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Annotation in RM assessor | Meaning

v'and %

BOD Benefit of doubt

FT Follow through

ISW Ignore subsequent working
MO,M1 Method mark awarded 0, 1

A0, Al Accuracy mark awarded 0, 1
BO,B1 Independent mark awarded 0, 1
SC Special case

N Omission sign

MR Misread

BP Blank Page

Seen

Highlighting

Other abbreviations in | Meaning

mark scheme

dep* Mark dependent on a previous mark, indicated by *. The * may be omitted if only one previous M mark
cao Correct answer only

oe Or equivalent

rot Rounded or truncated

S0i Seenorimplied

WWW Without wrong working

AG Answer given

awrt Anything which rounds to

BC By Calculator

DR This question included the instruction: In this question you must show detailed reasoning.




Y542/01 Mark Scheme November 2020

Subject-specific Marking Instructions for A Level Mathematics A

a Annotations must be used during your marking. For a response awarded zero (or full) marks a single appropriate annotation (cross, tick, MO or ) is
sufficient, but not required.

For responses that are not awarded either 0 or full marks, you must make it clear how you have arrived at the mark you have awarded and all responses
must have enough annotation for a reviewer to decide if the mark awarded is correct without having to mark it independently.

It is vital that you annotate standardisation scripts fully to show how the marks have been awarded.

Award NR (No Response)
- if there is nothing written at all in the answer space and no attempt elsewhere in the script
- ORif there is a comment which does notin any way relate to the question (e.g. ‘can’tdo’, ‘don’t know’)
- ORif there is amark (e.g. a dash, a question mark, a picture) whichisn’t an attempt at the question.
Note: Award 0 marks only for an attempt that earns no credit (including copying out the question).

If a candidate uses the answer space for one questionto answer another, for example using the space for 8(b) to answer 8(a), then give benefit of doubt
unless it is ambiguous for which partit is intended.

b An element of professional judgement is required in the marking of any written paper. Remember that the mark scheme is designed to assist in marking
incorrect solutions. Correct solutions leading to correct answers are awarded full marks but work must not always be judged on the answer alone, and
answers that are given in the question, especially, must be validly obtained; key steps in the working must always be looked at and anything unfamiliar
must be investigated thoroughly. Correct but unfamiliar or unexpected methods are often signalled by a correct result following an apparently incorrect
method. Such work must be carefully assessed. When a candidate adopts a method which does not correspond to the mark scheme, escalate the
question to your Team Leader who will decide on a course of action with the Principal Examiner.

If you are in any doubt whatsoever you should contact your Team Leader.
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c The following types of marks are available.

M

A suitable method has been selected and applied in a manner which shows that the method is essentially understood. Method marks are not usually 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
orjust 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.
In some cases the nature of the errors allowed for the award of an M mark may be specified.

A method mark may usually be implied by a correct answer unless the question includes the DR statement, the command words “Determine” or “Show
that”, or some other indication that the method must be given explicitly.

A
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). Therefore MO Al cannot ever be awarded.

B
Mark for a correct result or statement independent of Method marks.

Unless otherwise indicated, marks once gained cannot subsequently be lost, e.g. wrong working following a correct form of answer is ignored. Sometimes
this is reinforced in the mark scheme by the abbreviation isw. However, this would not apply to a case where a candidate passes through the correct
answer as part of a wrong argument.

d When a part of a question has two or more ‘method’ steps, the M marks are in principle independent unless the scheme specifically says otherwise; and
similarly where there are several B marks allocated. (The notation ‘dep* is used to indicate that a particular mark is dependent on an earlier, asterisked,
mark in the scheme.) Of course, in practice it may happen that when a candidate has once gone wrong in a part of a question, the work from there on is
worthless so that no more marks can sensibly be given. On the other hand, when two or more steps are successfully run together by the candidate, the
earlier marks are implied and full credit must be given.

e The abbreviation FT implies that the A or B mark indicated is allowed for work correctly following on from previously incorrect results. Otherwise, A and B
marks are given for correct work only — differences in notation are of course permitted. A (accuracy) marks are not givenfor answers obtained from
incorrect working. When A or B marks are awarded for work at an intermediate stage of a solution, there may be various alternatives that are equally
acceptable. In such cases, what is acceptable will be detailed in the mark scheme. If this is not the case please, escalate the question to your Team
Leader who will decide on a course of action with the Principal Examiner.

Sometimes the answer to one part of a question is used in a later part of the same question. In this case, A marks will often be ‘follow through’. In such
cases you must ensure that you refer back to the answer of the previous part question even if this is not shown within the image zone. You may find it
easier to mark follow through questions candidate-by-candidate rather than question-by-question.

f We are usually quite flexible about the accuracy to which the final answer is expressed; over-specification is usually only penalised where the scheme
explicitly says so.
e Whenavalueis given in the paper only accept an answer correct to at least as many significant figures as the given value.
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e Whena valueis not given in the paper accept any answer that agrees with the correct value to 3 s.f. unless a different level of accuracy has been

asked for in the question, or the mark scheme specifies an acceptable range.
NB for Specification B (MEI) the rubric is not specific about the level of accuracy required, so this statement reads “2 s.f".

Follow through should be used so that only one mark in any question is lost for each distinct accuracy error.
Candidates using a value of 9.80, 9.81 or 10 for g should usually be penalised for any final accuracy marks which do not agree to the value found with 9.8

which is given in the rubric.
g Rules for replaced work and multiple attempts:

o If one attemptis clearly indicated as the one to mark, or only one is left uncrossed out, then mark that attempt and ignore the others.
o If more than one attempt is left not crossed out, then mark the last attempt unless it only repeats part of the first attempt or is substantially less

complete.
¢ if acandidate crosses out all of their attempts, the assessor should attempt to mark the crossed out answer(s) as above and award marks

appropriately.

h For a genuine misreading (of numbers or symbols) which is such that the object and the difficulty of the question remain unaltered, mark according to the
scheme but following through from the candidate’s data. A penalty is then applied; 1 mark is generally appropriate, though this may differ for some units.
This is achieved by withholding one A or B mark in the question. Marks designated as cao may be awarded as long as there are no other errors.
If a candidate corrects the misread in a later part, do not continue to follow through. Note that a miscopy of the candidate’s own working is not a misread

but an accuracy error.

i If a calculatoris used, some answers may be obtained with little or no working visible. Allow full marks for correct answers, provided that there is nothing in
the wording of the question specifying that analytical methods are required such as the bold “In this question you must show detailed reasoning”, or the
command words “Show” or “Determine”. Where an answer is wrong but there is some evidence of method, allow appropriate method marks. Wrong

answers with no supporting method score zero. If in doubt, consult your Team Leader.

i If in any case the scheme operates with considerable unfairness consult your Team Leader.
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Quegtion Answer Marks | AO Guidance
1 30 M1 3.3 | Correct structurewith 8
53.1+ 1-96\/; Al 1.1 | Squareroot correct
Al 1.1 | Awrt 1.96 used, can beimplied

(49.30, 56.90) Al 3.4 | Both, only these numbers (4 Allow e.g. (49.30, 56.9)

[4] needed at |east once)
2 | (@) | (i) | Thepointsdonotlievery closetoadraightline | B1 1.1 | Orequivaent. Mus refer to Ignore extras unlesswrong
[1] diagram, not just to “ correlation”
(if) | Ho: p=0, Hi: p>0, where pisthe population B2 1.1 | Oneerror, eg. pnot defined, B1 Ho: no correlation,
pmcc between prices in 1972 and pricesin 2018 2.5 | (but alow “population” not stated) H1: postive correlation: B1
Ho: r = 0, Hi: r > 0: same scheme,
but B2 needs “popul ation” pmcc
0.381<0.4973 M1 1.1 | Comparewith 0.497(3)
Do not reject Ho. M 1ft 1.1 | Correct first concluson, needslike- | FT on CV 0.5760 only
with-like
Thereisinsufficient evidence of (positive) Alft 2.2b | Incontext, not too definite
correlation between pricesin thetwo years. [5]
Exx| a: Insufficient evidenceto rgect Ho. No correlation between ...  M1A1 (bod)
B: Wrong firg conclusion, correct interpretation: MOAO
Y Hypotheses wrong way round: maximum M1M1
(b) 0.650 B2 3.1a | Full marksfor correct answer by any | SC: if BOadlow B1 for any 3
[2] 1.1 method of 8.85, 46.35, 8.8725,
241.7331, 43.153
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Question Answer Marks | AO Guidance
3| @ Ho:ma=me, Hi: ma<mswheremaandmgare | Bl 1.1 | OR: Median journey timesequal, oe. | Allow “mean” or “average’
themedian journey timesfor A and B Allow if msused but not defined only if “population” stated
W~ N(180, 510) B1 1.1 | Both, canbeimplied, needsm=12 | Allow V510 or 5102
Consder correct tail, either 219 or 141 M1 11 | Findeither P(> 219) (218.5) or Use of 0.9559 isMO here.
(Rm=219, mM(m+n+ 1) —Rn=141) P(< 141) (141.5) For CV method see below
141.5-180 M1 1.1 | Needs someevidence. E.g.: 0.0421,
= q;[ 7510 J =0.0441... BC Al 1.1 | 0.0401, 0.470 (no/wrong cc, V): M1
0.0441<0.1 Alft 1.1 | Explicit comparison. FTonwrong | 0.9559>0.9: A1A1 (M1A1)
p-va ue provided method correct 0.9559>0.1: AIAOMOAO
OR:| CV 180-2zx510 M1 Allow v errors 180 + 1.282V510 etcisMO
141 (141.5) used M1 unless 219 (218.5) used, in
z=1.282 (CV =151.05, 151.058.)) | Al Stated or implied which case give M2(A1A1)
141.5<151.05(85) or 218.5>208.95 Al CV and cccorrect e.g. 141 <150.55 | E.g. 219> 209.45
Reject Ho. M 1ft 1.1 | Correct first concluson Needs like-with-like, e.g.
Significant evidencethat route B takes|onger Alf[t ] 2.2b | Contextualised, not too definite 0.9559 with 0.9
8
SC Sum of A’sranks= 435—219 = 216 used: B1BO MOM1A0A1 M1A1 max 5/8
ExX | a: Ho: Journey timesarethe same, Hi: journey timesfor B are higher: BO
B: Ho: No evidence that median journey timesare different, etc: BO
(b) Musgt be arandom sample (of all journeys) B1 3.5b | Orequivaent. Not “representative’.
Or digributionsmust be same shape (necessary [1] Allow “(journeys) independent”
assumption for Wilcoxon rank-sum test!)




Y542/01 Mark Scheme November 2020
Quegtion Answer Marks | AO Guidance
4 3E(X) =300r E(X)=10 Bl 2.2a | Used, gated or implied
IxVar(X) =36 or Var(X)=4 Bl 2.2a | Oneof these, used, stated or implied
A(n?-1)=4 M1 1.1 | Usevarianceof uniform
=n=7 Al 2.2a | n=T7only, noneedfor “reect —7”
E(X-m)=1(n+1) M1 3.1b | Use expectation of uniform, e.g. Allow if E(3X + m) used
2m+n+1=20. rather than E[3(X + m)]
OR:| Var(Y+m) = 1(n?-1) M1 11 ‘
_ Al 2.2a | n=7only, noneedfor “reect —7"
=n=7 M1 3.1b | Use expectation of uniform, e.g.
E(Y+m)=%(n+1)+m ' 2m+n + 1= 20.
10-m=4 M1 2.1 | Vvdidly derivesngleequation for m
m=6 Al 2.2a | m=6only NB: Var = (n—1)?/12is
[7] from continuousuniform!
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Question Answer Marks | AO Guidance
5@ 5C,x 2C,+ 5C,x 2C,+1 [=2100+105+1] |M1dep | 3.1b | Any correct pair of "Crsmultiplied | Or1-P(0,1,2) = 1-.9665
Al 1.1 | All termscorrect
+26Cs [=65780] *depM1 | 11
1103 5r 0.0335... Al 3.2a | Awrt 0.0335 or any exact fraction 2206 264720
32890 eg. r
[4] 65780 7893600
OR:| Or: z%xz%xz%xz%xz_lz Bl
L xAxdxZxAx5 B1 Must have5 oe, e.g. °C:
ExExEx2xAx10 Bl Must have 10 og, e.g. °C3
Total -U%. or 0.0335... Bl
[4]
(b) | (i) 221x 5l a 1x2x3x4x5 120 ) M1 1.1 | Oe. Allow M1 for 21! instead of 22! 1x2x3x4x5
26! © 23x24x25x26 358800 Al 2.1 | Fully correct 22x 23x 24x 25% 26
_ 1 aG Al 2.2a | Correctly obtain AG using exact Allow evenif no working
2990 [3] method after 22! x 5! = 26
(if) | 22fences: 22for [VVV] x 21 for [VV] M1 3.1b | Correct grategy, allow 22C; for 22P, | 211x31x2Ix22x21: M2A0
Consonants arranged in 21! ways M1 1.1 | Atlesst oneof these, no subtraction | 21! x 3! x 2! + 26! MOM1
Vowesarranged in 5! ways (= 5Pz x 2P)) Al 2.1 | Bothcorrect 5C3 x 3! x 2! = 5|
Product = 26! = 21 Al 3.2a | Allow from calculator but must be
e+ 25 = 5990 [4] exact fraction
(= 2.832x 102 + 4.0329x 10%)
OR: | Treat 21 consonants, [VVV] and[VV] as23 M1 3.1b | Correct srategy, allow 23! x2! x3! (Mugt subtract 2 x 1/2990 as
23! x 5! /26! (= 1/130) Al 2.1 | Correct (5! =5P3x2P,="5C3x2!x3!) 23! method counts
Subtract 2 x 1/2990 M1 3.2a | M1 asofor subtracting 1 x 1/2990 [VVVVV] twice, once
Answeris 2L Al L1 | Fina answer, exact fraction as[VVV][VV] and once
2990 [4] (11/1495isM1A1M1AOQ) as[VV][VVV])
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Quegtion Answer Marks | AO Guidance
6 | (a) Any reason for independence (or not) Bl 3.5b | “Eventsoccur independently and at congtant averagerate’: BO
... and for congtant averagerate (or not), ineach | B1 3.5b | SC: Mere assertion of both, properly contextuaised: B1
case without misunderstanding of what [2] SC: Variance=4.67 whichiscloser to 5: B1
they mean SC: Consders only the assumptions given in the question: BO
(b) | @ M1 3.4 | Correct method stated or implied
0.146(223) BC Al 1.1 | Correct answer only, awrt 0.146
(2]
(i) M1 1.1 | 0.068: M1A0
0.133(372) BC Al 1.1 | (treat 0.1337 asadip, i.e. give A1 BOD)
[2]
(o) Po(12.2) M1 3.3 | Stated or implied
P(<15)-P(<9 [=0.8296 —0.2253] M1 1.1 | Allow P(< 16) or P(< 10), e.g. 0.503 or 0.662 (M1M1AOQ)
Allow thisM1 adsofrom A =7.2(0.187, 0.110, 0.189)
=0.604(224) BC Al 3.4 | Correct answer only, awrt 0.604
[3]
(d) Saesof CD playersand integrated sysemsneed | B1 1.1 | Need“independent” or “not related” clearly referred to thetwo
to be independent [1] typesof machine. Not just “purchases independent” or
“digtributionsindependent”
(e If acustomer buysa CD player they probably Bl 3.5b | Any reason for non-independence of salesof CD playersand
won't (or will) buy an integrated system [1] integrated sound systems
aswell Can get BOB1 provided they arefocussing on independence
Exx| a: May buy both so not independent: BO
B: Often bought together: Bl
v Misunderstanding of context, e.g. CDS/CD players, or assuming that integrated sysemsdon’t include CD players can get B1

10
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Quegtion Answer Marks | AO Guidance
7 | (a) Geometric M1 1.1 | Stated explicitly
Mean =400+ 100 (= 4) and p= /mean M1 2.4 | Use mean (or P(1) etc) todeducep | Needsto deducep in part
(“Determing’, so judtificationis (a), not defer it to (b)
needed for 0.25)
Thereforep =0.25 Al 1.1 | Allow evenif second M1 not gained | SC Geo(0.2) usng
[3] P(1) =0.2: MIM1A0
(b) Probability is0.75°% (=0.1779785...) M1 3.3 SC Geo(0.2): 0.8 M1A0
OR:| Or: 0.177978 or 0.177979 or better seen, or 1- | M1 Allow £ 1term
[P(D)+ ... + P(6)] with evidence, e.g. formula
Expected frequency = probabilityx100=17.798 | Al 2.1 | 17.798 correctly obtained, with 100 — X (other frequencies):
[2] sufficient evidence, www SC B1
(© Ho: datacons stent with (geometric) digribution | B1 1.1 | Both, alow equivaents, but not E.g. Ho: X~ Geo(p)
H1: not cons stent “evidencethat ...”. Allow Geo(0.25)
¥X?2=9.005 Bl 1.1 | 9.0050r9.01
9.005<11.07 (v=5) Bl 1.1 | Comparetheir X 2with 11.07
Do not reject Ho. M 1ft 1.1 | Correct firs concluson, ftontheir | Allow from comparison with
9.005 or on 12.59, needs 12.59 but nothing else
like-with-like
Insufficient evidencethat ageometric Alft 2.2b | Contextualised, not too definite Allow addition dipin X2
digributionisnot agood fit. [5] (needs doubl e negative) SC Geo(0.2): can get full
Don't penaise“Geo(0.25)" marksif given dataused,
XX?2=4.54 used gets
B1B1BOM1A1
Exx| a: Reject Ho. Datais cons stent with geometric: M1AO
B: Insufficient evidenceto regject Ho. Dataiscond stent with geometric: M1A1 (BOD)

11
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Quegtion AnSNer Marks | AO Guidance
8 |@ M1 1.1 | Integral atempted, correct limits Don’t need full details of
(1 n)x (1—nx" L Bl 1.1 | Correctindefiniteintegral lim(a— «)
_k Al 1.1 | Correctly obtaink=n-1, www
S Sl 3
(b) | () 4 1 M1 1.1 | Needs+ c or definiteintegral Wrong k: can get M1A0B1
I3X dxz_g“: between 1 and x, oe
x=1, F(X)=0s0c=1. Hencel—x3. Al 1.1 | Fully correct active part of CDF Ignorerangeshere
0 X<1,
F(x) = 1 B1 1.1 | “Ofor x< 1" stated and no wrong Or “Ootherwisg” if “x > 1"
1-= x>1 ranges (doesn’'t need M1 or Al) stated in active part
X [3] Allow < for <, and/or > for >
(i) | PIX>7)n(X>5)] P(X>7) M1* 3.1a | Use conditional probability method | [1-F(7)][1-F(5)] .
P(X >5) P(X >5) Al 3l1a [ PI((X>7)n(X>5)]=P(X>7) 1-F(5) '
_1-K7) *depM 1 3.3 | Convert probabilitiesinto F(X), not M1AOMOAO
T F(5) using P(X>7) x P(X>5)
= 125 or 0.364(431...) Alft 1.1 | Any exact fraction or awrt 0.364, ft | Allow from F(x) = 1—a/x3,
(4] onl-aNd a=0,1 otherwise www
C o M 1* 2.1 | Correct limitsneeded somewhere
( ) E(xZ)ZJ‘OOkXZ*ndX: kx3_n (n¢3) ) o n—1 SC. E(X )——n :]3- M1B1
1 (3-n) |, Bl 11 | Correctindefiniteintegral or 3
n— n—-1 _
If n=3, E(X?) = lim[2In(x)], not defined No marksjust for thisunlesslast 3 E(X):—n_2:>n¢20r 3
X0 marksall zero, thenif this(or for (not valid, must consider In
n=2) isshown, award SC B1 if n=20r’3): BO
Infiniteintegral doesnot convergeif 3—n>0 *depM1 | 2.2a | Make deduction based on No limits used: MOB1MOBO
convergence, ft
2-n 1% . .
If n>4then E(X) = I converges Bl 2.3 | Condder convergence of E(X) SC: Var(X) <Owhenn<3;
(2-n) |, M1B1M1 (BO) AO
Therefore Var(X) isnot defined if and only if Al 2.2a | Shown not defined for n=2 or 3and | But no need to sate “if and
n=2or3. [5] only for those only if”

12
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