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Generic Marking Principles

These general marking principles must be applied by al examiners when marking candidate answers. They should be applied alongside the specific content of the
mark scheme or generic level descriptors for 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 the standard of response required by a candidate as exemplified by the standardisation scripts.

GENERIC MARKING PRINCIPLE 2:
Marks awarded are always whole marks (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 | Unless aparticular 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, 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 a candidate has misread a number 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 mark for the misread.

6 | Recovery within working is allowed, e.g. a hotation error in the working where the following line of working makes the candidate' sintent 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.

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

e For anumerica answer, alow 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).

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

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

e Sguare brackets[ ] around text or numbers show extrainformation 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)

CwWO 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 practice is to be varied in the

light of a particular circumstance)
WWW  Without Wrong Working

AWRT  Answer Which Rounds To
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1 Bl
@ 2,4—1 , 0.456
180 90
1
1(b) 11 MLy _ .. . P(MND)
P(MAD)| _ 180 0.6011 Their identified —pD
P(D) 20 11 01722 1
180 180 or from data table————, accept unsimplified, condone x 180.
20+11
1_1, 0.355 A1l | Fina answer.
31
2
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1(c) _ 100 5 _ 82 41 M1 | Their identified P(F) x their identified P(G) or correct seen, can be
38 19
P(FNG) = —,—,0.2111 OE Al
(FG) 180'90° E,E,P(FmG) and P(F)x P(G) seen with correct
100 82 _ 41 38 162 180
P(F)xP(G)= ,0.2531 OE [ } conclusion, WWW. Values and |abels must be seen.
180 180 162’ 180
Not independent
Alternative method for question 1(c)
P(FNG) = g 19 02111 OE P(G) = 82 4_1 10,4556 OF M1 | P(FIG) (OE) unsimplified with their identified probs or correct
18090’ 180'90° A1l 19 100
38 —,— ,P(FNG)and P(F|G) seen with correct conclusion WWW.
180 19 41'180°
P(FIG) = 82 41 04634 OE Values and labels must be seen.
180
# P(F)_100 g 0.5556 OE
Not independent
2
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28 |"Gsx'C M1 | *Cs x *C; condone *'Ps x *P1 no +, —, x or +.

1848 Al | CAO asexact.
2

2(b) Method 1 [Identifying scenarios]

[Neither selected =] °Cq [= 1716] M1 | Either *Cs seen alone or *Cs seen alone or x 2

[Only Jane selected =] *Cs [= 1287]
[Only Kate selected =] *Cs [= 1287]

(condone **P,, n = 5,6).

[Total =] 1716 + 1287 + 1287

M1

Three correct scenarios only added, accept unsimplified (values may be
incorrect).

4290

Al

Method 2 [Total number of selections — selections with Jane and

Kate both picked]

15C, - 3C, [= 5005 — 715]

M1

15Cs — k, k a positive integer < 5005, condone *Pe,

M1

m— *3C,4, minteger > 715,
condone n — 3P,, n > 17 160.

4290

Al

SC Where the condition of 2(a) is aso applied in 2(b), the final answer
is1512 SC M1 M1 A0 max.

The method marks can be earned for the equivalent stagesin each
method.

Method 1 4C1 X 9(:5 + 4C1 X 904 X 2

Method 2 401 X l1C5 - 401 X 903
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3 For oneyellow: YGG + GYG +GGY M1
@ 5 4 %’ EXEXE , 0<a,b,cintegers < 5, for one arrangement.
—xgx—x3 9 7
M1 | Their three-factor probability x 3, 3Cy, 3C, or *P;, (or repeated adding)
no additional terms.
180 15 Al | AG. Convincingly shown, including identifying possible scenarios,
504 |14 may be on tree diagram WWW.
3
Alternative method for question 3(a)
5 x 4C M1 5C x 4C
% 19—2 r=2234
C3 Cr
M1| 5c x“C
———,s+t=3
C3
30 15 A1l | AG. Convincingly shown, WWW.
84 |14
3
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3(b) B1 | Table with correct X values and one correct probability inserted
X 0 1 2 3 :
appropriately.
P(X) 2 180 240 60 Condone any additional X valuesif probability stated as 0.
504 504 504 504 B1 | Second identified correct probability, may not bein table.
1 5 10 5
o1 14 o1 2 B1 | All probabilitiesidentified and correct .
0.0476 0.357 0.476 0.119 _ - _
SC if lessthan 2 correct probabilities or X value(s) omitted:
SC B1 3 or 4 probabilities summing to one.
3
3(c) . 840 5 B1 | OE Must be evaluated.
[E(X) =] 504’3’ 167 SC B1 FT correct unsimplified expression from incorrect 3(b) using at
least 3 probabilities, 0 <p < 1.
1
Question Answer Marks Guidance
4 ] M1 I
@ ¢ A e=23
3! el
60480 Al
2
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4(b ! M1]| 7
(b) %xeG %xk seen, k an integer > 0.
M1 !
%xeq 7<mMgK91<ng3 1< g 8adlintegers.
M1 !
%xpr 7<mMgK91<ng3 1< pg2adlintegers.
(Accept 3P2 for 6)
|
If MOMO MO awarded, SC M1 fortx 12, t aninteger > 20, % )
10080 A1l | Exact value.
Alternative method for question 4(b)
7 M1| 6
P x6Ix2 L seen, k an integer > 0.
3 3l
M1 I
ml'x7P2><q m=691<n<31<qg< 24l integers.
n!
M1 !
m|'><7Pr><2 m=6,9,1<n<3,1<r<5alintegers.
n!
|
If MOMO MO awarded, SC M1 fortx 84, taninteger > 20, %
10080 Al | Exact value.
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4(b) Alternative method for question 4(b)
I M1| 7!
%x4P2 %xk seen, k an integer > 0.
M1 I
t x *Pyor 12, t an integer > 20, %
M1 ! .
m|><4P2 7<mg9 1 ng 3adlintegers.
n!
10008 A1l | Exact value.
4
Question Answer Marks Guidance
5(a) [P(0, 1, 2) =] *°C,0.16°0.84'° + 1°C, 0.16* 0.84° + 1°C,0.16% 0.84® M1 | Oneterm: *°Cp* (1 —p)®*for 0 < x < 10, any p.
[=0.17490 + 0.333145 + 0.28555]
A1l | Correct unsimplified expression, or better.
0.794 Al | 0.7935 < p < 0.794, mark at most accurate.
If MO scored, SC B1 for final answer 0.794.
3
5bB) | (0.84)'0.16 M1|(1-p)p,0<p<1
0.0472 Al | 0.0472144 to at least 3sf.
2
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5(c) 4% 0.0472 x (1-0.0472)° M1 | 4x g(1-0q)° q= their (b) or correct.
0.163 Al 0.163 < p < 0.1634, mark at most accurate from their probability to at
least 3sf.
2
Question Answer Marks Guidance
6(a) 28.6—32.2 M1 | 28.6, 32.2 and 9.6 substituted appropriately in + Standardisation
[P( X >286) =] Pl Z> 96 formula once, allow continuity correction of + 0.05, no ¢, \o.
[=P(Z2>-0375)]
[<D(their 0_375) =] their 0.6462 M1 | Appropriate numerical area, from final process, must be probability,
expect > 0.5.
0.646 Al| AWRT
3
6(b) z=10.842 Bl | 0.841<z<0.8420r-0.842 < z<—-0.841 seen.
t-322 0.842 M1 | Substituting 32.2 and 9.6 into * standardisation formula, no continuity
96 correction, alow % Vo, must be equated to a z-value.
t=40.3 Al| 4028 < t< 40.3 WWW
3
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6(c) 15 15 M1 e 15 15 .
Pl-—<Z<— Identifying at least one of — and —— as the appropriate z-values
( 9.6 ses 9.6) ying 9.6 9.6 approp
P(-1.5625< Z <1.5625) or substituting their (32.2 + 15) into + Standardisation formula once, no
continuity correction, 62 nor \o.
Condone +1.563 for M 1.
15 Al | p=0941 AWRT SOI
[2 0(52)-1] P
— 2%0.9409— 1 M1 | Appropriate area2® —1 oe, (eg 1 -2 x 0.0591,
2% (0.9409 —0.5) or 0.9409 — 0.0591), from final process, must be
probability > 0.5.
0.882 Al
4
Question Answer Marks Guidance
7(a) Cumulative frequency graph drawn B1 | Axeslabelled ‘cumulative frequency’ (or cf) from O to at least 140 and
‘distance (or d) [in] m" from O to at least 1600, linear scales with at
least 3 values stated.
B1 | All plotted correctly at correct upper end points (200 etc.) curve drawn
accurately joined to (0O, 0) (straight line segments BO) but no daylight
above 140.
Cf scale no less than 2 cm = 20 children .
2
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7(b) [UQ at 75% of 140 = 105, LQ at 25% of 140 = 35] M1 | Accept 660 < UQ < 720-240 < LQ < 290.

[IQR:] 700 — 260

If values are outside our range, FT providing scales linear and
increasing cf drawn.

440

Al

Accept correct evaluation of

660 < their UQ < 720 —240 < their LQ < 290

with clear indication that graph has been used for at least one of 105 or
35.
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7(c) [Mean =] Bl

16x100+ 30x 250 + 42x 400 + 34 x 700+ 12x1050 + 6x 1400

140

Frequencies| 16 | 30 | 42 | 34 | 12 6

Mid-points | 100 | 250 | 400 | 700 | 1050 | 1400

5 or 6 correct frequency values seen.

Bl

5 or 6 correct midpoint values seen.

M1

Vaues substituted into mean formula using their midpoints which must
be in the class— condone 1 data error.
ent 1600+ 7500+ 16 800+ 23800+ 12 600 + 8400 or 70700

Acc
140 140
Condone 0770 for M 1.
505 Al | WWW
Variance = M1 | Values substituted into variance formula using (their mean)? and their

16x100? + 30x 2507 + 42x 400% + 34x 700? +12x 10507 + 6x1400?

—5052

140

midpoints and their frequencies (including for denominator). Accept
unsimplified. Condone 1 data error.

Accept:

[160 000+1875 000+ 6 720 000+ 16 660 000-+13 230 000+ 11760 000

140
or %E(’)OOO or 360 035.7143] - | 505° or 255025 |

If formula stated accept 105010 or 105011 WWW.

Sd. = [,/105 010.7 =] 324

Al

WWW
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