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National 4 Maths is also available as a Student eTextbook and  
Whiteboard eTextbook. 
See below for more information and sign up for your free  
trial at www.hoddereducation.co.uk

ALSO  
AVAILABLE

NATIONAL 5 MATHS WITH ANSWERS:  
SECOND EDITION
National 5 Maths Second Edition offers updated, rearranged and complete coverage 
of the SQA syllabus for the examination of the same name from 2017/18 onwards.

• Provides thorough preparation for the exam, as revised for the updated syllabus

• Covers all the topics necessary for the revised examination

• Offers a suggested approach through all five sections (Number, Algebra, Geometry, 
Trigonometry and Statistics), flexibly structured so that teachers and students are also 
free to select alternative routes to suit individual needs

• Organised content makes it easy to plan, manage and monitor progress

Each chapter consists of:
• Worked Examples with explanatory notes showing how skills are applied 

• Practice Exercises that are graded to build confidence 

• Summaries of key points and skills

• Review Exercises that provide the opportunity to consolidate topics introduced in the chapter

• Revision Exercises, for non-calculator and calculator papers, providing opportunities to consolidate skills 
acquired during the course

• Exam Practice providing further questions in preparation for the extended examination(s) of the revised syllabus

National 5 Maths with Answers: Second Edition  |  9781510429178  |  256pp  |  £16.99

Sign up for a free trial – visit: www.hoddereducation.co.uk/dynamiclearning 

National 4 and 5 textbooks are also available 
in a digital format through Dynamic Learning.
These titles are also available as a Student eTextbook and a Whiteboard 
eTextbook through Dynamic Learning – the online subscription service that 
helps make teaching and learning easier.

Student eTextbooks are downloadable versions of the printed textbook, 
purchased on a copy-by-copy basis and allocated to students through  
Dynamic Learning. Students can download and view on any device or  
browser; add, edit and synchronise notes across 2 devices; and access  
their personal copy on the move.

Whiteboard eTextbooks are online interactive versions of the printed  
textbook that enable teachers to:

• Display interactive pages to their class

• Add notes and highlight areas

• Add double page spreads into lesson plans

NATIONAL 4 MATHS WITH ANSWERS
David Alcorn 
Consultant Editors: Robert Barclay and Mike Smith

SQA-endorsed text featuring exercises and invaluable practice throughout 
to help build confidence and knowledge. 

• In-depth coverage of all the topics, with practice embedded throughout 

• Organised to make it easy to plan, manage and monitor student progress 

• Worked examples with explanatory notes show how skills are applied

National 4 Maths Textbook  |  9781444197839  |  288pp  |  £15.99

National 4 Maths Teacher Book, Answers and Assessment  |  9781444197815  |  £44.99

Volumes of Solids16

Volume

These are all examples of 3-dimensional objects or solids.

114

What other 3-dimensional objects do you know?

Volume is the amount of space occupied by a three-dimensional object.
The formula for the volume of a cuboid is:   
Volume � length � breadth � height.   

V � l � b � h
A cube is a special cuboid in which the length, breadth 
and height all have the same measurement.
Volume � length � length � length.   

V � l 3

Volume of a prism
If you make a cut at right angles to the length of a 
prism you will always get the same cross-section.
Volume of a prism � area of cross-section � length.
Volume of a cylinder
A cylinder is a prism. 
The volume of a cylinder can be written as:
Volume � area of cross-section � height   

V � �r 2h

length
breadth

height

Cones, pyramids and spheres

length

cross-section

r

h

The diagram shows a cone with:
circular base,   radius r,   slant height l,   perpendicular height h.
Using Pythagoras’ Theorem,   l 2 � r 2 � h 2.

Volume of a cone � �
1
3� � base area � perpendicular height

The area of the circular base � �r 2.
V � �

1
3� �r 2h

The volume of a sphere is given by:

V � �
4
3� �r 3

The volume of a pyramid is given by:

V � �
1
3� � base area � perpendicular height h

h

r

l

Notice that length has
been replaced by height.

Cuboid Cylinder Sphere ConePyramid with
square base
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2016Volumes of Solids

Geometry

This model was formed by joining together a pyramid and a cuboid.
The total height of the model is 5.5 cm.
Find the total volume of the model.

Total volume � volume of pyramid � volume of cuboid.

Volume of pyramid � �
1
3� � base area � perpendicular height.

The base of the pyramid is a rectangle measuring 6 cm by 4 cm.
The height of the pyramid � 5.5 cm � 3 cm � 2.5 cm.

Volume of pyramid � �
1
3� � 6 � 4 � 2.5

� 20 cm3

Volume of cuboid � lbh
� 6 � 4 � 3
� 72 cm3

Total volume � 20 � 72
� 92 cm3

Example 1

6 cm
4 cm

3 cm

Practice Exercise 16.1

1. Find the volumes of these solids.

2. Which of these containers has the greater volume? 
Show all your working.

3. A pyramid with base area 20 cm2 has volume 250 cm3. 
What is the height of the pyramid?

4. A metal cylinder is melted down and made into balls for a game.
The cylinder is 15 cm high and has radius 6 cm. The balls each have radius 1 cm.
How many balls can be made?

Use the � key on your calculator and give answers 
correct to 3 significant figures where appropriate.

6 cm

4 cm

7 cm

4 cm
4 cm

(a)

5 cm

12 cm

(b) (c)

A hemispherical
bowl of radius 6 cm

7.5 cm

4.2 cm

3.5 cm

8 cm

25 cm

Sphere, radius 8 cm Sphere, diameter 25 cm

(d) (e) (f)

A cone 15 cm high
with radius 5 cm
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