A LEVEL MATHEMATICS
PRE-COURSE MATERIALS AND NOTES

Name: ______________________________________________________

Submission Deadline: Monday 9th September 2019
1

Dear Student,
Thank you for your interest in studying Mathematics at A-Level. In order to prepare you for the demands of
the A-Level course we have put together this booklet to ensure that you get the best possible start to the
course.
A-level Mathematics provides students with a thorough grounding in the mathematical tools and techniques
often needed in the workplace. The logic and reasoning skills developed by studying A-level Mathematics
make sure the qualification is widely respected even in non-mathematical arenas.
The A-level is made up of Pure Mathematics which makes up two-thirds of the qualification and provides
techniques in Algebra, Geometry, Trigonometry and Calculus that form the fundamental building blocks of
the subject. Mathematical applications make up the remaining third of the qualification, covering Mechanics
(forces, motion, projectiles, mathematical modelling and collisions) and Statistics (probability and data
handling). The assessment consists of three two hour papers at the end of Year 13, all equally weighted with
differences in content outlined later in this booklet. A-level Mathematics provides a foundation for further
studies in a variety of subjects including Science and Engineering.
Through completing the exercises in this booklet you will focus on key GCSE topics that are essential to
your understanding and ability to make progress with the content of the course at A-Level. The questions
must be completed on file paper and handed to your A-Level Mathematics teacher in
September.
You will require a specific type of advanced scientific calculator and by the end of the course “students must
demonstrate the ability to use calculator technology to compute summary statistics and access probabilities
from standard statistical distributions”. The calculator we recommend is the Casio fx-991EX
Classwiz and will be on sale from the Maths department for £20 in September.
Have an enjoyable summer and we look forward to seeing you in September.
Mr N Hamilton
Head of Mathematics
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Expectations
By completing this work booklet you are already committing yourself to the hard work that is involved in
studying Mathematics at A level. It is a challenging course which requires motivation, time and commitment.
The course is taught over 5 hours a week by two teachers; three of these hours will be taught by one teacher
(predominantly Pure Mathematics) and two hours will be taught by the other teacher (predominantly
Statistics and Mechanics). Each teacher will set you a weekly homework which will be marked and returned
to you with the necessary feedback for you to improve. Outside the classroom you should commit yourself
to doing one hour of work for every hour in school. That is five hours of work outside the classroom each
week. Some of this time will be spent completing homework and the rest can be used to write your notes
up neatly in preparation for revision, completing extra exercises to practise key skills or using
www.mymaths.co.uk to revise a topic studied previously.
It is reasonable to expect that you may find some parts of the course more challenging than others. It is
important that you spend time practising each aspect of the course especially the more difficult parts. It is
your responsibility to seek help when needed and this is best done sooner rather than later. You will be able
to approach your own Mathematics teachers for extra help or you can attend one of our drop-in sessions
which run after school. These will be advertised in your maths lessons in September.
The more you put into the course the better your results will be!

Useful websites
For all the necessary information about the course:


http://www.aqa.org.uk/subjects/mathematics/as-and-a-level/mathematics-7357

For extra guidance to complete the exercises in this booklet:
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www.mymaths.co.uk (login: leonards password: fourteen)
https://hegartymaths.com/ (Use the login you were given in Year 11)
http://mrbartonmaths.com/topics/
http://www.examsolutions.net/basic-maths

Course Specification
You will be required to demonstrate overarching knowledge and skills, which must be applied, along with associated
mathematical thinking and understanding, across the whole of the detailed content. These are as follows:
• OT1: Mathematical argument, language and proof
• OT2: Mathematical problem solving
• OT3: Mathematical modelling

The detailed content can be found here and summarised below:
http://www.aqa.org.uk/subjects/mathematics/as-and-a-level/mathematics-7357
A: Proof
B: Algebra and functions
C: Coordinate geometry in the (x,y) plane
D: Sequences and series
E: Trigonometry
F: Exponentials and logarithms
G: Differentiation
H: Integration
I: Numerical methods
J: Vectors
K: Statistical sampling
L: Data presentation and interpretation
M: Probability
N: Statistical distributions
O: Statistical hypothesis testing
P: Quantities and units in mechanics
Q: Kinematics
R: Forces and Newton’s laws
S: Moments
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YOU SHOULD BE ABLE TO:





Expand double brackets.
Factorise a quadratic expression into 2 brackets, recognise the difference of 2 squares and complete the
square.
Solve a quadratic equation by factorising, completing the square and the use of the quadratic formula.

1. Expand and simplify
a) (x+5)(x+3)

b) (x-8)(x+7)

c) (3x + 5)(x+2)

d) (2x – 7)2

2. Factorise the following quadratic equations into double brackets and solve

3. Factorise the following quadratic equations using the difference of two squares

4. Solve the following quadratic equations using the quadratic formula.
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SECTION 6: Indices
WHAT YOU SHOULD KNOW:



How to simplify expressions using the laws of indices
How to calculate expression with indices.

A: Simplify the following using the laws of indices

1.

a 4  a9

2.

(a 4 ) 6

3.

4.

a 2  (a 2 ) 3

1
8 2

5.

(a )

6.

a 3  a 2
a

a7
a 5

B: Calculate the following

1.

2.

3.

4.

11

16

1
2


2
3

5.

27

6.

3
 
4

9 2

180

4

3
2

2

SECTION 7: Pythagoras and Trigonometry

WHAT YOU SHOULD KNOW:



How to use Pythagoras’ Theorem
How to use trigonometry on right angled triangles

A: Find the missing lengths and angles (labelled x) on the triangles using Pythagoras’ Theorem and
Trigonometry
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SECTION 8: Graph Sketching

WHAT YOU SHOULD KNOW:



How to sketch straight lines
How to sketch quadratic and cubic curves.

Sketch the following graphs, labelling any points of intersections with the axes (i.e. not just the y intercept)
Linear Equations (straight lines)
𝑦 = 5𝑥 − 10

𝑦 = 6 − 3𝑥

𝑥 − 2𝑦 = 11

3𝑥 + 4𝑦 − 2 = 0

𝑦 = 3𝑥 − 𝑎
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(𝑎 > 0)

𝑦 − 𝑝 − 𝑞𝑥 = 0

(𝑝 > 0, 𝑞 > 0)

Quadratics, Cubics and Reciprocals

𝑦 = (𝑥 + 3)(𝑥 − 2)

𝑦 = 𝑥 2 − 7𝑥 + 12

𝑦 = (5 − 𝑥)(3 + 𝑥)

𝑦 = 𝑥 2 − 𝑎𝑥

𝑦 = 𝑥3

𝑦 = 𝑥 3 − 9𝑥

𝑦=

14

1
𝑥

𝑦=5−

1
𝑥
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Sections 7 and 8 refer to Further Mathematics only

Sections 10 refers to Further Mathematics only
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