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“The essence of mathematics is not to make simple things
complicated, but to make complicated things simple.” S. Gudder
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«Algebra class will be important to you
later in life because there’s going to
be a test six weeks from now.”

“Arithmetic is being able to count up to twenty without taking off
your shoes” M. Mouse
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Help Your Child With Higher Maths

Introduction

We’ve designed this booklet so that you can use it with your child throughout the session, as
he/she moves through the Higher course, in order to help them remember key facts and
methods. There are separate sections covering the three units of the Higher, as well as one on
Credit/Intermediate 2 revision. Obviously there’s no point trying to revise Unit 3 work when
your child hasn’t yet covered it in class, so it’s worth giving a rough timetable for the course:

Unit 1 is typically completed by mid-October

Unit 2 is typically completed by January

Unit 3 is typically completed by April

(The section on Credit/Intermediate 2 revision is fair game at any time of the course — your
child should already know it all!)

The booklet is N0t an exhaustive summary of the content of the Higher — a separate booklet is
available for that, should you wish to read it! — nor is it meant to replace the set of much more
detailed Higher notes which your child should be building up over the session. But the
booklet does summarise the key facts and methods which your child will need to be familiar
with, if they are to have a chance of passing the Higher. Regular revision of these facts and
methods will pay real dividends: it is much better to continually revise throughout the year,
than to attempt to “cram” it all in at the last minute.

How to use the booklet

Your child could use this booklet on their own, but we think it would be much better if they
had someone else to “test” them on the content. Basically, all you have to do is read out the
question on the left-hand column of the page, and all they have to do is give the correct
answer (more or less) which is shown on the right. If you prefer, you could simply show
your child the answer and ask them what they think the question is.

So by the end of Unit 1 (mid-October), for example, you could test your child on the entire
Unit 1 content. However we think it’s much better to revise more regularly than that, so we’d
suggest that you find out from your child which section they are on (or have already
completed) and test them on that, at reasonably regular intervals. If you can do this then you
will be making a real contribution to your child’s knowledge of the course. In a sense, you
will be helping them to remember their “lines™ for the performance that will be the Higher
Mathematics examination.

If you lack confidence in maths yourself

Don’t worry! We have tried to explain the terminology and notation as we go along, but if
you are in doubt, then either simply show the question to your child instead or ask them to
explain to you how to say it. You may find that some of your child’s answers differ slightly
from what is here: this may not necessarily mean that they are wrong, as different teachers
will naturally teach things in slightly different ways. If in doubt, check with your child. If
still in doubt, please feel free to get in touch with us at the school.

Thanks in advance for your help, and good luck!
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Revision from Credit/Intermediate 2

What is the Sine Rule?

a b ¢
sinAd sinB sinC

What is the Cosine Rule?

a=b +c*-2bccos A

What is the formula for the area of a
triangle?

Area=1absin C

How do you solve a quadratic equation?

Make one side zero, then factorise the other
(or use the quadratic formula)

How do you factorise a quadratic?

Look for:

1. Common factor

2. Difference of squares
3. Double brackets

What is the quadratic formula?

- bt -4ac

2a

X=

How do you find the solution to a simple
trig equation, with solutions from 0 to 360
degrees?

Find the acute angle then use an ASTC
diagram to find the solutions (usually two)

How do you write +/x as a power of x?

pe (x to the power a half)

How do you write Was a power of x?

(the nth root of x to the power m) X
What is x°? 1

How do you write X" with a positive b
power? X"
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Revision from Credit/Intermediate 2

What is the Sine Rule?

a b ¢
sind sinB sinC

What is the Cosine Rule?

=0 +c*—2bccos A

What is the formula for the area of a
triangle?

Aréa=1absin C

How do you solve a quadratic equation?

Make one side zero, then factorise the other
(or use the quadratic formula)

How do you factorise a quadratic?

Look for:

1. Common factor

2. Difference of squares
3. Double brackets

What is the quadratic formula?

_—bENb —4ac

- 24

How do you find the solution to a simple
trig equation, with solutions from 0 to 360
degrees?

Find the acute angle then use an ASTC
diagram to find the solutions (usually two)

How do you write +/x as a power of x?

X (x to the power a half)

How do you write ¥/ x™ as a power of x?

(the nth root of x to the power m) o
What is x°? 1

How do you write x" with a positive 1
power? X"
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Quadratic Functions

How do you sketch a quadratic curve
(parabola)?

1. Find the shape — “happy” or “sad”?

2. Find the roots (if they exist) — ie.
where the curve cuts the x-axis (solve

y=0)
3. Find where the curve cuts the y-axis
(x=0)

4. Use symmetry to find the turning
point (or use differentiation)

Completing the square:
Why do we complete the square?

What is the process for completing the
square?

What form must the expression be in
before you can complete the square?

To allow us to make a quick sketch of the
parabola, which allows us to find the turning
point

Identify the x-coefficient

Halve it

Square it

Add it on/take it away

OR: expand brackest and equate coefficients

Must be x¥* +... and not 2.X* etc, so take out a
common factor if you have to

The discriminant:

‘What is the condition for...
.. equal roots?
.. two distinct real roots?
.. real roots?

.. non-real roots? (or no real roots)

Y —4ac=0
v —4ac>0
v —4ac>0
v —4ac<0

How do you show that a line is a tangent
toacurve?

Substitute the line into the curve and solve
the equation to show that there are equal roots

(or show that &* —4ac=0)

What does it mean to say that a quadratic
isirreducible?

It cannot be factorised
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Polynomials

How do you show that x— a is a factor of | Use synthetic division (with 4) to show that

f(0)?

the remainder is zero, or show that f(8) =0

How do you factorise a cubic?

First find a linear factor, using synthetic
division, then factorise the quadratic from the
bottom row of the table.

How do you sketch the graph of a
polynomial?

1. Find where the curve crosses the x-axis
(¥=0) and the y-axis (X=0)

2. Differentiate and solve %/( =0 to find the

stationary points
3. Use a nature table to determine nature
4. Sketch the graph
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Integration

How do you integrate?

Increase the power by one, then divide by the
new power

How do you prepare for integration?

Change any roots into powers

X must not be on the denominator (bottom)
of any fraction

Any pairs of brackets should be expanded

When integrating an indefinite integral
(one with no limits), what must we always
remember?

+C

Why do we integrate?

To find the area under a curve,
or to recover f(X) from f'(X)

What do we have to remember when the
enclosed area is below the x-axis?

The answer will be negative, so we explain
this fact and change the answer to positive

What do we have to remember when the
area is partly above and partly below the
X-axis?

We have to work out the areas separately (one
above x-axis, one below) then add

How do we find the area between two
curvesoralineandacurve?

How do we find where the curves meet?

J'(curve above — curve below) ax

Use y= ) and solve

What do we get if we integrate
acceleration?

What do we get if we integrate speed?

Speed

Distance

ngle Formulae

Compound A
cos(A + B)=?
cos(A-B)=7?
sin(A+B)=7?
sin(A-B)=7?

cosAcosB — sinAsinB
cosAcosB + sinAsinB

sinAcosB + cosAsinB
sinAcosB — cosAsinB

When asked to find the exact value of sin,
cos or tan, what should you look for?

If a right-angled triangle is not involved,
what shoutd you do?

Right-angled triangles

Try to make an expression up which involves
right-angled triangles and exact values you
know (eg 30, 45, 60 degrees)
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If you are give sin, cos or tan and told that
the angle is acute

Draw a right-angled triangle, use Pythagoras
to find the missing side, then use

(0°< x°<90° 0< x<Z), how can you SOHCAHTOA

find the other ratios as exact values?

sin2A =? 2sin Acos A

cos2A = ? (three possible answers) cos? A—sin? A
2cos’ A-1
1-2sin* A

How can you expand cos4A, sin4A etc?

How can you expand cos3A etc?

Write as (2A+2A) then expand using the
formulae

Write as (2A+A) then expand using the
formulae

When solving a trig equation, what two-
step process shoud you follow?

Is it a “straight-forward solve”?
If not, then “double angle solve”

How do you recognise and solve a
“straight-forward solve”?

sin, cos or tan appears once only
Solve to find acute angle, then use ASTC

How do you recognise and solve a
“double-angle solve”?

Look for a double angle and a single angle (eg
2A and A)

Replace the double-angle formula with an
appropriate single expression, then make one
side zero and factorise in order to solve

What should you always check at the end
of a trig question?

Should the answer be given in degrees or
radians?
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The Circle

What kind of circle has equation...
X+y=r?
(x=ay+(y-b*=r?

X+ +2gx+2/+€=07

centre (0, 0), radius 7

centre (4, b), radius r

centre (—g,— ), radius \/g* + > —¢

How do you find the equation of a circle?

Do you need to expand the brackets and
tidy up your answer?

Find the centre and radius, then use
(x—ay +(y-b’=r

No!!

How can you show that an equation does
NOT represent acircle?

Try to find the radius — you should be left
with the square root of a negative number,
which is impossible, or zero

How do you find where a line meets a
circle?

Rearrange the line into the form )= or X=

(whichever is easier) then substitute this into
the circle and solve

How do you show that a line is a tangent to
acircle?

As above — you should find equal roots, 1€
only one point of contact (alternatively, show

that &> —4ac=0)

How do you show that a line does not meet
acircle at all

As above — this time show that there are no
real roots, ie &* —4ac<0

How do you find the equation of a tangent
to acircle?

Find the gradient of the radius

Use m, x m, =—1 to find the gradient of the
tangent

Then use y—b=mx—a)

What is a common tangent?

A line which is a tangent to two circles

How do | show that two circles touch
externally?

Show that the distance between the two
centres is equal to the sum of the two radii

What is meant by congruent circles?
What is meant by concentric circles?

Circles that are the same size

Circles with the same centre

Ullapool High School Mathematics Department

MOR




‘Mistakes are the portals to Discovery’ James Joyce

Vectors

What is the difference between a vector
and a scalar?

A vector has magnitude (size) and direction,
whereas a scalar only has magnitude

What is meant by giving a vector in
component form?

How would you write thisin i, j, k form?

Writing the answer as a column vector with
a

brackets, eg | b
A

al+bj+ck

How do you find the magnitude (length)
a

of vector u=| 56| ?
c

=T+ b+

How do you find vector AB?

AB=b-a

How do you show that two vectors are
parallel?

Show that one vector is a multiple of the other

If point P divides AB in the ratio m:n,
how do you find the coordinates of P?

Use the Section Formula: p= —I—(ng + mb)
- m+n

and then write out the coordinates of P

(or use ratios to create an equation and solve)

What are the two forms of the scalar (or
dot) product?

a-b-{dlfcos
(for this version, remember that the vectors must
NOT be “nose-to-tail”)

é'.g:albl +32b2 +a3b3

How do you find the angle between two
vectors?

Use the dot product and solve to find 4
a-b

Gl

- or use formula cos@ =

How do you show that two vectors are
perpendicular?

Show that - b=0

Useful rules:
a-2="

a-(b+0)=?
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Further Calculus

What do you get if you differentiate:

sin x? cos X

cos X? —sin X

What do you get if you integrate:

sin X? —cos X+ ¢

cos x? sin X+ ¢

What is the chain rule for differentiation? | 7'(g()))x g'(X%)

(How do you differentiate f(g(x))?)

(differentiate around the brackets, then
multiply by the derivative of what is inside
the brackets)

What do you get if you differentiate:
sin(ax+ b) ?

cos(ax+b)?

acos(ax+ b)

— asin(ax+ b)

What do you get if you integrate:
sin(ax+b)?

cos(ax+b)?

—%cos(ax+ b+ec

%sin(aX+ b+c

What you get if you integrate (ax+5)"?

(ax+ b™ N
amn+1
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The Wave Function

How do you express acos X+ bsin x in the
form Acos(xta) or ksin(xta)?

Expand the brackets

Equate coefficients

Solve to find & (square and add to get k*)
Solve to find « (divide to get tanea )

How do you know which quadrant ¢« isin?

Look at the signs for kcosa and Asina
- if both are positive then ¢ is acute,
otherwise you need to do an ASTC diagram

Given the choice, which version of the wave
function should you use?

If it starts with cos, use Kcos(X* )
If it starts with sin, use Asin(X*cr)

Use the version which keeps both
coefficients positive, if possible

How do you find the maximum or
minimum values of a wave function

Think of the graph: when is cos (or sin) ata
maximum or minimum, then adjust as
necessary

How do you solve dcos x+ bsin x= ¢?

Put the left-hand side into a wave function
form, then solve in the usual way

What if the question has 2.x or 3x etc?

You still solve the problems in the usual way
with 4 and « found as before — but at the
end you will need to divide any answers to
find x
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Exponential and Logarithmic Functions

What points does the graph of y=a*

always pass through? (y equals a to the
power X)

(0,1)and (1, 3)

What points does the graph of y=1log, x

always pass through? (y equals the log of x,
base a)

(1,0)and (&,1)

How do you rewrite y=1log, x in power
form?

x=a

How do you solve an equation where x is
the power? (eg 4* =10)

Take logs of both sides then use log rules to
work out X

How do you solve a log equation?

Express each side as a single log then
“cancel” the logs

Or, get logs to one side and numbers to the
other, then rewrite using power form

Log rules:
log X+log y="7 log Xy
X
log x—log y="7 log —
y
log X" =7 nlog X
log,1="? 0
log,a="? I
How do you get log to base e (the natural In button
log) on your calculator?
How do you get log to base 10 on your log button
calculator?
If the graph of log yagainst log x is a Y= kX"

straight line, how do you find yin terms of
x?

The values of kand 77can be found from the
graph

If the graph of log yagainst x is a straight
line, how do you find yin terms of x?

y=ab"
The values of dand & can be found from the
graph
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CAREER GUIDE 2025-26 Skills

Devel t
Mathematics vs Applications of Mathematics Scotland

This guide explains how Mathematics and Applications of Mathematics align with different
career paths. The information is subject to change and is not a comprehensive list,
so always check specific course or career requirements.

+[—
b B

Mathematics focuses on algebra, calculus, and problem-solving.

L Applications of Mathematics covers numeracy, finance, and
data handling for everyday use.

Launched in 2021, just over 35,000 pupils worked towards a National 4, National 5 or Higher
Applications of Mathematics qualifications in 2024 (SQA Statistics). It is recognised as a
suitable alternative to Mathematics when applying to most work and study opportunities.

o Applications of Mathematics IS likely a suitable alternative to Mathematics,

when applying to:

Acting Agriculture

Art Childcare
Criminology Dance

Dental Nursing/Oral Health* English

Fire Service Film and Media
Geography* Graphic Design
Hair and Beauty History
Hospitality Journalism
Languages Law

Midwifery* Music

Nursing* Paramedic Science*
Philosophy Physiotherapy*
Police* Politics

Social Work Teaching*
Theatre Tourism
Veterinary*

*Further detail — when it IS likely to be suitable




o Applications of Mathematics MAY be a suitable alternative to Mathematics

Accounting and Finance* Architecture*

Armed Forces/Military* Business*

Computing* Dentistry*

Economics* Electrical (Electrician) *
Joinery* Medicine*

Plumbing* Psychology*

Science* Sports*

*Further detail — when it MAY be suitable

e Applications of Mathematics is NOT recommended as an alternative to
Mathematics

Mathematics* Engineering*
*Further detail — when it is NOT recommended
*Further Detail

a suitable alternative to Mathematics
But still check

Q When Applications of Mathematics IS likely to be

Dental Nurse/Oral Health
The following courses offer training in Dental Nursing/Oral Health and have no Mathematics
requirements:

e Glasqgow Caledonian University BSc Oral Health Science

e New College Lanarkshire HNC Dental Nursing

o University of the Highlands and Islands BSc Oral Health Sciences

Geography
For example, both the MA Geography and BSc Geography at the University of Edinburgh
accept Mathematics or Applications of Mathematics.

Midwifery
There are three universities in Scotland that offer degrees in midwifery. They all require
Mathematics or Applications of Mathematics at National 5 Grade C

o Edinburgh Napier University

¢ Robert Gordon University

o University of West of Scotland

Nursing
Some nursing degrees require National 5 Mathematics or Applications of Mathematics,
such as Glasqow Caledonian University




Paramedic Science
Some Paramedic Science degrees require National 5 Mathematics or Applications of
Mathematics, such as Glasgow Caledonian University and Queen Margaret University.

Physiotherapy
There are three universities in Scotland offering degrees in physiotherapy.
e Glasgow Caledonian University — No Mathematics requirement
e Queen Margaret University - Requires National 5 Mathematics or Applications
Mathematics. Two of Biology, Physics, Chemistry or Mathematics/Applications of
Mathematics at Higher**
¢ Robert Gordon University - two from Biology/Human Biology, Chemistry,
Mathematics/Applications of Mathematics and Physics**

Police

You do not need any formal qualifications to become a police officer with Police Scotland.
The application process involves the Police Scotland Entrance Test (PSET), which includes
a numeracy element. Applications of Mathematics is a suitable subject to prepare for this.

Teaching
National 5§ Mathematics or Application of Mathematics at C is required.
For an example, see the University of Edinburgh

Veterinary
Applications of Mathematics is a suitable alternative to Mathematics for the following courses:
e Scotland’s Rural College (SRUC) BVSci Veterinary Science
o University of Edinburgh BVM&S Veterinary Medicine and Surgery
¢ University of Glasgow Veterinary Medicine & Surgery BVMS**
e University of Glasgow Veterinary Biosciences BSc/MSci**

be a suitable alternative to Mathematics
Double check

0 When Applications of Mathematics MAY

Accounting and Finance
Examples where Applications of Mathematics is a suitable alternative:
e Dundee University BAcc (Hons) Accountancy
e Queen Margaret University BA (Hons) Business Management with Finance
¢ University of the Highlands and Islands BA (Hons) Accounting and Finance
¢ University of Strathclyde BA Hons Accounting — ‘Mathematics or Applications
of Mathematics is required for Accounting’

Examples where Applications of Mathematics is not a suitable alternative:
e University of Edinburgh MA Accounting and Finance — National 5 Mathematics
is required. National 5 Applications of Mathematics is not accepted as an
alternative, but Higher Applications of Mathematics is accepted as an alternative**

Architecture
Examples where Applications of Mathematics is a suitable alternative:
¢ Dundee University Architecture MArch (Hons)
e Edinburgh Napier University BSc (Hons) Architectural Technology
¢ Glasgow School of Art BArch Architecture**
¢ Robert Gordon University BSc/MArch Architecture**




Examples where Applications of Mathematics is not a suitable alternative:
e University of Edinburgh BA/MA Architecture**
o University of Strathclyde BSc (Hons) Architectural Studies — more information

Armed Forces/Military

The requirements will vary by role. For example, there are no formal qualifications needed

to join the British Army as an infantry soldier, but for engineering roles across all branches
of the Armed Forces, Applications of Mathematics is not recommended as an alternative to
Mathematics.

Business
Examples where Applications of Mathematics is a suitable alternative:
e Edinburgh College HNC Business
e Queen Margaret University BA (Hons) Business Management
o Strathclyde University BA (Hons) Business
e University of the Highlands and Islands HND Business

Examples where Applications of Mathematics is not a suitable alternative:
e Edinburgh University MA Business Management — National 5 Mathematics is
required. National 5 Applications of Mathematics is not accepted as an alternative,
but Higher Applications of Mathematics is accepted as an alternative™*

Computing
Examples where Applications of Mathematics is a suitable alternative:
e Edinburgh Napier University Beng (Hons) Computing
e Glasgow Caledonian University BSc (Hons) Computing
Examples where Applications of Mathematics is not a suitable alternative:
¢ Edinburgh College HNC Computing and HND Computer Games
Development/Software Development/Computer Networking/Cyber Security**
o Edinburgh University BEng Computer Science

Dentistry
Dentistry is highly competitive, and anyone wishing to pursue it should thoroughly research
requirements. Examples where Applications of Mathematics is a suitable alternative:
e University of Glasgow Dentistry BDS — Higher Mathematics/Applications of
Mathematics or Physics is required**
Examples where Applications of Mathematics is not a suitable alternative:

e University of Dundee Dentistry BDS — National 5 Mathematics is required, and
Applications of Mathematics is not accepted as an alternative**

Economics

Examples where Applications of Mathematics is a suitable alternative:
e University of Dundee BSc (Hons) Economics
o University of Stirling BSc (Hons) Economics

Examples where Applications of Mathematics is not a suitable alternative:
e Edinburgh University MA (Hons) Economics

Electrical (Electrician)
Examples where Applications of Mathematics is a suitable alternative:
» Forth Valley College - Pre-Apprenticeship Electrical Installation

Examples where Applications of Mathematics is not a suitable alternative:
o West College Scotland - Pre-Apprenticeship Electrical Installation
o Glasgow Clyde College - Pre-Apprenticeship Electrical Installation




Joinery
Examples where Applications of Mathematics is a suitable alternative:
e Perth UHI — Construction (Carpentry and Joinery) NPA
e Forth Valley College NQ Carpentry & Joinery (Pre-Apprenticeship)**

Examples where Applications of Mathematics is not a suitable alternative:

o Fife College - National Progression Awards Carpentry & Joinery - National 4
Mathematics is required. National 4 Applications of Mathematics is not accepted
as an alternative, but National 5 Applications of Mathematics is accepted as
an alternative™*

Medicine
Entry to Medicine is extremely competitive and anyone wishing to pursue medicine should
research how choosing Mathematics or Applications of Mathematics impacts their options.
Examples where Applications of Mathematics is a suitable alternative:

o University of Edinburgh

Examples where Applications of Mathematics is not a suitable alternative:
e University of Aberdeen**
e University of Dundee**
¢ University of Glasqgow**
o University of St Andrews

Plumbing
Examples where Applications of Mathematics is a suitable alternative:

e Perth UHI — Pre-Apprenticeship Plumbing

e West College Scotland — Pre-Apprenticeship Plumbing with Renewable
Technologies

e Forth Valley College — Pre-Apprenticeship in Plumbing**

Examples where Applications of Mathematics is not a suitable alternative:

e Fife College - National Progression Award: Building Services: Plumbing and
Electrical — National 4 Mathematics is required. National 4 Applications of
Mathematics is not accepted as an alternative, but National 5 Applications of
Mathematics is accepted as an alternative**

Psychology
Examples where Applications of Mathematics is a suitable alternative:
o Abertay University BSc (Hons) Psychology
Dundee University BSc (Hons) Psychology
Edinburgh Napier University BA (Hons)/ BSc (Hons) Psychology
Strathclyde University BA (Hons) Psychology
St Andrews University BSc/MA (Hons) Psychology
University of the Highlands and Islands BSc (Hons) Psychology

Examples where Applications of Mathematics is not a suitable alternative:
« Edinburgh University BSc (Hons) Psychology

Science
Examples where Applications of Mathematics is a suitable alternative:
e University of Edinburgh BSc (Hons) Biological Sciences
e University of Highlands and Islands HNC Applied Sciences
e BSc (Hons) Food Science, Nutrition and Wellbeing at the University of Abertay

Examples where Applications of Mathematics is not a suitable alternative:

e University of Edinburgh BSc (Hons) Physics
e University of Edinburgh BSc (Hons) Chemistry




Sports
Examples where Applications of Mathematics is a suitable alternative:

o Aberdeen University BSc (Hons) Sports And Exercise Science

o Abertay University BSc (Hons) Sports Development and Coaching

o Heriot Watt University BSc (Hons) Sport and Exercise Science

o Stirling University BA (Hons) Sport Development and Coaching

Examples where Applications of Mathematics is not a suitable alternative:

o Edinburgh Napier University BSc (Hons) Sports Coaching — National 5
Mathematics is required. National 5 Applications of Mathematics is not accepted as
an alternative, but Higher Applications of Mathematics is accepted as an alternative

e University of Edinburgh BSc (Hons) Applied Sport Science

When Applications of Mathematics is NOT

recommended as a suitable alternative to Mathematics
Still check with institutions

Engineering
Engineering requires algebra, calculus, and trigonometry, which is covered in-depth within
Mathematics. Applications of Mathematics is not considered as an alternative.

Mathematics
Mathematics involves algebra, calculus, and trigonometry, which is covered in-depth within
Mathematics. Applications of Mathematics is not considered as an alternative.
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Entry requirements may change, so individuals are encouraged to check with the relevant
colleges or universities. This guide is for general information only and should not be used as a
substitute for checking official university requirements.

As part of widening access efforts, some institutions may offer greater flexibility with entry
requirements, so it may be worth contacting them directly for guidance if widening access
criteria apply.

Developed by: David Harvey, Careers Adviser

Skl”S Contact: David.harvey@sds.co.uk

Development SOURCES: Information from reliable online sources
Scotland with confirmation and/or further detail sought via
college and university admissions.

**Confirmed by admissions in 2025

All information and links are correct at time of publication June 2025

To any report issues or make resource suggestions,
contact SDS National CIAG Team, email: cmsresource@sds.co.uk




