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Foreword

Introduction

Mark Schemes are published to assist teachers and students in their preparation for examinations.
Through the mark schemes teachers and students will be able to see what examiners are looking
for in response to questions and exactly where the marks have been awarded. The publishing of
the mark schemes may help to show that examiners are not concerned about finding out what a
student does not know but rather with rewarding students for what they do know.

The Purpose of Mark Schemes

Examination papers are set and revised by teams of examiners and revisers appointed by the
Council. The teams of examiners and revisers include experienced teachers who are familiar
with the level and standards expected of 16- and 18-year-old students in schools and colleges.
The job of the examiners is to set the questions and the mark schemes; and the job of the revisers
is to review the questions and mark schemes commenting on a large range of issues about which
they must be satisfied before the question papers and mark schemes are finalised.

The questions and the mark schemes are developed in association with each other so that the
issues of differentiation and positive achievement can be addressed right from the start. Mark
schemes therefore are regarded as a part of an integral process which begins with the setting of
questions and ends with the marking of the examination.

The main purpose of the mark scheme is to provide a uniform basis for the marking process so
that all the markers are following exactly the same instructions and making the same judgements
in so far as this is possible. Before marking begins a standardising meeting is held where all
the markers are briefed using the mark scheme and samples of the students’ work in the form
of scripts. Consideration is also given at this stage to any comments on the operational papers
received from teachers and their organisations. During this meeting, and up to and including
the end of the marking, there is provision for amendments to be made to the mark scheme.
What is published represents this final form of the mark scheme.

It is important to recognise that in some cases there may well be other correct responses which
are equally acceptable to those published: the mark scheme can only cover those responses
which emerged in the examination. There may also be instances where certain judgements may
have to be left to the experience of the examiner, for example, where there is no absolute correct
response — all teachers will be familiar with making such judgements.

The Council hopes that the mark schemes will be viewed and used in a constructive way as a
further support to the teaching and learning processes.
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GCSE MATHEMATICS JANUARY 2009

Introduction

The mark scheme normally provides the most popular solution to each question. Other solutions given
by candidates are evaluated and credit given as appropriate; these alternative methods are not usually
illustrated in the published mark scheme.

The marks awarded for each question are shown in the right hand column and they are prefixed by the
letters M, A and MA as appropriate. The key to the mark scheme is given below:

M indicates marks for correct method.

A indicates marks for accurate working, whether in calculation, readings from tables, graphs or
answers.

MA indicates marks for combined method and accurate working.

The solution to a question gains marks for correct method and marks for an accurate working based on
this method. Where the method is not correct no marks can be given.

A later part of a question may require a candidate to use an answer obtained from an earlier part of the
same question. A candidate who gets the wrong answer to the earlier part and goes on to the later part is
naturally unaware that the wrong data is being used and is actually undertaking the solution of a parallel
problem from the point at which the error occurred. If such a candidate continues to apply correct
method, then the candidate’s individual working must be followed through from the error. If no further
errors are made, then the candidate is penalised only for the initial error. Solutions containing two or
more working or transcription errors are treated in the same way. This process is usually referred to as
“follow-through marking” and allows a candidate to gain credit for that part of a solution which follows
a working or transcription error.

It should be noted that where an error trivialises a question, or changes the nature of the skills being
tested, then as a general rule, it would be the case that not more than half the marks for that question or
part of that question would be awarded; in some cases the error may be such that no marks would be
awarded.

Positive marking:

It is our intention to reward candidates for any demonstration of relevant knowledge, skills or
understanding. For this reason we adopt a policy of following through their answers, that is, having
penalised a candidate for an error, we mark the succeeding parts of the question using the candidate’s
value or answers and award marks accordingly.

Some common examples of this occur in the following cases:

(@) anumerical error in one entry in a table of values might lead to several answers being incorrect,
but these might not be essentially separate errors;

(b) readings taken from candidates’ inaccurate graphs may not agree with the answers expected but
might be consistent with the graphs drawn.

When the candidate misreads a question in such a way as to make the question easier only a proportion
of the marks will be available (based on the professional judgement of the examiner).
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GCSE MATHEMATICS JANUARY 2009

Introduction

The mark scheme normally provides the most popular solution to each question. Other solutions given
by candidates are evaluated and credit given as appropriate; these alternative methods are not usually
illustrated in the published mark scheme.

The marks awarded for each question are shown in the right hand column and they are prefixed by the
letters M, A and MA as appropriate. The key to the mark scheme is given below:

M indicates marks for correct method.

A indicates marks for accurate working, whether in calculation, readings from tables, graphs or
answers.

MA indicates marks for combined method and accurate working.

The solution to a question gains marks for correct method and marks for an accurate working based on
this method. Where the method is not correct no marks can be given.

A later part of a question may require a candidate to use an answer obtained from an earlier part of the
same question. A candidate who gets the wrong answer to the earlier part and goes on to the later part is
naturally unaware that the wrong data is being used and is actually undertaking the solution of a parallel
problem from the point at which the error occurred. If such a candidate continues to apply correct
method, then the candidate’s individual working must be followed through from the error. If no further
errors are made, then the candidate is penalised only for the initial error. Solutions containing two or
more working or transcription errors are treated in the same way. This process is usually referred to as
“follow-through marking” and allows a candidate to gain credit for that part of a solution which follows
a working or transcription error.

It should be noted that where an error trivialises a question, or changes the nature of the skills being
tested, then as a general rule, it would be the case that not more than half the marks for that question or
part of that question would be awarded; in some cases the error may be such that no marks would be
awarded.

Positive marking:

It is our intention to reward candidates for any demonstration of relevant knowledge, skills or
understanding. For this reason we adopt a policy of following through their answers, that is, having
penalised a candidate for an error, we mark the succeeding parts of the question using the candidate’s
value or answers and award marks accordingly.

Some common examples of this occur in the following cases:

(@) anumerical error in one entry in a table of values might lead to several answers being incorrect,
but these might not be essentially separate errors;

(b) readings taken from candidates’ inaccurate graphs may not agree with the answers expected but
might be consistent with the graphs drawn.

When the candidate misreads a question in such a way as to make the question easier only a proportion
of the marks will be available (based on the professional judgement of the examiner).
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GCSE MATHEMATICS JANUARY 2009

Introduction

The mark scheme normally provides the most popular solution to each question. Other solutions given
by candidates are evaluated and credit given as appropriate; these alternative methods are not usually
illustrated in the published mark scheme.

The marks awarded for each question are shown in the right hand column and they are prefixed by the
letters M, A and MA as appropriate. The key to the mark scheme is given below:

M indicates marks for correct method.

A indicates marks for accurate working, whether in calculation, readings from tables, graphs or
answers.

MA indicates marks for combined method and accurate working.

The solution to a question gains marks for correct method and marks for an accurate working based on
this method. Where the method is not correct no marks can be given.

A later part of a question may require a candidate to use an answer obtained from an earlier part of the
same question. A candidate who gets the wrong answer to the earlier part and goes on to the later part is
naturally unaware that the wrong data is being used and is actually undertaking the solution of a parallel
problem from the point at which the error occurred. If such a candidate continues to apply correct
method, then the candidate’s individual working must be followed through from the error. If no further
errors are made, then the candidate is penalised only for the initial error. Solutions containing two or
more working or transcription errors are treated in the same way. This process is usually referred to as
“follow-through marking” and allows a candidate to gain credit for that part of a solution which follows
a working or transcription error.

It should be noted that where an error trivialises a question, or changes the nature of the skills being
tested, then as a general rule, it would be the case that not more than half the marks for that question or
part of that question would be awarded; in some cases the error may be such that no marks would be
awarded.

Positive marking:

It is our intention to reward candidates for any demonstration of relevant knowledge, skills or
understanding. For this reason we adopt a policy of following through their answers, that is, having
penalised a candidate for an error, we mark the succeeding parts of the question using the candidate’s
value or answers and award marks accordingly.

Some common examples of this occur in the following cases:

(@) anumerical error in one entry in a table of values might lead to several answers being incorrect,
but these might not be essentially separate errors;

(b) readings taken from candidates’ inaccurate graphs may not agree with the answers expected but
might be consistent with the graphs drawn.

When the candidate misreads a question in such a way as to make the question easier only a proportion
of the marks will be available (based on the professional judgement of the examiner).
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GCSE MATHEMATICS JANUARY 2009

Introduction

The mark scheme normally provides the most popular solution to each question. Other solutions given
by candidates are evaluated and credit given as appropriate; these alternative methods are not usually
illustrated in the published mark scheme.

The marks awarded for each question are shown in the right hand column and they are prefixed by the
letters M, A and MA as appropriate. The key to the mark scheme is given below:

M indicates marks for correct method.

A indicates marks for accurate working, whether in calculation, readings from tables, graphs or
answers.

MA indicates marks for combined method and accurate working.

The solution to a question gains marks for correct method and marks for an accurate working based on
this method. Where the method is not correct no marks can be given.

A later part of a question may require a candidate to use an answer obtained from an earlier part of the
same question. A candidate who gets the wrong answer to the earlier part and goes on to the later part is
naturally unaware that the wrong data is being used and is actually undertaking the solution of a parallel
problem from the point at which the error occurred. If such a candidate continues to apply correct
method, then the candidate’s individual working must be followed through from the error. If no further
errors are made, then the candidate is penalised only for the initial error. Solutions containing two or
more working or transcription errors are treated in the same way. This process is usually referred to as
“follow-through marking” and allows a candidate to gain credit for that part of a solution which follows
a working or transcription error.

It should be noted that where an error trivialises a question, or changes the nature of the skills being
tested, then as a general rule, it would be the case that not more than half the marks for that question or
part of that question would be awarded; in some cases the error may be such that no marks would be
awarded.

Positive marking:

It is our intention to reward candidates for any demonstration of relevant knowledge, skills or
understanding. For this reason we adopt a policy of following through their answers, that is, having
penalised a candidate for an error, we mark the succeeding parts of the question using the candidate’s
value or answers and award marks accordingly.

Some common examples of this occur in the following cases:

(@) anumerical error in one entry in a table of values might lead to several answers being incorrect,
but these might not be essentially separate errors;

(b) readings taken from candidates’ inaccurate graphs may not agree with the answers expected but
might be consistent with the graphs drawn.

When the candidate misreads a question in such a way as to make the question easier only a proportion
of the marks will be available (based on the professional judgement of the examiner).
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GCSE MATHEMATICS JANUARY 2009

Introduction

The mark scheme normally provides the most popular solution to each question. Other solutions given
by candidates are evaluated and credit given as appropriate; these alternative methods are not usually
illustrated in the published mark scheme.

The marks awarded for each question are shown in the right hand column and they are prefixed by the
letters M, A and MA as appropriate. The key to the mark scheme is given below:

M indicates marks for correct method.

A indicates marks for accurate working, whether in calculation, readings from tables, graphs or
answers.

MA indicates marks for combined method and accurate working.

The solution to a question gains marks for correct method and marks for an accurate working based on
this method. Where the method is not correct no marks can be given.

A later part of a question may require a candidate to use an answer obtained from an earlier part of the
same question. A candidate who gets the wrong answer to the earlier part and goes on to the later part is
naturally unaware that the wrong data is being used and is actually undertaking the solution of a parallel
problem from the point at which the error occurred. If such a candidate continues to apply correct
method, then the candidate’s individual working must be followed through from the error. If no further
errors are made, then the candidate is penalised only for the initial error. Solutions containing two or
more working or transcription errors are treated in the same way. This process is usually referred to as
“follow-through marking” and allows a candidate to gain credit for that part of a solution which follows
a working or transcription error.

It should be noted that where an error trivialises a question, or changes the nature of the skills being
tested, then as a general rule, it would be the case that not more than half the marks for that question or
part of that question would be awarded; in some cases the error may be such that no marks would be
awarded.

Positive marking:

It is our intention to reward candidates for any demonstration of relevant knowledge, skills or
understanding. For this reason we adopt a policy of following through their answers, that is, having
penalised a candidate for an error, we mark the succeeding parts of the question using the candidate’s
value or answers and award marks accordingly.

Some common examples of this occur in the following cases:

(@) anumerical error in one entry in a table of values might lead to several answers being incorrect,
but these might not be essentially separate errors;

(b) readings taken from candidates’ inaccurate graphs may not agree with the answers expected but
might be consistent with the graphs drawn.

When the candidate misreads a question in such a way as to make the question easier only a proportion
of the marks will be available (based on the professional judgement of the examiner).
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GCSE MATHEMATICS JANUARY 2009

Introduction

The mark scheme normally provides the most popular solution to each question. Other solutions given
by candidates are evaluated and credit given as appropriate; these alternative methods are not usually
illustrated in the published mark scheme.

The marks awarded for each question are shown in the right hand column and they are prefixed by the
letters M, A and MA as appropriate. The key to the mark scheme is given below:

M indicates marks for correct method.

A indicates marks for accurate working, whether in calculation, readings from tables, graphs or
answers.

MA indicates marks for combined method and accurate working.

The solution to a question gains marks for correct method and marks for an accurate working based on
this method. Where the method is not correct no marks can be given.

A later part of a question may require a candidate to use an answer obtained from an earlier part of the
same question. A candidate who gets the wrong answer to the earlier part and goes on to the later part is
naturally unaware that the wrong data is being used and is actually undertaking the solution of a parallel
problem from the point at which the error occurred. If such a candidate continues to apply correct
method, then the candidate’s individual working must be followed through from the error. If no further
errors are made, then the candidate is penalised only for the initial error. Solutions containing two or
more working or transcription errors are treated in the same way. This process is usually referred to as
“follow-through marking” and allows a candidate to gain credit for that part of a solution which follows
a working or transcription error.

It should be noted that where an error trivialises a question, or changes the nature of the skills being
tested, then as a general rule, it would be the case that not more than half the marks for that question or
part of that question would be awarded; in some cases the error may be such that no marks would be
awarded.

Positive marking:

It is our intention to reward candidates for any demonstration of relevant knowledge, skills or
understanding. For this reason we adopt a policy of following through their answers, that is, having
penalised a candidate for an error, we mark the succeeding parts of the question using the candidate’s
value or answers and award marks accordingly.

Some common examples of this occur in the following cases:

(@) anumerical error in one entry in a table of values might lead to several answers being incorrect,
but these might not be essentially separate errors;

(b) readings taken from candidates’ inaccurate graphs may not agree with the answers expected but
might be consistent with the graphs drawn.

When the candidate misreads a question in such a way as to make the question easier only a proportion
of the marks will be available (based on the professional judgement of the examiner).
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(@)
(b)
(©)
(d)
(€)

()
(b)
(©)
(d)
(€)

(@)
(b)

()
(b)

()
(b)

110
1 hour 45 minutes or 105 minutes
1kg 2609
0 kg 7609 indicated
500¢g
rhombus
equal and parallel
right
2
correct line of symmetry
£2.80 or 280 pence
£155+24 x 2.8
= £222.20
impossible, unlikely, likely, certain
150/400 (3/8)

| =20x8x0.75

=120

e.g. kite
2
completed correctly

(©)
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Al
Al
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Al

Al
Al Al
Al
Al

Al

M1, Al

MA1
Al

A4

M1, Al

MA1
Al

Al
Al

A2
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MARKS




10

11

12

13

14

15

16

@ &C),QE), 1A
(2,C), (2,E), (2,A)
(3.C), 3,E), (3, A)
(4,C), (4,E), (4, A)

1
b) =
®) 5
£8.50 x 24 = £204

Total paid = £329
Cost =£329 - £130 = £199

14 +12
=8

See overlay
each line

(a) 255 x1.35 = €344.25
(b) 50+ 1.35=£37.04
3.1x3.1=961

6 x 9.61=57.66
58 or 57.7

(@) 0.1+0.25+0.3+0.15=0.8
1-08=0.2

(b) (0.25 +0.15) x 600 = 0.4 x 600 = 240

always odd
suitable reason,
e.g. 4n always even, subtracting 3 always odd

8500 + 25 =340
Alice £3400
Barbara £3060
Carol £2040

Average speed :% x 60 = 462 mph
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MA2
MA1
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MA1
MA1

M1
Al

Al Al

M1, Al
M1, Al
MA1

MA1
Al

MA1
MA1

M1, Al

Al Al

MA1
MA1

MA1

MAL, Al

Total

AVAILABLE
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GCSE MATHEMATICS JANUARY 2009

Introduction

The mark scheme normally provides the most popular solution to each question. Other solutions given
by candidates are evaluated and credit given as appropriate; these alternative methods are not usually
illustrated in the published mark scheme.

The marks awarded for each question are shown in the right hand column and they are prefixed by the
letters M, A and MA as appropriate. The key to the mark scheme is given below:

M indicates marks for correct method.

A indicates marks for accurate working, whether in calculation, readings from tables, graphs or
answers.

MA indicates marks for combined method and accurate working.

The solution to a question gains marks for correct method and marks for an accurate working based on
this method. Where the method is not correct no marks can be given.

A later part of a question may require a candidate to use an answer obtained from an earlier part of the
same question. A candidate who gets the wrong answer to the earlier part and goes on to the later part is
naturally unaware that the wrong data is being used and is actually undertaking the solution of a parallel
problem from the point at which the error occurred. If such a candidate continues to apply correct
method, then the candidate’s individual working must be followed through from the error. If no further
errors are made, then the candidate is penalised only for the initial error. Solutions containing two or
more working or transcription errors are treated in the same way. This process is usually referred to as
“follow-through marking” and allows a candidate to gain credit for that part of a solution which follows
a working or transcription error.

It should be noted that where an error trivialises a question, or changes the nature of the skills being
tested, then as a general rule, it would be the case that not more than half the marks for that question or
part of that question would be awarded; in some cases the error may be such that no marks would be
awarded.

Positive marking:

It is our intention to reward candidates for any demonstration of relevant knowledge, skills or
understanding. For this reason we adopt a policy of following through their answers, that is, having
penalised a candidate for an error, we mark the succeeding parts of the question using the candidate’s
value or answers and award marks accordingly.

Some common examples of this occur in the following cases:

(@) anumerical error in one entry in a table of values might lead to several answers being incorrect,
but these might not be essentially separate errors;

(b) readings taken from candidates’ inaccurate graphs may not agree with the answers expected but
might be consistent with the graphs drawn.

When the candidate misreads a question in such a way as to make the question easier only a proportion
of the marks will be available (based on the professional judgement of the examiner).
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1
(a) E(4.8) x10 =24

(b) 8.4 x 1002
= 84.000

10x§=@:7.5
4 4

=8

(@) (i) age, sex, not members of Belfast public, suitable reason
(ii) leading question, suitable reason
(b) users of leisure centres committed to healthy lifestyle

unlikely to survey older people or other suitable reasons
(no repeats from part (a))

719
81135688
910137

7 | 9 means 79cm

@ (@) 7(4-y)
(i) p(1-1)
(b) () 15-5y

(i) x2+x-3x-3
=x2-2x-3

(c) 5n-3

(@) 56<x<62

(b) See overlay
Al for points, Al for lines

360 — 90 = 270

270 +2 =135

180 -135=145

360 + 45 = 8 = octagon
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M1, Al
MA1
Al

M1, Al

MA1

MA1

MA1

MA2

M1, Al

Al

Al
Al
Al

MA1
Al

Al Al

MA1

MA1
MA1
MA1

AVAILABLE
MARKS




10

11

Ol W NN DN
W
o

(a) See overlay

points A2 curve/lines Al

(b) reading from graph

(c) reading from graph
e.g.195-83 =112

17 8
_X_

43

136

12
1

~11=
3

3(x+2)-2(2x-1)=12
X+6-4x+2=12
—X+8=12

—X=4

X=-4
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M1, Al

Al

A3
MAL, Al

MA1
MA1

MA1

MA1

MA1

MA1
MA1
MA1

Al

Total

AVAILABLE
MARKS
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GCSE MATHEMATICS JANUARY 2009

Introduction

The mark scheme normally provides the most popular solution to each question. Other solutions given
by candidates are evaluated and credit given as appropriate; these alternative methods are not usually
illustrated in the published mark scheme.

The marks awarded for each question are shown in the right hand column and they are prefixed by the
letters M, A and MA as appropriate. The key to the mark scheme is given below:

M indicates marks for correct method.

A indicates marks for accurate working, whether in calculation, readings from tables, graphs or
answers.

MA indicates marks for combined method and accurate working.

The solution to a question gains marks for correct method and marks for an accurate working based on
this method. Where the method is not correct no marks can be given.

A later part of a question may require a candidate to use an answer obtained from an earlier part of the
same question. A candidate who gets the wrong answer to the earlier part and goes on to the later part is
naturally unaware that the wrong data is being used and is actually undertaking the solution of a parallel
problem from the point at which the error occurred. If such a candidate continues to apply correct
method, then the candidate’s individual working must be followed through from the error. If no further
errors are made, then the candidate is penalised only for the initial error. Solutions containing two or
more working or transcription errors are treated in the same way. This process is usually referred to as
“follow-through marking” and allows a candidate to gain credit for that part of a solution which follows
a working or transcription error.

It should be noted that where an error trivialises a question, or changes the nature of the skills being
tested, then as a general rule, it would be the case that not more than half the marks for that question or
part of that question would be awarded; in some cases the error may be such that no marks would be
awarded.

Positive marking:

It is our intention to reward candidates for any demonstration of relevant knowledge, skills or
understanding. For this reason we adopt a policy of following through their answers, that is, having
penalised a candidate for an error, we mark the succeeding parts of the question using the candidate’s
value or answers and award marks accordingly.

Some common examples of this occur in the following cases:

(@) anumerical error in one entry in a table of values might lead to several answers being incorrect,
but these might not be essentially separate errors;

(b) readings taken from candidates’ inaccurate graphs may not agree with the answers expected but
might be consistent with the graphs drawn.

When the candidate misreads a question in such a way as to make the question easier only a proportion
of the marks will be available (based on the professional judgement of the examiner).
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7 x 2.5 MA1
=19.6cm? Al
Al units
0.35x 140 =49 M1, Al
140 -49 =91 MA1
50 x
g
£ 40
S
g
> 30
c
8
@
>
L 20
10
0
0 1.0 2.0 3.0
Engine capacity (litres)
(a) points, Al for 3 correct A2
(b) line Al
(c) reading from line Al
(@) (i) 65° Al
(if) 108° Al
(b) 309° (x2°) MA1
(@ 2x+3y+z A2 (Al for 2 correct)
(b) 1 Goal =6 Points
1 Over = 2 Points
1 Nearly = 1 Point
or any alternative combination A2

47
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10

11

Tryx=5 5.2

Tryx=6 6.17
Tryx=5.8 5.97
Try x=5.9 6.07

Try x =5.85 6.02
Answer x = 5.8

1200 x 0.06 = 72

1200 + 72 = 1272

1272 x 1.06 = 1348.32
1348.32 x 1.06 = £1429.22

47,53, 59, 65, 71, 77
141, 371, 472, 390, 355, 77

1806 _ ¢ 5

30

152 =122 + d?
225 =144 + d?
d? =225-144 =81

d=+81=9

(@ (i) Gradient:_%
(i) y=-21x+2

(b) Line3ory=x-3

85% = £54.40

54.4
g5 x 100

= £64

Too low
Too high
Too low
Too high
Too high

48

MA1
MA1

MA1
Al

MA1
MA1
MA1

MA1
MA1

M1, Al

MA1

MA1
MA1

Al

Al Al

Al

MA1
M1

Al

AVAILABLE
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6

tanB=—

12 5
B =50.2°

13 (a) angle at the circumference of a semicircle is always 90°
(angle at circumference standing on a diameter is 90°)

(b) (i) 52°

(i) 104°

49

MA2
Al

Al

Al

Al

Total

AVAILABLE
MARKS
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GCSE MATHEMATICS JANUARY 2009

Introduction

The mark scheme normally provides the most popular solution to each question. Other solutions given
by candidates are evaluated and credit given as appropriate; these alternative methods are not usually
illustrated in the published mark scheme.

The marks awarded for each question are shown in the right hand column and they are prefixed by the
letters M, A and MA as appropriate. The key to the mark scheme is given below:

M indicates marks for correct method.

A indicates marks for accurate working, whether in calculation, readings from tables, graphs or
answers.

MA indicates marks for combined method and accurate working.

The solution to a question gains marks for correct method and marks for an accurate working based on
this method. Where the method is not correct no marks can be given.

A later part of a question may require a candidate to use an answer obtained from an earlier part of the
same question. A candidate who gets the wrong answer to the earlier part and goes on to the later part is
naturally unaware that the wrong data is being used and is actually undertaking the solution of a parallel
problem from the point at which the error occurred. If such a candidate continues to apply correct
method, then the candidate’s individual working must be followed through from the error. If no further
errors are made, then the candidate is penalised only for the initial error. Solutions containing two or
more working or transcription errors are treated in the same way. This process is usually referred to as
“follow-through marking” and allows a candidate to gain credit for that part of a solution which follows
a working or transcription error.

It should be noted that where an error trivialises a question, or changes the nature of the skills being
tested, then as a general rule, it would be the case that not more than half the marks for that question or
part of that question would be awarded; in some cases the error may be such that no marks would be
awarded.

Positive marking:

It is our intention to reward candidates for any demonstration of relevant knowledge, skills or
understanding. For this reason we adopt a policy of following through their answers, that is, having
penalised a candidate for an error, we mark the succeeding parts of the question using the candidate’s
value or answers and award marks accordingly.

Some common examples of this occur in the following cases:

(@) anumerical error in one entry in a table of values might lead to several answers being incorrect,
but these might not be essentially separate errors;

(b) readings taken from candidates’ inaccurate graphs may not agree with the answers expected but
might be consistent with the graphs drawn.

When the candidate misreads a question in such a way as to make the question easier only a proportion
of the marks will be available (based on the professional judgement of the examiner).
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(a) See overlay
points A2 curve/lines Al

(b) reading from graph at 97.5

(c) reading from graph
195-83=112

(d) range, box median (13.3) approx

3x+2)-2(2x-1)=12
X+6-4x+2=12
-X+8=12

—-Xx=4

Xx=-4

(@) Correctsideofy=x+1
Correctside of x + 2y =8
Correct side of x =0

(b) x=2

(c) x=0andy=14

Class sizes unlikely to be the same

Pupils early in the alphabet unlikely to be chosen

other suitable reason

V42 + 5% 4 32

=4/50 or 5\/5

area ratio 100:225 = 4:9
width ratio 2: 3
widths x:12 x=8
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A3
Al

MAl
MA1

A3

MA1

MA1

MA1

MA1
MA1
MA1

Al

Three correct MA2
Two correct MA1

MA1

A2 (MAL1 for trial of points)

MA2
M1

Al

MA1
MA1

AVAILABLE
MARKS




10

11

12

(@) 8
2

(b) 273 =

© 5=

164

3?=9
1
8

(2x=y)Xx -y)
2 (2x-Y)

_X-y

2

(@) readings —74°, -106° (x2°)
(b) sinx=0.6

x = 37° (1 correct reading) (£2°)
x = 143° (2nd correct reading) (+2°)

B because x° = % X = g which is rational

X2—2ax+a?=x2-12x+b
a=6
b=36

54

Al
Al Al

M1, Al

MA1
MA1

MA1

MA1, MA1

MA1
Al

MA2

MA1
Al
Al
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GCSE MATHEMATICS JANUARY 2009

Introduction

The mark scheme normally provides the most popular solution to each question. Other solutions given
by candidates are evaluated and credit given as appropriate; these alternative methods are not usually
illustrated in the published mark scheme.

The marks awarded for each question are shown in the right hand column and they are prefixed by the
letters M, A and MA as appropriate. The key to the mark scheme is given below:

M indicates marks for correct method.

A indicates marks for accurate working, whether in calculation, readings from tables, graphs or
answers.

MA indicates marks for combined method and accurate working.

The solution to a question gains marks for correct method and marks for an accurate working based on
this method. Where the method is not correct no marks can be given.

A later part of a question may require a candidate to use an answer obtained from an earlier part of the
same question. A candidate who gets the wrong answer to the earlier part and goes on to the later part is
naturally unaware that the wrong data is being used and is actually undertaking the solution of a parallel
problem from the point at which the error occurred. If such a candidate continues to apply correct
method, then the candidate’s individual working must be followed through from the error. If no further
errors are made, then the candidate is penalised only for the initial error. Solutions containing two or
more working or transcription errors are treated in the same way. This process is usually referred to as
“follow-through marking” and allows a candidate to gain credit for that part of a solution which follows
a working or transcription error.

It should be noted that where an error trivialises a question, or changes the nature of the skills being
tested, then as a general rule, it would be the case that not more than half the marks for that question or
part of that question would be awarded; in some cases the error may be such that no marks would be
awarded.

Positive marking:

It is our intention to reward candidates for any demonstration of relevant knowledge, skills or
understanding. For this reason we adopt a policy of following through their answers, that is, having
penalised a candidate for an error, we mark the succeeding parts of the question using the candidate’s
value or answers and award marks accordingly.

Some common examples of this occur in the following cases:

(@) anumerical error in one entry in a table of values might lead to several answers being incorrect,
but these might not be essentially separate errors;

(b) readings taken from candidates’ inaccurate graphs may not agree with the answers expected but
might be consistent with the graphs drawn.

When the candidate misreads a question in such a way as to make the question easier only a proportion
of the marks will be available (based on the professional judgement of the examiner).
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X

22.5

[R>S

5x =90
x=18

85% = £54.40
54.40 + 0.85 = £64

6
(@ tanB= 5
B =50.2°
(b) %x 7 x5°
=523.6cm3

y(x + 4) + 5(x + 4)
(y +5)(x +4)

(a) angle at the circumference of a semicircle is always 90°
(angle at circumference standing on a diameter is 90°)

(b) (i) 52°
(i) 104°
(@) (2x + 16)(3x + 6) = 504

6x2 + 12X + 48x + 96 = 504
6x2 + 60x —408 = 0

x2+10x-68=0
| —10+4/(100 — (-272))
(b) x= 5

X=4.64mor-14.64

Width of patio 4.64
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MA1

MA1

MA1

M1Al

MAZ2

Al

MA1l

Al, Al units

MA1
MA1

Al

Al
Al
Al
Al

Al

Al
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(a) See overlay
30 33

(b) 3 areas correct (2 areas MA1)

(c) mid-modal class value 17 minutes

Number of aircraft = 16 (or 17) + 18 + 7 + 10

=51 (or 52)
(d) description
28
—xT7=2
(®) g~
2000  DF 200 FE

sin 48°  sin74° 9" sin 48°  sin 58°

DF = 258.7 FE = 228.2
. width . width

o _ Width 740 — Width
SIn 58" = oe8.7 Sin 228.2

width= 2194 m width = 219.4 m

2(x—1)2+2=5(x-1)
2(x*-2x+1)+2=5x-5
2x2-9x+9=0
(2x-3)(x-3)=0

3

X== or3
2

60

Al Al
MA2
MA1

M1
Al
A2

M1, A2

MA1

MA1

MA1

MA1

MA1
MA1

Al
MA1

Al Al

Total
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GCSE MATHEMATICS JANUARY 2009

Introduction

The mark scheme normally provides the most popular solution to each question. Other solutions given
by candidates are evaluated and credit given as appropriate; these alternative methods are not usually
illustrated in the published mark scheme.

The marks awarded for each question are shown in the right hand column and they are prefixed by the
letters M, A and MA as appropriate. The key to the mark scheme is given below:

M indicates marks for correct method.

A indicates marks for accurate working, whether in calculation, readings from tables, graphs or
answers.

MA indicates marks for combined method and accurate working.

The solution to a question gains marks for correct method and marks for an accurate working based on
this method. Where the method is not correct no marks can be given.

A later part of a question may require a candidate to use an answer obtained from an earlier part of the
same question. A candidate who gets the wrong answer to the earlier part and goes on to the later part is
naturally unaware that the wrong data is being used and is actually undertaking the solution of a parallel
problem from the point at which the error occurred. If such a candidate continues to apply correct
method, then the candidate’s individual working must be followed through from the error. If no further
errors are made, then the candidate is penalised only for the initial error. Solutions containing two or
more working or transcription errors are treated in the same way. This process is usually referred to as
“follow-through marking” and allows a candidate to gain credit for that part of a solution which follows
a working or transcription error.

It should be noted that where an error trivialises a question, or changes the nature of the skills being
tested, then as a general rule, it would be the case that not more than half the marks for that question or
part of that question would be awarded; in some cases the error may be such that no marks would be
awarded.

Positive marking:

It is our intention to reward candidates for any demonstration of relevant knowledge, skills or
understanding. For this reason we adopt a policy of following through their answers, that is, having
penalised a candidate for an error, we mark the succeeding parts of the question using the candidate’s
value or answers and award marks accordingly.

Some common examples of this occur in the following cases:

(@) anumerical error in one entry in a table of values might lead to several answers being incorrect,
but these might not be essentially separate errors;

(b) readings taken from candidates’ inaccurate graphs may not agree with the answers expected but
might be consistent with the graphs drawn.

When the candidate misreads a question in such a way as to make the question easier only a proportion
of the marks will be available (based on the professional judgement of the examiner).
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200 x 0.15=30

@ () 11718
(i) 12.6
(b) 8 -8

(c) 0.373737...

Speed = 240 + 25
=240 x%
=96

@) S-=

—_—
[EEN
|
N =
N — |

NRUNIS

(b) T-80=8x -2

T=-16+80
T=64
4
) ——<n<3
(©) 3< <
n=-1,0,1,2
4000r%
360
200
16
4
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MA1

MA1
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MA1
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MAl
MAl
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MA1
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Al

AVAILABLE
MARKS

2




AVAILABLE
MARKS

(a) Reflectionin line x =-1 Al Al
(b) Correct translation Al Al
(c) See overlay
90° clockwise, correct centre used Al Al 6
700 x5 MA1
17%020 MA2 3
(@ m’ Al
(b) a° Al
© y* Al
(d) 2b5c® Al for 2 and 1 power correct; Al for second power correct 5

(a) See overlay

Construction of angle bisector M1, Al
(b) 4 cm parallel to and on either side of line MAL, MA1 4
s Al Al 2

T and 7r? +rx
X

(a) 6.52 x 1077 MA1
(b) 0.363636... or 0.36 MAL
() 100x =51.515151. ..
x = 00.515151. . . MA1
99x =51
w=21 o 17 MA1 4
99 33
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12

13

14

(@) PC=-p+3q MAL
(b) PG=q-p MAL
H
BC=3q-3p MAL
If = 3(q - p) (which is parallel to PQ) Al
(@) ﬁXEZ\/a:Q M1, Al
(b) (\/§+\/E)(\/§+\/g)=3+\/ﬁ+\/§+6 MA1
94218 =9+6v2 MAL
£ )2
Total area= 2 (4x)3x )+ 37 [E xj MA1 for 4x, MA1, MA1 for 2 areas
= 6x% + %(Ejnxz
4
= 6x% + % X2 Al

= [6—1— %ﬂj x2

Total

67

AVAILABLE
MARKS
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OVERLAY QUESTION 9

e

ares.

b

thy Draw the locus of the point which is a fixed distance of 4 cm from the
line PQ.

P 0)
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GCSE MATHEMATICS JANUARY 2009

Introduction

The mark scheme normally provides the most popular solution to each question. Other solutions given
by candidates are evaluated and credit given as appropriate; these alternative methods are not usually
illustrated in the published mark scheme.

The marks awarded for each question are shown in the right hand column and they are prefixed by the
letters M, A and MA as appropriate. The key to the mark scheme is given below:

M indicates marks for correct method.

A indicates marks for accurate working, whether in calculation, readings from tables, graphs or
answers.

MA indicates marks for combined method and accurate working.

The solution to a question gains marks for correct method and marks for an accurate working based on
this method. Where the method is not correct no marks can be given.

A later part of a question may require a candidate to use an answer obtained from an earlier part of the
same question. A candidate who gets the wrong answer to the earlier part and goes on to the later part is
naturally unaware that the wrong data is being used and is actually undertaking the solution of a parallel
problem from the point at which the error occurred. If such a candidate continues to apply correct
method, then the candidate’s individual working must be followed through from the error. If no further
errors are made, then the candidate is penalised only for the initial error. Solutions containing two or
more working or transcription errors are treated in the same way. This process is usually referred to as
“follow-through marking” and allows a candidate to gain credit for that part of a solution which follows
a working or transcription error.

It should be noted that where an error trivialises a question, or changes the nature of the skills being
tested, then as a general rule, it would be the case that not more than half the marks for that question or
part of that question would be awarded; in some cases the error may be such that no marks would be
awarded.

Positive marking:

It is our intention to reward candidates for any demonstration of relevant knowledge, skills or
understanding. For this reason we adopt a policy of following through their answers, that is, having
penalised a candidate for an error, we mark the succeeding parts of the question using the candidate’s
value or answers and award marks accordingly.

Some common examples of this occur in the following cases:

(@) anumerical error in one entry in a table of values might lead to several answers being incorrect,
but these might not be essentially separate errors;

(b) readings taken from candidates’ inaccurate graphs may not agree with the answers expected but
might be consistent with the graphs drawn.

When the candidate misreads a question in such a way as to make the question easier only a proportion
of the marks will be available (based on the professional judgement of the examiner).

72



+x=2
(@)
4
3
1
3

(b) 2 vertical planes identified

(@) X -2 2
y 1 1
See overlay

(b) Points correctly plotted
Accuracy of curve

always odd

Al
Al

Al, Al (each rectangle)

Al Al

Al Al

Al
Al

suitable reason, e.g. 4x is always even; subtracting 3 gives odd number Al Al

(@) 0.1+0.25+0.3+0.15=0.8
1-08=0.2

(b) (0.25+ 0.15) x 600 = 0.4 x 600 = 240
(c) 0.2+0.15=0.35
See overlay

Correct size
Correct centre used

8500 + 25 =340
Alice £3400
Barbara £3060
Carol £2040

73

MA1
MA1

M1, Al

M1, Al

Al
Al

MA1
MA1l

MA1

AVAILABLE
MARKS

2




MARKS
8 240x0.4+180x0.45 M1, Al

96 +81 =177 MAL, Al 4

9 (a) Seeoverlay
Correct straight line drawn to y Al
Correct line for 3 minutes Al
Indication of 20 minutes for last part of journey and line drawn to axes MAL1

(b) 9.24 am (from graph) Al 4
30 r 3
Z
\
25 \ i
\ /
N\
/
20 N/
,g)? IEEEEEEEEEEEEEEEEEE 777L \T77777777 e
E \
oY y
g \
Jic /
2 A
@] /
A
10 A T N
/
\
/ \
5 A
\
/
X0 A ,
5 10 15 20 25 35 40 45 50 55
9.00 am 9.30 10.00 am
Time
10 (a) 4(12.2+6.5) x84 MA1
=78.54 Al
Answer 79 (accept 78.5) Al
(b) 2xmx4x10 MA1
=251.3 Al 5
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11

12

13

14

(@)

(b)
(©)

(d)

()

(b)

(@)

(b)

(0.9) - discovered

0.1 ™ not discovered

0.9x0.7=0.63

09x0.7+09%x0.3x0.4
=0.63+0.108 =0.738

1-0.738 = 0.262

<
+
-
1

|
-

y

orxy +x=2-—-xy

1
N

|
>

<
I
N
<11
>

vZ=ar
V2

FZW

k
yoTe
LS

6.75 = %
kK =36x6.75=243
243
%

w

243

()

= 2187

Slant height of small cone 5¢cm
CSA=nx12x15-ntx4x5
160« (= 502.7)

successful
0.7

successful
0.4

0.3 not successful

0.6 not successful

(Al for 3 or 4 correct) A2
MAL, Al

MAL, Al
Al

MA1

MA1
MA1
MA1

MA1

MA1
Al

MA1
MA1

Al

Al

M1, Al
MA1
Al

Total
75
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