 3.14
Example:
Volume = pi multiplied by (radius) squared, multiplied by height
Volume = 3.14 multiplied by (8cm) squared, multiplied by 21cm
Volume = 3.14 multiplied by 64cm squared multiplied by 21cm
Volume = 4220.16cm cubed
14 of 19 – Question 4
A cylinder has a length of 9cm and a radius of 7cm. Calculate the volume of the cylinder.
Answer:
Volume = pi multiplied by (radius) squared, multiplied by height
Volume = 3.14 multiplied by (4cm) squared, multiplied by 9cm
Volume = 3.14 multiplied by 16cm squared, multiplied by 9cm
Volume = 452.16cm squared
15 of 19 – Sphere
Let’s find out how we can calculate the volume of a sphere.
Characteristics:
· No edges
· No vertices
· No faces
· Any point on the surface of the sphere is always the same distance from the centre of the shape
Volume = 4 multiplied by pi multiplied by (radius) cubed, divided by 3
Example:
If the radius is 5cm then:
Volume = (4 multiplied by pi multiplied by (5cm) cubed, divided by 3
Volume = (4 x 3.14 x 125cm cubed) divided by 3
Volume = 1,570cm cubed, divided by 3
Volume = 523.33cm cubed
16 of 19 – Question 5
The radius of a sphere is 3cm. Calculate the volume of the sphere.
Answer:
Volume = 4 multiplied by pi multiplied by (radius) cubed, divided by 3
Volume = 4 multiplied by 3.14 multiplied by (3cm) cubed, divided by 3
Volume = 4 multiplied by 3.14 multiplied by 27cm cubed, divided by 3
Volume = 339.12cm cubed, divided by 3
Volume = 113.04cm cubed
17 of 19 – Question 6
Jake is making chocolates in his sphere chocolate mould. The radius of the mould is 2cm. Jake wants to make 30 pieces of chocolate. What is the volume of the melted chocolate he will need?
Answer:
Volume = 4 multiplied by pi multiplied by (radius) cubed, divided by 3
Volume = 4 multiplied by 3.14 multiplied by (2cm) cubed, divided by 3
Volume = 4 multiplied by 3.14 multiplied by 8cm cubed, divided by 3
Volume = 100.48cm cubed, divided by 3
Volume = 33.49cm cubed
For 30 pieces, he will need: 30 x 33.49cm cubed = 1004.7cm cubed
18 of 19 – Question 7
Bert made 2 litres of iced tea. He has several jugs that are 18cm in height with a 3cm radius. How many jugs will he fill – 1, 2, 3 or 4 jugs?
Answer:
2 litres = 2,000cm cubed
Volume = pi multiplied by (radius) squared multiplied by height
Volume = 3.14 multiplied by (3cm) squared multiplied by 18cm
Volume = 3.14 multiplied by 9cm squared multiplied by 18cm
Volume = 508.68cm cubed
2,000cm cubed divided by 508.68cm cubed = 3.93
Bert will need 4 jugs. 
19 of 19 – End
Well done, you have completed this session on calculating the volume of shapes. You should now be able to:
· Explain what volume is
· Use units to measure volume
· Distinguish between different 3-dimensional (3D) shapes
· Calculate the volume of squares, cuboids, pyramids, cylinders and spheres
If you are unsure or have any questions about any of these topics, make a note and speak to your tutor for more help.

