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Your free e-Spec

Here is your free e-Spec, Edexcel’s electronic version of the specification that will help you
evaluate the content.

Everything you need

The e-Spec provides a range of useful resources including:

m A Senior Examiner explaining the changes to the new specification

m A customisable student guide to help recruit students

m A course planner to make it easy to plan delivery

m Links to sample assessment materials so you can see what is expected

m Information on the products and services provided by Edexcel to support the specification.

Easy-to-use

Just click on the walkthrough to see how easy and useful the e-Spec is and get more out of
this specification today.
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Edexcel GCE in Mathematics, Further Mathematics, Pure Mathematics and Further Mathematics (Additional) is
designed for use in school and colleges. It is part of a suite of GCE qualifications offered by Edexcel.

Key features of the specification

Edexcel’s Mathematics specification has:
m all units equally weighted, allowing many different combinations of units and greater flexibility

B pathways leading to full Advanced Subsidiary and Advanced GCE in Mathematics, Further Mathematics,
Pure Mathematics and Further Mathematics (Additional)

B updated Decision Mathematics 1 and Decision Mathematics 2 units, for a more balanced approach to
content

B updated Further Pure Mathematics 1 unit for teaching in the first year of study

updated Further Pure Mathematics 2 and Further Pure Mathematics 3 units to allow a coherent curriculum
in further mathematics

no change to Core, Mechanics or Statistics units content

substantial Professional development and training programme

past papers, specimen papers, examiner reports and further support materials available
18 units tested fully by written examination

variety of endorsed electronic support material, including Exam Wizard, Topic Tutor and Exam Tutor

endorsed textbooks and revision books, plus information available on how to map updated units to
current textbooks.

Supporting you

Edexcel aims to provide the most comprehensive support for our qualifications. We have therefore published
our own dedicated suite of resources for teachers and students written by qualification experts. We also
endorse a wide range of materials from other publishers to give you a choice of approach.

For more information on our wide range of support and services for this GCE in Mathematics, Further
Mathematics, Pure Mathematics and Further Mathematics (Additional) qualification, visit our GCE website:
www.edexcel.org.uk/gce2008.

Specification updates

This specification is Issue 1 and is valid for Advanced Subsidiary (AS) examination from 2009 and A2
examination from 2009. If there are any significant changes to the specification Edexcel will write to centres
to let them know. Changes will also be posted on our website.

For more information please visit www.edexcel.org.uk or www.edexcel.org.uk/gce2008.
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Students study a variety of units, following pathways to their
desired qualification.

Students may study units leading to the following awards:

m Advanced GCE in Mathematics

m Advanced GCE in Further Mathematics

m Advanced GCE in Pure Mathematics

m Advanced GCE In Further Mathematics (Additional)

m Advanced Subsidiary GCE in Mathematics

m Advanced Subsidiary GCE in Further Mathematics

m Advanced Subsidiary GCE in Pure Mathematics

m Advanced Subsidiary GCE in Further Mathematics (Additional).

Summary of unit content

Core Mathematics

Unit ‘ Summary of unit content

C1 Algebra and functions; coordinate geometry in the (x, y) plane; sequences and
series; differentiation; integration.

Cc2 Algebra and functions; coordinate geometry in the (x, y) plane; sequences and
series; trigonometry; exponentials and logarithms; differentiation; integration.

C3 Algebra and functions; trigonometry; exponentials and logarithms;
differentiation; numerical methods.

C4 Algebra and functions; coordinate geometry in the (x, y) plane; sequences and
series; differentiation; integration; vectors.

Further Pure Mathematics

Unit ‘ Summary of unit content

FP1 Series; complex numbers; numerical solution of equations; coordinate
systems, matrix algebra, proof.

FP2 Inequalities; series, first order differential equations; second order differential
equations; further complex numbers, Maclaurin and Taylor series.

FP3 Further matrix algebra; vectors, hyperbolic functions; differentiation;
integration, further coordinate systems.
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Mechanics

Unit ‘ Summary of unit content

M1 Mathematical models in mechanics; vectors in mechanics; kinematics of a
particle moving in a straight line; dynamics of a particle moving in a straight
line or plane; statics of a particle; moments.

M2 Kinematics of a particle moving in a straight line or plane; centres of mass;
work and energy; collisions; statics of rigid bodies.

M3 Further kinematics; elastic strings and springs; further dynamics; motion in a
circle; statics of rigid bodies.

M4 Relative motion; elastic collisions in two dimensions; further motion of
particles in one dimension; stability.

M5 Applications of vectors in mechanics; variable mass; moments of inertia of a
rigid body; rotation of a rigid body about a fixed smooth axis.

Statistics

Unit ’ Summary of unit content

S1 Mathematical models in probability and statistics; representation and
summary of data; probability; correlation and regression; discrete random
variables; discrete distributions; the Normal distribution.

S2 The Binomial and Poisson distributions; continuous random variables;
continuous distributions; samples; hypothesis tests.

S3 Combinations of random variables; sampling; estimation, confidence intervals
and tests; goodness of fit and contingency tables; regression and correlation.

S4 Quality of tests and estimators; one-sample procedures; two-sample
procedures.

Decision Mathematics

Unit ’ Summary of unit content

D1 Algorithms; algorithms on graphs; the route inspection problem; critical path
analysis; linear programming; matchings.

D2 Transportation problems; allocation (assignment) problems; the travelling
salesman; game theory; further linear programming, dynamic programming;
flows in networks.
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Summary of awards

Advanced Subsidiary

Advanced subsidiary awards comprise three teaching units per
award.

National Cash-in | Award Compulsory units Optional units
classification | code**
code**
2210 8371 GCE AS Mathematics Cl and C2 M1, S1 or D1
2230 8372 GCE AS Further FP1 Any *
Mathematics
2230 8373 GCE AS Pure Mathematics C1,C2,C3
2230 8374 GCE AS Further Any which have not
Mathematics (Additional) been used for a previous
qualification

*For GCE AS Further Mathematics, excluded units are C1, C2, C3, C4

**See Appendix E for description of this code and all other codes relevant to this
qualification

Advanced Subsidiary combinations

Combinations leading to an award in Advanced Subsidiary
Mathematics comprise three AS units. Combinations leading to an
award in Advanced Subsidiary Further Mathematics comprise three
units. The combination leading to an award in Advanced Subsidiary
Pure Mathematics comprises units C1, C2 and C3.

8371 Advanced Core Mathematics units C1 and C2 plus one of the Applications
subsidiary units M1, S1 or D1.

Mathematics

8372 Advanced Further Pure Mathematics unit FP1 plus two other units (excluding
Subsidiary Further C1—C4). Students who are awarded certificates in both Advanced
GCE Mathematics and AS Further Mathematics must use unit results

Mathematics from nine different teaching modules.
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8373 Advanced
Subsidiary Pure

Mathematics

Core Mathematics units C1, C2 and C3.

8374 Additional

Qualification
in Advanced

Subsidiary Further

Mathematics
(Additional)

Students who complete fifteen units will have achieved the
equivalent of the standard of Advanced Subsidiary GCE Further
Mathematics in their additional units. Such students will be eligible
for the award of Advanced Subsidiary GCE Further Mathematics
(Additional) in addition to the awards of Advanced GCE Mathematics
and Advanced GCE Further Mathematics.

Advanced Level

Advanced level awards comprise six teaching units per award.

National Cash-in | Qualifications Compulsory units Optional units

classification | code**

code**

2210 9371 GCE Mathematics C1,C2,C3,C4 M1 and S1 or
M1 and D1 or
S1 and D1 or
S1 and S2 or
M1 and M2 or
D1 and D2

2230 9372 GCE Further Mathematics FP1 and either FP2 or FP3 Any *

2230 9373 GCE Pure Mathematics C1, C2, C3, C4, FP1 FP2 or FP3

2230 9374 GCE Further Mathematics | Any which have not

(Additional) been used for a previous
qualification

*For GCE Further Mathematics, excluded units are C1, C2, C3, C4

** See Appendix E for description of this code and all other codes relevant to these
qualifications.
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Advanced GCE combinations

Combinations leading to an award in mathematics must comprise
six units, including at least two A2 units. Combinations leading to
an award in Further Mathematics must comprise six units, including
at least three A2 units. Combinations leading to an award in Pure
Mathematics comprise units C1—C4, FP1 and one of FP2 or FP3.

9371 Advanced
GCE Mathematics

Core Mathematics units C1, C2, C3 and C4 plus two Applications
units from the following six combinations: M1 and M2; S1 and S2;
D1 and D2; M1 and S1; S1 and D1; M1 and D1.

9372 Advanced
GCE Further
Mathematics

Further Pure Mathematics units FP1, FP2, FP3 and a further three
Applications units (excluding C1—C4) to make a total of six units;
or FP1, either FP2 or FP3 and a further four Applications units
(excluding C1—C4) to make a total of six units. Students who

are awarded certificates in both Advanced GCE Mathematics and
Advanced GCE Further Mathematics must use unit results from 12
different teaching modules.

9373 Advanced
GCE Pure
Mathematics

Core Mathematics units C1, C2, C3, C4, FP1, and either FP2 or FP3.

9374 Additional
Qualification in
Advanced Further
Mathematics
(Additional)

Students who complete eighteen units will have achieved the
equivalent of the standard of Advanced GCE Further Mathematics
(Additional) in their additional units. Such students will be eligible
for the award of Advanced GCE Further Mathematics (Additional) in
addition to the awards of Advanced GCE Mathematics and Advanced
GCE Further Mathematics.

Edexcel GCE in Mathematics
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Summary of assessment requirements

Unit Unit title Unit Level Method of Availability | First AS GCE
number code* assessment assessment weighting | weighting
C1 Core 6663 | AS 1 written January January 33.3% of | 16.67% of
Mathematics 1 paper and June 2009 AS Advanced

GCE
Cc2 Core 6664 | AS 1 written January January 33.3% of | 16.67% of
Mathematics 2 paper and June 2009 AS Advanced

GCE
C3 Core 6665 | A2 1 written January January 33.3% of | 16.67% of
Mathematics 3 paper and June 2009 AS Advanced

GCE
Cc4 Core 6666 | A2 1 written January January 33.3% of | 16.67% of
Mathematics 4 paper and June 2009 AS Advanced

GCE
FP1 Further Pure 6667 | AS 1 written January January 33.3% of | 16.67% of
Mathematics 1 paper and June 2009 AS Advanced

GCE
FP2 Further Pure 6668 | A2 1 written June June 2009 33.3% of | 16.67% of
Mathematics 2 paper AS Advanced

GCE
FP3 Further Pure 6669 | A2 1 written June June 2009 33.3% of | 16.67% of
Mathematics 3 paper AS Advanced

GCE
M1 Mechanics 1 6677 | AS 1 written January January 33.3% of | 16.67% of
paper and June 2009 AS Advanced

GCE
M2 Mechanics 2 6678 | A2 1 written January January 33.3% of | 16.67% of
paper and June 2009 AS Advanced

GCE
M3 Mechanics 3 6679 | A2 1 written January January 33.3% of | 16.67% of
paper and June 2009 AS Advanced

GCE
M4 Mechanics 4 6680 | A2 1 written June June 2009 33.3% of | 16.67% of
paper AS Advanced

GCE
M5 Mechanics 5 6681 | A2 1 written June June 2009 33.3% of | 16.67% of
paper AS Advanced

GCE
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Unit title Unit Level Method of Availability | First AS GCE
code* assessment assessment weighting weighting
S1 Statistics 1 6683 | AS 1 written January January 33.3% of | 16.67% of
paper and June 2009 AS Advanced

GCE
S2 Statistics 2 6684 | A2 1 written January January 33.3% of | 16.67% of
paper and June 2009 AS Advanced

GCE
S3 1 written June June 2009 33.3% of | 16.67% of
Statistics 3 6691 | A2 aper AS Advanced

pap GCE
S4 1 written June June 2009 33.3% of | 16.67% of
Statistics 4 6686 | A2 aper AS Advanced

pap GCE
D1 Decision 6689 | AS 1 written January January 33.3% of 16.67% of
Mathematics 1 paper and June 2009 AS Advanced

GCE
D2 Decision 6690 | A2 1 written June June 2009 33.3% of 16.67% of
Mathematics 2 paper AS Advanced

GCE

*See Appendix E for a description of this code and all other codes relevant to this
qualification.

m All examination papers last 1 hour 30 minutes
m All examination papers have 75 marks.

m C1 is a non-calculator paper: for all other unit examinations,
calculators can be used.

Edexcel GCE in Mathematics
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Assessment objectives and weightings

The assessment will test students’ ability to:

Minimum

weighting

AO1

recall, select and use their knowledge of mathematical facts, concepts and
techniques in a variety of contexts

30%

AO2

construct rigorous mathematical arguments and proofs through use of precise
statements, logical deduction and inference and by the manipulation of mathematical
expressions, including the construction of extended arguments for handling
substantial problems presented in unstructured form

30%

AO3

recall, select and use their knowledge of standard mathematical models to represent
situations in the real world; recognise and understand given representations
involving standard models; present and interpret results from such models in

terms of the original situation, including discussion of the assumptions made and
refinement of such models

10%

AO4

comprehend translations of common realistic contexts into mathematics; use the
results of calculations to make predictions, or comment on the context; and, where
appropriate, read critically and comprehend longer mathematical arguments or
examples of applications

5%

AO5

use contemporary calculator technology and other permitted resources (such

as formulae booklets or statistical tables) accurately and efficiently; understand
when not to use such technology, and its limitations. Give answers to appropriate
accuracy.

5%
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Relationship of assessment objectives to units

All figures in the following table are expressed as marks out of 75.

Assessment objective

Core Mathematics C1 30-35 25-30 5-15 5-10 1-5

Core Mathematics C2 25-30 25-30 5-10 5-10 5-10
Core Mathematics C3 25-30 25-30 5-10 5-10 5-10
Core Mathematics C4 25-30 25-30 5-10 5-10 5-10
Further Pure Mathematics FP1 25-30 25-30 0-5 5-10 5-10
Further Pure Mathematics FP2 25-30 25-30 0-5 7-12 5-10
Further Pure Mathematics FP3 25-30 25-30 0-5 7-12 5-10
Mechanics M1 20-25 20-25 15-20 6-11 4-9

Mechanics M2 20-25 20-25 10-15 7-12 5-10
Mechanics M3 20-25 25-30 10-15 5-10 5-10
Mechanics M4 20-25 20-25 15-20 5-10 5-10
Mechanics M5 20-25 20-25 15-20 5-10 5-10
Statistics S1 20-25 20-25 15-20 5-10 5-10
Statistics S2 25-30 20-25 10-15 5-10 5-10
Statistics S3 25-30 20-25 10-15 5-10 5-10
Statistics S4 15-20 15-20 15-20 5-10 10-15
Decision Mathematics D1 20-25 20-25 15-20 5-10 5-10
Decision Mathematics D2 25-30 20-25 10-15 7-13 0-5

Qualification summary

Subject criteria The General Certificate of Education is part of the Level 3 provision.
This specification is based on the GCE AS and A Level Subject
criteria for Mathematics, which is prescribed by the regulatory
authorities and is mandatory for all awarding bodies.

The GCE in Mathematics enables students to follow a flexible course
in mathematics, to better tailor a course to suit the individual needs
and goals.
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Aims

The 18 units have been designed for schools and colleges to
produce courses which will encourage students to:

m develop their understanding of mathematics and mathematical
processes in a way that promotes confidence and fosters
enjoyment

m develop abilities to reason logically and recognise incorrect
reasoning, to generalise and to construct mathematical proofs

m extend their range of mathematical skills and techniques and use
them in more difficult, unstructured problems

m develop an understanding of coherence and progression in
mathematics and of how different areas of mathematics can be
connected

m recoghise how a situation may be represented mathematically
and understand the relationship between ‘real-world” problems
and standard and other mathematical models and how these can
be refined and improved

m use mathematics as an effective means of communication

m read and comprehend mathematical arguments and articles
concerning applications of mathematics

m acquire the skills needed to use technology such as calculators
and computers effectively, recognise when such use may be
inappropriate and be aware of limitations

m develop an awareness of the relevance of mathematics to other
fields of study, to the world of work and to society in general

m take increasing responsibility for their own learning and the
evaluation of their own mathematical development.

AS/A2 knowledge
and understanding
and skills

The knowledge, understanding and skills required for all
Mathematics specifications are contained in the subject core. The
units C1, C2, C3 and C4 comprise this core material.

Section B
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Structure of qualification

Unit C1 Core Mathematics 1
Unit C2 Core Mathematics 2
Unit C3 Core Mathematics 3

Unit C4 Core Mathematics 4

Unit FP1 Further Pure Mathematics 1

Unit FP2 Further Pure Mathematics 2

Unit FP3 Further Pure Mathematics 3

Unit M1 Mechanics 1

Unit M2 Mechanics 2

Unit M3 Mechanics 3

Unit M4 Mechanics 4

Unit M5 Mechanics 5

Unit S1 Statistics 1

Unit S2 Statistics 2

Unit S3 Statistics 3

Unit S4 Statistics 4

Unit D1 Decision Mathematics 1

Unit D2 Decision Mathematics 2

16

19

25

31

37

43

49

53

59

65

69

73

75

79

85

89

93

97

101

Edexcel GCE in Mathematics
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Structure of qualification

Compulsory unit Optional unit

GCE AS Mathematics

Core Mathematics 1 Core Mathematics 2 |@.VsJoJITeE (T M ]
M1, S1 or D1

GCE AS Further Mathematics

Further Pure Application or FP Application or FP
Mathematics 1 unit unit

GCE AS Pure Mathematics

Core Mathematics 1 Core Mathematics 2 | Core Mathematics 3

GCE AS Further Mathematics (Additional)

Application or FP unit Application or FP Application unit
unit
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GCE A Level Mathematics

Core Mathematics 1 Core Mathematics 2 [-VsTs]I{eENdTe 1 MIT T4
M1, S1 or D1

Core Mathematics 3 Core Mathematics 4 [-Vsls1I{eEYdTe 1 MIToT14
M1, S1 or D1

or

M2, S2 or D2

GCE A Level Further Mathematics

Further Pure Application or FP Application unit
Mathematics 1 unit

Further Pure Application unit Application unit
Mathematics 2 or 3

GCE A Level Pure Mathematics

Core Mathematics 1 Core Mathematics 2 | Core Mathematics 3
Core Mathematics 4 Further Pure Further Pure
Mathematics 1 Mathematics 2 or 3

GCE A Level Further Mathematics (Additional)

Application or FP unit Application unit Application unit

Application unit Application unit Application unit

Edexcel GCE in Mathematics © Edexcel Limited 2007 Section C
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Unit description

Algebra and functions; coordinate geometry in the (x, y) plane;
sequences and series; differentiation; integration.

Assessment information

Preamble Construction and presentation of rigorous mathematical arguments
through appropriate use of precise statements and logical
deduction, involving correct use of symbols and appropriate
connecting language is required. Students are expected to
exhibit correct understanding and use of mathematical language
and grammar in respect of terms such as ‘equals’, ‘identically
equals’, ‘therefore’, ‘because’, ‘implies’, ‘is implied by’, ‘necessary’,
‘sufficient’, and notation such as .., =, « and <.

Examination The examination will consist of one 1%2 hour paper. It will contain
about ten questions of varying length. The mark allocations per
question will be stated on the paper. All questions should be
attempted.

For this unit, students may not have access to any calculating aids,
including log tables and slide rules.

Formulae Formulae which students are expected to know are given below
and these will not appear in the booklet, Mathematical Formulae
including Statistical Formulae and Tables, which will be provided for
use with the paper. Questions will be set in SI units and other units
in common usage.

This section lists formulae that students are expected to remember
and that may not be included in formulae booklets.

Quadratic equations

b+~b*— dac

2a

ax? + bx + ¢ =0 has roots —
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Differentiation

function

xn

Integration

function

derivative

nxn—l

integral

X"t e,n# -1
n+1

1 Algebra and functions

What students need to learn:

Laws of indices for all rational exponents.

Use and manipulation of surds.

Quadratic functions and their graphs.
The discriminant of a quadratic function.

Completing the square. Solution of quadratic
equations.

Simultaneous equations: analytical solution by
substitution.

Solution of linear and quadratic inequalities.

The equivalence of & and ™a”
should be known.

Students should be able to
rationalise denominators.

Solution of quadratic equations by
factorisation, use of the formula
and completing the square.

For example, where one equation
is linear and one equation is
quadratic.

For example, ax+b>cx +d,

px2+tgx+r>0,px*+gx+r<ax-+b.

Section C © Edexcel Limited 2007
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Algebraic manipulation of polynomials, including Students should be able to
expanding brackets and collecting like terms, use brackets. Factorisation of
factorisation. polynomials of degreen, n <3,

eg x*+4x2 + 3x. The notation f(x)
may be used. (Use of the factor
theorem is not required.)

Graphs of functions; sketching curves defined by Functions to include simple cubic
simple equations. Geometrical interpretation of functions and the reciprocal
algebraic solution of equations. Use of intersection

k
. ) _ function y =— with x = 0.
points of graphs of functions to solve equations. X

Knowledge of the term asymptote
is expected.

Knowledge of the effect of simple transformations on  Students should be able to apply

the graph of y=1(x) as represented by y=af(x),y=f(x) +a, one of these transformations

y=f{x + a), y = flax). to any of the above functions
(quadratics, cubics, reciprocal)
and sketch the resulting graph.

Given the graph of any function
y = f(x) students should be able to
sketch the graph resulting from
one of these transformations.
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2 Coordinate geometry in the (x, y) plane

What students need to learn:

Equation of a straight line, including the forms
y-y,=m(x—x)andax+ by +c=0.

Conditions for two straight lines to be parallel or
perpendicular to each other.

To include:

(i) the equation of a line through
two given points

(ii) the equation of a line parallel
(or perpendicular) to a
given line through a given
point. For example, the line
perpendicular to the line
3x +4y =18 through the point
(2, 3) has equation

4
y=3=3(x-2).

3 Sequences and series

What students need to learn:

Sequences, including those given by a formula
for the nth term and those generated by a simple
relation of the form x = f(x ).

Arithmetic series, including the formula for the sum
of the first » natural numbers.

The general term and the sum to
n terms of the series are required.
The proof of the sum formula
should be known.

Understanding of X notation will be
expected.

Section C © Edexcel Limited 2007
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4 Differentiation

What students need to learn:

The derivative of f(x) as the gradient of the tangent
to the graph of y =f(x) at a point; the gradient of the
tangent as a limit; interpretation as a rate of change;
second order derivatives.

Differentiation of x”, and related sums and
differences.

Applications of differentiation to gradients, tangents
and normals.

d
For example, knowledge that d—y is
X
the rate of change of y with respect
to x. Knowledge of the chain rule is

not required.

The notation f'(x) may be used.

For example, for n = 1, the ability to
differentiate expressions such as

2
Qx+5)x—1)and X 2X=3 g

3x"”
expected.

Use of differentiation to find
equations of tangents and normals
at specific points on a curve.

5 Integration

What students need to learn:

Indefinite integration as the reverse of
differentiation.

Integration of x".

Students should know that a
constant of integration is required.

For example, the ability to
integrate expressions such as

| 2
x> — 3x° and —(xiz) is
x2

o=

expected.

Given f'(x) and a point on the
curve, students should be able to
find an equation of the curve in the
form y = f(x).

Edexcel GCE in Mathematics © Edexcel Limited 2007
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Unit description

Algebra and functions; coordinate geometry in the (x, y) plane;
sequences and series; trigonometry; exponentials and logarithms;
differentiation; integration.

Assessment information

Prerequisites A knowledge of the specification for C1, its preamble and its
associated formulae, is assumed and may be tested.

Examination The examination will consist of one 12 hour paper. It will contain
about nine questions of varying length. The mark allocations per
question which will be stated on the paper. All questions should be
attempted.

Calculators Students are expected to have available a calculator with at least
the following keys: + —, x, +, &, x%, \x, l,x-", In x, e*, x!, sine, cosine and
X

tangent and their inverses in degrees and decimals of a degree, and
in radians; memory. Calculators with a facility for symbolic algebra,
differentiation and/or integration are not permitted.
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Formulae Formulae which students are expected to know are given below
and these will not appear in the booklet, Mathematical Formulae
including Statistical Formulae and Tables, which will be provided for
use with the paper. Questions will be set in SI units and other units
in common usage.

This section lists formulae that students are expected to remember
and that may not be included in formulae booklets.

Laws of logarithms
log x +log y = log (xy)

log.x—log,y =log, (1)
Y
klog x = log (x")

Trigonometry

In the triangle 4BC
a b c

sin4d sinB sinC

area = tabsinC

Area

area under a curve = r ydx (»=20)

a
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1 Algebra and functions

What students need to learn:

Simple algebraic division; use of the Factor Theorem  Only division by (x +a) or (x — a) will
and the Remainder Theorem. be required.

Students should know that if
f(x) =0 when x=a, then (x—a)is a
factor of f(x).

Students may be required to
factorise cubic expressions such
as x*+3x>—4 and 6x3 + 11x> —x — 6.

Students should be familiar

with the terms ‘quotient’ and
‘remainder’ and be able to
determine the remainder when the
polynomial f(x) is divided by

(ax + b).

2 Coordinate geometry in the (x, y) plane

What students need to learn:

Coordinate geometry of the circle using the equation  Students should be able to find

of a circle in the form (x —a)*+ (y - b)* = r? and the radius and the coordinates of
including use of the following circle properties: the centre of the circle given the

equation of the circle, and vice
(i) the angle in a semicircle is a right angle; versa.

(ii) the perpendicular from the centre to a chord
bisects the chord;

(iii) the perpendicularity of radius and tangent.
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3 Sequences and series

What students need to learn:

The sum of a finite geometric series; the sum to The general term and the sum to »
infinity of a convergent geometric series, including terms are required.
the use of |r| <1.
The proof of the sum formula
should be known.

Binomial expansion of (1 +x)” for positive integer ». Expansion of (a + bx)” may be
n required.
The notations »! and )
4 Trigonometry
What students need to learn:
The sine and cosine rules, and the area of a triangle
in the form 4 ab sin C.
Radian measure, including use for arc length and Use of the formulae s = r6 and
area of sector. A =7 %0 for a circle.
Sine, cosine and tangent functions. Their graphs, Knowledge of graphs of curves
symmetries and periodicity. with equations such as

T
y=3sinx,y=sin (x + g}y=sin2x is
expected.

sin @

Knowledge and use of tan =
sin0 + cos* O =1. cos6

, and
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Solution of simple trigonometric equations in a given  Students should be able to solve
interval. equations such as

T 3
sin x"'E = 4 for 0 <x <2m,

cos x+30°)=% for —180° < x < 180°,
tan 2x = 1 for 90° < x < 270°,

6 cos’x+sinx—5=0, 0°<x <360,

. T 1
sin? (x +gj= 5 for-n<x<m.

5 Exponentials and logarithms

What students need to learn:
y =a"and its graph.
Laws of logarithms To include
logaxy = 10gax + logay,
loga)i =log x—1log v,
Y
log x*=klog x,
1
log, —=—log, x
X
log a=1

The solution of equations of the form a* = b. Students may use the change of
base formula.
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6 Differentiation

What students need to learn:

Applications of differentiation to maxima and minima
and stationary points, increasing and decreasing

The notation {"(x) may be used for
the second order derivative.

functions.
To include applications to curve
sketching. Maxima and minima
problems may be set in the context
of a practical problem.
7 Integration

What students need to learn:

Evaluation of definite integrals.

Interpretation of the definite integral as the area

under a curve.

Approximation of area under a curve using the

trapezium rule.

Students will be expected to be
able to evaluate the area of a
region bounded by a curve and
given straight lines.

Eg find the finite area bounded by
the curve y = 6x —x*> and the line
y=2x.

J.x dy will not be required.

For example,

1
evaluate J' VQ2x+1) dx

0

using the values of V(2x + 1) atx =0,
0.25,0.5,0.75 and 1.
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Unit description

Algebra and functions; trigonometry; exponentials and logarithms;
differentiation; numerical methods.

Assessment information

Prerequisites and
preamble

Prerequisites

A knowledge of the specifications for C1 and C2, their preambles,
prerequisites and associated formulae, is assumed and may be
tested.

Preamble

Methods of proof, including proof by contradiction and disproof by
counter-example, are required. At least one question on the paper
will require the use of proof.

Examination

The examination will consist of one 1% hour paper. It will contain
about seven questions of varying length. The mark allocations per
question which will be stated on the paper. All questions should be
attempted.

Calculators

Students are expected to have available a calculator with at least
. 1 . .
the following keys: + —, x, +, 7, x2, \x, =, Inx, e, xl, sine, cosine and

tangent and their inverses in degrees and decimals of a degree, and
in radians; memory. Calculators with a facility for symbolic algebra,
differentiation and/or integration are not permitted.

Edexcel GCE in Mathematics
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Formulae

Formulae which students are expected to know are given below
and these will not appear in the booklet, Mathematical Formulae
including Statistical Formulae and Tables, which will be provided for
use with the paper. Questions will be set in SI units and other units

in common usage.

This section lists formulae that students are expected to remember
and that may not be included in formulae booklets.

Trigonometry
cos?’A +sin* A4 =1
sec’4=1+tan* 4

cosec’4A =1+ cot> 4

sin 24 = 2 sinA4 cos A4
c082A4 = cos’A — sin”> 4
2 tan A

tan 24 =
1 —tan’4

Differentiation
function

sin kx

cos kx

ekx

Inx

f(x)+gx)
f(x) g (x)
f(g (x))

derivative

k cos kx
—k sin kx

kek(

1
X

') +g"(x)

f () g () +Hx) g’ ()

f'(gx) g’

Section C
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1 Algebra and functions

What students need to learn:

Simplification of rational expressions including Denominators of rational
factorising and cancelling, and algebraic division. expressions will be linear or
quadratic, eg ,
ax+b
ax+b |
pxtgx+r oy — 1
Definition of a function. Domain and range of The concept of a function as a
functions. Composition of functions. Inverse one-one or many-one mapping
functions and their graphs. from R (or a subset of R) to R.
The notation f: x+ and f(x) will be

used.

Students should know that fg will
mean ‘do g first, then f".

Students should know that if £
exists, then f f(x) = ff '(x) = x.

The modulus function. Students should be able to sketch
the graphs of y= ax+b and the
graphs of y= f(x) andy=1f(x),
given the graph of y = f(x).

Combinations of the transformations y = f(x) as Students should be able to sketch
represented by y = af(x), y = f(x) + a, y = f(x + a), y = f(ax). the graph of, for example,
vy =2f(3x), y=f(-x) + 1, given the
graph of y = f(x) or the graph of, for
example, y =3 +sin 2x,

T
y=—Ccos X+Z .

The graph of y = f(ax + b) will not be
required.
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2 Trigonometry

What students need to learn:

Knowledge of secant, cosecant and cotangent and of = Angles measured in both degrees
arcsin, arccos and arctan. Their relationships to sine, and radians.

cosine and tangent. Understanding of their graphs

and appropriate restricted domains.

Knowledge and use of sec? § =1 + tan?  and
cosec? =1+ cot? 6.

Knowledge and use of double angle formulae; use of  To include application to half
formulae for sin(4 + B), cos (4 + B) and tan (4 + B) and of  angles. Knowledge of the 7 (tan 1 0)
expressions for a cos 6 + b sin 8 in the equivalent forms formulae will not be required.
of rcos (@ +a) or rsin (0 + a).
Students should be able to solve
equations such as
acos @+ bsinf=cin a given
interval, and to prove simple
identities such as
€O0S x cos 2x + sin x sin 2x = cos X.

3 Exponentials and logarithms

What students need to learn:

The function e¢*and its graph. To include the graph of y =e® "+ ¢.

The function Inx and its graph; In x as the inverse Solution of equations of the form

function of e*. e’ =pandIn(ax+b)=qis
expected.
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4 Differentiation

What students need to learn:

Differentiation of ¢*, In x, sin x, cos x, tan x and their
sums and differences.

Differentiation using the product rule, the quotient Differentiation of cosec x, cot x and

rule and the chain rule. sec x are required. Skill will be
expected in the differentiation of
functions generated from standard
forms using products, quotients
and composition, such as 2x*sin x,

e3x
, cos x’ and tan? 2x.
X
dy 1 . dy .
The use of —=-—-—. Eg finding —= for x = sin 3y.
e % g g &r )
dy
5 Numerical methods

What students need to learn:

Location of roots of f(x) = 0 by considering changes
of sign of f(x) in an interval of x in which f(x) is

continuous.

Approximate solution of equations using simple Solution of equations by use of
iterative methods, including recurrence relations of iterative procedures for which
the form x = f(x ). leads will be given.
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Unit description
Algebra and functions; coordinate geometry in the (x, y) plane;
sequences and series; differentiation; integration; vectors.
Assessment information

Prerequisites A knowledge of the specifications for C1, C2 and C3 and their
preambles, prerequisites and associated formulae, is assumed and
may be tested.

Examination The examination will consist of one 1% hour paper. It will contain
about seven questions of varying length. The mark allocations per
question which will be stated on the paper. All questions should be
attempted.

Calculators Students are expected to have available a calculator with at least
the following keys: + —, x, +, 7, x> \x, 1 ,x’, Inx, €, x!, sine, cosine and
X

tangent and their inverses in degrees and decimals of a degree, and
in radians; memory. Calculators with a facility for symbolic algebra,
differentiation and/or integration are not permitted.

Formulae Formulae which students are expected to know are given overleaf
and these will not appear in the booklet, Mathematical Formulae
including Statistical Formulae and Tables, which will be provided for
use with the paper. Questions will be set in SI units and other units
in common usage.

This section lists formulae that students are expected to remember
and that may not be included in formulae booklets.
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Integration

function

cos kx

sin kx

ekx

1

X

f'x) + g'(x)
f'(g(x)) g'(x)

Vectors

x) (a
y|el b |=xa+ yb+zc

z C

integral

1 .
—sin kx + ¢
k
1
——cos kx+c

1
%e“+c

Injx[+c,x#0

fx)+glx) +c
f(gx) +c

1 Algebra and functions

What students need to learn:

Rational functions. Partial fractions (denominators
not more complicated than repeated linear terms).

Partial fractions to include
denominators such as

(ax + b)(cx + d)(ex + /)

and (ax + b)(cx + d)~.

The degree of the numerator may
equal or exceed the degree of
the denominator. Applications to
integration, differentiation and
series expansions.

Quadratic factors in the
denominator such as (x’ +a), a>0,
are not required.
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2 Coordinate geometry in the (x, y) plane

What students need to learn:

Parametric equations of curves and conversion
between Cartesian and parametric forms.

Students should be able to find
the area under a curve given its
parametric equations. Students
will not be expected to sketch

a curve from its parametric
equations.

3 Sequences and series

What students need to learn:

Binomial series for any rational ».

b
For |x|<Z , students should be

able to obtain the expansion of
(ax + b)", and the expansion of
rational functions by decomposition
into partial fractions.

4 Differentiation

What students need to learn:

Differentiation of simple functions defined implicitly

or parametrically.

Exponential growth and decay.

Formation of simple differential equations.

The finding of equations of
tangents and normals to curves
given parametrically or implicitly is
required.

Knowledge and use of the result

d
— (@) =a"lna is expected.
dx( ) p

Questions involving connected
rates of change may be set.

Edexcel GCE in Mathematics
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5 Integration

What students need to learn:

1
Integration of e, _, sinx, cosx.
X

Evaluation of volume of revolution.

Simple cases of integration by substitution and
integration by parts. These methods as the reverse
processes of the chain and product rules respectively.

To include integration of standard
functions such as sin 3x, sec’ 2x,

tan x, e, —.
X

Students should recognise
integrals of the form

f'(x) _
Jf(x) dx =1In f(x) + c.

Students are expected to be able
to use trigonometric identities to
integrate, for example, sin? x, tan” x,
cos? 3x.

m Jyz dx is required, but not

T sz dy. Students should be able

to find a volume of revolution,
given parametric equations.

Except in the simplest of cases the
substitution will be given.

The integral I In x dx is required.
More than one application of

integration by parts may be
required, for example | x? e* dx.

Section C © Edexcel Limited 2007
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Simple cases of integration using partial fractions. Integration of rational expressions
such as those arising from partial
3

3x+5 (x=1)° .

fractions, eg

Note that the integration of other

. . X
rational expressions, such as —
2 X +5

and m is also required (see

above paragraphs).

Analytical solution of simple first order differential General and particular solutions
equations with separable variables. will be required.
Numerical integration of functions. Application of the trapezium rule

to functions covered in C3 and
C4. Use of increasing number of
trapezia to improve accuracy and
estimate error will be required.
Questions will not require more
than three iterations.

Simpson’s Rule is not required.

6 Vectors

What students need to learn:

Vectors in two and three dimensions.

Magnitude of a vector. Students should be able to find a
unit vector in the direction of a,
and be familiar with |a].

Algebraic operations of vector addition and
multiplication by scalars, and their geometrical
interpretations.
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Position vectors.

The distance between two points.

Vector equations of lines.

The scalar product. Its use for calculating the angle

between two lines.

O—B)—O—)A:E:b—a.

The distance d between two points
(x,,»,,z)and (x,,y,,z) is given by
dz = (X] _x2)2 + (y1 _y2)2 + (Z] _22)2 .

To include the formsr=a + b and
r=c+#d—c).

Intersection, or otherwise, of two
lines.

Students should know that for

—

OA=a=aji+aj+akand
OB =b=b,i+b,j+bkthen

a.b= a]b1 + a2b2 + a3b3 and

a.b

ja] |b|

Students should know that if
a.b =0, and that a and b are

non-zero vectors, then a and b are
perpendicular.

cos ZAOB =
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Unit FP1

Unit description
Series; complex numbers; numerical solution of equations;
Coordinate systems, matrix algebra, proof.
Assessment information

Prerequisites A knowledge of the specifications for C1 and C2, their prerequisites,
preambles and associated formulae is assumed and may be tested.

Examination The examination will consist of one 1% hour paper. It will contain
about nine questions with varying mark allocations per question
which will be stated on the paper. All questions may be attempted.

Questions will be set in SI units and other units in common usage.

Calculators Students are expected to have available a calculator with at least
. 1 . .
the following keys: + —, x, -, @, x?%, X, ¥ In x, e*, x!, sine, cosine and

tangent and their inverses in degrees and decimals of a degree, and
in radians; memory. Calculators with a facility for symbolic algebra,
differentiation and/or integration are not permitted.
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1 Complex numbers

What students need to learn:

Definition of complex numbers in the form a +ib and The meaning of conjugate,

7 cos 0 +1rsin 0. modulus, argument, real part,
imaginary part and equality of
complex numbers should be
known.

Sum, product and quotient of complex numbers. |lez| - |Z]| |22|

Knowledge of the result
arg (z, z,) = arg z, + arg z, is not

required.
Geometrical representation of complex numbers in
the Argand diagram.
Geometrical representation of sums, products and
quotients of complex numbers.
Complex solutions of quadratic equations with real
coefficients.
Conjugate complex roots of polynomial equations Knowledge that if z, is a root of
with real coefficients. f(z) = 0 then z " is also a root.
2 Numerical solution of equations
What students need to learn:
Equations of the form f(x) = 0 solved numerically by: f(x) will only involve functions used
in C1 and C2.

(i) interval bisection,

For the Newton-Raphson process,
the only differentiation required
(iii) the Newton-Raphson process. will be as defined in unit C1.

(i) linear interpolation,
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3 Coordinate systems

What students need to learn:

Cartesian equations for the parabola and rectangular
hyperbola.

Idea of parametric equation for parabola and
rectangular hyperbola.

The focus-directrix property of the parabola.

Tangents and normals to these curves.

Students should be familiar with
the equations:
y*=4ax or x = at*, y = 2at and

c
xy=corx=ct,y=— .
t

The idea of (a#, 2at) as a general
point on the parabola is all that is
required.

Concept of focus and directrix
and parabola as locus of points
equidistant from focus and
directrix.

Differentiation of
1 1 2
y=2a'x, y= =
X

Parametric differentiation is not
required.

4 Matrix Algebra

What students need to learn:

Linear transformations of column vectors in two
dimensions and their matrix representation.

Addition and subtraction of matrices.
Multiplication of a matrix by a scalar.

Products of matrices.

The transformation represented
by AB is the transformation
represented by B followed by the
transformation represented by A.
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Evaluation of 2 x 2 determinants. Singular and non-singular
matrices.

Inverse of 2 x 2 matrices. Use of the relation
(AB)'=B1A".

Combinations of transformations. Applications of matrices to

geometrical transformations.

Identification and use of the
matrix representation of single
and combined transformations
from: reflection in coordinate
axes and lines y =*x, rotation of
multiples of 45°about (0, 0) and
enlargement about centre (0, 0),
with scale factor, (k#0), where

kel
The inverse (when it exists) of a given Idea of the determinant
transformation or combination of transformations. as an area scale factor in

transformations.

5 Series

What students need to learn:

Summation of simple finite series. Students should be able to sum
series such as

Zn:r , Zn:rz , Zn:r(r2+2) :
r=l1 r=1 r=1

The method of differences is not
required.
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6 Proof

What students need to learn:

Proof by mathematical induction. To include induction proofs for
(i) summation of series

n
eg show > r’ =1n’(n+1)° or
r=1

< _n(n+1)(n+2)
Zr(r +1)= — 3

r=1

(i) divisibility
eg show 3> + 11 is divisible
by 4.

(iii) finding general terms in a
sequence

eg ifu  =3u +4 with

u =1, prove that u =3"-2.

(iv) matrix products

eg show

-2 -1\ (1-3n  -n
9 4) | on 3n+1)”
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Unit description

Inequalities; series, first order differential equations; second order
differential equations; further complex numbers, Maclaurin and
Taylor series.

Assessment information

Prerequisites A knowledge of the specifications for C1, C2, C3, C4 and FP1, their
prerequisites, preambles and associated formulae is assumed and
may be tested.

Examination The examination will consist of one 12 hour paper. It will contain
about eight questions with varying mark allocations per question
which will be stated on the paper. All questions may be attempted.

Questions will be set in SI units and other units in common usage.

Calculators Students are expected to have available a calculator with at least
the following keys: + —, x, +, m, x2, \x, %,x& In x, €%, x!, sine, cosine and

tangent and their inverses in degrees and decimals of a degree, and
in radians; memory. Calculators with a facility for symbolic algebra,
differentiation and/or integration are not permitted.

1 Inequalities

What students need to learn:

The manipulation and solution of algebraic The solution of inequalities such as
inequalities and inequations, including those |

X
involving the modulus sign.

>
x—a x-—b

|~ 1] >2¢c+ D).
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2 Series

What students need to learn:

Summation of simple finite series using the method Students should be able to sum
of differences. . i 1 .
series such as i) by using
partial fractions such as
11 1
r(r+1) r r+l
3 Further Complex Numbers
What students need to learn:
Euler’s relation e’= cos 6 + i sin 6. Students should be familiar with
| .
cos 8 = E (e?+e?)and
sin 4 = E (e’ —e ).
2i
De Moivre’s theorem and its application to To include finding cos nf and
trigonometric identities and to roots of a complex sin m@ in terms of powers of
number. sin # and cos 6 and also powers of

sin 8 and cos 6 in terms of multiple
angles. Students should be able to
prove De Moivre’s theorem for any
integer n.

Loci and regions in the Argand diagram. Loci such as|z—al| =5,

|z—a| =k|z—b|,

zZ—d

arg (z—a) = p, arg = p and

z —

regions such as |z—a| < |z- 5],

|z - al <b.
Elementary transformations from the z-plane to the Transformations such as w=_z?and
w-plane. az+b

w=cz+d,wherea,b,c,de C, may

be set.
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4 First Order Differential Equations

What students need to learn:

Further solution of first order differential equations
with separable variables.

First order linear differential equations of the form
d
d—y+Py= Q where P and Q are functions of x.

X

Differential equations reducible to the above types by
means of a given substitution.

The formation of the differential
equation may be required.
Students will be expected to
obtain particular solutions and
also sketch members of the family
of solution curves.

The integrating factor ¢ may be
quoted without proof.

5 Second Order Differential Equations

What students need to learn:

The linear second order differential equation
d’y
dx?

constants and the particular integral can be found by

inspection or trial.

a

+bd—y+cy= f(x) where a4, b and ¢ are real
X

Differential equations reducible to the above types by
means of a given substitution.

The auxiliary equation may have
real distinct, equal or complex
roots. f(x) will have one of the
forms ke, A + Bx, p + gx + cx’or
m cos wx + n sin wx.

Students should be familiar
with the terms ‘complementary
function’ and ‘particular integral’.

Students should be able to solve
equations of the form
2

d’y
dx’

+ 4y = sin 2x.
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6 Maclaurin and Taylor series

What students need to learn:
Third and higher order derivatives.

Derivation and use of Maclaurin series.

Derivation and use of Taylor series.

Use of Taylor series method for series solutions of
differential equations.

The derivation of the series
expansion of e*, sin x, cos x, In (1 +x)
and other simple functions may be
required.

The derivation, for example, of
the expansion of sin x in ascending
powers of (x — ) up to and
including the term in (x — n)*.

Students may, for example, be
required to find the solution in
powers of x as far as the term in
x*, of the differential equation

Y +xd—y+y=0,
dx? dx

h th ld—y 0 0
such thaty= P dx at x=0.

7 Polar Coordinates

What students need to learn:

Polar coordinates (r, 0), »> 0.

B
1
Use of the formula EJ r*do for area.

a

The sketching of curves such as
O=a,r=psec(a—0),r=a,

r=2acos 0,r=k0,r=a(l +cos 6),
r=a@+2cos#), r=acos20and

r? = a? cos 260 may be set.

The ability to find tangents parallel

to, or at right angles to, the initial
line is expected.
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Unit description
Further matrix algebra; vectors, hyperbolic functions; differentiation;
integration, further coordinate systems

Assessment information

Prerequisites A knowledge of the specifications for C1, C2, C3, C4 and FP1, their
prerequisites, preambles and associated formulae is assumed and
may be tested.

Examination The examination will consist of one 12 hour paper. It will contain
about eight questions with varying mark allocations per question
which will be stated on the paper. All questions may be attempted.

Questions will be set in SI units and other units in common usage.

Calculators Students are expected to have available a calculator with at least
the following keys: +, —, x, =, m, x, Vx, l_,xy, In x, €', x!, sine, cosine and
X

tangent and their inverses in degrees and decimals of a degree, and
in radians; memory. Calculators with a facility for symbolic algebra,
differentiation and/or integration are not permitted.
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1 Hyperbolic functions

What students need to learn:

Definition of the six hyperbolic functions in terms For example, cosh x = Y(e* + e7),
of exponentials. Graphs and properties of the 1 D)
hyperbolic functions. sechx =

coshx e'+e ™

Students should be able to derive
and use simple identities such as
cosh? x —sinh? x = 1 and

cosh? x + sinh? x = cosh 2x

and to solve equations such as

a cosh x + b sinhx = c.

Inverse hyperbolic functions, their graphs, properties  Eg arsinh x = In[x + V(1 + x?)].

and logarithmic equivalents. Students may be required to

prove this and similar results.

2 Further Coordinate Systems

What students need to learn:

Cartesian and parametric equations for the ellipse Extension of work from FP1.
and hyperbola.
Students should be familiar with
the equations:

2 2

x .
_2+y_2:1 ;x=acost,y=bsint.
a b

P

_2__2:1;x=asecl,

a b

y=btant,x =acosht,y=bsinht

The focus-directrix properties of the ellipse and For example, students should
hyperbola, including the eccentricity. know that, for the ellipse,
b*=a* (1 - &%), the foci are (ae, 0) and
(-ae, 0) and the equations of the

a
directrices are x=+—and
a e
xX=—-—.

e
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Tangents and normals to these curves. The condition for y=mx + ¢ to

be a tangent to these curves is
expected to be known.

Simple loci problems.

3 Differentiation

What students need to learn:

Differentiation of hyperbolic functions and

For example, tanh 3x, x sinh? x,
expressions involving them.

cosh2x
\/(x+1)
Differentiation of inverse functions, including For example, arcsin x + xV(1 — x2),

trigonometric and hyperbolic functions. L artanh .
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4 Integration

What students need to learn:

Integration of hyperbolic functions and expressions
involving them.

Integration of inverse trigonometric and hyperbolic For example,

functions. farsinh x dx, Jarctan x dx.

Integration using hyperbolic and trigonometric To include the integrals of

substitutions. (@ + x), 1N(@® = x2), 1N(a® + x?),
1NG - a).

Use of substitution for integrals involving quadratic In more complicated cases,

surds. substitutions will be given.

The derivation and use of simple reduction formulae.  Students should be able to derive
formulae such as

nl =(n-1I _,,n>2,

-2

pid

2 .
for I = j sin"x dx
n 0 ’

_ 2sin (n+D)x

n+2 n+1 n

sin nx
for]n=J - dx,n>0.
sin x

The calculation of arc length and the area of a The equation of the curve may be

surface of revolution. given in cartesian or parametric
form. Equations in polar form will
not be set.
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5 Vectors

What students need to learn:

The vector product a x b and the triple scalar product

The interpretation of |a x b| as an
a.bxec.

area and a.b x ¢ as a volume.

Use of vectors in problems involving points, lines and

Students may be required to use
planes.

equivalent cartesian forms also.

The equation of a line in the form (r —a) x b =0. Applications to include

(i) distance from a point to a
plane,

(ii) line of intersection of two

planes,
(iii) shortest distance between two
skew lines.
The equation of a plane in the forms Students may be required to use
rn=p,r=a+sb+zc equivalent cartesian forms also.
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6 Further Matrix Algebra

What students need to learn:

Linear transformations of column vectors in two and Extension of work from FP1 to

three dimensions and their matrix representation. 3 dimensions.
Combination of transformations. Products of The transformation represented
matrices. by AB is the transformation

represented by B followed by the
transformation represented by A.

Transpose of a matrix. Use of the relation (AB)"=BTA™L

Evaluation of 3 x 3 determinants. Singular and non-singular
matrices.

Inverse of 3 x 3 matrices. Use of the relation (AB)!=B'A"".

The inverse (when it exists) of a given
transformation or combination of transformations.

Eigenvalues and eigenvectors of 2 x 2 and 3 x 3 Normalised vectors may be
matrices. required.
Reduction of symmetric matrices to diagonal form. Students should be able to find

an orthogonal matrix P such that
PTAP is diagonal.
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Unit description

Mathematical models in mechanics; vectors in mechanics;
kinematics of a particle moving in a straight line; dynamics of a
particle moving in a straight line or plane; statics of a particle;
moments.

Assessment information

Prerequisites

Students are expected to have a knowledge of C1, its preambles
and associated formulae and of vectors in two dimensions.

Examination

The examination will consist of one 1% hour paper. It will contain
about seven questions with varying mark allocations per question
which will be stated on the paper. All questions may be attempted.

Calculators

Students are expected to have available a calculator with at least
the following keys: + —, x, -, m, x?, \/x,l , ¥, Inx, €%, sine, cosine and
X

tangent and their inverses in degrees and decimals of a degree, and
in radians; memory. Calculators with a facility for symbolic algebra,
differentiation and/or integration are not permitted.
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Formulae Students are expected to know any other formulae which might
be required by the specification and which are not included in the
booklet, Mathematical Formulae including Statistical Formulae and
Tables, which will be provided for use with the paper. Questions will
be set in SI units and other units in common usage.

Students will be expected to know and be able to recall and use the
following formulae:

Momentum = mv

Impulse = mv—mu

For constant acceleration:
v=u-+at

s=ut+ %at2

s=vt— tat?

vi=u?>+2as

s=2(u+vt

1
2

1 Mathematical Models in Mechanics

What students need to learn:

The basic ideas of mathematical modelling as applied Students should be familiar with

in Mechanics. the terms: particle, lamina, rigid
body, rod (light, uniform,
non-uniform), inextensible string,
smooth and rough surface, light
smooth pulley, bead, wire, peg.
Students should be familiar with
the assumptions made in using
these models.
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2 Vectors in Mechanics

What students need to learn:

Magnitude and direction of a vector. Resultant of Students may be required

vectors may also be required. to resolve a vector into two
components or use a vector
diagram. Questions may be set
involving the unit vectors i and j.

Application of vectors to displacements, velocities, Use of change of displacement
accelerations and forces in a plane. velocity = time

in the case of constant velocity,

f .
and o change of velocity

acceleration = ;
time

in the case of constant
acceleration, will be required.

3 Kinematics of a particle moving in a straight line

What students need to learn:

Motion in a straight line with constant acceleration. Graphical solutions may be
required, including
displacement-time, velocity-time,
speed-time and acceleration-time
graphs. Knowledge and use of
formulae for constant acceleration
will be required.
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4 Dynamics of a particle moving in a straight line or plane

What students need to learn:

The concept of a force. Newton’s laws of motion.

Simple applications including the motion of two

connected particles.

Momentum and impulse. The impulse-momentum
principle. The principle of conservation of momentum
applied to two particles colliding directly.

Coefficient of friction.

Simple problems involving
constant acceleration in scalar
form or as a vector of the form
ai + bj.

Problems may include

(i) the motion of two connected
particles moving in a straight
line or under gravity when the
forces on each particle are
constant; problems involving
smooth fixed pulleys and/or
pegs may be set;

(ii) motion under a force which
changes from one fixed value
to another, eg a particle hitting
the ground;

(iii) motion directly up or down
a smooth or rough inclined
plane.

Knowledge of Newton's law

of restitution is not required.
Problems will be confined to those
of a one-dimensional nature.

An understanding of F = xR when a
particle is moving.

Section C
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5 Statics of a particle

What students need to learn:

Forces treated as vectors. Resolution of forces.

Equilibrium of a particle under coplanar forces. Only simple cases of the

Weight, normal reaction, tension and thrust, friction. application of the conditions for
equilibrium to uncomplicated
systems will be required.

Coefficient of friction. An understanding of F< xR in a
situation of equilibrium.

6 Moments

What students need to learn:

Moment of a force. Simple problems involving
coplanar parallel forces acting
on a body and conditions for
equilibrium in such situations.
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Unit description

Kinematics of a particle moving in a straight line or plane;
centres of mass; work and energy; collisions; statics of rigid
bodies.

Assessment information

Prerequisites

A knowledge of the specification for M1 and its prerequisites

and associated formulae, together with a knowledge of algebra,
trigonometry, differentiation and integration, as specified in C1, C2
and C3, is assumed and may be tested.

Examination

The examination will consist of one 1% hour paper. It will contain
about seven questions with varying mark allocations per question
which will be stated on the paper. All questions may be attempted.

Calculators

Students are expected to have available a calculator with at least
. 1 . .
the following keys: +,—, x, +, m, X2, \/x,;,x}’, In x, €%, sine, cosine and

tangent and their inverses in degrees and decimals of a degree, and
in radians; memory. Calculators with a facility for symbolic algebra,
differentiation and/or integration are not permitted.

Formulae

Students are expected to know any other formulae which might

be required by the specification and which are not included in the
booklet, Mathematical Formulae including Statistical Formulae and
Tables, which will be provided for use with the paper. Questions will
be set in SI units and other units in common usage.

Students will be expected to know and be able to recall and use the
following formulae:

Kinetic energy = %mvz

Potential energy = mgh

Edexcel GCE in Mathematics
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1 Kinematics of a particle moving in a straight line or plane

What students need to learn:

Motion in a vertical plane with constant acceleration,
eg under gravity.

Simple cases of motion of a projectile.

Velocity and acceleration when the displacementisa  The setting up and solution of
function of time. . dx
equations of the form m = f(¢) or

dv
‘4 — & will be consistent with the

level of calculus in C2.

Differentiation and integration of a vector with For example, given that,

respect to time. . . e 1 . .
P r=7i+ A7, find r and ¥ at a given

time.

2 Centres of mass

What students need to learn:

Centre of mass of a discrete mass distribution in one
and two dimensions.

Centre of mass of uniform plane figures, and simple The use of an axis of symmetry

cases of composite plane figures. will be acceptable where
appropriate. Use of integration is
not required. Figures may include
the shapes referred to in the
formulae book. Results given in
the formulae book may be quoted
without proof.
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Simple cases of equilibrium of a plane lamina. The lamina may

(i) be suspended from a fixed
point;

(ii) free to rotate about a fixed
horizontal axis;

(iii) be put on an inclined plane.

3 Work and energy

What students need to learn:

Kinetic and potential energy, work and power. The Problems involving motion under

work-energy principle. The principle of conservation a constant resistance and/or up

of mechanical energy. and down an inclined plane may
be set.

4 Collisions

What students need to learn:

Momentum as a vector. The impulse-momentum
principle in vector form. Conservation of linear
momentum.

Direct impact of elastic particles. Newton’s law of Students will be expected to know
restitution. Loss of mechanical energy due to impact. and use the inequalities
0<e<1 (where e is the coefficient
of restitution).

Successive impacts of up to three particles or two Collision with a plane surface will
particles and a smooth plane surface. not involve oblique impact.
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5 Statics of rigid bodies

What students need to learn:

Moment of a force.

Equilibrium of rigid bodies. Problems involving parallel and
non-parallel coplanar forces.
Problems may include rods or
ladders resting against smooth
or rough vertical walls and on
smooth or rough ground.

E Section C © Edexcel Limited 2007 Edexcel GCE in Mathematics



Unit description

Further kinematics; elastic strings and springs; further dynamics;
motion in a circle; statics of rigid bodies.

Assessment information

Prerequisites

A knowledge of the specifications for M1 and M2 and their
prerequisites and associated formulae, together with a knowledge
of differentiation, integration and differential equations, as specified
in C1, C2, C3 and C4, is assumed and may be tested.

Examination

The examination will consist of one 1% hour paper. The paper will
contain about seven questions with varying mark allocations per
question which will be stated on the paper. All questions may be
attempted.

Calculators

Students are expected to have available a calculator with at least
. 1 . .
the following keys: +, —, x, +, m, x%, \/x,;,x}’, In x, €%, sine, cosine and

tangent and their inverses in degrees and decimals of a degree, and
in radians; memory. Calculators with a facility for symbolic algebra,
differentiation and/or integration are not permitted.
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Formulae Students are expected to know any other formulae which might
be required by the specification and which are not included in the
booklet, Mathematical Formulae including Statistical Formulae and
Tables, which will be provided for use with the paper. Questions will
be set in SI units and other units in common usage.

Students will be expected to know and be able to recall and use the
following formulae:

AX
The tension in an elastic string = Nl
. . o Ax
The energy stored in an elastic string = 7
For SHM:
X =-o0,

X=acosotorx=asinmt,
v2=032(a2—x2),
2

T
w

1 Further kinematics

What students need to learn:

Kinematics of a particle moving in a straight The setting up and solution of
line when the acceleration is a function of the
displacement (x), or time (¥). equations where dv _ )

dt ’

dv dx dx
v == = =1t
v © g, (x) or g, (1)

will be consistent with the level
of calculus required in units C1,
C2 and C3.

Section C © Edexcel Limited 2007 Edexcel GCE in Mathematics



2 Elastic strings and springs

What students need to learn:

Elastic strings and springs. Hooke’s law.

Energy stored in an elastic string or spring. Simple problems using the work-
energy principle involving kinetic
energy, potential energy and
elastic energy.

3 Further dynamics

What students need to learn:

Newton’s laws of motion, for a particle moving in The solution of the resulting

one dimension, when the applied force is variable. equations will be consistent with
the level of calculus in units C2
and C3. Problems may involve the
law of gravitation, ie the inverse
square law.

Simple harmonic motion. Proof that a particle moves with
simple harmonic motion in a given

situation may be required (ie
showing that ¥ = —@’x).
Geometric or calculus methods
of solution will be acceptable.
Students will be expected to be

familiar with standard formulae,
which may be quoted without

proof.
Oscillations of a particle attached to the end of an Oscillations will be in the direction
elastic string or spring. of the string or spring only.
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4 Motion in a circle

What students need to learn:

Angular speed.

Radial acceleration in circular motion. The forms rm?

2
andY_ are required.
r

Uniform motion of a particle moving in a horizontal
circle.

Motion of a particle in a vertical circle.

Problems involving the ‘conical
pendulum’, an elastic string,
motion on a banked surface, as
well as other contexts, may be
set.

5 Statics of rigid bodies

What students need to learn:

Centre of mass of uniform rigid bodies and simple
composite bodies.

Simple cases of equilibrium of rigid bodies.

The use of integration and/or
symmetry to determine the centre
of mass of a uniform body will be
required.

To include

(i) suspension of a body from a
fixed point,

(ii) a rigid body placed on a
horizontal or inclined plane.
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Unit description
Relative motion; elastic collisions in two dimensions; further
motion of particles in one dimension; stability.
Assessment information

Prerequisites A knowledge of the specifications for M1, M2 and M3 and their
prerequisites and associated formulae, together with a knowledge

— dx, is assumed and

of the calculus covered in FP1 and J
a +x

may be tested.

Examination The examination will consist of one 12 hour paper. It will contain
about seven questions with varying mark allocations per question
which will be stated on the paper. All questions may be attempted.

Calculators Students are expected to have available a calculator with at least
1
the following keys: +, —, x, +, m, x%, \/x,;,xy, In x, €%, sine, cosine and

tangent and their inverses in degrees and decimals of a degree, and
in radians; memory. Calculators with a facility for symbolic algebra,
differentiation and/or integration are not permitted.

Formulae Students are expected to know any other formulae which might
be required by the specification and which are not included in the
booklet, Mathematical Formulae including Statistical Formulae and
Tables, which will be provided for use with the paper. Questions will
be set in SI units and other units in common usage.

Students will be expected to know and be able to recall and use the
following formulae:

VTV TV
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1 Relative motion

What students need to learn:

Relative motion of two particles, including relative
displacement and relative velocity.

Problems may be set in vector
form and may involve problems of
interception or closest approach
including the determination

of course required for closest
approach.

2 Elastic collisions in two dimensions

What students need to learn:

Oblique impact of smooth elastic spheres and a
smooth sphere with a fixed surface.

3 Further motion of particles in one dimension

What students need to learn:

Resisted motion of a particle moving in a straight
line.

Damped and/or forced harmonic motion.

The resisting forces may include
the forms a + bv and a + bv* where
a and b are constants and v is the
speed.

The damping to be proportional to
the speed. Solution of the relevant
differential equations will be
expected.

4 Stability

What students need to learn:

Finding equilibrium positions of a system from
consideration of its potential energy.

Positions of stable and unstable
equilibrium of a system.

Section C
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Unit description

Applications of vectors in mechanics; variable mass; moments
of inertia of a rigid body; rotation of a rigid body about a fixed
smooth axis.

Assessment information

Prerequisites A knowledge of the specifications for M1, M2, M3 and M4 and their
prerequisites and associated formulae, together with a knowledge
of scalar and vector products, and of differential equations as
specified in FP1, is assumed and may be tested.

Examination The examination will consist of one 12 hour paper. It will contain
about seven questions with varying mark allocations per question
which will be stated on the paper. All questions may be attempted.

Calculators Students are expected to have available a calculator with at least
the following keys: +,—, x, +, @, x2, x,%,xy, In x, €%, sine, cosine and

tangent and their inverses in degrees and decimals of a degree, and
in radians; memory. Calculators with a facility for symbolic algebra,
differentiation and/or integration are not permitted.
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Formulae Students are expected to know any other formulae which might
be required by the specification and which are not included in the
booklet, Mathematical Formulae including Statistical Formulae and
Tables, which will be provided for use with the paper. Questions will
be set in SI units and other units in common usage.

Students will be expected to know and be able to recall and use the
following formulae:

Work done by a constant force = F.d

Angular momentum = 10

Rotational kinetic energy = 176>
L=10

I
Ldt =lo,-lo,

h

For constant angular acceleration:
0 =0 Tof
o/ =0/ +200
_ 1 2
O=ot+ ot

_ (0)0 + wl)l

o 2
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1 Applications of vectors in mechanics

What students need to learn:

Solution of simple vector differential equations.

Work done by a constant force using a scalar

product.

Moment of a force using a vector product.

The analysis of simple systems of forces in three

dimensions acting on a rigid body.

Vector differential equations such as

dv
— =k,
ds

2

d

ar r2 +or L +(2+ = 10
drz dr

where k and » are constants,

dr + 4r = ie'.
dr

Use of an integrating factor may
be required.

The moment of a force F about

O is defined as r x F, where r is
the position vector of the point of
application of F.

The reduction of a system of
forces acting on a body to a single
force, single couple or a couple
and a force acting through a
stated point.

2 Variable mass

What students need to learn:

Motion of a particle with varying mass.

Students may be required to
derive an equation of motion from
first principles by considering the
change in momentum over a small
time interval.
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3 Moments of inertia of a rigid body

What students need to learn:

Moments of inertia and radius of gyration of standard Use of integration including the

and composite bodies. proof of the standard results given
in the formulae booklet will be
required.

The parallel and perpendicular axes theorems.

4 Rotation of a rigid body about a fixed smooth axis

What students need to learn:

Motion of a rigid body about a fixed smooth Use of conservation of energy will

horizontal or vertical axis. be required. Calculation of the
force on the axis will be required.

Angular momentum.

Kinetic energy.

Conservation of angular momentum. The effect of an

impulse on a rigid body which is free to rotate about

a fixed axis.

Simple pendulum and compound pendulum.
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Unit description

Mathematical models in probability and statistics; representation
and summary of data; probability; correlation and regression;
discrete random variables; discrete distributions; the Normal
distribution.

Assessment information

Examination

The examination will consist of one 1% hour paper. The paper will
contain about seven questions with varying mark allocations per
question which will be stated on the paper. All questions may be
attempted.

Calculators

Students are expected to have available a calculator with at least

1
the following keys: +, —, x, +, m, x%, \/x,;,xy, In x, %, x!, sine, cosine and

tangent and their inverses in degrees and decimals of a degree, and
in radians; memory. Calculators with a facility for symbolic algebra,
differentiation and/or integration are not permitted.
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Formulae Students are expected to know formulae which might be required
by the specification and which are not included in the booklet,
Mathematical Formulae including Statistical Formulae and Tables,
which will be provided for use with the paper. Questions will be set
in SI units and other units in common usage.

Students will be expected to know and be able to recall and use the
following formulae:

>
—xorz—ﬁc
n Zf

Standard deviation = \(Variance)

Mean = x =

Interquartile range = IQR =Q, - Q,
P(4")=1-P(4)

For independent events 4 and B,
P(B| 4) =P(B), P(4| B) = P(4),

P(4 N B) = P(4) P(B)
E(aX+b)=aEX)+ b

Var (aX + b) = a* Var (X)

Cumulative distribution function for a discrete random variable:

F(x,) = P(X <x0) = > p)
Standardised Normal Random Variable Z=
where X~N (i, c?) ¢

1 Mathematical models in probability and statistics

What students need to learn:

The basic ideas of mathematical modelling as applied
in probability and statistics.
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2 Representation and summary of data

What students need to learn:

Histograms, stem and leaf diagrams, box plots. Using histograms, stem and
leaf diagrams and box plots to
compare distributions.

Back-to-back stem and leaf
diagrams may be required.

Drawing of histograms, stem and
leaf diagrams or box plots will not
be the direct focus of examination
questions.

Measures of location — mean, median, mode. Calculation of mean, mode and
median, range and interquartile
range will not be the direct focus
of examination questions.

Students will be expected to
draw simple inferences and give
interpretations to measures

of location and dispersion.
Significance tests will not be
expected.

Data may be discrete, continuous,
grouped or ungrouped.
Understanding and use of coding.

Measures of dispersion — variance, standard Simple interpolation may

deviation, range and interpercentile ranges. be required. Interpretation
of measures of location and
dispersion.

Skewness. Concepts of outliers. Students may be asked to

illustrate the location of outliers
on a box plot. Any rule to identify
outliers will be specified in the
question.

Edexcel GCE in Mathematics © Edexcel Limited 2007 Section C



3

Probability

What students need to learn:

Elementary probability.

Sample space. Exclusive and complementary events.

Conditional probability.

Independence of two events.

Sum and product laws.

Understanding and use of
P(4') =1 - P(4),

P(4 U B) = P(4) + P(B) - P(4 N B),
P(4 N B) = P(4) P(B| 4).

P(B|4) = P(B), P(4|B) = P(4),
P(4 N B) = P(4) P(B).
Use of tree diagrams and Venn

diagrams. Sampling with and
without replacement.

4

Correlation and regression

What students need to learn:

Scatter diagrams. Linear regression.

Explanatory (independent) and response
(dependent) variables. Applications and

interpretations.

The product moment correlation coefficient, its use,

interpretation and limitations.

Calculation of the equation of

a linear regression line using

the method of least squares.
Students may be required to draw
this regression line on a scatter
diagram.

Use to make predictions within the
range of values of the explanatory
variable and the dangers of
extrapolation. Derivations will not
be required. Variables other than x
and y may be used. Linear change
of variable may be required.

Derivations and tests of
significance will not be required.
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5 Discrete random variables

What students need to learn:

The concept of a discrete random variable.

The probability function and the cumulative Simple uses of the probability

distribution function for a discrete random variable. function p(x) where p(x) = P(X = x).
Use of the cumulative distribution
function:

F(x,) = P(X<x,) = 2 P(x)

xX<Xx0

Mean and variance of a discrete random variable. Use of E(X), E(X?) for calculating
the variance of X.

Knowledge and use of
E(aX + b) = aE(X) + b,
Var (aX + b) = a* Var (X).

The discrete uniform distribution. The mean and variance of this
distribution.

6 The Normal distribution

What students need to learn:

The Normal distribution including the mean, variance  Knowledge of the shape and the

and use of tables of the cumulative distribution symmetry of the distribution

function. is required. Knowledge of the
probability density function is
not required. Derivation of the
mean, variance and cumulative
distribution function is not
required. Interpolation is not
necessary. Questions may involve
the solution of simultaneous
equations.
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Unit description

The Binomial and Poisson distributions; continuous random
variables; continuous distributions; samples; hypothesis tests.

Assessment information

Prerequisites

A knowledge of the specification for S1 and its prerequisites and
associated formulae, together with a knowledge of differentiation
and integration of polynomials, binomial coefficients in connection
with the binomial distribution and the evaluation of the exponential
function is assumed and may be tested.

Examination

The examination will consist of one 1% hour paper. The paper will
contain about seven questions with varying mark allocations per
question which will be stated on the paper. All questions may be
attempted.

Calculators

Students are expected to have available a calculator with at least
1
the following keys: +, —, x, +, m, X2, \/x,;,xy, In x, e*, x!, sine, cosine and

tangent and their inverses in degrees and decimals of a degree, and
in radians; memory. Calculators with a facility for symbolic algebra,
differentiation and/or integration are not permitted.
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Formulae Students are expected to know any other formulae which might
be required by the specification and which are not included in the
booklet, Mathematical Formulae including Statistical Formulae and
Tables, which will be provided for use with the paper. Questions will
be set in SI units and other units in common usage.

Students will be expected to know and be able to recall and use the
following formulae:

For the continuous random variable X having probability density
function f(x),

b
Pla<X<h)= J' f(x) dx.

dF(x)
for) = —— .
()
1 The Binomial and Poisson distributions

What students need to learn:

The binomial and Poisson distributions. Students will be expected to
use these distributions to model
a real-world situation and to
comment critically on their
appropriateness. Cumulative
probabilities by calculation or by
reference to tables.

Students will be expected to

use the additive property of the
Poisson distribution — eg if the
number of events per minute
~Po()) then the number of events
per 5 minutes ~ Po(51).

The mean and variance of the binomial and Poisson No derivations will be required.
distributions.

The use of the Poisson distribution as an
approximation to the binomial distribution.
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2 Continuous random variables

What students need to learn:

The concept of a continuous random variable.

The probability density function and the cumulative Use of the probability density
distribution function for a continuous random function f(x), where
variable.

b
Pla<X<b)= f f(x) dx.

Use of the cumulative distribution
function

F(x,)=P(X <x,) = j " fx) dx.

The formulae used in defining
f(x) will be restricted to simple
polynomials which may be
expressed piecewise.

Relationship between density and distribution fx) = M
functions.
Mean and variance of continuous random variables.
Mode, median and quartiles of continuous random
variables.
3 Continuous distributions
What students need to learn:
The continuous uniform (rectangular) distribution. Including the derivation of the

mean, variance and cumulative
distribution function.

Use of the Normal distribution as an approximation
to the binomial distribution and the Poisson
distribution, with the application of the continuity
correction.
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4 Hypothesis tests

What students need to learn:

Population, census and sample. Sampling unit, Students will be expected to know

sampling frame. the advantages and disadvantages
associated with a census and a
sample survey.

Concepts of a statistic and its sampling distribution.

Concept and interpretation of a hypothesis test. Null Use of hypothesis tests for

and alternative hypotheses. refinement of mathematical
models.

Critical region. Use of a statistic as a test
statistic.

One-tailed and two-tailed tests.

Hypothesis tests for the parameter p of a binomial Students are expected to know
distribution and for the mean of a Poisson how to use tables to carry
distribution. out these tests. Questions

may also be set not involving
tabular values. Tests on sample
proportion involving the normal
approximation will not be set.
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Unit description

Combinations of random variables; sampling; estimation,
confidence intervals and tests; goodness of fit and contingency
tables; regression and correlation

Assessment information

Prerequisites

A knowledge of the specifications for S1 and S2 and their
prerequisites and associated formulae is assumed and may be
tested.

Examination

The examination will consist of one 1% hour paper. The paper will
contain about seven questions with varying mark allocations per
question which will be stated on the paper. All questions may be
attempted.

Calculators

Students are expected to have available a calculator with at least
. 1 . .
the following keys: +, —, x, +, 7, x2, \x, X In x, €%, x!, sine, cosine and

tangent and their inverses in degrees and decimals of a degree, and
in radians; memory. Calculators with a facility for symbolic algebra,
differentiation and/or integration are not permitted.

Formulae

Students are expected to know any other formulae which might

be required by the specification and which are not included in the
booklet, Mathematical Formulae including Statistical Formulae and
Tables, which will be provided for use with the paper. Questions will
be set in SI units and other units in common usage.

Students will be expected to know and be able to recall and use the
following formulae:

aX+bY~N(au tbu,, ao’+ b ?) where Xand Y are independent and
X~N(u_,o0?)and Y~ N(u,, cryz).
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1 Combinations of random variables

What students need to learn:

Distribution of linear combinations of independent If X~N(« ,0?) and Y~ N(«,, ayz)
Normal random variables.

independently, then

aX+bY ~N(ay *bu ,ac’+ bzayz).

No proofs required.

2 Sampling

What students need to learn:

Methods for collecting data. Simple random
sampling. Use of random numbers for sampling.

Other methods of sampling: stratified, systematic, The circumstances in which they
quota. might be used. Their advantages
and disadvantages.

3 Estimation, confidence intervals and tests

What students need to learn:

Concepts of standard error, estimator, bias. The sample mean, X , and the
sample variance,

1 n
s2=——> (x.—Xx)*, as
n_lg(, )

unbiased estimates of the
corresponding population
parameters.

— — 2
The distribution of the sample mean X . X has mean u and variance 7
n

_ 2
If X ~ N(y, 0°) then X ~N (ﬂ,”—}
n

No proofs required.

B Section C © Edexcel Limited 2007 Edexcel GCE in Mathematics



Concept of a confidence interval and its
interpretation.

Confidence limits for a Normal mean, with variance
known.

Hypothesis tests for the mean of a Normal
distribution with variance known.

Use of Central Limit theorem to extend hypothesis
tests and confidence intervals to samples from
non-Normal distributions. Use of large sample
results to extend to the case in which the variance is
unknown.

Hypothesis test for the difference between the
means of two Normal distributions with variances
known.

Use of large sample results to extend to the case in
which the population variances are unknown.

Link with hypothesis tests.

Students will be expected to

know how to apply the Normal
distribution and use the standard
error and obtain confidence
intervals for the mean, rather than
be concerned with any theoretical
derivations.

X —u

S/n

Use of

~N(0, 1).

X—u be treated as N(0, 1
Can be treated as ,
S/~n ©.1

when nis large. A knowledge of
the r-distribution is not required.

Use of
(X=Y) = (#-x,)

o2 O.i ~N(0, 1).
7x+7

n, o n,

Use of
(X=¥) = (u,— u)

2

sz S,
X + Y
i’lx I’ly

A knowledge of the r-distribution
is not required.

~N(O, 1).
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4 Goodness of fit and contingency tables

What students need to learn:

The null and alternative hypotheses. The use of
(0, - E) e ctatict
ZT as an approximate X~ statistic.

i=1 i

1

Degrees of freedom.

Applications to include the discrete
uniform, binomial, Normal,
Poisson and continuous uniform
(rectangular) distributions.
Lengthy calculations will not be
required.

Students will be expected to
determine the degrees of freedom
when one or more parameters are
estimated from the data. Cells
should be combined when E <5.
Yates’ correction is not required.

5 Regression and correlation

What students need to learn:

Spearman’s rank correlation coefficient, its use,
interpretation and limitations.

Testing the hypothesis that a correlation is zero.

Numerical questions involving
ties will not be set. Some
understanding of how to deal with
ties will be expected.

Use of tables for Spearman’s
and product moment