
Lesson 3
GCSE Mathematics
Ratio and Similarity

Non Calculator
3.1  Start Up
Use the table of  Squares and Cubes from 1 to 99  to determine;
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[ 15 marks ]



3.2   Volume Scale Factor (vsf)

For any two similar solids:

volume scale f actor = ( length scale f actor )3

which can also be expressed as:

length scale f actor = 3  volume scale f actor 

3.3  Example

2 m

3 m

m

20 m

48 m³
750 m³

r

mp

mq

The above two similar cuboids are shown with the same orientation.
( i ) Find the lengths marked p, q and r.

[ 3 marks ]

( ii ) How many times more surface area has the larger cuboid than the smaller ?

[ 1 mark ]



3.4  Exercise
Marks Available : 56

Question 1

6 m

9 m

m

20 m

c

ma

mb 1920 m³
810 m³

The above two similar cuboids are shown with the same orientation.
( i ) Find the lengths marked a, b and c.

[ 3 marks ]

( ii ) How many times more surface area has the larger cuboid than the smaller ?

[ 2 marks ]



Question 2

4 m

8 m

m

40 m

z

mx

my 8000 m³
512 m³

The above two similar cuboids are shown with the same orientation.
( i ) Find the lengths marked x, y and z.

[ 3 marks ]

( ii ) How many times more surface area has the larger cuboid than the smaller ?

[ 2 marks ]



Question 3

6 m

10 m

m

30 m

w

mu

mv

4050 m³

1200 m³

The above two similar cuboids are shown with the same orientation.
( i ) Find the lengths marked u, v and w.

[ 3 marks ]

( ii ) How many times more surface area has the larger cuboid than the smaller ?

[ 2 marks ]



Question 4
( i ) Are all squares similar ? YES / NO

In other words, Are all squares the same shape ?
[ 1 mark ]

( ii ) A smaller square has an area of 27cm3.

A larger square has a side  times greater than the small square. 5 
 3 

What is the area of the larger square ?

      lsf =
 5 
 3 

 asf  = (lsf )2  ABIG = ASMALL × asfHint :

[ 3 marks ]
Question 5
Cuboid G measures  14cm by 21cm by 28cm.
Cuboid H measures 4cm by 6cm by 8cm.
( i ) Complete the following to show that the two cuboids similar.

    
      14     

          
=

            
     6     

=
            

     
          

All cancel down to

[ 2 marks ]
( ii ) What is the length scale factor, greater than 1, of the similarity ?

lsf =                  

[ 1 mark ]
( iii ) What is the area scale factor of, greater than 1, of the similarity ?

asf =                  

[ 1 mark ]
( iv ) What is the volume scale factor, greater than 1, of the similarity ?

vsf =                  

[ 1 mark ]
( v ) Calculate;

( a ) VBIG

[ 1 mark ]
( b ) VSMALL

[ 1 mark ]
( c ) VSMALL × vsf

[ 1 mark ]
( d ) Comment

[ 1 mark ]



Question 6
Are all rectangles similar ?        YES / NO
In other words, Are all rectangles the same shape ?

[ 1 mark ]
Question 7
( i ) Are all spheres similar ? YES / NO

[ 1 mark ]
( ii ) A smaller sphere has a volume of 32cm3.

A larger sphere has a radius  times greater than the small sphere. 5 
 2 

What is the volume of the larger sphere ?

      lsf =
 5 
 2 

 vsf  = (lsf )3  VBIG = VSMALL × vsfHint :

[ 3 marks ]

Question 8

A larger cuboid has lengths that are  times longer than a similar smaller cuboid. 4 
 3 

The smaller cuboid measures 60cm by 66cm by 42cm.
What are the measurements of the larger cuboid ?

________ by ________ by ________

[ 2 marks ]

Question 9

A larger cuboid has lengths that are  times longer than a similar smaller cuboid. 7 
 4 

The smaller cuboid measures 8 cm by 40 cm by 44 cm.
What are the measurements of the larger cuboid ?

________ by ________ by ________

[ 2 marks ]

Question 10
( i ) Are all triangles similar ? YES / NO

[ 1 mark ]
( ii ) Are all right angled triangles similar ? YES / NO

[ 1 mark ]
( iii ) Are all equilateral triangles similar ? YES / NO

[ 1 mark ]



Question 11
Two similar hexagonal prisms are shown below.
An edge of 14cm on the smaller corresponds to an edge of length 21cm on the larger.

14cm 21cm

( i ) What is the length scale factor, greater than 1, of the similarity ?

lsf =                  

[ 1 mark ]
( ii ) What is the area scale factor, greater than 1, of the similarity ?

asf =                  

[ 1 mark ]
( iii ) What is the volume scale factor, greater than 1, of the similarity ?

vsf =                  

[ 1 mark ]
( iv ) The volume of the smaller hexagonal prism is 40 cm3.

Calculate the volume of the larger hexagonal prism.

[ 2 marks ]



Question 12
The two cuboids shown below are similar.

30cm

45cm
10

cm
?c

m

60
cm

?cm

( i ) What is the length scale factor, greater than 1, of the similarity ?

lsf =                  

[ 1 mark ]
( ii ) Find the height of the upper cuboid, marked with a question mark.

[ 1 mark ]
( iii ) Find the missing length on the lower cuboid, marked with a question mark.

[ 1 mark ]

Question 13
Each face of a smaller cube has an area of 36 cm2

A larger cube has edges that are 10 times longer.
What is the volume of the larger cube ?

[ 3 marks ]



Question 14
The two cuboids shown below are similar.

8cm 10cm

12
cm

?c
m25

cm

?c
m

( i ) What is the length scale factor, greater than 1, of the similarity ?

lsf =                  

[ 1 mark ]
( ii ) Find the unknown length of the right cuboid, marked with a question mark.

[ 1 mark ]
( iii ) Find the unknown height of the left cuboid, marked with a question mark.

[ 1 mark ]

Question 15
A 250 ml can of coke is similar to a 500 ml can of coke.
Explain why radius of the larger can is NOT double that of the smaller.

[ 3 marks ]

This document is a part of a Mathematics Community Outreach Project initiated by Shrewsbury School
It may be freely duplicated and distributed, unaltered, for non-profit educational use

In October 2020, Shrewsbury School was voted “Independent School of the Year 2020”
© 2025 Number Wonder

Teachers may obtain detailed worked solutions to the exercises by email from MHHShrewsbury@Gmail.com


