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Annotations and abbreviations

Annotation in scoris

Meaning

v'and x

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

Highlighting

Other abbreviations | Meaning

in mark scheme

E1l 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 (OCR) 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.

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.

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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E
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.
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ft should be used so that only one mark is lost for each distinct accuracy error, except for errors due to premature approximation which
should be penalised only once in the examination.

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.

If in any case the scheme operates with considerable unfairness consult your Team Leader.
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Question Answer Marks Guidance
1 M) | 1,=145)03+03%) (=0.27) B1
I, =1,+m(0.32 +0.3%) (=0.27+0.18m) B1
I, x1.5=1;x2.2 M1 | Using angular momentum
I, =0.396
Mass is 0.7 kg Al
[4]
(i) _1 . _1 Or other complete method
36=5(1.5+0)t M1 | Using 0 =3 (e + o))t (a=-003125)
Timeis 48s Al
[2]
2 a 2\2 92
2 X 2 X
V=| zx Ll——zJ dx M1 For | x (1——2J dx
a a
0
3 5 7 @ 3
x> 2x° X 8ra 8 5 X
S A R G Al |For X2 X
3 5a® 7at || 105 3 5a® 7a*
2 " sf, 2 x* 2
VX =[mxy?dx=| 7x®|1-=-+= |dx M1 | For [xy?dx
0 a“ a
4 6 g8 1@ 4 4 6 8
X' X X ra X' X X . .
=r| ————+—F (=—) A2 | For —-— Give Al if one error
[ 4 3a* ga’ L 24 4 3a® ga’
L rat
X = 2;‘ - M1 | Dependent on previous M1IM1
ﬁﬂ'a
=@ Al Accept 0.547a
64
[7]
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Question Answer Marks Guidance
3 (i)
60“ 15
B1 Velocity triangle
8 7138
L
sin6 =S 00 M1 | Implies previous B1
15 18
Bearing is 046.2° (3 sf) Al | Accept 46° or 046°
3]
(ii)
M1 | Relative velocity perpendicular to vg
Al | Correct velocity triangle
sina =i M1
15
o =36.9° Al Or other angle is 53.1°
Bearing is 30°+a =066.9° (3 sf) Al
[5]
(i) | Minimum V =15sin60° M1
=13.0 (3sf) Al
[2]
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4 In9 1
. =X =X
Area ISJ e2” dx M1 | For jez dx
0
1, In9
:{Ze2 } =4 Al
0
. . 18
Mass per unit area is p=?=4.5 M1
I :Z%(pyﬁx)y2 :%pjy3dx M1 | For I...y?’dx
In9 1\3
:%pJ [ezxj dx Al | Correct integral expression for |
0
351" p 52 "L s
_1,] 202" _p, 32 Al | For e2" | dx="2
37 {3 , 3.3 , 3
Ml is 26 kgm? Al
[7]
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Question Answer Marks Guidance
5 i _4 2 _
0 | 1=4@)@2?) (=768) B1
M1 | Equation of angular motion (three terms)
4x9.8x1.2-20=l«a Al
Angular acceleration is 3.52 rads? (3 sf) Al
[4]
(i) M1 | Moment of weight in terms of &
4%x9.8x1.2c0s0-20=0 Al
Angleis 1.13rad (64.8°) (3 sf) Al
e [3]
(i) M1 | Using Cé
WD is 20x1.132 Al | FT
M1 | Equation involving KE (3)l®® and PE
~200=110% -4x9.8x1.2sin¢ Al | FTif values of WD and/or & used
-20x1.132 =%(7.68)a)2 —4x9.8x1.2sin(1.132)
Maximum angular speed is 2.28 rads™* (3 sf) Al
[5]
(iv) M1 | Equation involving WD and PE
200 =4x9.8x1.2sin0 Al
Let f () =200 —47.04sin@
f(2.0)=-2.77, f(2.1)=1.39
Sign change shows that 2.0<0<2.1 Al | AG Correctly shown
[3]
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Question Answer Marks Guidance
6 () M1 | Using EPE and GPE
Total PE is V = Aa(1+cosd) —mg(4acosd) Al
d—Vz—/lasin6?+4mgasin¢9 M1 | Obtaining v
dée de
When 6 =0, d—V =0, so itis in equilibrium Bl AG Correctly shown Bl fo_r a_lternat|ve proof of
do equilibrium (e.g. symmetry)
2 2
d—\gz—ﬂacos«9+4mgacos¢9 M1 | Obtaining d—\g
déo dée
GRY,
When 6 =0, W =-Aa+4mga=a(4mg - A1)
dav L
If A<4mg, W >0, so equilibrium is stable Al | AG Correctly shown
_ [6]
(i) _ s 1mé? isM0. 1167 also needs
KE is +m(4a0) M1 | Using KE
attempt at 1 =m(4a)? for M1
Total energy is 3mga — mgacos@+8ma292 =K Al FT May still involve 4
d, ., ..
mgasin 66 +16maZ66 =0 M1 | Differentiating the energy equation Ifwrt 6, @(9 ) =20 must be
derived or clearly implied
. lg. 1
f=——=sinf (k=-—=) Al
16 a 16
0~ —%0 , SO approximate SHM M1 | Implied by 2 with appropriate @
a @
. N a / a
Approximate period is 87z \/: Al FT 27 P
g g
[6]
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7 i _1ma2 1.\2 (_3ma2
(i) I =Zma®+m(5a)° (=7ma®) B1
M1 | Equation involving KE and PE
11w?* =mg($a)1-coso) Al
3ma’w® =1mga(l-cosd)
Angular speed is w Al | AG Correctly obtained
a
_ [4]
(i) | mg(tasing)=la M1 | Equation of rotational motion Or differentiation of energy equation
1 ) _ 3 ma2
smgasing =yma‘a
.. 2gsing
Angular acceleration is 3 Al
a
- [2]
(iii) M1 | For radial acceleration r o?
mgcosé — R =m(%a)e’ Al
mg cosé — R =2mg(1-cos o)
_1
R=3mg(5cos6-2) Al
M1 | For transverse acceleration r« Or S(%a): lc « (mustuse Ic )
mgsind—S =m(3a)a Al | FT ifincorrect r already penalised Or s(za)=(3 ma?)a
mgsind—S =<mgsing
_2 ;
S= £mgsin o Al
[6]

10
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iv
(V) When R =0, cosezg M1 (@#=1.16rad or 66.4°)
. 21 2 21
sind=——, S=—mg £ M1 | Obtaining a value of S
5 3 5
Force exerted by axis is Zf mg Al | Accept 0.611Img or 5.99m

[3]

11
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