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Generic Marking Principles

These general marking principles must be applied by all examiners when marking candidate answers. They should be applied alongside the specific content of the
mark scheme or generic level descriptionsfor a question. Each question paper and mark scheme will also comply with these marking principles.

GENERIC MARKING PRINCIPLE 1:

Marks must be awarded in line with:

e the specific content of the mark scheme or the generic level descriptors for the question

o the specific skills defined in the mark scheme or in the generic level descriptors for the question
e thestandard of response required by a candidate as exemplified by the standardisation scripts.

GENERIC MARKING PRINCIPLE 2:
Marks awarded are aways whole mar ks (not half marks, or other fractions).

GENERIC MARKING PRINCIPLE 3:

Marks must be awarded positively:

e marksare awarded for correct/valid answers, as defined in the mark scheme. However, credit is given for valid answers which go beyond the scope of the
syllabus and mark scheme, referring to your Team Leader as appropriate

marks are awarded when candidates clearly demonstrate what they know and can do

marks are not deducted for errors

marks are not deducted for omissions

answers should only be judged on the quality of spelling, punctuation and grammar when these features are specifically assessed by the question as
indicated by the mark scheme. The meaning, however, should be unambiguous.

GENERIC MARKING PRINCIPLE 4:
Rules must be applied consistently, e.g. in situations where candidates have not followed instructions or in the application of generic level descriptors.

GENERIC MARKING PRINCIPLE 5:
Marks should be awarded using the full range of marks defined in the mark scheme for the question (however; the use of the full mark range may be limited
according to the quality of the candidate responses seen).

GENERIC MARKING PRINCIPLE 6:
Marks awarded are based solely on the requirements as defined in the mark scheme. Marks should not be awarded with grade thresholds or grade descriptorsin
mind.
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Mathematics Specific Marking Principles

1 Unlessaparticular method has been specified in the question, full marks may be awarded for any correct method. However, if acalculation is required
then no marks will be awarded for a scale drawing.

2 Unless specified in the question, non-integer answers may be given as fractions, decimals or in standard form. Ignore superfluous zeros, provided that the
degree of accuracy is not affected.

3 Allow alternative conventions for notation if used consistently throughout the paper, e.g. commas being used as decimal points.
4 Unless otherwise indicated, marks once gained cannot subsequently be lost, e.g. wrong working following a correct form of answer isignored (isw).

5 Where acandidate has misread a number or sign in the question and used that value consistently throughout, provided that number does not ater the
difficulty or the method required, award all marks earned and deduct just 1 A or B mark for the misread.

6 Recovery within working is allowed, e.g. a notation error in the working where the following line of working makes the candidate’ s intent clear.
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Mark Scheme Notes

The following notes are intended to aid interpretation of mark schemes in general, but individual mark schemes may include marks awarded for specific reasons
outside the scope of these notes.

Types of mark

M

B

DM or DB

FT

Method mark, awarded for avalid method applied to the problem. Method marks are not lost for numerical errors, algebraic dlips or errorsin units.
However, it is not usually sufficient for a candidate just to indicate an intention of using some method or just to quote aformula; the formula or idea
must be applied to the specific problem in hand, e.g. by substituting the relevant quantities into the formula. Correct application of aformula
without the formula being quoted obviously earns the M mark and in some cases an M mark can be implied from a correct answer.

Accuracy mark, awarded for a correct answer or intermediate step correctly obtained. Accuracy marks cannot be given unless the associated method
mark is earned (or implied).

Mark for a correct result or statement independent of method marks.

When a part of a question has two or more ‘method’ steps, the M marks are generally independent unless the scheme specifically says otherwise;
and similarly, when there are several B marks allocated. The notation DM or DB is used to indicate that a particular M or B mark is dependent on
an earlier M or B (asterisked) mark in the scheme. When two or more steps are run together by the candidate, the earlier marks are implied and full
credit is given.

Impliesthat the A or B mark indicated is allowed for work correctly following on from previoudly incorrect results. Otherwise, A or B marks are
given for correct work only.

e A or Bmarksaregiven for correct work only (not for results obtained from incorrect working) unless follow through is allowed (see abbreviation FT above).

e For anumerical answer, allow the A or B mark if the answer is correct to 3 significant figures or would be correct to 3 significant figuresif rounded (1
decimal place for angles in degrees).

e Thetotal number of marks available for each question is shown at the bottom of the Marks column.

e Wrong or missing unitsin an answer should not result in loss of marks unless the guidance indicates otherwise.

e  Square brackets|[ ] around text or numbers show extra information not needed for the mark to be awarded.
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Abbreviations
AEF/OE Any Equivalent Form (of answer is equally acceptable) / Or Equivalent
AG Answer Given on the question paper (so extra checking is needed to ensure that the detailed working leading to the result is valid)
CAO Correct Answer Only (emphasising that no ‘follow through’ from a previous error is alowed)

CwO Correct Working Only

ISW Ignore Subsegquent Working
SOl Seen Or Implied
SC Special Case (detailing the mark to be given for a specific wrong solution, or a case where some standard marking practiceisto be varied in the

light of a particular circumstance)
WWW  Without Wrong Working

AWRT  Answer Which Rounds To
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Question Answer Marks Guidance
1 §? = %5 B1 | 72.423.
13
e M1AL1 | Correct formulawith at value.
Cl: 42.8+2.160 v 2.160 seeninaCl formulafor ALl
[37.9,47.7] Al (37.9,47.7) Al

37.9<'x'<47.7 Al (ignore symbol used inside
the inequality)

Condone [47.7, 37.9] A1

Final answer 42.8+£4.91 AO
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Question

Answer

Marks

Guidance

2

Ho: practical results and written results are equal
Ha: practical results are greater than written results

Bl

OrHo: my—m, =0,Hi: my—m, >0, oe
(mis population median).

There are 10 + signs; B(15, 0.5) soi

M1

(P(X>10)=1-P(X <9) =) 1-0.849 =0.151

Al

P(X < 5) = 0.151 (impliesM1)

Compare with 0.1; *0.151’ > 0.1 accept Ho

M1

‘0.151" must come from avalid binomia
calculation Correct ft conclusion for their 0.151
and 0.1 Condone Reject Hq

‘Accept Ho' can beimplied by a conclusion that is
consistent with their 0.151 and 0.1

Insufficient evidence to suggest that practical results are greater than written results

Al

Correct work only, ignoring their hypotheses,
conclusion in context with level of uncertainty in
language. Not ‘prove’.

Condone ‘no sufficient’ ‘ not enough’.

Do not accept statements such as ‘thereis
sufficient evidence to suggest.....".
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Question Answer Marks Guidance
3(a) Signed differences M1 | Allow one error.
04-1108-0512 0919-03-2216 06 10

Rankss 2 -8 5 -3 9 611 -1 -1210 4 7 M1 | Attempt at ranking.

(P+=54)P.=24 A1l | All ranks must be correct.

Ho: population median = 22.0 B1 | Accept mused as ‘ population median’

H.: population median = 22.0

Critical value from table =17 Bl

‘24' > 17 Accept Ho M1 | ‘24" must come from aranking of signed
differences, ‘17° must be critical value from tables
(7,9, 10, 13,17 or 21).
Correct ft conclusion for their 24 and their 17.
Condone Reject Ha.
‘Accept Ho' can beimplied by a conclusion that is
consistent with their 24 and their 17.

Insufficient evidence to support (population) median not being 22.0 Al | Correct work only, ignoring their hypotheses,

Insufficient evidence against the manager’s claim

conclusion in context with level of uncertainty in
language. Not ‘prove'.

Condone ‘no sufficient’ ‘ not enough’.

Do not accept statements such as ‘thereis
sufficient evidence to suggest.....".
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Question Answer Marks Guidance
3(b) Distribution is symmetric about the population median B1 | Need to see population or underlying distribution
Underlying/population distribution is symmetric about the median mentioned.
Underlying distribution is symmetric BO.
Population distribution is symmetric BO.
‘data’ implies BO but condone ‘ population datal
‘mean’ implies BO.
1
Question | Answer Marks | Guidance
4(a) t2 ( 4_ 3t)4 (2t) __12t2 ( 4_ 3t)3 M1 | ‘Two’ terms obtained, correct denominator(s).
Gy(t) = — Gvy(@) = 3 or
(4-3t) (4-3)
2t 12t?
i 5
(4-3)" (4-a)
EM=Gv(1)=14 M1ALl | t=1intheir expression.
CWO
3
4(b t B1
(4-3t)
1
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Question Answer Marks Guidance
4(c) 2 M1 - 3 4
Gx(t)=t(4—3t)_2=i(1—§tj =L(1+§t—3x3t2+4xzt3+...j Expansion asfar as t° ORtermin t* calculated.
16 4 16 2 16 64
Use P(X = 4) = their coefficient of t* M1 | Find the numerical value of their coefficient of t*.
27
2 Al | Accept 0.105.
3
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Question Answer Marks Guidance
5(a) Company Poor Satisfactory Good M1 A1 | Calculate E valuesto at least 2dp, allow one error.
These must be seen.
p (18) (43) (64) For A1, working to at least 2dp.
25 40.625 59.375
Q (22) (22) (3D)
15 24.375 35.625
Chi-sguared contributions: M1
P i .
Company oo Satisfactory Good At least 2 correct values or expressions seen.
p 1.96 0.1388 0.3603 Or may be implied by AWRT 6.56
Q 3.2667 0.2314 0.6004
Test statistic = 6.56 Al | AWRT 6.56.
Ho: Quality (of items) isindependent of company B1 | Condone ‘no association/relationship between....’
Ha: Quality (of items) is not independent of company “association/relationship between....’.
6.56 > 5.991 Reject Ho M1 | ‘6.56" from their attempt at chi-squared, 5.991
must be correct.
Consistent signs in comparison.
FT conclusion from their 6.56.
Condone ‘Accept Hy'.
‘Reject Ho' can be implied by aconclusion that is
consistent with their 6.56.
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Question Answer Marks Guidance
5(a) Thereis sufficient evidence to suggest that the quality of brushesis not A1l | Correct work only, conclusion in context with
independent of company. level of uncertainty in language. Not ‘ prove'.
Accept ‘enough evidence'.
Condone ‘ some evidence'.
Do not accept ‘thereisinsufficient...’.
7
5(b) P produces better quality brushes (than Q) B1 | Condone P is better (than Q).
or Q produces worse quality brushes (than P)
P has fewer poor quality brushes than expected AND Q has more poor quality
brushes than expected
1
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Question Answer Marks Guidance
6(a) Signed differences: M1 | Allow one error, must be signed differences.
4111-04 02 39 2606 35010
2 M1
Sd=145 Yd?-5281 & =+ 5281- 14> |_353
9 10
Ho: stg —p1p =1 Bl
Hit ptg — pin >1 Accept Ho: g =1, Hi: py >1.
to 145-1 M1 | The—1 must be present in the numerator.
= =
10
0.757 Al
Critical valueis 1.383: ‘0.757' < 1.383 Accept Ho M1 | ‘0.757" must come from apaired samplet-

calculation, 1.383 must be correct

Correct ft conclusion for their 0.757 and 1.383
Condone Reject H;

‘Accept Ho' can beimplied by a conclusion that is
consistent with their 0.757 and 1.383

Insufficient evidence to support Jade' s claim

Al

Correct work only, ignoring their hypotheses,
conclusion in context with level of uncertainty in
language. Not ‘prove’

Condone ‘no sufficient’ ‘ not enough’

Do not accept statements such as ‘thereis
sufficient evidence to suggest.....’
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6(b) Distribution of population differencesis normal B1 | Underlying distribution of differences normal B1
‘data’ implies BO.
1
7(a) Bl
@ Z(4—x2) 0< x< 2,
f(x)=14
0 otherwise
2
(E(X) =) j0§(4x2—x4)dx_;[gx3 )= (=1.067)
2 2 M1 | Integration, t ired, i limits.
(E(\/Y) 9 IO%(4X1_5_X7_2)dX:%[§X2_5_;XM,}O [:%ﬁ:l.oosﬁ)] ntegration, correct powers required, ignore limits
2 M1 | Correct formula used following attempt at
Var(vX) = E(X)_(E(\/Y)) used integration of both terms.
16 (2 [5) Al | 112
[15—(45\/5) } =0.0553 2025
4
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7(b) 1, a4 Bl
F(x) = 1—6(8x - X ) [0<x<2]
1 M1 | Change variablein their F(x).
GY) = 7-(8y-¥?) [0<y<4 o ¥
1 M1 | Differentiate their G(y) .
9(y)=15(8-2y) [0<y<4] 0)
1 Al | Complete and correct.
—(8-2y) 0<y<4
g(y)=116
0 otherwise.
4
© | 1 (8m—m2)=1 M1 | Equatetheir G(y) to L .
16 2
[m? —8m+8=0,] m=4—2:/2 Al | Single answer in an exact form.
2
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