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Introducing National 5 Mathematics

INTRODUCING NATIONAL 5
MATHEMATICS

ASSESSMENT
The assessment for the National 5 Mathematics course usually takes place in the first half of
May and consists of two components.

PREFACE
Welcome to this study guide for National 5 Mathematics. The fact that you are reading this is
evidence of two very important facts. The first fact is that someone believes that you are capable
of passing the course assessment. It may be a teacher or lecturer who has that belief, but the most
important person to have such belief is you yourself. The second fact is that by reading this guide,
you are proving your determination to pass the course assessment.
In order to be successful at National 5 Mathematics, you will have to prepare properly.
Imagine someone who is preparing to sit their driving test. Before the test, that person
would have taken an adequate number of lessons, studied the Highway Code, practised for
the theory test and taken advice from their instructor on when they were ready to pass.
There are many similarities in preparing to pass assessments in school or college. You must
attend lessons, study the course, practise key examples and ask for advice about areas of
concern. This guide is designed to help you to achieve your aims, but it is not enough on
its own. You can ask your teacher or lecturer for advice, discuss the course with friends and
possibly attend study classes.

HOW TO USE THIS BOOK
The book starts with a Key Revision section followed by three chapters covering the National
5 course. These chapters cover the three units of the course: Expressions and Formulae,
Relationships, and Applications. There are 60 two-page topic spreads covering the major
aspects of National 5 Mathematics. It is possible that you will be taught topics in an order
different from this book, although this is the order in which the units appear on the Scottish
Qualifications Authority (SQA) website.
Each spread contains the key elements from each topic. There are ‘Don’t Forget’ hints which
include vital areas to focus on within each spread.
Each spread contains advice, formulae, diagrams and examples of exam standard with
solutions and hints for every topic.
Each topic ends with a section called ‘Things to do and think about’ containing examples for you to
practise. There will be an online link containing the solution to all these examples.
This book is supported by
the Bright Red Digital Zone.
Visit www.brightredbooks.
net/N5Maths to log on!

Another innovation in the book is the BrightRED Digital Zone, an online source of examples
and solutions covering the entire syllabus. The examples will range from easy to medium
up to hard and exam style. Solutions will be provided to all examples. This should produce a
useful resource as you study throughout the session.
Also, there are suggested video and online links with each spread. These will range across
YouTube clips of teachers in action, visual guides, online calculators and even the occasional
song. Sometimes it is difficult to explain something adequately in words, whereas it is
simpler to explain visually. It is hoped that the videos may assist you with topics of this type.

The first component is Question Paper 1 (non-calculator). This paper is worth 50 marks and
has a duration of 1 hour and 15 minutes.
The second component is Question Paper 2. This paper is worth 60 marks and has a duration
of 1 hour and 50 minutes.
You will be allowed to use a calculator in Paper 2. Both papers take place on the same day,
with a break of 20 minutes between Paper 1 and Paper 2.
These two papers will be the equivalent of your cup final. As such, you must be prepared
thoroughly for the occasion so that you peak at the right time. Part of this will involve
studying likely exam scenarios by reading practice papers and questions in advance. Note
that past papers and marking instructions are available on the SQA website. Look at the link
on the Digital Zone to access the website.

CALCULATORS
A scientific calculator is perfectly suitable for this course. It is fine to use a more advanced
calculator such as the type which has the facility to draw graphs. Become familiar with
your own calculator and learn to use it accurately and consistently at home and in school
or college.
Finally on calculators, we will look at a few useful keys that can help you as you work
through the course. Firstly, make sure your calculator is in degree mode for use in questions
on trigonometry. As a check, you should key in tan 45. If you get 1, you are in degree
mode. If not, make sure you know how to return to degree mode. Secondly, when doing
calculations involving a circle, always use the G key for accuracy instead of 3·14, which is
approximate. Thirdly, there are two useful keys for squaring numbers (x2) and for calculating
powers (y x) or (∧). These keys will be very useful. Check that you can calculate that 13² =
169 and 54 = 625 as examples.

There are many keys on a
calculator that you will never
use at the level of National
5 Mathematics. If you are
in any doubt about this, ask
your teacher or lecturer
for advice.

ADVICE ON STUDYING
It is essential that regular practice should form part of your studying process. This is true of
any venture in life where you wish to become really proficient, whether it is mathematics,
sport, driving, cookery or anything else. A famous golfer had a routine to practise putting in
which he placed his golf ball 3 feet from the hole and practised holing the putt 100 times in
a row. If he missed at any time, he would start at 1 again, even if he missed putt number
99. He did that so that when it mattered, in a competition, he would be so good that the
chances of missing under pressure would be unlikely. He showed dedication to becoming a
champion. No-one is suggesting that you need to go to such extremes to become good at
mathematics; but regular practice will undoubtedly help you to improve your skills as well as
giving you confidence that you are heading in the right direction.

The SQA website may help
with your studying, as
there will be information
about the course as well as
practice material.

So, good luck and good studying!

As you work through the book, try the examples before you read the solutions if possible.
Remember too that this book on its own is not enough to ensure that you are successful at
National 5 Mathematics. Success also requires regular attendance at class, hard work and
proper preparation. If there is an area of the syllabus that you feel unsure of, then you should
address the situation and ask for appropriate help.
Do not leave things to the last minute when studying, and do not try to do too much at the
one time. The way to get the maximum benefit from the guide is to revise regularly in fairly
small doses. This requires planning, so you will need to be organised.
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Expressions and Formulae – More Fractions

EXPRESSIONS AND FORMULAE

MORE FRACTIONS

DIVISION
You should know how to divide simple fractions without using a calculator. To divide two
fractions, leave the first fraction as it is, change the division sign to a multiplication sign,
invert the second fraction, that is turn it upside down, then do in the same way as a
multiplication of fractions.

SUBTRACTION
The method of subtracting fractions is the same as addition in that it is necessary to find the
LCM of the denominators of the fractions and use this as a common denominator.

Calculate 29 ÷ 13 .

Calculate 34 – 15 .

When asked to divide
fractions, change to a
multiplication and invert the
second fraction.

2×3
2 1 2 3
6 2×3 2
9 ÷ 3 = 9 × 1 = 9 × 1 = 9 = 3 × 3 = 3.

Again, the same approach is used with algebraic fractions.

3 1
3×5
1×4
15
4
11
4 – 5 = 20 – 20 = 20 – 20 = 20 .

Now apply this method to algebraic fractions in the same way as addition.

a2
Calculate 3a
4 ÷ 2b .

Express x +7 4 – x 3– 1 , x ≠ –4, x ≠ 1, as a single fraction in its simplest form.
The LCM of x + 4 and x – 1 is (x + 4)(x – 1).
7(x – 1)

3(x + 4)

7x – 7 – 3x – 12

Hence x +7 4 – x 3– 1 = (x + 4)(x – 1) – (x + 4)(x – 1) = (x + 4)(x – 1)
		

4x – 19
= (x + 4)(x – 1) .

Did you spot that –3(x + 4) = –3x – 12? Always be careful if you are multiplying
out a bracket when subtracting algebraic fractions. If there is a bracket in the
second fraction, the sign inside the bracket will change due to the minus sign
before the bracket.

MULTIPLICATION
You should know how to multiply simple fractions without using a calculator.

Calculate 23 × 58 .

Watch the clip ‘Dividing
Fractions’ for more at www.
brightredbooks.net/N5Maths

3a a2 3a 2b 3a × 2b 3 × a × 2 × b 3b
4 ÷ 2b = 4 × a2 = 4 × a2 = 4 × a × a = 2a .

SUMMARY

After studying the two sections on algebraic fractions,
you should be able to:
● simplify algebraic fractions
● add, subtract, multiply and divide simple fractions without a calculator
● add, subtract, multiply and divide algebraic fractions.
Check carefully over the four operations, as it is not unusual for students
to get the techniques for addition and subtraction mixed up with the
techniques for multiplication and division. The following section will give
you the opportunity to practise some mixed examples.

Test yourself on ‘Algebraic
fractions’ at www.
brightredbooks.net/N5Maths

2×5
10
2×5
5
2 5
3 × 8 = 3 × 8 = 24 = 2 × 12 = 12 .

We multiply the numerators together and the denominators together, then simplify the
fraction, if possible, by cancelling. You could cancel first, then multiply instead. Again, the
same approach is used with algebraic fractions.

Express 22 × 5x
8 as a single fraction in its simplest form.
x
5
2 × 5x
2×5×x
2
× 5x
8 = x2 × 8 = x × x × 8 = 4x .
x2

1. Express the following as single fractions in their simplest
form.
(a) 6x – x 1– 4 , x ≠ 0, x ≠ 4
(b) x +2 6 – x 3– 1 , x ≠ –6, x ≠ 1
a

c

2a

b

x3

y2

4x

p
r
5y y2
x3 x2
3e 12
(g) q ÷ s   (h) 4 ÷ 8   (i) z ÷ z3   (j) 2f ÷ f 2 .

2. Express the following fractions in their simplest form.
3x + 6
x2 – 4x + 3
x2 + 7x + 10
(a) 9y   (b) 3x – 9   (c) x2 – 25 .
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(c) b × a   (d) 3b × 4   (e) y × x5  (f) 5y × x2

3.	Express the following as single fractions in their
simplest form.
(a) y +2 2 +
(b) x +1 4 –
(c)
(d)
(e)
(g)

4
y – 3 , y ≠ –2, y ≠ 3
1
x + 3 , x ≠ –4, x ≠ –3
4 + 3 , a ≠ –7, a ≠ 0
a
a+7
5
3
–
p + 4 p + 2 , p ≠ –4, p ≠ –2
2a
b5
4x 12
b2 × 4a   (f) 5y ÷ y 2
x7 x4
c
2b3
y 3 ÷ y2  (h) c 2 × 4b2 .
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Expressions and Formulae – Volume

EXPRESSIONS AND FORMULAE

vOLUME

V = 43 Gr3 = 43 × G × 73 = 1436·755 04
Hence volume = 1440 cm³ (to 3 sig. figs).
NOTE: You should also know how to use your calculator to do 73 without doing 7
× 7 × 7.

REcAP
You should already know the formula for the volume of a prism.
Volume of a prism = Area of base × height, or V = Aℎ for short.

WORkINg bAck

Three special types of prism are a cuboid, a cube and a cylinder.
Volume of a cuboid = length × breadth × height, or V = lbℎ for short;
Volume of a cube = (length of side)³, or V = l3 for short;
Volume of a cylinder is given by V = Gr2ℎ.
You should also remember the basic units of volume, including the fact that 1 litre = 1000
cubic centimetres (1 l = 1000 cm3 for short).

On some occasions, you will know the volume of a standard solid such as a cylinder, cone
or sphere. You may have to work back to find a missing dimension in the solid, for example
the height or the radius. Remember that the volume formulae for such solids involve
multiplication, so, when you are working back, you will have to use the opposite operation,
namely division. Study the following examples to see how this can be done.

The volume of a cone is 1500 cubic centimetres.
Its height is 8 centimetres. Calculate its radius.

vOLUMES OF StANDARD SOLIDS
Next, we shall look at the volumes of other standard solids such as pyramids, cones and spheres.
The formula for the volume of a pyramid is V = 13 Aℎ where A is the area of the base and ℎ is
the perpendicular height.

Write down the formula for the volume of a cone: V = 13 Gr2ℎ.

Now substitute into the formula, that is 1500 = 13 × G × r2 × 8.

1500
Now start to find r2 by division, that is r2 = 1 ×1500
G × 8 = 8·377 580 41 = 179·049.
3
To find r, take the square root of r2, that is r = 179·049 = 13·38.

Find the volume of the square pyramid shown.

Hence the radius is 13 cm (correct to 2 sig. figs).

The pyramid has perpendicular height 15 centimetres
and a square base of side 8 centimetres.

NOTE: When you have studied ‘Changing the subject of a formula’ later in the
course (p. 66), you will find a different approach to this type of problem. However,
the method shown above is valid. We will return to this example later, and you
can decide which approach you favour then.

V = 13 Aℎ = 13 × 8 × 8 × 15 = 320

14 cm

15 cm

Volume of pyramid = 320 cm³.
8 cm

A special type of pyramid, with a circular base, is a cone. The formula for the volume of a
cone is V = 13 Gr2ℎ.

If we have to carry out a working-back problem with a sphere, this is trickier. Suppose we
know the volume of a sphere and want to find its radius. The formula for the volume of a
sphere is V = 43 Gr3, therefore if we are working back, we will have to take the cube root to
find the solution. Remember that the symbol for cube root is ³ .

If you are working back to
find the radius of a sphere,
you need to calculate a
cube root, so make sure you
know how to do this on your
calculator.

A sphere has volume 5000 cubic centimetres. Find its radius.
Have a look at the site with
‘Volume formulas’ at www.
brightredbooks.net/N5Maths.
How many do you know?

A cone has height 25 centimetres and diameter
30 centimetres.
Calculate the volume of the cone.

25 cm

Give your answer correct to 3 sig. figs.

Always use the π key on
your calculator. Notice that
the diameter has to be
halved to use in the formula.
You should also know how
to use your calculator to do
152 without doing 15 × 15.
Remember to round your
solution at the end.

5000
V = 43 Gr3 ⇒ 5000 = 43 Gr3 ⇒ r3 = 45000
× G = 4·188 79 = 1193·66
3
r3 = 1193·66 ⇒ r = ³ 1193·66 = 10·607 8

Hence the radius = 10·6 cm (correct to 3 sig. figs).

Test yourself on ‘Volume’ at
www.brightredbooks.net/
N5Maths

V = 13 Gr2ℎ = 13 × G × 152 × 25 = 5890·486 225
Hence volume = 5890 cm³ (to 3 sig. figs).

30 cm

We shall now look at spheres. The formula for the volume of a sphere is V = 43 Gr3.

(Give all answers correct to 3 sig. figs)
1. Find the volume of a cylinder with radius 10 cm and height 35 cm.

A sphere has diameter 14 centimetres.
Calculate its volume.
Give your answer correct to 3 sig. figs.

2. Find the volume of a pyramid with a square base of side 9 cm and height 12 cm.
3. Find the volume of a cone with diameter 22 cm and height 19 cm.
4. Find the volume of a sphere with diameter 16 cm.
5. Find the height of a cylinder with volume 2500 cubic cm and radius 10 cm.
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Applications – The Area of a Triangle

ApplicAtions
working BAck

the AreA of A triAngle

We can work back from knowing the area to find the length of a side or the size of an angle.
In the following example, we shall do this by changing the subject of the formula.

revision

D

You are already familiar with the formula A = 12 bh for the area of a triangle, where b is the
base and h is the height.

In triangle DEF, angle EDF = 72°.

72°

DE = 24 centimetres.

24 cm

The area of triangle DEF is 205 square centimetres.
A

Calculate the length of side DF.

Find the area of triangle ABC.
A = 12 bh

A = 12 ef sin D ⇒ 2A = ef sin D

6·2 cm

1

= 2 × 8 × 6·2
= 24·8

E

F

2A
⇒ e = f sin
D
205
410
⇒ e = 242××sin
72° = 22·825 = 17·96

Hence the length of DF is 18 cm (correct to 2 sig. figs).

Hence area of triangle = 24·8 cm².

B

C

8 cm

Note that the height can be inside the triangle (as shown above), a side
of the triangle (in a right-angled triangle) or outside the triangle (in an
obtuse-angled triangle).

AreA of QuAdrilAterAls
By drawing a diagonal in a quadrilateral, it is split into two triangles. The area of the
quadrilateral can then be found by adding the area of the triangles together.

A new formulA

W

8 cm

WXYZ is a rhombus of side 8 centimetres.

We will now learn another formula for finding the area of a triangle, involving trigonometry.
Before doing that, you must know the rules for naming angles and sides in a triangle. We use
capital letters to name angles, for example A, B, C, and italic small letters to name sides, for
example a, b, c, where a is the side opposite angle A, that is side BC in triangle ABC.
Consider the area of triangle ABC:

Angle XYZ = 140°.

X

Z

Calculate the area of the rhombus.

140°
Y

Area of triangle WXZ = 12 xz sin W

A

1

= 2 × 8 × 8 × sin 140°
= 20·57

sin C = hb ⇒ h = b sin C
Area of triangle ABC is

c

A = 12 × base × height
1
A = 2 ab sin C.

Area of rhombus = 2 × 20·57 = 41·14 (due to symmetry of rhombus)

b

h

B

C

a

It is important that you realise that different variables can be used for the above area formula
depending on the given information. Three versions of the same formula are given below.
1
A = 2 ab sin C
Use this triangle formula
when you know two sides
and the included angle.

or

1
A = 2 bc sin A

or

You can move triangles about
and check their areas using
the above formula at www.
brightredbooks.net/N5Maths

Hence area = 41 cm² (correct to 2 sig. figs).

A non-cAlculAtor exAmple

1
A = 2 ac sin B.

A

This formula can therefore be adapted to suit different variables as required. To use this
formula, you will need to be given the lengths of two sides in a triangle and the size of the
included angle, that is the angle in between the two given sides.

The area of triangle ABC is 80 square centimetres.
AB = 20 centimetres and sin B = 45 .
Calculate the length of BC.

B

P

The sketch shows a triangle, PQR.

15 cm

83°

Calculate the area of the triangle.
1

Q

R

C

Hence BC = 10 cm.

Take the ‘Area of a Triangle’
test online at www.
brightredbooks.net/N5Maths

13 cm

1

A = 2 pr sin Q = 2 × 13 × 15 × sin 83° = 96·773
Hence area of triangle is 97 cm² (correct to 2 sig. figs).

94

A = 12 ac sin B ⇒ 80 = 12 × a × 20 × 45 ⇒ 80 = 8a ⇒ a = 10

62°

Find the area of the
triangle shown.

10 cm

17 cm
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