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What can you expect when you
enrol on an NEC course?

Access to our online learning platform

learn@nec is your gateway to the NEC community. As well as
your course materials, you'll find additional resources to support
your study, forums to connect to fellow NEC students,
information about exams and assessment and ways for you to
contact your tutor and the Student Support Team.

Learning materials written by subject experts

Our learning materials are written by subject experts and
designed to cover the carefully selected awarding body
specifications.

Tutor-marked assignments

Our tutors have demonstrated expert knowledge in their field,
and will provide you with feedback on your assignments to help
you progress through your course. Many of our tutors are
examiners for the main awarding bodies so have experience of
marking exam papers which helps them provide excellent
feedback and support.

The online NEC platform is clear and
uncomplicated and keeps your
interest. You can keep a blog of your
own learning diary and liaise with
fellow students.

Helen

Superb organisation from signing up
to getting results. High quality
resources with well linked
assignments.

Ceebee

So what will a course topic look
like?



Course content

NEC's Structured Fast Track A level Maths course will follow the same topics as Pearson Edexcel’s
maths A level but has a set schedule, allowing you to complete the course within one academic year
rather than two.
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Section 1 Topic 1
Algebra

1.1.1 Introduction

Algebra is the fundamental skill that you really have to acquire if your
study of A level mathematics is to be successful. You have to keep up a
high level of accuracy in completing fairly routine tasks. This can only
come with plenty of practice, so there are many questions for you to do
in this topic, and, of course, answers at the end of the topic so that you
can check that your working is correct.

The basic techniques include expanding brackets and the reverse of
this, factorising: this is what we look at first, followed by methods for
more advanced factorisation. We then look in more detail at one
particular technique that will be useful in the next topics — rewriting a
quadratic equation so that we can read off the minimum or maximum
point.

Objectives

When you have completed this topic, you should be able to:
B understand what a polynomial is
B add, subtract and multiply polynomials

B usc the notation f{x), g(x), etc. as a short way of writing
polynomials

take out a common factor
factorise quadratics

use the factor theorem to find linear factors of other polynomials

divide polynomials by a linear factor.



1.1.2 Mathematical skills

Y ou should have already picked up most of the basic skills required in
algebra from your study of GCSE — it’s now a question of applying
those skills to longer questions and more complicated expressions.
In particular you need to be able to:
B remove brackets, taking care of any minus signs, e.g.
B(x*-2)=-3x"+6
B multiply out brackets, e.g.
(x-3)2x*+4)=2x" -6 +4x - 12
B manipulate fractions confidently, e.g.
2.1 431
3 2 6 6
B take out a common factor, e.g.
2x — 4o’ = 2x(1 — 2x)
B factorise a quadratic expression, e.g.
X —dx—12=(x—6)(x +2)
As you progress through the topic you will find that the expressions
become a little more involved — but at the same time your skills

increase so that if you master the fundamentals now you will not find
much to fear in the future.

1.1.3 Polynomials

Algebra uses letters which can take a variety of values instead of just
one and for this reason are called variables.

A polynomial is a collection of terms involving a variable, usually x,
such as x* — 2x* + 5, or simply 3x + 1.

When the highest power of the variable is 2, for example x* — 3x + 7, it
is called a quadratic polynomial, or quadratic for short.

A cubic polynomial such as x* — 4x” + 5x + 4 has a highest power of 3.
It can also be called a polynomial of order 3.

A polynomial where the highest power is 1, such as 3x+ 1 orx + 7, is
called a linear polynomial (often just described simply as being linear).

As you can see polynomials are usually written with the term involving
the highest power first, then the powers go down until the term without
the variable, called the constant term.

The numbers in the polynomial expressions are called coefficients. For
example, in the polynomial x* — 4x” + 5x + 4, the coefficient of the
x’-term is —4 and the coefficient of the x’-term is 1.



In fact, all the powers of the variable have to be positive integers (not
counting the constant term).

‘ 4 .
Neither ¥ + 2>+ Vx =3 norx> +x—3 + — , for example, is a
X

polynomial.

Think of these polynomials as functions in which we can input a value
of x and find an output. We can use function notation to label them by
giving them a letter and writing f{x) or g(x) if our variable is x, so that
we could write our cubic polynomial above as

flx)y=x"—4x*+5x+4

We can find the value of the function for a particular value of the
variable, for example.

The variable is not always x — it can sometimes be another letter, ¢ say,
in which case our cubic would be written as
fin=r—4r+5:+4

Once we’ve labelled the polynomial like this, we can simply write f{x)
instead of writing it down in full when we need to refer to it. Now we
can take another polynomial, our quadratic above for example, and call
it g(x), so that

gx)=x"-3x+7

Adding and subtracting polynomials

If we want to add these polynomials f{x) + g(x), we add the like terms
together, so that the x* terms are added together, and so on. For the
moment, we can set this sum out as though we were adding numbers,
although normally you would write them on one line:

ftx) X' —4x*+5x+4
+ g(x) x-3x+7

X3P+ 2x+ 11
We use the same method of combining like terms when it comes to
subtracting polynomials, but we have to be very careful to watch the
signs. Probably the best way until you are very confident 1is to take the
subtraction in stages.
Suppose you want to subtract g(x) from f{x). You could write
fx)—gx) = (x> —dx* + 5x+4) - (x* = 3x+7)

Since there is nothing outside the first bracket on the right-hand side we
don’t need it and we can write the polynomial without it.

The last bracket has a negative sign outside and this means that a/ the
signs have to be changed if we want to remove it, because we are
subtracting every term in the second bracket.



When this has been done, we add the like terms together as we did
when we added the polynomials.

flx)—glx)=x" -4 +5x+4—x*+3x -7
=x'—5x"+8x-3

Multiplying polynomials
You probably already know that to multiply out a bracket such as
2x(3x — 4), you multiply both terms inside the bracket by the 2x, to give
2x(3x — 4) = 6x" — 8x
To expand an expression such as (2x + 3)(3x — 4) we split the first

bracket into two parts and multiply out each separately, collecting
together any like terms:

(2x + 3)(3x — 4) = 2x(3x — 4) + 3(3x — 4)
=6x°—8x+9x—12
=6x°+x—12

When multiplying more complicated polynomials, you need to be quite
systematic. Suppose we had to find the product of two quadratics, for
example:

(1 =3x+ (1 —4x - x%)
One way would be to multiply everything in the right-hand bracket by

each of the terms in the left-hand bracket in turn, and then collect like
terms together:

(1=3x+x7)(1 —4x —x%) = 1(1—4x—x?) — 3x(1—4x—x?) + x°(1 —4x—x°)
=1—dx—x* - 3x+ 127 +32 +x7 -4 —xt
=1-Tx+12¥2—x —x*

Make sure that you can multiply out the polynomials in the following
practice questions without making mistakes. If you do make a mistake,
try to see what the product was that led to the slip and correct it.

As you work through this topic and complete further practice exercises,

you should begin to get a firm basic knowledge of the complicated rules
for combining and separating these polynomials. Some of the ideas may
already be familiar to you, but there will be others that are probably new.

Now do the following questions.



Practice questions

1 Expand:
(a) 3x(2x+4) (b) 3(2x-1)
(c) —4(2x-3) (d) —2x(1 +x)
(e) 3x(1-3x) () —4x(5—3x)
2 Expand:

(a) (4x+D2x-3)  (b) 2x—H(3x-2)
© x-3)2x+3) () (1-x0(1+2x)

(e) (1+3x)(2-x) ) (1+4x)(3x—2)
3  Expand:
(@) 3x(1-2x+x) (b) (1 —2x)(1 +x+2x9)

() (1-x)(1+x+xH) () (1-2x+x)(1+2x—x%
(e) (1-x—xH(3+2x+3x%)
) (1+x+x?
4 If
fix) =3x8 2"+ 5x -7
g(x)=4x*—3x+2

h(x)=2x-1

find

(a) flx) +g(x) (b) flx)—gx)

(¢) g(x)+ 2h(x) (d) fAx)—3h(x)
(e) 2g(x)—flx) () gx) x h(x)

Answers are provided at the end of this topic.

1.1.4 Factorising

Factorising is an essential skill to acquire. [n general, students who are
able to factorise reasonably easily find the algebra in this topic quite
manageable.

Terms with a common factor

These are the easiest type, where you can spot a common factor in each
of the two terms.



Example

Factorise 3x° — 12x.

Solution
1 Find the highest number that will divide both terms: here 3.
2 Find the highest power of the variable dividing both terms: here x.

3 Combine these two outside a bracket: here 3x( ).

4 Inside the bracket find the terms that give the original expression:
here 3x(x —4)

Practice questions

5 Factorise
(a) 3x—6x7 (b) 4xy + 8y ) pe’ -1
(d) 12x% + 16x° (e) 6p—9q ) x+5¢°

Factorising a quadratic

Suppose we have to factorise x* + 7x + 12, which mean expressing it in
the form (x + a)(x + b), where a and b are numbers we have to find.

[f we multiply these brackets out, giving x> + (a + b)x + ab and
compare the quadratics, we can see that we want to choose « and b so
thatab=12anda + b="T7.

This is quite easy: one must be 3, the other 4 and so the factors are
(x+3)x+4).

Note that if the original expression had been x* — 7x + 12, we would still
have ab = 12 but now @ + b = -7. Since the product ab 1s positive, the
numbers a and b have the same signs; since the sum a + b is negative,
they must both be negative and so the factors in this case would be
(r—3)(x — 4).

If ab is negative, then @ and b have opposite signs. In this case we have
to look at the sum a + b, the x-coefficient. If this is positive, then the
larger of @ and b is positive: if negative, then the larger is negative.

So for example with x* + 2x — 8: gb = —8 means that ¢ and b have
opposite signs.



a + b =2, so the larger is positive: +4, —2 with factors (x + 4)(x — 2).

If instead we have x* — x — 12: @b = —12, again opposite signs but this
time the larger is negative: —4, +3 with factors (x — 4)(x + 3).

You may already know that if the x-coefficient is zero, for example

x% = 16, the numbers a and b are the same but have opposite signs; here
4 and —4 with factors (x + 4)(x — 4). This type of expression is called the
difference between two squares.

You can always check you have the right factorised form: multiply your
brackets out and make sure you get the quadratic expression you were

given.
Example

Factorise the following:

(@) x°+4x+3

(b) x> 6x+8

(c) x¥*+x—12

(d) x*—3x—10

(e) x*—4
Solution

(a) Here ab=3,a+ b =4 = both positive;

land 3 = (x+ D(x + 3)
Tip
‘=" is the implication sign: a = b means a implies b. You will find it
cropping up everywhere — usually you can translate it as meaning ‘so’,
e.g.ab=3, a+ b =4, so both positive.
(b) Here ab =8, a + b =— 6 so both negative.

2and 4= (x-2)(x-4)

(¢) Here ab=-12,a+ b =1 so opposite signs, and positive bigger;
dand -3 = (x+4)(x-3)

(d) Here ab=-10,a + b = -3 so opposite signs, negative bigger;
—Sand 2 = (x - 5)x +2)

(e) Here ab =—4 and a + b = 0 = equal and opposite;

2and -2 = (x + 2)(x - 2)



Want to continue?

Contact our Student Recruitment Team.

They can help you with finance options, any additional questions, and
take you through the enrolment process when you are ready to
proceed.

Helping you succeed

NEC students are eligible for a wide range of offers and additional
support, helping you succeed during and after your studies with us:

« Additional services such as revision sessions and exam booking
service

«  10% off the first year of undergraduate study with the Open
University

«  10% off the first level of study with the Open College of the Arts

« TOTUM card, giving you discounts on everything from groceries to
cinema tickets

Click here to return
to the course page.

Contact us:
info@nec.ac.uk
0800 389 2839
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