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Mark Scheme

Text Instructions

1. Annotations and abbreviations

November 2020

mark scheme

Annotation in RM assessor | Meaning

v and x

BOD Benefit of doubt

FT Follow through

ISW Ignore subsequent working
MO,M1 Method mark awarded 0, 1
AO, Al Accuracy mark awarded 0O, 1
BO,B1 Independent mark awarded O, 1
SC Special case

A Omission sign

MR Misread

BP Blank Page

Seen

Highlighting

Other abbreviations in Meaning

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

SOi Seen orimplied

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.
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2. 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. adash, a question mark, a picture) which isn’'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

c?uestion to your Team Leader who will decide on a course of action with the Principal Examiner.
It 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
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.
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 A1 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 ignhored. 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.

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.
¢ When a valueis given in the paper only accept an answer correct to at least as many significant figures as the given value.
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¢ When a value is 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:

e 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.
¢ 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 ap propriate, 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.

If a calculator is 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.

If in any case the scheme operates with considerable unfairness consult your Team Leader.
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Quedtion Answer Marks| AOs Guidance
1| (3 At congtant velocity, F = 250 = 10000/v M1 1.1 | Tractiveforce=P/v=resgance
v=40 Al 1.1
[2]
1| (b) ~ _ 10000 M1 1.1 | Ussof P=DvwhereD is
30 tractiveforce
L0000 ey 15004 M1 | 1.1 | Attempt NIl with2forces(one
30 of which could bejugt “D”)
awrt 0.069 ms= Al 1.1
[3]
2| (3 16=ex2.4=>e=" B1 1.1
3
[1]
2 | (b 4.5x-1.6-4.5x2.4 M1 1.1 | Attempt a nv—mu Allow sgn confusion
eg.1.6-24
=-180 18 Ns(or kg ms1)... Al 1.1 | Allow +18 Ignore missing units
...inthefinal direction of motionof P Bl 2.2a | could beshown on adiagram
[3]
2 | (9 Lasx24- 1 a5x16 M1 | 11| Attemptat+ ~m2-"ms? |
2 2 LZ 2 J
7.2 Al 1.1
[2]
2 | (d) Not perfectly dagtic snce KE islog (dueto the Bl 1.2 | ore< 1butvalidreason mug be | Must mention KE or collison,
collison) (1 given. Not just e.g. “energy lost”
1
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Quegion Answer Marks| AOs Guidance
3| (8 Initial Energy = %2x5.6x5? Bl 1.1 | Usngutofind P’sinitia
(kinetic) energy (=70J)
When ¢9=l4ﬂ, P’'s PE
5,69 (2.1~ 210051 1) *M1 | 11 | FindingP'sPEwhen 6=27 Allow 1 dip, but PE must not
(=33.8)) become negative
So conservation of energy M1 1.1 | Finding expressionfor P’s
1562+ 569x(21- 21008 1) = 70 dep energy (KE + PE) and equating
2 ¢ toinitial energy
v=awrt 3.6 Al 11 Final speed must be< 3.6
[4]
3 | (b) Whenv =0 P’senergy = 5.69 x(2.1-2.1cosf) = 70 M1 | 3.1b | Finding expressonfor P’ sfind
(potential) energy and equating
toinitial energy.
6 =awrt 1.17 rads Al 1.1 | cao Allow in degreesawrt 66.9°
[2]
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Quegion Answer Marks| AOs Guidance
4 | (a 30x10 M1 1.1 | UsngWork done=Fd
300J Al 1.1
[2]
4 | (b) 1 % 2.4%122 + 300 = 1 % 2.4x182 + W M1 1.1 | whereWisenergy loss(could Allow 1dipe.g. Rinsead of W
2 2 beeg 10R)
10R=84 M1 1.1 | Useof energy loss= 10R Musg bee.g. 10R, not R
R=84 Al 1.1
[3]
Alternative method
1122 M1 Using\2 = u? + 2astofind a
2x10 : .
R=84 Al
4 1 (0 (. 2x10 M1 | 11| ygngs='"" "% Or use Average power
T 18+12 L—Z )| = Force x average speed,
ieP=F ?l}
(2 AL | 11 ?
3
;‘i _ 196 W Al | 11
%
Alternative method NB a= 9from (bg3
=18_12 M1 Usngv=u+attofindt OrN2L:a=30_ '429
9 2.4
(2 Al
843
T =126W Al
7
3
[3]




Y533/01

Mark Scheme November 2020
Quegion Answer Marks| AOs Guidance
4 | (d)| (i) | 17.28=1.6xVvq M1 1.1
Vo=10.8ms* Al 11 Donot allow -10.8
[2]
4 | (d) | (i) | 24x18=24x v+ 1.6x10.8 M1 | 3.1b | Attempt conservation of
momentum
S0 ve = 10.8 = v, S0 the particles coa esce and the Al 2.1 | Findequa velocitiesand Do not alow use of KE
collisonisthereforeineagic. conclude
[2]




Y533/01 Mark Scheme November 2020
Quegion Answer Marks| AOs Guidance
5 | (& [V?] = [pu”] M1 2.1 | Fortheidea, that might bestated | Mudt relate LHSto RHS
inwords, that thedimensionsof | Must explicitly date that p is
every termintheequation must | dimensonless to get this mark
bethe same (thismay be seen in part (b)).
and [v] =[u] and pis dimensionless AG
or LT2=LoT*=> =2 Al 21
[2]
5 | (b) L2T2=(LT?)A” M1 3.3 | Equating dimensonsof other May be seen expanded
term with[v?] withqgoneand | ASM note— must be seen or
[a] and[g] used grongly implied — seewording
Ignoretermin[u?] if present of question.
2==2=>p=1 Al 3.3
p+y=2 M1 1.1 | Equating powersof L
y=1 Al 11 SC2 for both correct
[4]
5| (¢ Ifs=0thenv=uso w2 =pu2+0=>p=1 Bl 3.4 | Detailsmugt be shown Do not alow use of prior
knowledge of v2=u2 + 2as.
[1]
5 | (d) E I __1 U2 :_1 qmes :_1 qu=_1 W M1 | 3.4 | WhereF must betheforce Do not allow use of prior
2 2 2 2 2 acting and Wthework doneby | knowledgeof v2=u2 + 2as.
thisforce
So we can see that thisequation is astatement of the
Work-Energy principlesoiqz 1soq=2 Al 24
2
[2]

10
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Quegion Answer Marks| AOs Guidance
6 | (9 1st Collision: 3.3u = 3.3v,+ 2.2v, M1 | 3.1b| Conservation of momentum Must be seen
1%t Collision: +e= "8~ Va M1 | 3.1b| NEL Must be seen
u
3u = 3v,+ 2vgand 2eu = 2v, - 2v,
— Bv=3u—2eu = y= LB=28 Al L1 HAG
A A 5
3u = 3v,+ 2vgand 3eu = 3v; - 3v,
L By— 3u 4+ 36y — y o U+ € Al | 1.1 | findveby eimination or AEF - award i seenin (b)
B B 5 subgtitution
[4] |
6 | (b) ond Collision: 2.2 x Ut € 5oy 4y M1ft | 3.3 | Conservation of momentum May beintermsof Va
5 B ¢ (ft their value of V)
ond Collision: + e~ Ve M1ft | 3.3 | NEL (ft their valueof Va)
3u(l+e)
33 11 53 E
uire= L sve e _y
25 5B C [ c B 33u(1+ e)?
M1ft | 3.1b | Attempt to eiminate V. Ve="_~ "
3EVB= eiu(1+ e — Seu(l+e) P E ¢ 80
5 25
= 3u(1+ €)(11- 5¢) Al 1.1 | oe Must beintermsof e and u only|
&80
[4]
6 | (¢ u(3-2e) _ 3u(1l+e)(11-5¢ M1ft | 3.4 | Correct condition for further
5 80 collision (ft their Vi from (b)
3e2-10e+3>0 M1 1.1 | Rearrangingto 3term quadratic
inequality ine
AandB collideagain=>e=0 Bl 2.2a
(3e—1)(e—13)>Oand O<e<lande=0 " » e<_1isnotsufficientforA1 If B1 not awartiedthen award
—=0<e<_ ' 3 Alfor0<e<=
3 3
[4]

11
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Quedtion Answer Marks | AOs Guidance
7 | (3 1 Ccos30° = mg M 1* 3.3 | whereCisthe(normal) contact | Allow sin/cosconfusion
forcke between the car and the Allow 6 instead of 30°.
trac
G sin30° mv? M1* | 3.3 | NIl with centripetal acceleration | Allow sin/cosconfusion
r
mv? M1ft | 1.1 | Dividing sothat C and mwill Or rearrange one equation for C
_C sn30° T cancel. May see tand or tan30 and substituteinto the other one
Ccos30° ngy instead of sn/cos
o 1 v, Al 1.1 | AG 0 must be clearly stated and
= tan30 N ?:gl V¥ correctly used tg gain thismark
[4]
7 | (b) J3P=24x98 M1 3.4 | Usngthe formulafrom (a)
v=awrt11.7 Al 11
[2]
7 | (¢ The model impliesthat only asinglevaue for the Bl 3.5b | Or equivaent Do not alow discussion of the
peed ispossble for agiven radius assumptionshere
S0 any changein speed should cause the car to movein | Bl 2.2b | e.g.todidesdeways Or any equivalent comment
adifferent circle about a possi ble consequence
according to themodel of a
changein the speed or the
radius
The track should be modelled as resisting Sdeways B1 3.5C | Accept ‘model track as rough’ Mugt berdevant to the
motion or ‘includefriction’ etcwithout | question. Do not accept
- explicit referenceto ‘sdeways | referencesthat ignorefriction
3

12
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