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  Background Information 
   

1  

  
Introduction 

  Following a review of the National Curriculum requirements, and 
the establishment of the National Qualifications Framework, all the 
unitary awarding bodies revised their GCSE specifications for first 
examination in 2003.  These specifications were revised for 
examination in 2008 to incorporate necessary changes in moving to 
two tiers of assessment.  The 2008 specifications were revised for 
examination in 2009 to incorporate necessary changes following the 
withdrawal of coursework.  The new specifications will be used by 
schools and colleges for two-year courses starting in September 
2007. 

 

1.1 Purpose This Teachers’ Guide has been provided to assist teachers in their 
preparation for the delivery of courses based on the revised AQA 
GCSE specifications 4306 and 4307.  The guide should be read in 
conjunction with the specification document and the specimen 
material that accompany them.  All documents are available in hard 
copy.  The specifications and specimen assessment materials are 
also available on the AQA website (www.aqa.org.uk). 

 

1.2 Requirements at GCSE 

Tiering 

 

In GCSE Mathematics the scheme of assessment must include 
question papers targeted at two tiers of grades: A* – D (Higher), 
and C – G (Foundation). 

Candidates should be entered at the tier appropriate to their 
attainment.  In GCSE Mathematics (Modular) each candidate may 
enter for each individual module at a different tier of entry.  
However, the final range of grades available to a candidate is 
determined by the tier of entry for Module 5.  Candidates who fail 
to achieve the mark for the lowest grade available at each tier of 
Module 5 will be recorded as unclassified (U). 
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 Key Skills All GCSE specifications must identify, as appropriate, opportunities 

for generating evidence on which candidates may be assessed in the 
‘main’ Key Skills of Communication, Application of Number and 
Information and Communication Technology at the appropriate 
level(s).  Also, where appropriate, they must identify opportunities 
for developing and generating evidence for addressing the ‘wider’ 
Key Skills of Working with Others, Improving own Learning and 
Performance and Problem Solving. 

Whilst opportunities for delivering Key Skills have been 
highlighted in the specifications.  Section 8 of this Teachers’ Guide 
provides more detail of how they could be delivered and where 
evidence could be collected. 

 

1.3 Use of ICT The subject content of all GCSEs must require candidates to make 
effective use of ICT and provide, where appropriate, assessment 
opportunities for ICT. 

Within this specification candidates will have opportunities to apply 
and develop their ICT capabilities through the practical use of ICT 
tools to support their learning.  The level to which the use of ICT is 
developed will depend in part upon the teaching styles and methods 
used to deliver the subject content, the opportunities available at the 
centre and the abilities of the candidates. 

However, ICT skills are not assessed by any component of this 
specification.   

Suitable opportunities may be found, within each section of the 
subject content, to use ICT skills to find and develop information 
and present findings in a variety of appropriate formats.  Candidates 
should be provided with opportunities to support their work by: 

• Using the Internet/CD-ROMS/databases/software packages 
to obtain, select and manipulate information; 

• Presenting results from investigations using ICT tools to 
amend and refine their work and enhance its quality and 
accuracy; 

The National Curriculum for Mathematics identifies opportunities 
for the use of ICT as candidates learn Mathematics.  The references 
for these opportunities are given below.  Each statement is 
referenced to the corresponding statement in the Foundation or 
Higher Programme of Study in the National Curriculum.  Thus, 
F2.1a refers to AO2, Foundation Programme of Study, statement 
1a. 
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 Specification  
Reference 

ICT Opportunity 

 F2.5f Candidates could use a spreadsheet to construct formulae to model 
situations 

 F2.6d Candidates could use a spreadsheet to calculate points and draw 
graphs to explore the effects of varying m and c in the graph of 

cmxy +=  

 F4.5c Candidates could use databases to present their findings 

 H2.6b – H2.6f Candidates could generate functions from plots of data, (for 
example, from a science experiment) using simple curve fitting 
techniques on graphic calculators, or with graphics software 

 H2.6g Candidates could use software to explore transformations of graphs 

 H3.3b – H3.3f Candidates could use software to explore transformations and their 
effects on properties of shapes 

 H4.1c Candidates could use databases or spreadsheets to present their 
findings and display their data 

 H4.5c Candidates could use databases to present their findings 

 

1.4 Citizenship Since 2002, students in England have been required to study 
Citizenship as a national curriculum subject.  Each GCSE 
specification must signpost, where appropriate, opportunities for 
developing citizenship knowledge, skills and understanding. 

Tasks, particularly those for AO4 Handling Data, promote the skills 
of enquiry and communication.  They also encourage the skill of 
participation and responsible action in the educational establishment 
and/or communication. 

 Specification Reference Aspect of Citizenship 

 F3.1e; H3.1d; H3.1f; 
H3.1j; F4.1a; H4.1a; F4.1b; 
F4.1e; H4.1d; F4.1i; H4.1f; 
H4.1g; F4.5a; H4.5a; 
F4.5b; F4.5c; H4.5c; 
F4.5d; H4.5d; F4.5e; 
H4.5e; F4.5f; F4.5g; 
H4.5g; F4.5h; H4.5h; F4.5j 

Thinking skills, through helping candidates to engage in 
social issues that require the use of reasoning, understanding 
and action through enquiry and evaluation 
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 Specification Reference Aspect of Citizenship 

 F2.2e; H2.2e; F2.3c; F2.3e; 
H.23e; F2.3m; H2.3j; 
F2.3n; H2.3j; H2.3k; 
F2.3q; H2.3p; F2.4a; 
F2.4c; F2.5f; H3.4a 

Financial capability, through developing candidates’ 
understanding of the nature and role of money 

 F2.2e; H2.2e; F2.3c; F2.3e; 
H2.3e; F2.3m; H2.3j; 
F2.3n; H2.3j; H2.3k  

Enterprise and entrepreneurial skills, through developing 
candidates’ understanding of the importance of these skills 
for a thriving economy and democracy 

 F3.4a; F3.4i  Work related learning, through helping candidates to 
appreciate the link between learning and work for a thriving 
economy and society 

 H3.3t; F2.6e Education for sustainable development, through developing 
candidates’ skills in, and commitment to, effective 
participation in the democratic and other decision-making 
processes that affect the quality, structure and health of 
environments and society and exploring values that 
determine people’s actions within society, the economy and 
the environment. 
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2  

  
Specification at a Glance 
Mathematics A 

   

  • AQA offers two GCSE Mathematics specifications.  
Specification A is a traditional linear scheme and is suitable 
for both pre-16 and post-16 candidates. 

• There are two tiers of assessment, Foundation (C-G) and 
Higher (A*-D). 

   GCSE Mathematics A (4306) 

   Paper 1 

Written Paper (Non-Calculator) 50% of total marks 

Foundation Tier 1 hour 30 minutes 
Higher Tier 2 hours 

 

   Paper 2 

Written Paper (Calculator) 50% of total marks 

Foundation Tier 1 hour 30 minutes 
Higher Tier 2 hours 
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Specification at a Glance 
Mathematics B (Modular) 

   

  AQA offers two GCSE Mathematics specifications.  Specification B 
is modular and is suitable for both pre-16 and post-16 candidates. 

• There are two tiers of assessment, Foundation (C – G) and 
Higher (A* – D). 

   GCSE Mathematics B (4307) 

   Module 1 

Written Paper 18% of total marks 

2 x 30 minutes (Both tiers) 

Section A – Calculator 
Section B – Non-calculator 

   Module 3 

Written Paper 27% of total marks 

2 x 45 minutes (Both tiers) 

Section A – Calculator 
Section B – Non-calculator 

 Foundation Tier 

Higher Tier 

 

 

Modules 1, 3 and 5 
are available in 
both tiers 

 

Module 5 

Written Paper 55% of total marks 

Paper 1 Non-Calculator 
Foundation Tier 1 hour 15 minutes 
Higher Tier 1 hour 15 minutes 

Paper 2 Calculator 
Foundation Tier 1 hour 15 minutes 
Higher Tier 1 hour 15 minutes 
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  Scheme of Assessment 
   

3  

  
External Assessment Issues 

3.1 National Criteria Both specifications comply with the following: 

The GCSE Subject Criteria for Mathematics; 

The GCSE and GCE A/AS Code of Practice; 

The GCSE Qualification Specific Criteria; 

The Arrangements for the Statutory Regulation of External 
Qualifications in England, Wales and Northern Ireland: Common 
Criteria. 

 

3.2 Marks per Grade The Foundation Tier will have 50% of the assessment targeted at 
grades G and F and 50% targeted at grades E, D and C. 

  50% 50% 

  G F E D C 

  The Higher Tier will have 50% of the assessment targeted at grades 
D and C and 50% targeted at grades B, A and A*. 

  50% 50% 

  D C B A A* 

 Units Mark One question per tier will have the additional requirement that 
candidates ‘State the units of your answer’. 

This will be clearly written in the question. 

Note that due to the modular nature if Specification B candidates 
may meet this requirement more than once.  In Specification A it 
will occur once per pair of papers at each Tier. 

Candidates will simply be required to state the units of the answer.  
A mark will be lost if they do not do this.   

This mark is independent of the mathematics required to solve the 
question. 

 

3.3 Accuracy The accuracy to which candidates give answers causes problems.  
In general there is no accuracy requirement unless stated.  Answers 
given to 3 significant figures are always acceptable.  The answers to 
Pythagoras and Trigonometry problems, in particular, could be 
given to 3 significant figures. 

However, there are situations where accuracy is important. 
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  Foundation Tier 

Candidates will be required to round off a given value or a 
calculated answer to a given accuracy. 

The required accuracies will be one, two or three decimal places or 
one significant figure.   

Higher Tier 

One question per tier will have the additional requirement that 
candidates ‘Give your answer to a suitable/sensible/appropriate 
degree of accuracy’. 

This will be clearly written in the question. 

Note that due to the modular nature of Specification B candidates 
may meet this requirement more than once.  In Specification A it 
will occur once per pair of papers at each Tier. 

This requirement assesses candidates’ ability to give an answer to 
an accuracy that is sensible in the context of the problem.  For 
example, questions about astronomical distances do not need 
answers given to several decimal places. 

As a general guide, when this requirement is asked for, candidates 
should give answers to the same (or fewer) number of significant 
figures as the numbers used in the question. 

 

3.4 Premature Rounding Candidates often write intermediate values down, particularly in 
multi-step questions.  These values, taken from a calculator display 
are sometimes rounded to 2 or 3 significant figures.  Further 
calculation using these values (for example, using inverse sine with 
a 2 significant figure value) can lead to the final answers being 
outside the acceptable range of accuracy as determined by the 
examiner and the subsequent loss of a mark. 

Candidates are advised to use the values as shown in the calculator 
display or to write down intermediate values to at least 4 significant 
figures.  This will then ensure that the final answer will be within 
the acceptable range of accuracy. 
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3.5 Specification B – Division 
of content across modules 

For the most part, division of content across the modules is clearly 
defined in the specification.  In the Teachers’ Guide, the module in 
which a particular specification reference is assessed is shown in the 
third column of the subject content guidance which begins on 
page 13.  In a number of cases, more than one module is given 
alongside a particular reference. This is generally because a strict 
assignment of the reference to one module would lead to artificial 
and undesirable divisions in the subject, which we have sought to 
avoid. In the interests of clarity, the following notes attempt to give 
some detail on how and where these references will be assessed. 

It should be noted that throughout the question papers, knowledge 
of the Key Stage 3 curriculum is assumed and, across the Higher 
tier, knowledge of the Foundation content is assumed. 

 

3.6 Subject Content Guidance The following two sections give guidance for the interpretation of 
the subject content for the Foundation and Higher Tiers in 
Specifications A and B.  This guidance is given in the form of notes 
on the National Curriculum statements. 

The first column gives the reference to the appropriate statement in 
the Foundation or Higher Programme of Study in the National 
Curriculum.  Thus, F2.1a refers to AO2, Foundation Programme of 
Study, statement 1a.  Column two gives the corresponding 
statement of subject content, column three gives the Specification B 
module(s) in which the statement will be assessed and column 4 
provides guidance in the form of notes on the statement, which are 
applicable to both specifications. 
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4-
se

at
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 ta
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s a
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 n
ee

de
d 
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 c

ar
ry

 1
4 

pa
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en
ge
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? 
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.1

i 
re

vi
ew
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 ju
st
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ei
r c

ho
ic
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at

he
m
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ic

al
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io
n 

B
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 p

at
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 c
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 c
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 c
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l c
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 c
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 d
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, p
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 m
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ra
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 p
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 m
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 t
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ot
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us
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th
ei

r p
re

vi
ou
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nd

er
st

an
di

ng
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f i
nt

eg
er

s a
nd

 p
la

ce
 v

al
ue

 to
 d

ea
l 

w
ith

 a
rb

itr
ar

ily
 la

rg
e 

po
si

tiv
e 

nu
m

be
rs

 a
nd

 ro
un

d 
th

em
 to

 a
 g

iv
en

 
po

w
er

 o
f 1

0;
 u

nd
er

st
an

d 
an

d 
us

e 
po

si
tiv

e 
nu

m
be

rs
 a

nd
 n

eg
at

iv
e 

in
te

ge
rs

, b
ot

h 
as

 p
os

iti
on

s a
nd

 tr
an

sl
at

io
ns

 o
n 

a 
nu

m
be

r l
in

e;
 o

rd
er

 
in

te
ge

rs
; u

se
 th

e 
co

nc
ep

ts
 a

nd
 v

oc
ab

ul
ar

y 
of

 fa
ct

or
 (d

iv
is

or
), 

m
ul

tip
le

, c
om

m
on

 fa
ct

or
, h

ig
he

st
 c

om
m

on
 fa

ct
or

, l
ea

st
 c

om
m

on
 

m
ul

tip
le

, p
rim

e 
nu

m
be

r a
nd

 p
rim

e 
fa

ct
or

 d
ec

om
po

si
tio

n 

B
3,

 B
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C
an

di
da

te
s c

ou
ld

 b
e 

as
ke

d 
to

 ro
un

d 
a 

nu
m

be
r t

o 
th

e 
ne

ar
es

t w
ho

le
 

nu
m

be
r, 

10
, 1

00
 o

r 1
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0.
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at
io
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 n
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 b
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 in
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m
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at
io
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.  

Th
e 

w
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d 
‘le

as
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w
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se

d.
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an

di
da

te
s w
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 b
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ex

pe
ct

ed
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en

tif
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, m

ul
tip

le
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ct

or
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pr
im

e 
nu

m
be

r f
ro

m
 li

st
s. 
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er

e 
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 n
o 

re
qu

ire
m

en
t t

ha
t c
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di

da
te
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e 

pr
im

e 
fa

ct
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de

co
m

po
si

tio
n 
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et
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d 
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lv
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F 
an

d 
LC

M
 p

ro
bl

em
s. 

 C
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t l
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tip
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en
tif

y 
co

m
m
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 fa

ct
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an

d 
m

ul
tip

le
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iv

e 
sq

ua
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 ro
ot

, c
ub

e 
an

d 
cu

be
 ro

ot
; u

se
 in

de
x 

no
ta

tio
n 

fo
r s

qu
ar

es
, c

ub
es

 a
nd

 p
ow

er
s o

f 1
0;

 
us

e 
in

de
x 

la
w

s f
or

 m
ul

tip
lic
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io

n 
an

d 
di

vi
si

on
 o

f i
nt

eg
er

 p
ow

er
s;

 
ex

pr
es

s s
ta

nd
ar

d 
in

de
x 

fo
rm

 b
ot

h 
in

 c
on

ve
nt

io
na

l n
ot

at
io

n 
an

d 
on

 a
 

ca
lc

ul
at

or
 d

is
pl

ay
 

B
3,

 B
5 

Q
ue

st
io

ns
 w

ill
 n

ot
 a

sk
 fo

r ‘
po

si
tiv

e 
sq

ua
re

 ro
ot

’ b
ut

 w
ill

 u
se

 th
e 

no
ta

tio
n 

.
25

  W
he

n 
a 

sq
ua

re
 ro

ot
 is

 a
sk

ed
 fo

r, 
on

ly
 th

e 
po

si
tiv

e 
va

lu
e 

w
ill

 b
e 

re
qu

ire
d.

  H
ow

ev
er

, c
an

di
da

te
s a

re
 e

xp
ec

te
d 

to
 k

no
w

 
th

at
 a

 sq
ua

re
 ro

ot
 c

an
 b

e 
ne

ga
tiv

e.
 

If
 th

e 
so

lu
tio

n 
to

 x
 2  =

 2
5 

is
 re

qu
ire

d 
th

en
 b

ot
h 

th
e 

ne
ga

tiv
e 

an
d 

po
si

tiv
e 

ro
ot

 a
re

 e
xp

ec
te

d.
 

Po
w

er
s o

f 1
0 

w
ill

 b
e 

us
ed

 o
nl

y 
up

 to
 1

0 6  

V
al

ue
s o

f s
im

pl
e 

in
te

ge
r p

ow
er

s e
g,

 2
 4 w

ill
 b

e 
te

st
ed

. 

Th
e 

w
or

ds
 c

ub
e,

 sq
ua

re
 a

nd
 c

ub
e 

ro
ot

 m
ay

 b
e 

us
ed

 a
nd

 sh
ou

ld
 b

e 
un

de
rs

to
od

. 

C
an

di
da

te
s m

ay
 b

e 
as

ke
d 

to
 w

rit
e 

7  5  x
 7

 2  o
r 7

 5  ÷
 7

 2  a
s a

 si
ng

le
 p

ow
er

 
of

 7
. 

C
an

di
da

te
s a

re
 n

ot
 e

xp
ec

te
d 

to
 k

no
w

 th
e 

de
fin

iti
on

 o
f s

ta
nd

ar
d 

fo
rm

 
bu

t s
ho

ul
d 

be
 a

w
ar

e 
th

at
 c

al
cu

la
to

r d
is

pl
ay

s c
an

 so
m

et
im

es
 sh

ow
 

va
lu

es
 su

ch
 a

s 1
.7

 ×
 1

0  -3
 or

 1
.7

 - 0
3  a

nd
 k

no
w

 h
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 to
 in

te
rp

re
t t

he
se
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 Fr
ac

tio
ns
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.2
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un

de
rs

ta
nd

 e
qu

iv
al

en
t f

ra
ct

io
ns
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im

pl
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in
g 

a 
fr

ac
tio

n 
by

 c
an

ce
lli

ng
 

al
l c

om
m

on
 fa

ct
or
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 o

rd
er

 fr
ac

tio
ns

 b
y 
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w

rit
in

g 
th
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 w
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 a

 
co

m
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on
 d

en
om

in
at

or
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 b
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w
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W

he
n 

th
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qu
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m
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t i

s n
ot

 c
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ed
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te
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o 
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e 
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 c
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ra
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w
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s. 

C
an
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 b
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w
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ci

m
al
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nd
 

th
at
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m

e 
ex
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er
 d
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al
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 =
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s s
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nd
 0
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 =
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en
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ge
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F2
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e 
un

de
rs

ta
nd

 th
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 ‘p
er

ce
nt

ag
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 m
ea

ns
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um
be

r o
f p

ar
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 p
er

 1
00

’ a
nd

 
us

e 
th

is
 to

 c
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pa
re

 p
ro

po
rti

on
s;

 in
te

rp
re

t p
er

ce
nt

ag
e 
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 th

e 
op

er
at

or
 

‘s
o 

m
an

y 
hu

nd
re

dt
hs

 o
f ‘

; u
se

 p
er

ce
nt

ag
e 

in
 re

al
-li

fe
 si

tu
at

io
ns

. 

B
3,

 B
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eg
, 1

0%
 m

ea
ns

 1
0 

pa
rts

 p
er

 1
00

, a
nd

 1
5%

 o
f Y

 m
ea

ns
 10

0
15

 ×
 Y

  

x%
 o

f y
 w

ill
 b

e 
re

qu
ire

d.
   

V
A

T 
ra

te
s w
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 b

e 
pr

ov
id

ed
. 

Pe
rc

en
ta

ge
 p

ro
bl

em
s o

n 
no

n-
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ul

at
or

 p
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er
s w
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 in

vo
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e 
pe
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ta
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t c
an

 b
e 

w
or

ke
d 

ou
t u

si
ng

 m
ul

tip
le

s o
f 1

%
 a

nd
 1
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So
m

e 
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c 

kn
ow

le
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e 
of

 p
er

ce
nt

ag
es

 in
 e

ve
ry

 d
ay

 li
fe

 e
g,

 c
om

m
er

ce
 

an
d 

bu
si

ne
ss

 in
cl

ud
in

g 
ra

te
 o

f i
nf

la
tio

n,
 V

A
T,

 p
ric

e 
in

de
x,

 in
te

re
st
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te
s a

nd
 fi
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nc

ia
l c
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 re
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d.
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 p
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e 
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ea
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un
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te
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 b
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ta
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n 

B
3 

C
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te
s s

ho
ul
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m
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ar

 w
ith
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tio
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ot

at
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n 
(e
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nd
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ou
ld
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 re
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ce
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 su
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ra
ct

, m
ul

tip
ly

 a
nd

 d
iv

id
e 

in
te

ge
rs

 a
nd

 th
en

 a
ny

 n
um

be
r; 

m
ul

tip
ly

 o
r d

iv
id

e 
an

y 
nu

m
be

r b
y 

po
w

er
s o

f 1
0,

 a
nd

 a
ny

 p
os

iti
ve

 
nu

m
be

r b
y 

a 
nu

m
be

r b
et

w
ee

n 
0 

an
d 

1;
 fi

nd
 th

e 
pr

im
e 

fa
ct

or
 

de
co

m
po

si
tio

n 
of

 p
os

iti
ve

 in
te

ge
rs

; u
nd

er
st

an
d 

‘r
ec

ip
ro

ca
l’ 

as
 

m
ul

tip
lic

at
iv

e 
in

ve
rs

e,
 k

no
w

in
g 

th
at

 a
ny

 n
on
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ra
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 b
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r l
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 p
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 p
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 c
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 c
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at
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t o
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 p
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 m
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ca
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s o
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ng
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ru
m
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r t
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e 
an

d 
m

as
s;

 k
no

w
 th

at
 m

ea
su

re
m

en
ts

 u
si

ng
 re

al
 

nu
m

be
rs

 d
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 b
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f i

n 
ei

th
er

 d
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m
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m
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f p
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; m
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m
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 b
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 c
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 b
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 m
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5 

lit
re

s, 
1 

fo
ot

 ≈
 3

0 
cm

. 

O
th

er
 c
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 b
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t c
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w
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 c
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 b
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nc
e 

is
 c
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ed
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0m
ph

 fo
r 3

 h
ou

rs
. 

Sp
ee
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 b

e 
ex

pr
es

se
d 

in
 th

e 
fo

rm
 m

et
re

s p
er

 se
co

nd
, (

m
/s

). 
 

C
an

di
da

te
s w

ou
ld

 b
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s p
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 b
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 C
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 d
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le
r 
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d 
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ra
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nc
e 

of
 c
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ct

in
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le
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at
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A
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H
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e 
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, b
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A
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ct

 c
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es
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 te
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ra
m
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w
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t c
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s s
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w
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n 
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o 
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t. 

C
an
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ex

pe
ct
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 d
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e 

a 
sh
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e 
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 g

iv
en
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. 
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, C

on
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ng

le
 w

ith
 si

de
 o

f 6
 c

m
, 7

 c
m

 a
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 8
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W
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n 
co
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in

g 
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, c

om
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ss
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 sh
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 b

e 
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ng
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at
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 b
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r f
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 b
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e 
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d 
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m
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o 
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 c
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ra
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iv
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, t
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t 
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d 
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r b
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e 
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cu
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r 
fr

om
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 p
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nt
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, t
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 p
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ic

ul
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 fr
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 p
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 o
n 

a 
lin
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 a
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e 

bi
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an
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e 
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 c
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y∝
 x
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 ∝

 x
 3 

,  
y 

∝
x

,  
y 

∝
 3

x
, y

 ∝
 x1

,  
y 

∝
 x21

, 
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∝

 x31
,  

y 
∝

 
x1

,  
y 

∝
31 x
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pe
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pp
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h 
w
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ld

 b
e 
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 se

t u
p 
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io
n 
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g 
a 
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nt
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f p

ro
po

rti
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ity
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 th
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a 

va
lu
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 y
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r x
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en

 y
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O
th

er
 m

et
ho

ds
 m
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e 
us

ed
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nd
 c

an
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 g

iv
en

 fu
ll 

cr
ed

it.
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, T

he
 w

ei
gh

t o
f a

 sp
he

re
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 p
ro

po
rti

on
al
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 th

e 
cu

be
 o

f i
ts

 ra
di

us
.  

W
he

n 
r =

 5
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, W
 =

 5
00

g.
  F

in
d 

th
e 

w
ei

gh
t o

f a
 sp

he
re

 w
ith

 
r =

 1
0c

m
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 Si
m

ul
ta

ne
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s l
in
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r 

eq
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tio
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H
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Fi
nd

 th
e 

ex
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t s
ol

ut
io
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f t
w

o 
si

m
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ta
ne

ou
s e
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at

io
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o 
un
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ow
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 b

y 
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in

g 
a 

va
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bl
e 
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d 

in
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t t
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qu

at
io
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s 
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nd
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r c
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m
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lu
tio
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e 
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in

t o
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nt
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io
n 

B
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So
lu

tio
n 

by
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ut
io

n 
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 o
ne
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ia
bl
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 th

e 
ot

he
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io
n 

w
ill

 b
e 
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ed

 a
s a

 m
et

ho
d 
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d 

m
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 b
e 

th
e 
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tte

r m
et
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d 

if 
eq

ua
tio

ns
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re
 

gi
ve

n,
 fo

r e
xa

m
pl

e,
 a

s y
 =

 2
x 

+ 
3,

 3
x 

+ 
4y

 =
 1

.  
So

lu
tio

n 
by
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ra

ph
ic

al
 

m
et

ho
d 

m
ay

 so
m

et
im

es
 b

e 
an

 a
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ep
ta

bl
e 

al
te

rn
at

iv
e 

ap
pr
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ch

 b
ut

 if
 

th
e 
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tio
n 

cl
ea

rly
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at
es
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se

 a
n 

al
ge

br
ai

c 
m

et
ho

d’
, t

he
n 

th
is

 is
 

ex
pe

ct
ed
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 o
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n 
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nu
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r l
in
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lv
e 

se
ve

ra
l l

in
ea

r i
ne

qu
al

iti
es

 in
 tw

o 
va

ria
bl

es
 a

nd
 fi

nd
 th

e 
so

lu
tio

n 
se

t 

B
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C
an

di
da

te
s s

ho
ul

d 
kn

ow
 th

e 
di

ff
er

en
ce

 b
et

w
ee
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>,
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Fo
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C
an

di
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te
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ho
ul

d 
kn

ow
 th

e 
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nv
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tio
n 

of
 a

n 
op

en
 c

irc
le

 fo
r a

 st
ric

t 
in

eq
ua

lit
y 

an
d 

a 
cl

os
ed

 c
irc

le
 fo

r a
n 

in
cl

ud
ed

 b
ou

nd
ar

y.
 

eg
, 

   C
an

di
da

te
s s

ho
ul

d 
be

 fa
m

ili
ar

 w
ith

 th
e 

no
ta

tio
n 

–2
 <

 x
 ≤

 3
 

In
 2

 d
im

en
si

on
s c

an
di

da
te

s s
ho

ul
d 

be
 a

bl
e 

to
 p

lo
t a

nd
 re

ad
 in

eq
ua

lit
ie

s 
su

ch
 a

s 2
x 

+ 
3y

 <
 6

, y
 ≥

 x
 +

 2
, y

 ≤
 3

, x
 >

 –
 4

 a
nd

 fi
nd

 a
 se

t o
f 

in
eq

ua
lit

ie
s t

ha
t d

es
cr

ib
e 

an
 e

nc
lo

se
d 

re
gi

on
 o

f t
he

 p
la

ne
. 

B
ou

nd
ar

y 
lin
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r s
tri
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 in

eq
ua

lit
ie

s s
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ul
d 
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 d
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d 
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d 
in

cl
ud

ed
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ua
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ie
s s
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 so
lid
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Th
er

e 
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 n
o 
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en
tio

n 
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r a
n 

ov
er

la
pp
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g 

re
gi

on
 b

ei
ng

 sh
ad

ed
 o

n 
th

e 
re

qu
ire

d 
ar

ea
 o

r s
ha

de
d 

on
 th

e 
un

w
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d 

ar
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C
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di

da
te

s w
ill

 b
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ke

d 
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 m
ar

k 
th

e 
re
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d 
re

gi
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 c
le

ar
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 w
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n 

R
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=
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+

x
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5
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−
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=
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x
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 d
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=
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x
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9
4

2
−

+
x

x
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+
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e 

eq
ua

tio
n 

,0
9

4
2

=
−

+
x

x
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in
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un
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ot
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se
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2
2
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=

+
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ex
pe
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ed

 m
et

ho
d 
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vi

ng
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ne
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Fo
r e
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m

pl
e,

 so
lv

e 
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e 
si

m
ul

ta
ne

ou
s e

qu
at

io
ns
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 =

 1
1x

 −
 2

 a
nd

  
y 

= 
5x

 2  

Th
e 

no
n 

lin
ea

r e
qu

at
io

n 
w

ill
 b

e 
of

 th
e 

fo
rm

 y
 =

 a
x 2  +

 b
x 

+ 
c,

 w
he

re
 

b 
an

d 
c 

ar
e 

in
te

ge
rs

 (i
nc

lu
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ng
 z

er
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r x
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 r 

2 , w
he
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 r 
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ot
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in
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ge
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e 
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g 

th
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B
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r e
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m
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e,

 S
ol

ve
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 3  –
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 =
 9

00
, S

ol
ve

 x1
 =
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A
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w
er

s w
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 b
e 
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pe
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 d
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C
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ill
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e 

ex
pe
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 to
 te
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th
e 

m
id
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H
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m
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nc
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qu
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s o

f o
dd

 o
r 

ev
en

 in
te

ge
rs

, s
qu

ar
ed

 in
te

ge
rs

, p
ow

er
s o

f 2
, p

ow
er

s o
f 1

0,
 

tri
an

gu
la

r n
um

be
rs

); 
ge

ne
ra

te
 te

rm
s o

f a
 se

qu
en

ce
 u

si
ng

 te
rm

-to
-

te
rm

 a
nd

 p
os

iti
on

-to
-te

rm
 d

ef
in

iti
on

s o
f t

he
 se

qu
en

ce
; u

se
 li

ne
ar

 
ex

pr
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si
on

s t
o 

de
sc

rib
e 

th
e 

nt
h 

te
rm

 o
f a

n 
ar

ith
m

et
ic

 se
qu

en
ce

, 
ju

st
ify

in
g 

its
 fo

rm
 b

y 
re

fe
re

nc
e 

to
 th

e 
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tiv
ity

 o
r c
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te

xt
 fr

om
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ch

 
it 

w
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er
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ed
 

B
5 

C
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di
da

te
s s

ho
ul

d 
be

 a
bl

e 
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 e
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la
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 se
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ce
 c

on
tin

ue
s. 

  

Th
e 

nt
h 

te
rm

s o
f l

in
ea

r s
eq

ue
nc

es
 w

ill
 b

e 
re

qu
ire

d.
   

C
an

di
da

te
s w

ill
 n

ot
 b

e 
ex

pe
ct

ed
 to

 fi
nd

 th
e 

nt
h 

te
rm

 o
f a

 n
on

-li
ne

ar
 

se
qu

en
ce

. 

H
ow

ev
er

, c
an

di
da

te
s s

ho
ul

d 
be

 fa
m

ili
ar

 w
ith

 th
e 

id
ea

 o
f a

 n
on

-li
ne

ar
 

se
qu

en
ce

 a
nd

 th
e 

fa
ct

 th
at

 th
e 

nt
h 

te
rm

 c
an

 b
e 

ge
ne

ra
te

d 
by

 

an
 e

xp
re

ss
io

n 
of

 th
e 

fo
rm

 21
n 

(n
 +

 1
), 

fo
r e

xa
m

pl
e.

 

Th
ey

 sh
ou

ld
 a

ls
o 

kn
ow

 th
at

 th
e 

nt
h 

te
rm

 o
f t

he
 sq

ua
re

 n
um

be
r 

se
qu

en
ce

 is
 g

iv
en

 b
y 

n 2 . 

 G
ra

ph
s o

f l
in

ea
r 

fu
nc

tio
ns

 

H
2.

6b
 

us
e 

co
nv

en
tio

ns
 fo

r c
oo

rd
in

at
es

 in
 th

e 
pl

an
e;

 p
lo

t p
oi

nt
s i

n 
al

l f
ou

r 
qu

ad
ra

nt
s;

 re
co

gn
is

e 
(w

he
n 

va
lu

es
 a

re
 g

iv
en

 fo
r m

 a
nd

 c
) t

ha
t 

eq
ua

tio
ns

 o
f t

he
 fo

rm
 y

 =
 m

x 
+ 

c 
co

rr
es

po
nd

 to
 st

ra
ig

ht
-li

ne
 g

ra
ph

s 
in

 th
e 

co
or

di
na

te
 p

la
ne

; p
lo

t g
ra

ph
s o

f f
un

ct
io

ns
 in

 w
hi

ch
 y

 is
 g

iv
en

 
ex

pl
ic

itl
y 

in
 te

rm
s o

f x
 (f

or
 e

xa
m

pl
e,

 y
 =

 2
x 

+ 
3)

, o
r i

m
pl

ic
itl

y 
(f

or
 

ex
am

pl
e,

 x
 +

 y
 =

 7
); 

no
 ta

bl
e 

or
 a

xe
s g

iv
en

 

B
5 

eg
, e

xp
lic

itl
y 

su
ch

 a
s y

 =
 2

x 
+ 

3 
or

 im
pl

ic
itl

y 
su

ch
 a

s x
 +

 y
 =

 5
  

Pa
rti

al
ly

 c
om

pl
et

ed
 ta

bl
es

 o
f v

al
ue

s m
ay

 so
m

et
im

es
 b

e 
gi

ve
n 

bu
t 

ca
nd

id
at

es
 sh

ou
ld

 b
e 

ab
le

 to
 p

lo
t t

he
 g

ra
ph

 o
f y

 =
 3

x 
– 

1,
 sa

y,
 w

ith
 n

o 
fu

rth
er

 a
ss

is
ta

nc
e.

  K
no

w
le

dg
e 

th
at

 m
 is

 th
e 

gr
ad

ie
nt

 a
nd

 c
 is

 th
e 

y-
in

te
rc

ep
t w

ill
 b

e 
ex

pe
ct

ed
. 

K
no

w
 th

at
 th

e 
gr

ap
h 

of
 2

x 
+ 

3y
 =

 1
 is

 a
 st

ra
ig

ht
 li

ne
 g

ra
ph

. 
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 re
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l l
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s p
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 p
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at
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 p
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 p

er
pe

nd
ic

ul
ar

 li
ne

s h
av

e 
gr

ad
ie

nt
s t

ha
t a

re
 n

eg
at

iv
e 

re
ci

pr
oc

al
s o

f e
ac

h 
ot

he
r. 
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 c
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 b
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 c
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s c
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 p
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 o
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 c
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 c
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 c
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 c
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 p
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, c
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e 

gr
ap
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f p
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. 

 
(b

) W
rit

e 
do

w
n 

th
e 

eq
ua

tio
n 

of
 y

ou
r g

ra
ph

.  
 

 eg
, 

(a
) T

he
 y

 c
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 c
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f c
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, d
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 c
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  Course Organisation 
   

4 
 

 Delivery of the Course 
Mathematics B (Modular) 

   

4.1 Special Features 

  

The modular course allows for external assessment of some areas of 
the Programme of Study early in the course.  The areas of the 
Programme of Study are divided along Assessment Objective lines 
within the subject content of Module 1 and Module 3. 

• GCSE Modular Mathematics can be taken over 1 year or 2 
years. 

• Specification B allows candidates to take modules early in 
the course on Handling Data (Module 1) and the (mainly) 
number part of the Number and Algebra (Module 3). 

• Results are reported at the end of each module, enabling 
candidates to take greater responsibility for the planning 
and execution of their work. 

• Modules 1 and 3 can be re-sat before final certification. 

• Candidates may enter each individual module at a different 
tier of entry allowing them to make the most of their 
strengths.  (Please note: candidates may enter only for a 
single tier in each module, in a particular examination 
series.) The final range of grades available to candidates is 
determined by the tier of entry for Module 5.  Module 5 is 
the certificating module and must be taken in the final 
examination series.  The first examination series in which 
Module 5 is available is summer 2009.  Again it should be 
noted that candidates entering Module 5 for this 
specification are prohibited from entering any other GCSE 
Mathematics specification that will be certificated in the 
same examination series. 

• The modular nature of the specification is a good 
preparation for AS/A-level Mathematics or further study at 
GNVQ/AVCE level.  The specification also offers links 
with Free Standing Maths Units (FSMUs) and the Key Skill 
of Application of Number.  There is an overlap between 
Module 1 of this specification and GCSE Statistics. 

The modular nature of the specification allows candidates who fail 
to obtain a GCSE grade C at KS4 to carry forward some of their 
module results into post-16 education. 
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4.2 Grading System The qualification will be graded on an 8 point grade Scale A*, A, B, 
C, D, E, F, G.  Candidates who fail to reach the minimum standard 
for grade G will be recorded as U (unclassified) and will not receive 
a qualification certificate. 

The modules are offered at two tiers of entry: Foundation tier and 
Higher tier.  For candidates entered for the Foundation tier, grades 
C-G are available.  For candidates entered for the Higher tier, 
grades A*-D are available.  There is a safety net for candidates 
entered for the Higher tier, where an allowed grade E will be 
awarded where candidates just fail to achieve grade D.  Candidates 
may enter for each individual module at a different tier of entry.  
However, the final range of grades available to a candidate is 
determined by the tier of entry of Module 5.  Candidates who fail to 
achieve grade E on the Higher tier or grade G on the Foundation tier 
will be reported as U (unclassified). 

 

4.3 Re-sits Candidates can re-sit each tier of Modules 1 and 3 once before 
certification and the better of the two most recent marks are taken 
towards certification. 

 

4.4 Availability of Assessment 
Units 

Specification B is a modular assessment of GCSE Mathematics 
designed to be taken over a one- or two-year course of study.  To 
offer maximum flexibility to centres and to suit different teaching 
programmes, Modules 1 and 3 can be taken in either order and 
candidates can enter at different tiers for the different modules.  
Module 5 is the certificating module and must be taken in the final 
examination series.  This is to meet the QCA requirement that at 
least 50% of the qualification is externally examined at the end of 
the course.  The first examination series in which Module 5 and 
certification is available will be June 2009. 
 
Examinations based on this specification will be available as 
follows. 
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 Availability of Modules 

 
Series 

Module 1 Module 3 Module 5 

 November 2007 Both tiers Both tiers _ 

 March 2008 Both tiers Both tiers _ 

 June 2008 Both tiers Both tiers _ 

 November 2008 Both tiers Both tiers _ 

 March 2009 Both tiers Both tiers _ 

 *June 2009 Both tiers Both tiers Both tiers 

 *November 2009 Both tiers Both tiers Both tiers 

 March 2010 Both tiers Both tiers _ 

 *Certification is available in this series. 

 

4.5 Examples for routes through 
Modules 

By studying the section on ‘Availability of Modules’ it is easy to see 
the flexibility available to candidates and centres.  Specification B 
allows part of the GCSE assessment to be completed in Year 10 and 
part during Year 11 with re-sits built into the framework so that 
below-par results in Modules 1 and 3 can be discounted.  A clear 
indication of grade and achievement can give incentive and 
motivation to otherwise underachieving candidates and can calm 
some examination nerves if some results have been banked.  The 
modular specification is ideal for candidates entering at both tiers. 

 
     

4.6 Determination of the 
candidates’ final grades Grade Module 1 Module 3 Module 5 

  A* 97–108 146–162 297–330 

  A 86–96 130–145 264–296 

  B 76–85 113–129 231–263 

  C 65–75 97–112 198–230 

  D 54–64 81–96 165–197 

  E 43–53 65–80 132–164 

  F 32–42 49–64 99–131 

  G 22–31 32–48 66–98 

  U 0–21 0–31 0–65 
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5  

  
Links with Other Qualifications 

5.1 Introduction The National Curriculum for Mathematics (1999) states that 
“Mathematics equips candidates with a uniquely powerful set of 
tools to understand and change the world.  These tools include 
logical reasoning, problem solving skills and the ability to think in 
abstract ways”.  Mathematical tools are used in all qualifications.  
Through Mathematics, candidates gain access to a language used 
in their other subjects. 

Mathematical knowledge, understanding and skills are 
fundamental to the study for qualifications such as GCSE 
Chemistry, Physics, Science and Statistics.  These qualifications 
may require a prior level of attainment in numeracy or specific 
background knowledge in Mathematics. 

The National Curriculum for Mathematics identifies key links with 
English indicating connections between teaching requirements.  It 
suggests that a requirement in Mathematics can build on the 
requirements in English in the same key stage. 

 

5.2 Key Skills Mathematics also clearly contributes to the development of the 
Key Skills.  Examples are given below.  (Details of the 
requirements are given in the Key Skills specifications.) 

• Communication, through learning to express ideas and 
methods precisely, unambiguously and concisely. 

• Application of Number, through using and applying the 
knowledge, skills and understanding of mathematics. 

• Information Technology, through developing logical 
thinking; using graphics packages and spreadsheets to 
solve numerical, algebraic and graphical problems; using 
dynamic geometry packages to manipulate geometrical 
configurations; and using databases and spreadsheets to 
present and analyse data. 

• Working with Others, through group activities and 
discussions of mathematical ideas. 

• Improving Own Learning and Performance, through 
developing logical thinking, powers of concentration, 
analytical skills and reviewing approaches to solving 
problems. 

• Problem Solving, through selecting and using methods and 
techniques, developing strategic thinking, and reflecting on 
whether the approach taken to a problem was appropriate. 

(National Curriculum for Mathematics, 1999). 
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5.3 Key Skills 
Application of Number 

Information about the generation of evidence for all the Key Skills, 
including Application of Number is provided in Section 8. 

The following qualifications in GCSE Mathematics provide 
exemption from the external test for Application of Number: 

• GCSE A* to C examination performance provides 
exemption from the external test in application of Number 
at Level 2. 

• GCSE D to G examination performance provides 
exemption from the external test in application of Number 
at Level 1. 

 

 

  Key Skills and Other Issues 
   

6  

  
Resources 

6.1 Introduction AQA has chosen Nelson Thornes to be our exclusive ‘preferred 
partner’ for the two tier GCSE Mathematics specifications.   

AQA Mathematics for GCSE has been developed by Nelson Thornes 
in partnership with AQA to ensure you have resources which match 
perfectly the revised specifications. 

 Students’ Books Easy to handle Students’ Books provide graded objectives and 
examination questions written by a GCSE examiner, allowing 
students to see exactly how to achieve higher grades. 

Learn Sections 

• contain concise examples with notes so students can focus 
on practice 

Apply Sections 

• provide a wealth of practice questions to help students 
apply newly-learnt mathematical concepts, with a variety 
of questions types. 

Explore Sections 

• provide investigative activities. 

 

Access Section 

• provides plentiful questions increasing in order of 
difficulty to test students’ understanding of the objectives 
of each chapter. 
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 Homework Books Provide one homework exercise for each topic.  

 Teacher’s Books Designed to help all teachers deliver motivating and engaging 
lessons through a range of features. 

Available for each Students’ Book, these comprehensive Teacher’s 
Books are designed to help all teachers deliver motivating engaging 
lessons through a range of features including: 

• a planning timetable showing the specification reference 
and grade 

• alternative methods of teaching topics covered in the 
Students Books, along with further examples and common 
errors to help ensure that students fully grasp new concepts 

• answers for all questions in the Students’ Books and 
Homework Books for easy reference  

 e-Mathematics Available on CD ROM and online, e-Mathematics provides support 
and enrichment for your lessons. 

A range of activities and electronic support to enhance lessons 

• objectives for each chapter to introduce new topics 

• starters and plenaries in three fun yet challenging formats 

• support for selected Learn sections from the Students’ Books 
through interactive activities, optional commentary and 
question banks 

• worked examination questions helping to guide students 
trough questions step-by-step and show where marks are 
allocated 

• two sample papers for each tier written by an examiner and 
including fully worked solutions and mark schemes. 

 Online Test and Assessment A powerful online service to test, assess and monitor students with 
whole class or year group reporting. 

• allows testing, assessment and monitoring of individuals and 
whole classes for assessment of learning 

• online format means that tests can be completed by students 
anywhere – in the classroom, at home or in after-school 
clubs 

• students can receive instant online feedback on tests so they 
can see how well they have performed 

• automatically generated detailed graphical reports allow you 
to quickly and effectively analyse performance 
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6.2 Contact details  Nelson Thornes 

Telephone 01242 267272 

Fax  01242 253695 

E mail  maths@nelsonthornes.com 

Web site  www.nelsonthornes.com/aqamaths 
 
AQA Mathematics Subject Support 

Telephone 0161 957 3852 

Fax  0161 957 3873 

E mail  mathematicsgcse@aqa.org.uk 

Web site  www.aqa.org.uk 

 

6.3 Websites The following are offered, in good faith, as possible sources of data.  
They are in no particular order and some will be more suitable than 
others; teachers will need to judge their suitability. 
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7  

  
Glossary of Terms 

   
 Aims The broad educational or vocational purposes of a qualification. 

 Assessment Objectives The criteria used to evaluate candidates’ attainments. 

 Entry Codes The codes to be used when entering candidates for each unit and 
each qualification. 

 External Assessment A form of independent assessment in which the awarding body sets 
or defines assignments, texts or examinations, specifies the 
conditions under which they are to be taken (including details of 
supervision and duration), and assesses candidates’ responses. 

 Key Skills Those generic skills that can enable people to perform well in 
education, training and life in general.  They can help people to 
become members of a flexible workforce and equip them with the 
means to benefit from life-long learning. 

 

8  

  
Key Skills 

   

8.1 What are Key Skills? Key Skills are those generic skills that can enable people to perform 
well in education, training and life in general.  They can help people 
to become members of a flexible workforce and equip them with 
the means to benefit from life-long learning. 

 

8.2 How are Key Skills classified? They are classified under the following titles: 

The ‘main’ Key Skills 

Communication 
Application of Number 
Information Technology (IT) 

The ‘wider’ Key Skills 

Working with Others 
Improving Own Learning and Performance 
Problem Solving 
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8.3 At what level are they 
available? 

Each of the Key Skills is available at four levels (1-4) of increasing 
demand.  Each level requires candidates to use the Key Skills in a 
discrete fashion, although it is possible to successfully demonstrate 
more than one Key Skill in a suitably co-ordinated and wide-
ranging (multi-task) exercise. 

Level 5 Key Skills are also available.  At this level all six Key 
Skills are demonstrated through demanding exercises of a complex 
nature. 

 

8.4 What do the units look like? The units for the Key Skills of Communication, Application of 
Number, Information Technology, Working with Others, Improving 
Own Learning and Performance, and Problem Solving comprise 
three parts: 

• Part A:  What you need to know 

• Part B:  What you must do 

• Part C:  Guidance 

Part A of a unit tells candidates what they need to learn and 
practise to feel confident about applying the Key Skills in their 
studies, work or other aspects of their life. 

Part B of a unit describes the skills candidates must show.  All of 
the candidate’s work for this section will be assessed.  Candidates 
must have evidence that they can do all the tasks listed in the bullet 
points. 

Part C of a unit contains examples of the sort of evidence that 
candidates could produce to prove that they have the skills required. 

Copies of the above mentioned units can be obtained from the QCA 
web site: www.qca.org.uk  

 

8.5 What qualifications are 
available in Key Skills? 

Candidates who complete the assessment requirements (internal and 
external) for a Key Skills unit at level 1, 2, 3 or 4 will be awarded a 
unit certificate. 

Candidates who achieve unit certification in each of the three Key 
Skills of Communication, Application of Number and IT will be 
awarded the Key Skills Qualification.  This qualification will be 
profiled to reflect the level achieved in each of the three Key Skills.  
Consequently candidates do not have to achieve the units at the 
same level in all three Key Skills. 

The three ‘wider’ Key Skills of Working with Others, Improving 
Own Learning and Performance and Problem Solving do not, at 
present, form part of the Key Skills Qualification.  Currently, it is 
proposed that they be individually certificated. 
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8.6 What must candidates do to 
achieve these qualifications? 

The ‘main’ Key Skills 

The scheme of assessment for each of the ‘main’ Key Skills units at 
each level is made up of two components.  The internally-assessed 
portfolio of evidence and the externally-assessed test/task.  The 
internally-assessed evidence will be externally moderated.  External 
assessment will consist of tests, tasks or assignments developed and 
assessed by AQA.  Candidates must pass both assessment 
components at the same level to be successful in a Key Skill unit at 
that level.  Candidates may enter for the separate components on 
different assessment occasions. 

The ‘wider’ Key Skills 

To achieve unit accreditation, candidates must be successful in 
compiling a portfolio of work demonstrating evidence of 
achievement of Part B of the unit (i.e.  ‘What you must do’).  
Discussions are still taking place about whether external assessment 
requirements should be made in the ‘wider’ Key Skills. 

 

8.7 How can these Mathematics 
specifications help candidates 
to gain Key Skills? 

Candidates following a course of study based on AQA GCSE 4306 
and 4307 can be offered opportunities to develop and generate 
evidence of achievement in the Key Skills of Application of 
Number, Communication and Information Technology and the 
‘wider’ key skills of Improving Own Learning and Performance, 
Working with Others and Problem Solving.  The work produced can 
form part, or even all, of the portfolio for each Key Skill.  The level 
to which each Key Skill can be developed and demonstrated will 
depend upon the opportunities made available in the course at each 
centre, together with the ability of the candidate.  Centres may 
choose to deliver Key Skills totally separately from the candidates’ 
main programs of study. 

Alternatively, they may wish to integrate Key Skills into all main 
programmes of study for all candidates, or a mixture of the two.  
Whatever delivery style a centre adopts it is hoped that candidates 
will appreciate for themselves the applicability of Key Skills to 
much of their subject specific work, and the transferability of the 
skills from one context to another. 

Detailed signposting opportunities for the delivery and generation of 
evidence of achievement are given in Section 8.12 of this Teachers’ 
Guide.  They are provided to assist teachers in considering how Key 
Skills could best fit into their teaching strategy.  In each case, unless 
otherwise stated, the signposting will be for Key Skills at Levels 1 
and 2.  As explained above, this does not mean that work focused at 
other levels, or candidates’ responses demonstrating achievement at 
other levels, cannot be set or rewarded.  Likewise, teachers may 
choose not to make use of each and every opportunity identified. 
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8.8 How do I know if the work 
produced meets the Key Skills 
requirements? 

Teachers who have not been involved in Key Skills will be 
concerned that the work produced by their candidates is of the right 
standard for success.  It is hoped that each centre will have one or 
more Key Skills Co-ordinators who will ensure internal 
standardisation of assessment of Key Skills across the centre.  AQA 
intends to hold Annual Portfolio Standardising Meetings for Key 
Skills co-ordinators or other centre representatives in the Autumn 
term. 

 

8.9 Key Skills exemptions The regulatory authorities (QCA, ACCAC and CCEA) have been 
asked to ensure that candidates who have taken, or who are taking, 
English, Gaeilge, Welsh, Mathematics and ICT GCE, GCSE and 
GNVQ qualifications should not be involved in unnecessary double 
assessment when seeking their Key Skills Qualification. 

 

8.10 Exemptions for 
Communication 

Qualifications in GCSE English or English Literature, Gaeilge 
and Welsh which provide exemption from the Key Skill of 
Communication 

• GCSE A* to C examination performance provides 
exemption from the external test in this Key Skill at 
Level 2. 

• GCSE D to G examination performance provides 
exemption from the external test in this Key Skill at 
Level 1. 

 

8.11 Exemptions for Application of 
Number 

Qualifications in GCSE Mathematics† which provide exemption 
from the Key Skill of Application of Number 

• GCSE A* to C examination performance provides 
exemption from the external test in this Key Skill at Level 
2. 

• GCSE D to G examination performance provides 
exemption from the external test in this Key Skill at Level 
1. 
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  Appendices
   

A  

  

Changes in Tier Content 

 Grade C topics These topics are new to the Foundation tier. 
 

Ref Topic Example 

 Number 

F2.1j Understand counter-example Zoe thinks that all when you square a number it is 
always even.  Give an example to show that Zoe is 
wrong. 
The phrase ‘counter-example’ will not be used in 
Foundation Tier. 

H2.2a Prime factors Write 48 as the product of prime factors. 
Give answer in index form. 

H2.2a HCF and LCM Find the HCF of 48 and 64 

H2.4b Estimation Estimate the answer to  

710 × 
19.0
98.3  

H2.3a Reciprocals Find the reciprocal of 0.5 

F2.3m Percentage increase or 
decrease 

% increase from 50 cm to 64 cm 

F2.4d Limits Least and greatest value of 48 m rounded to nearest 
metre 

F2.3c Subtraction and addition of 
mixed numbers 

Work out  4
4
1  – 2

5
2  

H2.2b Index laws for multiplication 
and division of powers 

Write 5 3 × 5 4 as a single power of 5 

H2.2b Negative square roots x 2 = 36  Give possible values of x 

H2.3f Ratio Share £420 in ratio 3:4 

H2.3n Use of π in exact calculations Circle radius 3.  What is area? 
Give answer in terms of π. 

F2.3p 
F2.3q 

Enter standard form on a 
calculator. 
Interpret calculator display 

Will not be assessed at Foundation tier. 
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 Ref Topic Example 

 Algebra 

F2.5c Simple instances of index 
laws 

Simplify x 3 × x 2,  x 8 ÷ x 4 

H2.5b Expanding and simplifying 
expressions 

Expand and simplify 

6(x + 2) – 4(x – 2) 

H2.5b Expanding brackets with 
powers 

Expand  x(x 3 + 2x) 

 

F2.5e Solve linear equations that 
require prior simplification of 
brackets and have the variable 
on both sides 

Solve 4(2x – 3) = 3x + 8 

H2.6a nth term of a linear sequence Write down the nth term of 

3, 7, 11, 15, 19, …. 

H2.5b Form and solve a linear 
equation 

Given the angles of a triangle are x + 30, 2x + 10 and 
4x, find x 

H2.5m Trial and Improvement Solve x 3 + 2x = 100 using trial and improvement 
Give answer to 1dp. 

Starting value and/or table may be given 

H2.5b Expand the product of two 
linear expressions 

Expand and simplify 

(x + 1)(x – 2) 

F2.5f Change subject of a formula Make x subject of y = 2x + 3 

At most two operations to rearrange 

H2.6e Generate and plot points of 
quadratic functions 

Complete table and use it to plot graph of 

y = x2 + 2x – 3 

H2.6e Find solutions of a quadratic 
equation from graph 

Use the graph to solve 

x 2 + 2x – 3 = 0 

F2.6c Draw line of best fit through 
set of linearly related points 
and find its equation 

Finding the equation of a given or drawn line will not 
be assessed at Foundation Tier 

F2.6e Gradients of lines Here are the equations of 6 lines.  Which two are 
parallel? 

F2.5d Solve simple inequalities Solve 3x + 2 > 11 
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 Ref Topic Example 

F2.5d Inequalities on a number line What inequality is shown? 

Open circles will mean strict inequalities.  Filled in 
circles will mean inclusive inequalities 

F2.6c Graphs from real-life 
situations 

Drawing or interpreting a distance-time graph. 

 Shape, Space and Measure 

F3.4j Loci Show all points within 4 cm of point A. 

At most two constraints. 

F3.4e Constructions 

Perpendicular bisector 

Angle bisector 

Angle of 60° 

Perpendicular to line 

Perpendicular from line 

Construct the perpendicular bisector of the points A 
and B. 

F3.2g Regular polygons Given exterior angle of 30°.  How many sides has the 
polygon? 

F3.4h Area and perimeter of 
semicircles 

Find the perimeter of a semicircle with radius 4 cm. 

F3.2h Pythagoras Find the length x. 

Right angled triangle given with two sides given, Third 
side marked x. 

H3.2i Volume of a prism Calculate the volume of the prism. 

Prism with right angled triangle cross section given. 
First part of question finding area of triangle. 

H3.2i Volume cylinder Find the volume of a cylinder with radius 5 cm and 
height 10 cm.  

Surface area of cylinder will not be assessed at 
Foundation Tier. 

F3.3c Enlargement with fractional 
scale factor 

Enlarge the given triangle by a scale factor 
2
1  about 

(0, 1) 

H3.4b Vector notation for translation Translate the shaded triangle by given vector. 
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 Ref Topic Example 

H3.4a Compound measure, density Find the density of a solid with given volume and 
mass. 

NB word mass will be used in density problems. 

F3.3e Mid point of two given 
coordinates 

Find mid-point of A(–2, 6) and B(4, –4) 

F3.4a Limits of measurements to 
nearest unit 

Limits of mass of 32 kg to nearest kilogram. 

F3.3d Distinguish between formula 
for length area and volume 

Which of these formulae are lengths? 

Formulae will be ones that are within Foundation 
experience such as 2l + 2w. 

F3.3d Understand effect of 
enlargement on area and 
volume 

Rectangle ABCD is 2 cm by 3 cm.  Rectangle PQRS is 
twice the size of ABCD.  How many times greater is 
the area of PQRS than the area of ABCD? 

Diagrams given.  

 Handling Data 

F4.5f Describe correlation Describe the relationship between two variables. 

Scatter diagram given. 

F4.5h Relative frequency Calculate relative frequency from a table. 

F4.5i More trials leads to better 
estimates 

Which pupils’ results are more reliable? 

Explain your answer 

F4.4b Mean of a grouped table Calculate an estimate of the mean of… 

Grouped table given. 

F4.4a Frequency diagrams for 
grouped data 

Draw a frequency diagram for the data 

Grouped table given. 

Diagram can be frequency polygon or histogram with 
equal intervals. 
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 Grade D topics The majority of topics are ‘subsumed’ and used when doing 
problems at a higher grade. 

Ref Topic Example 

 Number 

H2.3h Estimation. Estimate the value of 48 × 
57

307  

Estimate the answer to 5.3 × 19.8 

 H2.3o Use calculators effectively and 
efficiently 

Work out 
)6.53.8(

7.41.3
−
×  

Give your answer to one decimal place 

H2.3h Linked calculations Given that 53 × 821 = 43513, write  

down the value of 
530

43513  

H2.3j New value after a percentage 
increase or decrease 

Price of a washer was £450. 

What is new price after a 4% reduction? 

H2.3e  Fractions to percentages 
(x as a fraction of y ⇒ x as a 
percentage of y) 

90 out of 300 as a percentage. 

H2.3c Dividing fractions by fractions 
and whole numbers 

Multiplying fractions by whole 
numbers 

3
2  ÷ 

4
1  

3
2  × 5 

3
2  ÷ 4 

H2.3c Adding and subtracting 
fractions 3

2  + 
5
4 , 

3
2  – 

5
1  

H2.3c Distinguish between 
terminating and recurring 
decimals by performing short 
division 

What is 
11
7  as a recurring decimal. 

H2.3f Simple ratio Share £150 in ratio 4:1 

F2.3k Division by decimal (up to 
2dp) by converting to division 
by integer 

31.2 ÷ 0.26 

H2.3b Brackets and hierarchy of 
operations 

Put brackets in this calculation to make it true 

2 + 3 2 × 6 – 4 = 50 
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 Ref Topic Example 

 Algebra 

H2.5a Algebraic expressions John is x years old. 

Pam is 3 years younger than John. 

Write an expression for Pam’s age in terms of x. 

H2.5d Substitute positive and 
negative numbers into 
expressions 

a = –3, b = –4.  Evaluate a 2 – 2b 

H2.5f Solve linear equations where 
the variable appears on both 
sides of the equation 

Solve 5x – 3 = 2x + 9 

 H2.5f Solve linear equations that 
require prior simplification of 
brackets 

Solve 4(2x – 3) = 28 

 H2.5f Solve linear equations in one 
unknown with fractional 
coefficients 

4
x  = 15 

H2.5b Factorisation Factorise x 2 + 5x 

Factorise 10a + 6 

H2.5b Expand and simplify Multiply out 6(x – 7) 

H2.6b Plot linear graphs Draw the graph of 

y = 3x – 1 for –3 ≤ x ≤ 3 

(no table given) 

 H2.6e Generate and plot points of 
simple quadratic functions 

Complete the table of y = x 2 – 6 for –3 < x < 3 and 
draw the graph 
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 Ref Topic Example 

 Shape, Space and Measure 

H3.2a Angles in parallel lines and a 
transversal 

What is the value of angle a.  Give a reason for your 
answer? 

 

 

 

 

 

H2.3c Definitions of quadrilaterals Name a quadrilateral with 

2 pairs of equal sides 

2 lines of symmetry 

Rotational symmetry order 2 

H3.2i Plan and elevation Given isometric drawing, draw plan and front 
elevation on square grid. 

H3.3a Transformations Describe the single transformation that takes shape A 
to shape B (simple reflection, rotation, translation, 
enlargement with whole number scale factor). 

H3.3d Scale drawings Given that the map is to a scale of 1cm represents 
50km, find the actual distance of A to B. 

H3.4a Speed, density John travels 82.5 miles in 1 hour and 15 minutes. 
What is his average speed? 

H3.4b Construct triangles Construct the following triangle accurately (sketch of 
triangle with sides 8 cm, 6 cm and included angle of 
75°, 8 cm base line drawn) 

H3.2g Bearings Measure the bearing of A from B 
(diagram to scale given) 

H3.4d Areas of compound shapes Area of ‘L’ shape with some dimensions given. 

H3.4d Area of a trapezium Calculate the area of trapezium with dimensions of 
parallel sides and distance between them given. 

H3.4d Circumference and area of 
circles 

Find the circumference and area of a circle with 
diameter 7 cm. 

 

a 

62º 
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 Ref Topic Example 

H3.4d Covert between area and 
volume measures 

Calculate the area of this rectangle. 

Give your answer in square metres. 

Picture of rectangle with sides of 20 cm and 30 cm 
given. 

 Handling Data 

H4.3b Design and use two way tables This table shows the number of left handed and right 
handed boys and girls in year group.  If a pupil is 
picked at random what is the probability they are left 
handed? 

H4.4a Stem-and-leaf diagrams Calculate the mean of the data in the stem-and-leaf 
diagram 

H4.3a Questionnaires The following question is from a questionnaire on 
‘Healthy eating’. 

Give two reasons why it is not a good question. 

H4.4c List outcomes of combined 
events 

A dice and a coin are thrown together. 

One outcome could be Head and 6. 

List all the possible outcomes 

H4.4d Mutually exclusive outcomes Find missing probability from a table of values. 

F4.4b Mean of a discrete frequency 
table 

The table shows the number of children per family.  
Calculate the mean. 

H4.4b Expectation How many 4s would you expect in 100 throws? 
(biased or fair 4 sided spinner). 
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B  

  
Student Support Sheet 

 Question Paper 
Terminology 

Listed below are examples of instructions given in questions and an 
amplification of their meaning.  The list is as comprehensive as 
possible but does not claim to be exhaustive. 

 

 What we Say… What it means…. 

 Estimate Round the numbers to 1 s.f. and use these to obtain an answer. 

Find the mean of a grouped frequency table. 

Average speed. 

 Explain Use words to explain an answer. 

 You must show your 
working 

You will be penalised if you do not show your working. 

 Simplify Collect terms together. 

 Simplify fully Collect terms together and factorise the answer. 

 Show that Use words, numbers or algebra to show an answer. 

 Prove A rigid algebraic or geometric proof is required. 

 Work out Normally means a calculation is involved but it may be possible to 
do it mentally. 

 Calculate Will need a calculation that requires a calculator or a formal (such 
as column) method. 

 Measure Use a ruler or protractor to measure a length or an angle. 

 Hence Use the previous answer to proceed. 

 Hence, or otherwise Use of the previous answer is expected but another method will be 
accepted. 

 Describe fully in 
transformations 

Reflection – define the mirror line. 

Translations – state vector. 

Rotations – state centre, angle and direction. 

Enlargement – state scale, factor and centre. 

 Factorise Take out the common factor or factorise into two brackets if a 
quadratic. 

 Factorise fully Usually means that there is more than one common factor, ie, 
indicates that there are at least two stages in the factorisation. 
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 Use the graph Do not calculate, read from the graph.  Always worth putting lines 
on the graph to show where the answer came from. 

 Give an exact value Give answer as a square root or surd form (non-calculator paper) 

 Give your answer in terms 
of π /in surd form 

Give answer in terms of π /in surd form (non-calculator paper) 

 Give answer to a sensible 
degree of accuracy 

Normally no more accurate than values in the question.  If question 
has values to 2 s.f. then give answer(s) to 2 s.f. or 1 s.f. 

Trigonometrical answers accepted to 3 s.f. 

 Give answer to (2 d.p.) Give answers to required accuracy.  You will lose marks if you do 
not. 

 Not drawn accurately Next to a diagram to discourage measuring of lengths or angles. 

 Not to scale Next to diagram to discourage measuring of lengths. 

 Do an accurate drawing Use compasses to draw lengths, protractors to measure angles (and a 
sharp pencil) 

 Use a ruler and compass A ruler may be needed to measure but more often than not we mean, 
use a straight edge and compasses.  Used in constructions. 

 Use an algebraic method Do not use trail and improvement.  Working will be expected. 

 Do not use trial and 
improvement 

An algebraic method is expected.  Any sign of trail and 
improvement will be penalised. 

 Expand Multiply out using distributive law. 

 Multiply out Multiply out using distributive law. 

 Expand and simplify Multiply out using distributive law and then collect terms. 

 Multiply out and simplify Multiply out using distributive law and then collect terms. 

 Give a counter-example Give a numerical or geometrical example that disproves a statement.

 Solve Find the values(s) of (x) that makes the equation true. 

 Make (x) the subject Rearrange a formula. 

 Express, in terms of Use given information to write an expression using only the letter(s) 
given. 

 Write down Working out is not needed to get an answer. 
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C  

  
Proof 

 Section 1 

  

Within the written papers, the rigour and quality of proof required 
will depend on the grade at which it is being examined.  Questions 
on proof test reasoning, the third strand of using and applying 
mathematics, in number and algebra, shape, space and measures and 
handling data, of the specifications. 
Candidates need to know the difference between verification and 
proof.  They should be able to produce a deductive, step-by-step 
argument and also use a counter-example to show a statement is 
incorrect.  In geometry, candidates should be able to construct a 
proof, giving reasons for statements in a step-by-step manner.  
However, they will not be expected to reproduce proofs of standard 
theorems, for example, those given in section 2. 

Candidates will need to know that ‘a result’ can be disproved by a 
single counter example and that even if a result works for many 
numerical examples it may not be valid for all values. 

 Example (at grade E) Freda thinks that when you square a number you always get an even 
number answer. 

Give an example to show that Freda is wrong. 

 Answer 3 × 3 = and 9 is an odd number 

 Example (at grade E) Tom is using multiples of threes and fours. 

He notices 28 = 27 + 1 and 16 = 15 + 1 

Tom says that multiples of four are always one more than a multiple 
of three. 

Show that Tom is wrong. 

 Answer 24 = 23 + 1 and 23 is not a multiple of 3 

 



Mathematics A and B (Modular) - AQA GCSE Teacher’s Guide, 2009 

154 

 
 Example (at grade D) Show that the sum of two consecutive whole numbers is always odd. 

 Answer Numbers are either odd + even = odd 

 or even + odd  = odd 

[an algebraic method is fine but would not be expected at 
Foundation tier] 

Let the numbers be n and n + 1.  n + n + 1 = 2n + 1, which is odd. 

 Example (at grade D) In the diagram, ∠PQT = 55o,  ∠TQS = 70o and ∠SQR = 65o 

 

 

 

 

 

 

Josh says that PQR is a straight line. 

 
Is Josh correct? 

You must explain your answer. 

 Answer 55 + 70 + 65 = 190 

No, not straight.  Angles should make 180o 

 Example (at grade C) The diagram shows a triangle ABC and a straight line XCY. 

∠XCA = 68o, ∠ACB = 62o and ∠ABC = 50o 

 
 

 

 

 

 

 

 

Prove that the line XCY is parallel to the line AB. 

 

65° 55° 
P Q

T S 

R
70°

X C Y 

A 

B

62°

50° 

68° 

Not drawn accurately 
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 Answer EITHER 

∠BCY = 180o – 68o – 62o  (angles on a straight line = 180o) 

 = 50o 

Since  ∠BCY = ∠ABC (= 50o) 

XCY is parallel to AB (converse of alternate angles equal) 

[Although the word converse is desirable for the last reason it would 
not be expected.] 

OR 

∠CAB = 180o – 62o – 50o (angle sum of a triangle = 180o) 

 = 68o 

Since  ∠CAB = ∠XCA (= 68o) 

XCY is parallel to AB (alternate angles equal) 

 Example (at grade C) In the diagram, ABC and EBD are straight lines. 

∠ABE = 50o and ∠BDC = 65o 

 

 

 

 

 

 

 

 

Show that triangle BCD is isosceles. 

Give reasons with your working. 

 Answer ∠DBC = 50o (vertically opposite angles equal) 

∠BCD = 180o – 50o – 65o (angle sum of a triangle = 180o) 

 = 65o 

Triangle has two equal angles (of 65o) and so is isosceles. 

 

50° 

A 

D

B

C

E

65°
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 Example (at grade A) ABC is an isosceles triangle with AB = CB. 

M is the midpoint of AC. 

 

 

 

 

 

 

 

Prove that triangles ABM and CBM are congruent. 

 Answer AB = BC (given, isosceles triangle) 

AM = MC (M is the midpoint of AC) 

BM is common to both triangles 

∴ Δ ABM ≡ Δ CBM  [SSS] 

[Other congruence results such as AAS, RHS, SAS should not be 
used as they use properties of isosceles triangles which are proved 
by congruency!] 

 Example (at grade A*) (a) If n is a positive integer, explain why 2n + 1 must be an odd 
number. 

(b) Prove that the square of any odd number is always 1 more than 
a multiple of 8. 

 Answer (a) 2 × number is even.  Even + 1 is odd. 

(b) (2n + 1)2 = (2n + 1)(2n + 1) 

 =  4n2 + 2n + 2n + 1 

 =  4n2 + 4n + 1 

 = 4n( n + 1) + 1 

n and n + 1 are consecutive numbers.  One must be odd and one even. 

 ∴ n (n + 1) is a multiple of 2 

 ∴ 4n (n + 1) is a multiple of 8 

 ∴ 4n (n + 1) + 1 is ‘1 more than a multiple of 8’ 

Solutions to ‘Proof’ questions are never ‘set in stone’.  Alternatives 
to those given in the mark scheme that demonstrate the ability to 
think logically and explain clearly are always welcomed. 

 

B C

A 

M 
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  Here are two more solutions to part (b) of the above problem, the 

second of which not only has the necessary attributes but is also 
elegant in its simplicity. 

 Alternative 1, part (b) If n is a positive integer then 4n must be even and 4n + 1 must be 
odd. 
 (4n + 1) 2 = 16n 2 + 8n + 1 

Subtracting 1 from the square of the odd number gives 

 (4n + 1) 2 – 1 = 16n 2 + 8n + 1 – 1 

 = 16n 2 + 8n 

 = 8n(2n + 1)… which is clearly divisible by 8 

Note 1:  The last step (factorising) is not essential. 

2:  Starting with 4n + 3 and arriving at 16n 2 + 24n + 8 is 
equally valid. 

3:  Starting with 4n + p (where p is any odd number) will 
lead to a correct conclusion. 

 Alternative 2, part (b) Let n be an odd number. 

Then n 2 is odd (odd × odd = odd). 

∴ n 2 – 1 is even 

n 2 – 1 = (n + 1)(n – 1) 

(n – 1) and (n + 1) must be consecutive even numbers 

One of them will be a multiple of 2 and the other will be a 
multiple of 4 

Their product must therefore be a multiple of 8 

Note: The algebra skill needed is grade B but the thinking 
 skill is A*. 

Note: This was an actual response to this ‘Proof’ question when it 
 was set in June 2004! 

 Example (at grade A*) CT is a tangent to the circle at T. 

AB = 5 cm and BC = 4 cm. 

(a) Prove that triangles BTC and TAC are similar. 

(b) Hence find the length of CT. 

 
 
 
 
 
 
 
 
 
 
 

C T 

A 

B 

5 cm 

4 cm 
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 Answer A candidate will probably mark, say, angles x, y and c. 

In triangles BTC and TAC 

 

 

 

 

 

 

 

 

yx =  (angle between tangent and chord equals angle in alternate 
segment) 

Angle c is common to both triangles. 

∠TBC = ∠ATC 3rd angles equal since sum of a triangle = 180o 

Triangles 
TAC
BTC

 are similar (equiangular) 

Since triangles are similar, 

TC
BC

 = 
AC
TC

 

BC × AC = TC 2 

 TC 2 = 4 × 9 

 = 36 

 TC = 6 

 

 

c 
C T 

A 

B 

x 

 y 
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 Section II: Exemplar Proofs Teachers should refer to the specifications.  At Foundation Tier, for 
example, candidates are required to ‘understand a proof that the 
angle sum of a triangle is 180°’ and to ‘understand a proof that the 
exterior angle of a triangle is equal to the sum of the interior angles 
at the other two vertices’.  At the Higher Tier, candidates are 
required to ‘prove and use… (circle theorems)’.  In any formal proof 
there needs to be an understanding of the assumptions.  Versions of 
the proofs of the theorems in the specification have been reproduced 
here for the benefit of teachers.  Candidates will not be required 
to reproduce these proofs in examinations.  Teachers should note 
that other versions of the proofs are acceptable. 

 

 Proof that the angle sum of a triangle is 180° 

  
Take a triangle ABC with angles α, β and γ (Fig.  1) 

 
 
 
 
 
 
 
 

Draw a line CD parallel to side AB and extend BC to E 
(Fig.  2) 

α== CABDCA ˆˆ (alternate angles) 

β== CBAECD ˆˆ (corresponding angles) 

BCE is a straight line so  180=γ+β+α ° 

 

 

 

 

 Proof that the exterior angle of a triangle is equal to the sum of the two opposite interior angles 

 In the diagram, angle ,α=A  angle β=B  and angle .γ=C  

γ+β+α  =180 (angle sum of a triangle) 

γ  = 180° β−α−  

Exterior angle at C =180° γ−  = 180° – (180° β−α− ) 

= 180° − 180° β+α+  

= β+α  

= sum of two opposite interior angles 

 

α 
A 

B 
C 

γ  β 

D 

E 
α  β 

Fig.  1 

Fig.  2 

α 
A 

B C 
γ  β 

α 
A 

B C 
γ  β 
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 Proof that the angle subtended by a chord at the centre of a circle is twice the angle subtended at 
the circumference in the same segment 

 In the diagram, AB is a chord of circle centre O and C is a 
point on the circumference. 

Draw a line from C through O to D 

Let ;ˆ α=OCA  let  β=OCB ˆ  

α=OAC ˆ  (triangle OAC is isosceles) 

Therefore α2ˆ =DOA  (exterior angle equal to sum of 
opposite interior angles) 

Similarly β2ˆ =BOD  

Hence, β+α= 22ˆBOA  

 
BCA ˆ2

)(2

×=

β+α=
 

 

 

 Proof that the angle in a semi-circle is a right angle 

 In the diagram, AB is a diameter of circle, centre O and C is 
a point on the circumference. 

 ∠AOB = 2 × ∠BCD (angle at centre = 2 × angle at 
circumference) 

But ∠AOB = 180° (AOB is a diameter which is a
straight line) 

 ∴∠ACB = 90° 

 

 

 Proof that the opposite angles in a cyclic quadrilateral add to 180° 

 In the diagram, ABCD is a quadrilateral drawn inside a 
circle centre O  

Draw the radii OA and OC 

Let ;ˆ α=CBA   let β=CDA ˆ  

COA ˆ (obtuse) α2=   (angle at centre is twice the angle at 
 the circumference) 

Similarly β2(reflex) ˆ =COA  

Hence, 360° )(222 β+α=β+α=  

Therefore, β+α  = 180° 

 

 

B 

 

D 

C 

A 

O 

α 

β 

2β 

2α 

C 

D  A 

O 

α 

2β B 

 β 

2α 

C 

B 

A 

O 
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 Proof that angles subtended by a chord at the circumference in the same segment are equal 

 In the diagram, AB is a chord of the circle centre O, and C 
is a point on the circumference 

Let α=BCA ˆ  

α2ˆ =BOA   (angle at centre twice angle at circumference) 

Let D be another point on circumference 

α=BDA ˆ  (angle at centre twice angle at circumference) 

Hence, α== BDABCA ˆˆ  

 

 

 Proof of the alternate segment theorem 

 In the diagram, DB is a tangent at B to the circle centre O  

A and C are  points on the circumference 

Draw the radii OB and OC 

Let β=CBO ˆ  

β2180ˆ −=COB   (triangle OBC is isosceles) 

=β−=
2

2180ˆCAB  90° β−   

(angle at the centre is twice the angle at the circumference) 

But DBC ˆ  = 90° − CBO ˆ  = 90° β−  

(angle between tangent and radius is 90°) 

Hence, DBCCAB ˆˆ =  

 

 

 
B 

D 

C 

A 

O 

α 

α 

2α 

B D 

C 
A 

O 

β 
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