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Annotations and abbreviations

Annotation in scoris Meaning

vand x

BOD Benefit of doubt

FT Follow through

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

A Omission sign

MR Misread

Highlighting

Other abbreviations in | Meaning
mark scheme

El Mark for explaining

Ul Mark for correct units

Gl Mark for a correct feature on a graph

M1 dep* Method mark dependent on a previous mark, indicated by *
cao Correct answer only

oe Or equivalent

rot Rounded or truncated

SOi Seen or implied

www Without wrong working
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Subject-specific Marking Instructions for GCE Mathematics (MEI) Mechanics strand
a Annotations should be used whenever appropriate during your marking.

The A, M and B annotations must be used on your standardisation scripts for responses that are not awarded either 0 or full
marks. It is vital that you annotate standardisation scripts fully to show how the marks have been awarded.

For subsequent marking you must make it clear how you have arrived at the mark you have awarded.

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 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, award marks according to
the spirit of the basic scheme; if you are in any doubt whatsoever (especially if several marks or candidates are involved) you should contact
your Team Leader.

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, eg 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
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.
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A given result is to be established or a result has to be explained. This usually requires more working or explanation than the establishment
of an unknown result.

Unless otherwise indicated, marks once gained cannot subsequently be lost, eg 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.

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.

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
given for 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, exactly what is acceptable will be detailed in the mark scheme
rationale. If this is not the case please consult your Team Leader.

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.

Unless units are specifically requested, there is no penalty for wrong or missing units as long as the answer is numerically correct and
expressed either in Sl or in the units of the question. (e.g. lengths will be assumed to be in metres unless in a particular question all the
lengths are in km, when this would be assumed to be the unspecified unit.)

We are usually quite flexible about the accuracy to which the final answer is expressed and we do not penalise over-specification.

When a value is given in the paper

Only accept an answer correct to at least as many significant figures as the given value. This rule should be applied to each case.

When a value is not given in the paper

Accept any answer that agrees with the correct value to 2 s.f.

ft should be used so that only one mark is lost for each distinct error made in the accuracy to which working is done or an answer given.



4764

Mark Scheme June 2018

Refer cases to your Team Leader where the same type of error (e.g. errors due to premature approximation leading to error) has been
made in different questions or parts of questions.

There are some mistakes that might be repeated throughout a paper. If a candidate makes such a mistake, (eg uses a calculator in wrong
angle mode) then you will need to check the candidate’s script for repetitions of the mistake and consult your Team Leader about what
penalty should be given.

There is no penalty for using a wrong value for g. E marks will be lost except when results agree to the accuracy required in the question.

Rules for replaced work

If a candidate attempts a question more than once, and indicates which attempt he/she wishes to be marked, then examiners should do as
the candidate requests.

If there are two or more attempts at a question which have not been crossed out, examiners should mark what appears to be the last
(complete) attempt and ignore the others.

NB Follow these maths-specific instructions rather than those in the assessor handbook.
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 mark in the question.

Marks designated as cao may be awarded as long as there are no other errors. E marks are lost unless, by chance, the given results are
established by equivalent working.

‘Fresh starts’ will not affect an earlier decision about a misread.

Note that a miscopy of the candidate’s own working is not a misread but an accuracy error.

If a graphical calculator is used, some answers may be obtained with little or no working visible. Allow full marks for correct answers
(provided, of course, that there is nothing in the wording of the question specifying that analytical methods are required). 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.
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Question Answer Marks Guidance
1) (m+om)(v+ov) —mv—om(v—-1800) = —mgot M1 Impulse = change in momentum (allow F for mg)
mﬁ 5_m+6_mﬂ5t 3 5_m 18005—m —_mg M1 Form differential equation (must replace F for
St ot ot ot ot St this mark)
dV dm Stating correct differential equation can imply
Mt 1800E =-mg Al previous M marks
m =1500— 20t = Z—T =20 B1
dv Substitute m and d_m into their differential
(1500 20t)d— +1800(—20) = —(1500—-20t)g M1 dt
equation - dependent on both previous M marks
g 1800 _ 1
dt 75—t
_ [6]
1 (i) 1800 .
j j M1 Separate variables
75—

M1 Integrate (must involve logs)
v=-1800In(75-t)—gt+c Al Correct + constant of integration
t=0,v=0=¢=1800In75 M1 Use condition to obtain ¢
v:1800In( I ]—gt Al

75—t
t=30,v=625ms™" Al 625.4861228

[6]




4764 Mark Scheme June 2018
Question Answer Marks Guidance
2| (i) B1 first term, M1 genuine attempt at extension +
2
Aa’ [(2003«9—1)2 —(x/i—l)z} substitution into X allow omission of
1 B1 M1* 2a
Vz—zmgac052¢9+... L + > 1 ,
a —E;ta(\E—l) term for full marks
2
v :—%mga00320+%/1a(20030—1)2—%/ta(ﬁ—l) Al
av — mgasin 29+/1a(20036'—1)(—25in 9) M1dep* Differentiates their V' of the correct form (all
do terms)
or mgasin26€—24asin@cosf+21asiné
=2asin (A +mgcosd—21cos0) El
[5]
2 | (ii .
) 3—\2:0:>A+mgcose—2/lcos(9:0 (Qsing=0) B1
cosd = :QS A <1 M1 Make cosé the subject and use of 0<6?£Z
2A—mg 2 24A-mg 4
2
mg <A <mg (1+ %] El Complete argument
3—2/2 = 2ac0s0( A +mgcosd—24cosd)+2asind(—mgsin g+ 2sin6) M1 Attempt to differentiate using the product rule
Al Correct differentiation
div ., Simplify V' and use of A >mg or mention that
- _ - M1
17 2asin®0(24A-mg) and A >mg 21-mg >0
d—zvz>2mgasin2¢9 S0 d—zvz>0:>stable El
do do

[7]
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Question Answer Marks Guidance
3| ()
mv@ = mg sin 30 — kv? B1
dx
X =2m '[ vdv M1 Separate and attempt to integrate (must get in
mg — 2kv® terms of logs)
m
X =——1In(mg —2kv?)+c Al
ox n(mg—2kv?)
X=0V=0=>cC= m Inm M1 Use initial conditions (dependent on previous M
o C 2k g mark)
m mg
X=—In| ———— Al
2k (mg —2kv? j
2ke _2ke ) .
mg —em —mg—2kv’=mge " leadingto vZ =L M1 Re-arrange to make v* the subject (dependent on
mg — 2kv? previous M marks)
El

[7]
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Question Answer Marks Guidance
3| (ii) 15 15 _2kx 15 2,
Work done = j kvZdx = j%[l—e m jdx :U 3?9[1—e 15 de] B1 Limits not required for this mark
0 0 0
3 r l 1.5
= 79 X + ?Self'» } M1 Attempt to integrate (no limits required)
L 0
_39(3 + Ee‘ 02 —Ej g (—9 + Ee‘o'zj = 9_g(5e_o,2 — 4) El Establishes given result
2\2 2 2 4 4
Initial mechanical energy = 39 (1.53in 30)(: Qng B1
Final mechanical energy = (159 ( ‘02)j B1
9 45 702 _ 9g 702 - -
Loss in ME = 9(2_7(1_(9 )j_T( —4) El Convincingly shown
[6]
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Question Answer Marks Guidance
3| (iii) T
J=[In(2t+1)dt B1
0
T T P 1 - H
:[tln(Zt 1 ]O J—dt_[tln(2t+1)]0 —_[ l—m dt M1 Use integration by parts
0
Al Correctly applied to end of first stage
.
={t|n(2t+1)—(t—%|n(2t+1)ﬂ Al
0
or for j In(2t +1)dt = [ (2t +1) In(2t +1) — (2t +1) |
TIn(2T +1)-T +%In (2T +1)=20 M1 Equates their expression to 20
2T In(2T +1)—2T +In(2T +1)=40 = 2T In(2T +1)=40+2T —In(2T +1) M1 Attempts to rearrange to make T the subject
_40+2T —In(2T +1) o1 AG
~ 2In(2T +1)
_ [7]
3 (iv) T - 40+2T, ~In(2T, +1) withe.g. T, =1 M1 Using given answer with suitable starting value to
nt 21n (2Tn +1) R find at least one approximation to T
T=9.347 Al 9.3469489... (correct answer implies M mark)
[2]
31 (v) _ _ Use of Impulse = change in momentum (must
20= 3(\/ 3'6501'") M1 equal 20 and correct number of terms)
v=10.3ms" Al 10.3167748...
[2]
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Question Answer Marks Guidance
41
® Mass per unit length = 2_m B1
3a
| = zZ_m X25X = 2—mJ.xzdx M1 M1 for Ixzdx - limits not required for M mark
3a 3a
3 3a
= 2_m * x2dx = 2_m L Al Correct integration with limits
3a Jo 3a| 3 |
1.5a
_ 2_m(27a3] — 6ma’ El 3 marks maximum if J‘—15 then parallel axis
3al 3 [4] rule used
4 | (i) : T
M of | of disc about its axis: Ema Bl
1
I, = (E ma?+m (4a)2j(+6ma2) M1 Use of parallel axis theorem
4
IA = —5 ma2 Al
2
o 7
X = ga B1 Centre of mass from A
M1 Conservation of energy (two terms for each)
1(45
—(— mazj(e2 ~ o’ )=7mga(cos0-1) ALAL | Al for KE terms, Al for PE terms
2\ 2 SC If MO then B1 for either term
& = »” +k(cosO-1) where k = 289 El
45a
- [8]
4 | (iii) 2060 = —kOsin 0 M1 Differentiating @ with respecttotor C = la
1 7a .
o--19n0 Al a=-r— (3mg)(—sm 0)
454 (4o3=) 3
[2]
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Question Answer Marks Guidance
4| (iv) . 149 A 2
Forsmall@,sin0~6 0~ —EQSO approx. SHM M1 Apply small angle approximation, 6 = —w°6 and
a must state result is (approx.) simple harmonic
T=2r @ Al If MO then B1 for correct T
149
[2]
41 (v)
1
Substitutes 1— =8> for cos@ and attempt to
0 =a)2+k((1—102+nj—1j M1 2 P
make ﬂthe subject
do
1
ﬂz(wz_lkyj 2 El |AG
do 2

M1 for separate and attempt to integrate by
substitution or by using formula — if using

) 2
2 . formula then A1 for either ,[—sin™"(...
t=_[(a)2—%k92)2d¢9 with 9=a)/§sin¢:>d0=a)/%cos¢d¢ Mixar | formulathen AL foreither \fsin™(...)or

2 . 40 |k .
=,/—sIn""| —,|= |+C Al Ignore lack of +c for this mark
k w\ 2

t=0,=0=c=0 B1 Dependent on previous three marks
M1ldep* | Attempt to re-arrange to make & the subject

2 . k .
0=w Py sin| t 2 Al Dependent on previous B mark

[8]
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