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Introduction – Introducing National 5 Lifeskills Mathematics

INTRODUCTION

INTRODUCING NATIONAL 5
APPLICATIONS OF MATHEMATICS
Welcome to this study guide for National 5 Applications of Mathematics. The fact that you are
reading this guide shows that you care about your performance in this course and proves that
you are determined to do well and gain the required qualification.
To be successful in National 5 Applications of Mathematics, you will have to prepare properly. 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 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.

CASE STUDIES
Paper 2 of the exam will contain longer questions which focus on a particular theme,
for example, going on holiday These questions will test skills from different units The
study guide includes four case studies with detailed solutions, as well as a number of
case studies for you to practise your skills

FORMULAE
You will have access to some important formulae in your assessments
Any formulae not on the following list will have to be memorised:
Circumference of a circle:

C = πd

Area of a circle:

A = πr2

The Theorem of Pythagoras: a² + b² = c²

HOW TO USE THIS BOOK
The book consists of three chapters covering the National 5 course These chapters
cover the three units of the course: Managing finance and statistics; Geometry and
measures; and Numeracy There are 46 two-page spreads covering the major aspects
of National 5 Applications of Mathematics It is possible that you will be taught topics
in a different order from that given in this guide, although this is the order in which
the units appear on the Scottish Qualifications Authority (SQA) website You may,
for example, decide that it is best to start with the part on Numeracy as this contains
many important themes that run through the first two parts, such as whole numbers,
rounding, decimals and fractions It is up to you to decide the order of study You can
organise your study to fit in with your class lessons and then use the guide to help
prepare for your exam
Each spread contains the key elements from each topic There is a Don’t forget section
that includes vital areas to focus on within each spread Each spread contains advice,
formulae, diagrams and examples of the standard you can expect in the exam, together
with solutions and hints Each spread ends with a section called Things to do and
think about, which contains examples for you to practise The solutions for all of these
examples can be found on pages 109–111
Another innovation in this guide is an online source of examples and solutions covering
the entire syllabus Solutions are given for all the examples This should provide a
useful resource as you study There are also suggested video links in each spread These
include YouTube clips of teachers in action, visual guides, online calculators and even
the occasional song As you work through the book, try the examples before you read
the solutions

THE EXAM
You will sit an exam consisting of 2 question papers The exam is worth a total of
110 marks The exam usually takes place in the early part of May
Paper 1 will be a non-calculator paper worth 45 marks Paper 1 will last 1 hour and
5 minutes

c

b

a 2 + b 2 = c2

a

Volume of a cylinder:

V = πr2h

Volume of a prism:

V = Ah

Volume of a cone:

V = 13 πr2h

Volume of a sphere:

V = 43 πr3

Standard deviation:

∑(x − x̄)2 = ∑x2 − (∑x)2/n , where n is the sample size
n−1
n−1
vertical height
Gradient =
horizontal distance

Gradient:

s=

vertical height

horizontal distance

SQA WEBSITE
The SQA website may help with your study as it gives information about the course as
well as practice material Head to www sqa org uk, choose Applications of Mathematics
from the subject list and search for National 5 Applications of Mathematics
Best wishes for all your studying this session!

In paper 2, you will be allowed to use a calculator Paper 2 is worth 65 marks Paper 2 will
last 2 hours
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Managing finance and statistics – Probability

MANAGING FINANCE AND STATISTICS

PROBABILITY

EXAMPLE:
Two identical dice are rolled simultaneously.

We cannot be certain what is going to happen when a particular event takes place – for example,
tossing a coin. Probability gives a measure of how likely an event is to happen.

•
•
•
•

1

2

3

4

5

6

(1, 1)

(2, 1)

(3, 1)

(4, 1)

(5, 1)

(6, 1)

2nd die

Consider the event ‘tossing a coin’. For every trial, there are two possible outcomes:
heads or tails. We say that the probability of the coin landing heads is one in two (the
probability of the coin landing tails is the same). We use the following definition for the
probability of an event happening:
Probability of an event happening =

SOLUTION:
Start by listing all possible outcomes when two dice are rolled.
1st die

PROBABILITY: AN OVERVIEW
Go to
www.brightredbooks.net/
Applications and watch a
video on simple probability.

Find the probability that the total score on adding both numbers will be eight.

number of favourable outcomes
total number of outcomes

If an event is impossible, its probability is 0
If an event is certain, its probability is 1

1
2

(1, 2)

(2, 2)

(3, 2)

(4, 2)

(5, 2)

(6, 2)

3

(1, 3)

(2, 3)

(3, 3)

(4, 3)

(5, 3)

(6, 3)

4

(1, 4)

(2, 4)

(3, 4)

(4, 4)

(5, 4)

(6, 4)

5

(1, 5)

(2, 5)

(3, 5)

(4, 5)

(5, 5)

(6, 5)

6

(1, 6)

(2, 6)

(3, 6)

(4, 6)

(5, 6)

(6, 6)

We can see that there are 36 possible outcomes when two dice are rolled.
The favourable ones, a total of eight, are given in bold. There are five favourable
outcomes, therefore the probability of both numbers adding to
5
8 = 36 .

Probability (event happening) + probability (event not happening) = 1
Probabilities can never have either negative values or values greater than 1.

Probabilities are sometimes shown on a probability line.
Impossible

Unlikely

0

Evens

Likely

Certain

Heads or Tails

1

EXAMPLE:
The parks department in a city provides all its employees with suntan lotion
for protection.
The department investigates how many of its employees are using the suntan lotion.
The results are shown in the table.
Job category
Outdoor

Although probabilities are
expressed in fractions in this
section, they can appear in
other forms, for example
½ could be written as 0·5
or 50% or as a one in two
chance. Do not write 1:2.

Using lotion

Not using lotion

20

4

Glasshouse

4

4

Clerical

1

3

Driver

7

5

If we toss a coin 100 times, the expected frequency of heads is 50. We can find the
expected frequency for any outcome using the formula:
Expected frequency = number of trials × probability
EXAMPLE:
There are 1500 people in the audience at a concert.
5

Go to
www.brightredbooks.net/
Applications to test yourself
on probability.

The probability that a person is standing is 12
How many people are standing?
SOLUTION:
5
Number standing = 1500 × 12 = 625.

What is the probability that an employee chosen at random does not use suntan lotion?
Give your answer as a fraction in its simplest form.
SOLUTION:
Total number of employees = 20 + 4 + 4 + 4 +1 + 3 + 7 + 5 = 48
Total number of employees not using lotion = 4 + 4 + 3 + 5 = 16
Probability =

28

EXPECTED FREQUENCY

number of favourable outcomes
16
1
= 48 = 3 .
total number of outcomes

1. A lottery game uses black, white, red, blue and yellow
balls. There are 20 balls of each colour numbered from
1 to 20. The balls are placed in a bag and one is
drawn out.
a. What is the probability that it is a 13?
b. What is the probability it is a black 13?

29

Geometry and measures – Related quantities 2

GEOMETRY AND MEASURES

RELATED QUANTITIES 2

SOLUTION:
a. The quantities are related by the formula T = kA, where k is a constant.
Hence 72 = k × 800 ⇒ k = 72 ÷ 800 = 0·09
The formula is T = 0·09 A.

REVERSING A PERCENTAGE CHANGE

b. T = 0·09 A ⇒ T = 0·09 × 2200 = 198

Often a percentage is added to a sum of money – for example, VAT – or subtracted from
a sum of money – for example, a discount. If we want to reverse the change that has
taken place to find the original amount, we can do this using proportion.
EXAMPLE:
Alice buys a television. The total cost, including VAT at 20%, is £576.
What was the cost of the television before VAT was added?

In a reverse percentage
problem, never calculate a
percentage and subtract.

SOLUTION:
The key to finding the solution is that £576 = 120% of the original price.
Percentage

Cost

120
100

£576
100
120 × £576 = £480

If you are asked to solve a similar example without a calculator, you will have to be
competent at using fractions.
EXAMPLE:
1
In a sale at a carpet store, a discount of 33 3 % is offered on all marked prices. What
was the marked price of a rug that was sold for £64?

Go to
www.brightredbooks.net/
Applications to watch a
summary of how to reverse
a percentage change.

Hence the marked price was £96.

EXAMPLE:
A parachutist falls 125 metres during the first
5 seconds of her fall.
The distance, d metres, fallen by the
parachutist is directly proportional to the
square of the time, t seconds.
a. Find a formula connecting d and t.
b. Calculate the distance fallen by the
parachutist in the first 7 seconds
of her fall.

Hence the cost before VAT was £480.

SOLUTION:
The key to finding the solution is that
1
2
£64 = 100% − 33 3 % = 66 3 % of the marked price.

Hence 198 tonnes are required.

Percentage
2
66 3

100

Cost
£64
2
= 100/66 3 × £64
= 300/200 × £64
= 3/2 × £64
= £64 ÷ 2 × 3
= £96

PROPORTION: USING A FORMULA
In the first example in the previous section, a textbook cost
£14·50. We could use a formula to find the cost, C, of any
number of copies, N. The formula would be C = 14·5N in which
the two quantities are related by a constant. We can always
find a formula relating the quantities in proportion questions.
EXAMPLE:
The amount of tarmac, T tonnes, required to surface a
road is directly proportional to the area, A square metres,
of the road.

SOLUTION:
a. The quantities are related by the
formula d = kt² where k is a constant.
Hence 125 = k × 5²
⇒ 125 = k × 25
⇒ k = 125 ÷ 25
⇒k=5
Hence the formula is d = 5t².
b. d = 5t²
= 5 × 7²
= 5 × 49
= 245
The parachutist would fall 245 metres in 7 seconds.

1. Anne goes for a meal with some friends. The restaurant adds a 15% service charge to
the bill. The total bill is £48·99.
What was the price of the meal?

Test yourself on
related quantities at
www.brightredbooks.net/
Applications

2. The weight of a steel bar, W grams (g), is directly proportional to its length, L
centimetres (cm).
A bar of length 16 cm weighs 200 g.
a. Find a formula connecting W and L.
b. Find the weight of a bar of length 26 cm.

It takes 72 tonnes of tarmac to resurface a road with an
area of 800 square metres.
a. Find a formula relating T and A.
b. How many tonnes of tarmac are required to resurface
a road with an area of 2200 square metres?

42

43

Extra sections – Case study 1

EXTRA SECTIONS
SOLUTION:
a. (i) Mean = (80 + 82 + 79 + 77 + 79 + 83 + 80) ÷ 7 = 560 ÷ 7 = 80°F.

CASE STUDY 1

(ii) Method 1
x

GOING ON HOLIDAY
EXAMPLE:
The Smith family are going on holiday to the Costa Brava
in Spain. The week before their departure, they note the
temperature in the region in degrees Fahrenheit:
80, 82, 79, 77, 79, 83 and 80.
a. Calculate:
(i) the mean;
(ii) the standard deviation of the temperatures.
b. In the same week, the mean temperature on the Costa
del Sol in Spain is 86°F and the standard deviation
is 0·37°F. Make two appropriate comments about the
temperatures in the two regions.
c. On the day of their departure to Spain, the family arrive
in a long queue at the airport check-in. Mr Smith notes
that it takes 8 minutes for the first 12 people to check
in. If the queue continues to move at this rate and there
are 54 people ahead of the Smith family in the queue,
how long will it be until they can check in?
d. When the family arrives on the Costa del Sol, they
decide to go on some trips and calculate the cost of
their favourite ones. The family wants to go on three
different trips and spend a maximum of 300 euros. Find
all the possible options and their costs.
A case study is a longer
question of related parts or
parts based on a common
theme. This case study would
be worth around 15 marks in
an assessment. As one long
question can be intimidating,
treat it as a series of short
independent questions.

98

Method 2
(x – x)2

x

x2

80 80 – 80 = 0

0

80

6400

82 82 – 80 = 2

4

82

6724

79 79 – 80 = −1

1

79

6241

77 77 – 80 = −3

9

77

5929

79 79 – 80 = −1

1

79

6241

83 83 – 80 = 3

9

83

6889

80 80 – 80 = 0

0

80

6400

Total = 24

Total = 560

Total = 44 824

s=
s=

x–x

& (x

– x)2
n–1

& x2

=

– (& x)2/n
n–1

24
7–1

=

=

24
6

= 4 = 2 or

44 824 – 5602 ÷ 7
7–1

=

24
6

= 4 = 2.

b. On average, it was warmer on the Costa del Sol as the mean temperature was
greater there (86 > 80). The temperatures were more consistent on the Costa del
Sol as the standard deviation of the temperature was lower there (0·37 < 2).
c. The family will have another
36 minutes to wait.

Number of people Minutes

d. There are ten distinct ways of choosing
three options from five. Start with the most
expensive (trip to Andorra) and check the
total with two other trips, then continue
until all the possible selections are found:

8
54
12

× 8 = 36

Andorra + Barcelona + market = €140 + €79 + €75 = €294
Pirates + Barcelona + banquet = €124 + €79 + €94 = €297

Trips

Cost (Euros)

Pirates + Barcelona + market = €124 + €79 + €75 = €278

Trip to Andorra

140

Pirates + banquet + market = €124 + €94 + €75 = €293

Pirate show

124

Barcelona + banquet + market = €79 + €94 + €75 = €248.

Trip to Barcelona

79

e. Cost of phoning UK = (5 + 6 + 10) × 16·5p = 346·5p = £3·47

Mediaeval banquet

94

Cost of receiving calls = 8 × 4·8p = 38·4p = £0·38

Market trip

75

Cost of sending texts = 32 × 4·3p = 137·6p = £1·38

e. While on holiday, Mrs Smith receives a text to her mobile phone informing her that
calls to the UK cost 16·5 pence per minute (4·8 pence per minute to receive) and texts
cost 4·3 pence to send (free to receive). During the holiday, Mrs Smith made three
phone calls to the UK lasting five, six and ten minutes. She received one call from
the UK lasting eight minutes. She sent 32 texts and received 40 texts. Mrs Smith had
£20·83 credit on her phone when she arrived in the Costa del Sol. How much credit did
she have at the end of the holiday?

12
54

Credit left on phone = £20·83 − £3·47 − £0·38 − £1·38 = £15·60.
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