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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 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

e 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  marks are 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 descriptors in
mind.
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Mathematics Specific Marking Principles

1 Unless a particular method has been specified in the question, full marks may be awarded for any correct method. However, if a calculation 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 is ignored (isw).

5 Where a candidate has misread a number in the question and used that value consistently throughout, provided that number does not alter 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 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 a valid method applied to the problem. Method marks are not lost for numerical errors, algebraic slips or errors in units.
However, it is not usually sufficient for a candidate just to indicate an intention of using some method or just to quote a formula; 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 a formula
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.

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

e A or B marks are given for correct work only (not for results obtained from incorrect working) unless follow through is allowed (see abbreviation FT above).
e  For a numerical answer, allow the A or B mark if the answer is correct to 3 significant figures or would be correct to 3 significant figures if rounded (1
decimal place for angles in degrees).
e  The total number of marks available for each question is shown at the bottom of the Marks column.
Wrong or missing units in 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 allowed)
CwWO Correct Working Only
ISW Ignore Subsequent Working
SOI 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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Question Answer Marks Guidance
1 RRRRB *C4x *C; =280 M1 | 8C, x *C, withx+y=5. x, y both integers, 1 < x < 5,
BBBBR *C; x*Cs=8 0 < y < 4 condone *C; x 1
RRRRR *Cs =56
Al | Two correct outcomes evaluated
M1 | Add 2 or 3 identified correct scenarios only (no
additional terms, not probabilities)
[Total =] 344 Al | WWW, only dependent on 2nd M mark
4 | SC not all (or no) scenarios identified
B1 280 + 8 + 56 DB1 344
Question Answer Marks Guidance
2 252-(25.5+ 0‘50) 2590 — (25‘2 ~0.50) M1 | Use of.i Standardisation formula once; no continuity
P <z< correction, ¢, \ &
0.4 0.4
0.5 0.5
=P|—<z<—
4 0.4
[: 2@(1‘25)_1] Al | For AWRT 0.8944 SOI
=2x0.8944-1 M1 | Appropriate area 20 — 1 OE, from final process, must be
probability
0.7888 Al | Accept AWRT 0.789
Number of rods = 0.7888x500 BIFT | Correct or FT their 4SF (or better) probability, final
=394 or 395 answer must be positive integer, not 394.0 or 395.0, no
approximation/rounding stated, only 1 answer
5
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Question Answer Marks Guidance
3(a) 8! Bl | NFWW, must be evaluated
— | =6720
3!
1
3(b ! M1 | 6! !
®) ~__LED __:With LED together: % % or > :6 k > 1 and no other terms
Ml | m .
5, m an integer, m > 5
360 Al | CAO
3
3(c Method usin A D *M1 | 6! .
© wsmg___ 8P 6! —'xk seen, k an integer > (
Arrange the 6 letters RELESE = 5 [= 120] 3!
Multiply by number of ways of placing AD in non-adjacent places *M1 mxn(n—1) or mx"C, or mx"P,,n==6,7 or 8, m an
= their 120 x 'P, [= 5040] .
integer > 0
... their5040 DMI1 | Denominator = their (a) or correct, dependent on at least
[Probability =] their 6720 one M mark already gained.
Al
5040 or 3 or 0.75
6720 4
Alternative method for Question 3(c)
Method using ‘Total arrangements — Arrangements with A and D *M1 | Their 6720 — k, k a positive integer
together’:
71%x2 *M1 Tk
Their 6720 — T [=5040] (m—)T,k:1,2
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Question Answer Marks Guidance
ity — their 5040 DMI1 | With denominator = their (a) or correct, dependent on at
[Probability =] their 6720 least one M mark already gained.
Al
5040 or 3 or 0.75
6720 4
Alternative method for Question 3(c)
Method using ‘1 — Probability of arrangements with A and D together’: *M1 | Tk f=12
7!x2 BETE
22 [= 1680] 3
3!
[Probability =] their1680 *M1 | With denominator = their (a) or correct
robability =] ———
their 6720
their 1680 DM1 | I —m, 0 <m <1, dependent on at least one M mark
" their 6720 already gained
Al
5040 or 3 or 0.75
6720 4
4
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Question Answer Marks Guidance
4(a) _ PP B1 | Fully correct labelled tree diagram for each pair of
03 " branches clearly identifying written and practical, pass
o and fail for each intersection (no additional branches)
.-"-
. - W1F T — 03 -~ PF B1 | ‘One written test” branch all probabilities (or %) correct
= 07 T - . =
L P - B1 | ‘Two written tests’ branch all probabilities (or %)
— _~W2P - correct, condone additional branches after W2F with
- 06 .~ . probabilities 1 for PF and 0 for PP
02 - 0.7 —
WI1F __::-_"
0 e
3
4(b) [P(W1P) x P(PP) + P(W1F) x P(W2P) x P(PP)] M1 | Consistent with their tree diagram or correct
0.8x0.3+0.2x0.6x0.3
Al
0.276 or 2
250
2
4(c) P(W1 Practical . M1 | Correct expression or FT their (b)
P(1P)= ( . ical) _ 0.8.><0.3 _ 024
P(getting place)  their(b) | 0.276
20 Al
— or 0.87[0]
23
2
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Question Answer Marks Guidance
5(a) M1 | At least 4 frequency densities calculated, accept
. unsimplified.
Class width 10 10 20 20 40 May be read from graph using their scale, 3SF or correct
Frequency Density 1.6 5.4 3.9 1.6 0.5 Al | All heights correct on graph
...... B1 | Bar ends at 0, 10, 20 ..., etc. with a horizontal linear
Frequaney  FAEEHILEL scale with at least 3 values indicated,
dersly [T T 0 < horizontal axis < 100
ﬁ” P R R e I B Ll EEL R R
B1 | Axes labelled: Frequency density (fd), time (t) and
------ seconds. Linear vertical scale, with at least 3 values

T T e B RO indicated 0 < vertical axis < 5.4

JU RS ST FETS BT FETSY EE0S RN FIe) EENS oS

”JE... I i} ..................:::.: ......

1.0

I I:l ......

L] .} FT] B Efi |..'l'l

Timiag' seconedy
4
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Question Answer Marks Guidance
5(b) [16x5+54%15+78x30+32x50+20x80 M1 | Uses at least 4 midpoint attempts (e.g. 5 + 0.5).
Mean = 200 Accept unsimplified expression, denominator either
t or their Zfi i
_ 80+810+2340+1600+1600 cortect or fhetr ZIequencies
200
Al | Accept 32.2
@: 32i or 32.15 P
200 20
2
5(c) A value in correct UQ (40-60) — a value in correct LQ (10-20) M1
Greatest possible value is 60 — 10 = 50 Al | Condone 49.9
2
Question Answer Marks Guidance
6(a) 1-P(10,11,12) = 1—("C190.6'° 0.4+ '2C4,0.6' 0.4' + '*C,0.6'20.4%) M1 | One term: *C,p* (1 — p)'** for 0 < x < 12, any p allowed.
[=1-(0.063852 +0.017414 + 0.0021768)]
A1l | Correct unsimplified expression, or better.
[1-0.083443]1=0.917 Al | AWRT
Alternative method for Question 6(a)
P (0,1,2,3,4,5,6,7,8,9) = 2C40.6°0.4"% + 2C, 0.6' 0.4+ ............. 12C40.6° M1 | One term: "2C,p* (1 — p)'** for 0 <x < 12, any p allowed.
0.4°
[=0.000016777 + 0.00030199 + 0.0024914 + 0.012457 + 0.042043 + A1l | Correct unsimplified expression with at least the first
0.10090 + 0.17658 + 0.22703 + 0.21284 + 0.14189] two and last terms
0.917 Al | WWW, AWRT
3
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6(b) [Mean =] 0.6 x 150 [=90]; B1 | Correct mean and variance. Accept evaluated or
[Variance =] 0.6 x 150 x0.4 [=36] unsimplified
80.5—-90 M1 | Substituting their mean and variance into
P(X<81)=P| Z< +standardisation formula (with a numerical value for
80.5), allow &*, v o,butnotpu + 0.5
M1 | Using continuity correction 80.5 or 81.5
0)) (_1 583 3) =1-0.9433 M1 | Appropriate area @, from final process, must be
probability
0.0567 Al | AWRT
5
6(c) np =90, ng = 60 both greater than 5 B1 | At least ng evaluated and statement >5 required
1
Question Answer Marks Guidance
7(a 4 Ml 1
(@) P(X=3)= —><§><E 25 2x2 used throughout. condone use of —
7 6 5 7 6 5 2
Al | AG.
g The fractions must be identified, e.g. P(NC, NC, C), may
be seen in a tree diagram.
2
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7(b) . 1 5 3 4 5 B1 | Table with x values and at least one probability
Condone any additional x values if probability stated as
5o e[ 3] L 0
Pl 35 35 |35 |35 | 35 - .
B1 | One correct probability other than X = 3 linked to the
correct outcome
B1 | Two further correct probabilities other than X = 3 seen
linked to the correct outcome
BIFT | All probabilities correct, or at least 4 probabilities
summing to 1
4
7(c) 15 10 6 3 1 M1 | At least 4 correct terms FT their values in (a) with
[E(X)=1x— +2X— +3x— +4x— + 5x—] babiliti .
35 35 35 35 35 probabilities summing to 1

May be implied by use in Variance, accept unsimplified
expression.

E(X):15+20+18+12+5 :2:2

35 35
Px15+22x10+3*x6+42x3+5°x1 _, M1 | Appropriate variance formula using their (E(X)).
Var(X)= 33 -2"= FT their table accept probabilities not summing to 1.
15+40+54+48+25 2
35
182 6 Al | N.B. If method FT for M marks from their incorrect (b),
= 35 4= 3 expressions for E(X) and Var(X) must be seen
unsimplified with all probabilities <1
3
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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 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

e 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  marks are 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 descriptors in
mind.
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Mathematics Specific Marking Principles

1 | Unless a particular method has been specified in the question, full marks may be awarded for any correct method. However, if a calculation 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 is ignored (isw).

5 | Where a candidate has misread a number in the question and used that value consistently throughout, provided that number does not alter 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 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 a valid method applied to the problem. Method marks are not lost for numerical errors, algebraic slips or errors in units.
However, it is not usually sufficient for a candidate just to indicate an intention of using some method or just to quote a formula; 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 a formula
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.

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

e A or B marks are given for correct work only (not for results obtained from incorrect working) unless follow through is allowed (see abbreviation FT above).
e  For a numerical answer, allow the A or B mark if the answer is correct to 3 significant figures or would be correct to 3 significant figures if rounded (1
decimal place for angles in degrees).
e  The total number of marks available for each question is shown at the bottom of the Marks column.
Wrong or missing units in 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 allowed)
CwWO Correct Working Only
ISW Ignore Subsequent Working
SOI 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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Question Answer Marks Guidance
1(a) 6 B1|WWW
1
1(b) (5)31 (5)41 (5)51 (5)61 M1 |p’(1=p)+p*(1 =p) +p°(1 —p) + p°(1 = p), 0<p <1
I e I e e e e
6)6 \6/6 \6)6 (6)6
0.300 (0.2996...) Al|At least 3s.f. Award at most accurate value.
Alternative method for Question 1(b)
5 3 5 7 M1 p3—p7,0<p<1
5 -6)
0.300 (0.2996...) Al | At least 3s.f. Award at most accurate value.
2
1(c) 5Y M1[1-p"0<p<l1,n=9,10
I
5
0.806 Al
Alternative method for Question 1(c)
1 1(5) 1(5Y 1/5) Ml (p +p(1 = p) +p(1 = p)* + p(1 = p)’ + p(1 - p)* + p(1 - p)° + p(1
P Bl et Bl B s =p)°+p(1=p) +p(1 -p)*(+p(1-p)’), 0<p<1
6 616/ 6\6 6\ 6 A L.
s per answer for minimum terms shown
0.806 Al
2
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2 B1]1.79<z<1.80,-1.80 < z<-1.79 seen
P(X>l.1):7—2(:0.036) - =
2000

z=741.798

1.1-1.04 B1|1.1 and 1.04 substituted in +standardisation formula, allow

- 71798 o . 2 or \

o continuity correction, not o~ or V o
{% = 1.798} M1 | Equate their tstandardisation formula to a z-value and to solve
o for the appropriate area leading to final answer (expect o < 0.5).
(Accept i% =z— Valuej
o
0=0.0334 A1[0.03335<0<0.0334. At least 3 3s.f.
4
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3(a) P(not late) = 0.4 x 0.45 +0.35 x 0.3 +0.25 x (1 —x) M1|0.4xp+0.35xg+0.25%r,

or p=045,0554¢=03,07andr=(1—-x),x

P(late) = 0.4 x 0.55 + 0.35 x 0.7 + 0.25x

0.18 +0.105+0.25 (1 —x) = 0.48 Al | Linear equation formed using sum of 3 probabilities and 0.48 or

or 0.52 as appropriate.

0.22 +0.245 +0.25x=0.52 Accept unsimplified.

x=0.22 Al |Final answer
3

3(b) P(train N late) B1]0.35x0.7 or 0.245 seen as numerator of fraction
P(train|late) =<
P(late) M1 |P(late) seen as a denominator with their probability as numerator
0.35%0.7 0.35%0.7 their p their p
= T . (Accept or )
1-0.48 0.4%x0.55+0.35%0.7+0.25 X their 0.22 0.52  0.22+0.245+0.25X their 0.22
Al
=0.471 or R
104
3
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Answer

Marks

Guidance

4(a)

PX)

NN
NRRN)
NN
O | w

O |

Bl

Table with correct X values and at least one probability
Condone any additional X values if probability stated as 0.

Bl

2 correct probabilities linked with correct outcomes, may not be
in table.

B1

3 further correct probabilities linked with correct outcomes, may
not be in table.

SC if less than 2 correct probabilities seen, award
SCBI1 for sum of their 4 or 5 probabilities in table = 1

4(b)

—1x1+(0x2)+1x1+2x3+3x2
E(X)= 5 =

-1+1+6+6
9

Ml

May be implied by use in variance, accept unsimplified
expression.
FT their table if their 3 or more probabilities sum to 1 or 0.999

[Var (X) =]
—12><1+(02><2)+12><1+22><3+32><2
9

1+0+1+12+18
9

- (theirE(X))2

—(their E( X))’

Ml

Appropriate variance formula using their (E(X))* value.
FT their table even if their 3 or more probabilities not summing
to 1.

E(X):i or 1.33 and Var()():E orl.78
3 9

Al

Answers for E(X) and Var(X) must be identified

N.B. If method FT for M marks from their incorrect (b),
expressions for E(X) and Var(X) must be seen unsimplified with
all probabilities <1
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5(a) [(07)3 =]0.343 B1|Evaluated WWW
Alternative method for Question 5(a)
[(0.15)* +3C1(0.15)%(0.55) + *C2(0.15)(0.55)* + (0.55)* =] 0.343 B1|Evaluated WWW
1
5(b) 1 -(0.85°+°C;0.15'0.85%+ °C,0.15%0.857) M1 | One term: °Cyp* (1 —p)** for 0 <x <9, any 0 <p <1
[1-(0.231617 +0.367862 + 0.259667)]
A1 |Correct expression, accept unsimplified.
0.141 A1(0.1408 < ans < 0.141, award at most accurate value.
Alternative method for Question 5(b)
°C30.15%0.85°+2C40.15*0.85° + °C50.15°0.85* + °C4 0.15°0.85° + M1 |One term: °Cyp* (1 —p)** for 0 <x <9, any 0 <p <1
°C70.1570.85* +°C50.15°0.85 + 0.15°
A1l |Correct expression, accept unsimplified.
0.141 A1]0.1408 < ans < 0.141, award at most accurate value.
3
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5(c) Mean = [60>< 0.15 :]9 B1 | Correct mean and variance, allow unsimplified.
< < . .
Variance = [60><0.15>< 0.85 :]7.65 (2.765 < ¢ <2.77 imply correct variance)
11.5-9 M1 | Substituting their mean and variance into £standardisation
[(X = 12) Z}P z> J7.65 formula (any number for 11.5), not o or \ &
M1 | Using continuity correction 11.5 or 12.5 in their standardisation
formula.
1— @(0.9039) =1-0.8169 M1 | Appropriate area @, from final process, must be probability.
0.183 Al |Final AWRT
5
Question Answer Marks Guidance
6 ! M1 !
@) 8— Lk=10r2,m=1or3,notk=m=1
213! kX m!
no additional terms
3360 Al
2
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6(b) Method 1 Arrangements Rs at ends — Arrangements Rs at ends and Os together

6! MI| 6! . 6!
[Os not together =] 3 —4! o™ 1 < k< 3, m an integer, condone 2% o -m.

M1 |w—4! or w—24, w an integer
Condone w — 2 x 4!

96 Al

Method 2 identified scenarios R R, Arrangement No Os together + 20s and a single O

fC3x 31 +4Cy x 2 x 3! M1|*Cs x 3! + ror 4x 3! + ror *P; x 3! + r, r an integer.
Condone 2 x *C3 x 31+ 7.2 x4x 3! +7 or2 x *P3 x 31 + 7,

Ml |g+%Cy x 3! x kor g +*P, x 3! x k, k= 1,2, ¢ an integer

[24 + 72 =] 96 Al

6(c) Method 1 Identified scenarios

OORR 3C2 x 2C2 x[ 300] —3%x1=3 B1|Outcomes for 2 identifiable scenarios correct, accept
unsimplified.
ORR_ °C, x’C,x°C, =3x1x3=9
OOR 30 % 2C. %3C. =3%2x3=18 M1 | Add 4 or 5 identified correct scenarios only values, no additional
- 2 ! ! incorrect scenarios, no repeated scenarios, accept unsimplified,
OR__ °C/ x°C/x’C,=3x2x3=18 condone use of permutations.

OOOR *C,x°C, x| ’C, |=1x2=2

Total 50 A1 |All correct and added
M1 i7'50"
Probability = % w , accept numerator unevaluated
4 4
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6 t’d Al
(¢)cont’d |50 6714
70
Method 2 Identified outcomes
ORTM 3C,x*C, =6 B1 | Outcomes for 5 identifiable scenarios correct, accept
; ) unsimplified.
ORTW C,x°C, =6
ORMW 3C1 X ch =6 M1 Adq ?, 10 or 11 identified gonect scenarios only yalues, no
ORRM 30 % 2C. =3 add-mon.al incorrect scenarios, no repeqted scenarios, accept
1 2 unsimplified, condone use of permutations.
ORRW ’C,x°C, =3
ORRT ’C,x°C, =3
OROR ’C,x*C, =3
OROT ’C,x*C, =6
OROM ’C,x*C, =6
OROW ’C,x*C, =6
OROO ’Cyx*C =2
Total 50 Al|All correct and added
o 50 ML1| their'50"
Probability = —— e;; , accept numerator unevaluated.
C, C,
Al
20 or 0.714
70
5
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7(a) Includes all data B1 |Reference to either including all/raw data
or further statistical processes are possible that cannot be found
using data from box-and-whisker, eg frequency, mean, mode or
standard deviation not only median, IQR, range or spread which
can be found from both.
1
7(b) Amazons Giants B1 | Correct stem can be upside down, ignore extra values
3 17 |5 B1 | Correct Amazons labelled on left, leaves in order from right to
left and lined up vertically (less than halfway to next column),
4 ) 1 18 |2 4 7 9 no commas or other punctuation.
8 6 0 19 |2 3 5 5 5 B1 | Correct Giants labelled on same diagram, leaves in order and
lined up vertically (less than halfway to next column), no
5 2 1 20 | 4 commas or other punctuation.
5 21 B1 | Correct single key for their diagram, need both teams identified
and ‘cm’ stated at least once here or in leaf headings or title.
Key: 1/18]2 means 181 em for Amazons and 182 cm for Giants SC for if 2 separate diagrams drawn, award SCB1 if both keys
meet these criteria (Max B1, B0, BO, B1)
4
7(c) [UQ =202 (cm), LQ = 182 (cm)] M1]201 UQ<205-181 KLQ 184
[IQR =] 202 — 182 =20 (cm)
Al|WWW
2
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7(d) [Z,, =2132 B1|Both Xi; and X5 found. Accept unevaluated.
25 =191.2x15=2868 ]
their 2868 = their 2132 + (180 + 185+ 190) + A M1 | Forming an equation for the height using their X, and Zs.
181 (cm) Al
Alternative method for Question 7(d)
[Z,5 =191.2x15=2868 B1|Zs5 found using the mean and raw data methods. Accept
%, =2687+h ] unevaluated.
their 2868 = their 2687 + h M1 |Forming an equation for the height using their ;s expressions.
181 (cm) Al
Alternative method for Question 7(d)
[X,5=2687+h B1|Xs5 found using raw data method and statement on calculating
y new mean. Accept unevaluated.
Z15-191.2 ]
15
their2687+h 1912 M1 | Forming an equation for the height using their s expressions
15 '
181 (cm) Al
3 |N.B. All methods can be presented as a logical numerical
argument which can be condoned if clear.
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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 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

e 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  marks are 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 descriptors in
mind.
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Mathematics Specific Marking Principles

1 | Unless a particular method has been specified in the question, full marks may be awarded for any correct method. However, if a calculation 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 is ignored (isw).

5 | Where a candidate has misread a number in the question and used that value consistently throughout, provided that number does not alter 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 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 a valid method applied to the problem. Method marks are not lost for numerical errors, algebraic slips or errors in units.
However, it is not usually sufficient for a candidate just to indicate an intention of using some method or just to quote a formula; 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 a formula
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.

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

e A or B marks are given for correct work only (not for results obtained from incorrect working) unless follow through is allowed (see abbreviation FT above).
e  For a numerical answer, allow the A or B mark if the answer is correct to 3 significant figures or would be correct to 3 significant figures if rounded (1
decimal place for angles in degrees).
e  The total number of marks available for each question is shown at the bottom of the Marks column.
Wrong or missing units in 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 allowed)
CwWO Correct Working Only
ISW Ignore Subsequent Working
SOI 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(a) 60 B1 | Accept 60 or 61. No decimals
1
1(b) 65% of 160 = 104 M1 | 0.65 x 160 (=104) seen unsimplified or implied by use
on graph
136 (cm) A1l | Use of graph must be seen.
SCBI correct value (136 only) if neither 104 nor use
of graph are evident
2
1(c) UQ: 150 LQ: 76 M1 | UQ-1LQ; 148 UQ 152; 74 K LQ K 78.
IQR =150—-76 =74 [cm]
Al | Must be from 150 - 76
2
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2 ptpt0l+gt+tg=1 B1 | Sum of probabilities = 1

0.1 +2g =32p) B1 | Use given information

Attempt to solve two correct equations in p and ¢ M1 | Either use of Substitution method to form a single
equation in either p or ¢ and finding values for both
unknowns.
Or use of Elimination method by writing both
equations in same form (usually ap +bg =c ) and +
or — to find an equation in one unknown and finding
values for both unknowns.

1 13 Al | CAO, both WWW
p=— or0.125 and ¢ = — or 0.325
8 40
4
Question Answer Marks Guidance
3(a) . x+Xy 1050+1991 3041 M1 | Use of appropriate formula with values substituted,
Mean height = = = U
6+11 6+11 17 accept unsimplified.

178.9 Al 15

Allow 178.88, 178 —, 179
17
2
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3(b) >x2 + 2),2 193700 + 366400 M1 | Use of appropriate formula with values substituted,
6+11 = 6+11 accept unsimplified.
560100 M1 | Appropriate variance formula using their mean?,
2 . 2
Sd” = ~their178.88 [=948.289] accept unsimplified expression.
Standard deviation = 30.8 Al | Accept 30.7
3
Question Answer Marks Guidance
4(a) [Possible cases: 112,12 1,21 1] M1 1Y
1Y (—j Xk , where k is an integer.
Probability = (Ej X3 6
M1 | Multiply a probability by 3, not +, — or +
1 Al 3 .
— Accept —— or 0.0138 or 0.0139
72 216
3
4(b) 1Y 1 B1
PA®)=|—| |=—
6 216
2715\ 1 M1 | (1-p)'p,0<theirp<1
P(18 on 5th throw)=| — | X——
216 216
0.00454 Al
3
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5(a) Z = A-H | 57g Bl | 1378< 2,<1.3790r-1.379< z <-1.378
, = 10— u —0.842 Bl | 0.841 < z, <0.842 0r-0.842 < z, <-0.841
o

Solve to find at least one unknown:

A=K 373
o

10-u _ 0.842
o

M1

Use of +standardisation formula once with u, o, a
z-value and 4 or 10, allow continuity correction, not ¢*

or Vo

M1

Use either the elimination method or the substitution
method to solve two equations in p and O .

5(b) D(2)-D(-2) =20 (2)-1

0=270 u=172 Al | 270<0 <271 772 <u<1.73
5
M1 | Identifying 2 and —2 as the appropriate z-values

2Xtheir 0.9772 -1

B1

Calculating the appropriate area from stated phis of
z-values which must be + the same number

0.9544 or 0.9545

Al

Accept AWRT 0.954

0.9544 x 800 = 763.52
763 or 764

B1FT

FT their 4SF (or better) probability, final answer must
be positive integer

© UCLES 2021
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6(a) 11! M1 | 11! alone on numerator — must be a fraction.
2131 k! X m! on denominator, k=1,2, m=1, 3, 1 can be
" implied but cannot both = 1.
No additional terms
3326400 Al | Exact value only
2
6(b) 8! =40320 B1 | Evaluate, exact value only
1
6(c) 9! M1 ! )
§><7 ;Xk seen, k an integer > 0, no +, — or ~
M1 | 7 x an integer seen in final answer, no +, — or +
423360 Al | Exact value only
Alternative method for Question 6(c)
9Csx 71 (¢ %) M1 | 9C3xk seen, k an integer > 0, no + or —
' M1 | 7! x k seen, , k an integer > 0, no + or —
423360 Al ) 3!
Exact value only but there must be evidence of Xg
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6(c) cont’d | Alternative method for Question 6(c)
8! M1 8! .
3><7><5 3><5><k seen, k an integer > 0, no + or —
M1 | 7 x an integer seen in final answer, no +, — or ~
423360 Al | Exact value only
Alternative method for Question 6(c)
2 9 8 7 1 M1 | Product of correct five fractions X k seen, k an integer
X —X—X—X—X—Xtotal no. of arrangements >0.1n0 + or —
11 10 9 8 7 ’
M1 | 7x’total no of arrangements’ xk seen, k an integer > 0,
no +or—
423360 Al | Exact value only
Alternative method for Question 6(c)
6C3 %371 M1 | Finding the correct number of ways for no, 1 or 2 Es
No E between the Rs - — BT 100800 between the Rs, accept unsimplified.
°C, x3X 7! ; :
1E between the Rs  — —27""""_ 226800 M1 | Adding the number of ways for 3 or 4 correct scenarios
!
2Es between the Rs ~ —°C, x3%7!=90720
3Es between the Rs  — 7! =5040
[ Total =71 (20 +45+18+1) = 7584 = |423360 Al | CAO
3
© UCLES 2021 Page 11 of 14




9709/53 Cambridge International AS & A Level — Mark Scheme May/June 2021
PUBLISHED
Question Answer Marks Guidance
6(d) EER__ SC=15 M1 | Identifying four correct scenarios only.
EERR  %Ci=6
EEER  °Ci=6 B1 | Correct number of selections unsimplified for 2 or
EEERR °Co=1 more scenario.
M1 | Adding the number of selections for 3 or 4 identified
correct scenarios only, accept unsimplified.
3C, X*C, x 8C,, x+y+z=5 correctly identifies x Es and y
Rs
[Total =] 28 Al | WWW, only dependent upon 2nd M mark.
Alternative method for Question 6(d) — Fixing EER first. No other scenarios can be present anywhere in solution.
EERAA=3C, M1 | 3C, seen alone or 3Cy x k, , k=1 or 2, 0<x<8
Condone ®P, or *P, x k, k=1 or 2, 0<x<8
B1 | *C;x k k=10r2 OE
M1 | 8C2x k, k=1 OE and no other terms
[Total =] 28 Al | Value stated
4
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7(a)( B1
@00 ﬂ or L or 0.05
800
1
7(a)(ii) 177 M1 | Their 223 + 177 + 40 seen as denominator of fraction
2234177 + 40 in the final answer, accept unsimplified
Al | CAO
lﬂ or 0.402
440
Alternative method for Question 7(a)(ii)
177 177 177 M1 | Their P(S) seen as denominator of fraction in the final
P(GNS 200 200 00 answer, accept unsimplified
P(G] 9)= (GNS) 800 _800 _ 800
P(S) 223+177+40 440 11
—or0.55
800 800 20
Al | CAO
ﬂ or 0.402
440
2
7(b)(Q) P(0, 1,2) = M1 | One term:'°C, p* (1 — p)!*~ for 0 < x < 10, any 0<p<1
¢, (0.35)" (0.65)" +'°C, (0.35)" (0.65)" +'°C; (0.35)° (0.65)°
0.013463 + 0.072492 + 0.17565 Al | Correct unsimplified expression, or better
0.262 Al
3
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7(b)(ii) Mean = 120x0.35 [: 42] B1 | Correct mean and variance seen, allow unsimplified
Variance = 120x0.35x0.65[=27.3]
32.5-42 M1 | Substituting their mean and variance into
P(X>32)=P(Z> —\/ﬁ ) =P(Z>-1.818) +standardisation formula (any number), condone ¢* or
' \o
M1 | Using continuity correction 31.5 or 32.5
) (1 81 g) M1 | Appropriate area @, from final process, must be
probability
0.966 Al | 0.965 < p < 0.966
5
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