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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 mar ks (not half marks, or other fractions).

GENERIC MARKING PRINCIPLE 3:

Marks must be awarded positively:

e marksare 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 descriptorsin
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 isignored (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. anotation 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 avalid method applied to the problem. Method marks are not lost for numerical errors, algebraic dlips or errorsin units.
However, it is not usually sufficient for a candidate just to indicate an intention of using some method or just to quote aformula; 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 aformula
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.

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

e A or Bmarksaregiven for correct work only (not for results obtained from incorrect working) unless follow through is allowed (see abbreviation FT above).

e For anumerical answer, allow the A or B mark if the answer is correct to 3 significant figures or would be correct to 3 significant figuresif rounded (1
decimal place for angles in degrees).

e Thetotal number of marks available for each question is shown at the bottom of the Marks column.

e Wrong or missing unitsin 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 alowed)

CwO Correct Working Only

ISW Ignore Subsegquent Working
SOl Seen Or Implied
SC Special Case (detailing the mark to be given for a specific wrong solution, or a case where some standard marking practiceisto be varied in the

light of a particular circumstance)
WWW  Without Wrong Working

AWRT  Answer Which Rounds To
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1 ) M1 | Attempt at moments equation with all necessary terms.
Area Distance from Oy
Other options possible for RHS of moments equation, for
Triangle OCD 6 2 example:
(1) OAC:30x 6and ABC: 12x 9
Rectangle o4 6 (2) OBC: 12 x 4and OAB: 30x 8
DEBC (3) Subtraction: 60x 7.5—6x1-12x13
Triangle BAE 12 11
Trapezium -
OCBA 42 X
where D is point with coordinates (3, 0) and E is a point with
coordinates (9, 0).
Parts that would give correct total area 42 B1
Moments about Oy A1l | Correct equation.
42X =6x2+24x6+12x11 (=288)
Al
X = 288 =6.86
42
4
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2 4mg B1 | EPE term correct
33 X2
2 a
1 B1 | Work term correct
3
Lossin KE = gain in EPE + work done against friction M1 | Energy equation with 3 terms, allow sign error.
4
1, 1 3™, 1
=nv° ==x X +=mgx
2 2 a 3mg
Zg M1
11 3%, 1
—x=ga="="—X"+=-0X
2 4g a 3g Obtai d att t t I 3t adrati ati
165 + 8ax—3a2 = 0 ain and attempt to solve a 3-term quadratic equation.
(4x—a)(4x+3a)=0
1 Al
X=-a
4
5
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3(a) Components of velocity : — 25cosé 1 25sin6 - 2g Bl
Speed = \/(250030)2 N (253in0— 29)2 M1A1 | Expression for speed or square of speed.
(250039)2 +(25sin6 - 29)2 _152 M1 | Attempt to solve and find value for sing
625-100gsing + 4g* = 225
: 800 4 Al
sSnf=——=—
1000 5
5
3(b) - Bl
Time of flight =(MJ =4(9
g
Range = 2x25sin6 « 256080 M1 | Any equivaent method.
g
Range = 60 (m) Al | CWO
Alternative method for question 3(b)
B1 | Equation of trajectory..
y:fx—ixz quation of trajectory
3 45
Substitute y=0 and solve M1
60 (m) Al
3
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4(a) 1, 1 ., M1 | Energy equation with all necessary terms, GPE terms must be
SV momi= mga(cos + cosar) resolved, allow sin/cos mix, allow sign error.
Al | 2u may be substituted later.
Em(2u)2 Lz mga( cosé + cosa ) ¥ 3 2
2 2 ;
Implied by 5X3%0= ga(cosé + cosa)
m , B1| N2L
AtA, T+mgcosd=—u
a
B1 | N2L and use of tension (10T).
Also, 10T—mgcosac=m4u2 ! (10T)
a
Use all three (two N2L and energy) equationsto find T in terms of M1 | Might see
mand g only.
gony 9T—rrg(cos:9+cosa):3—mx§ga
a
(cosf+cosar) =1
(10cosf +cosar) = 4
1 Al
T==
3mg
6
4(b) M1 | Any appropriate method to obtain cosc .

Substitute back, 10><%mg —mg cosa :4—;nx§ga

2
cosa =—
3

Al
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5(a) Bl
@ 4vﬂ = —(4e’X +12) e
dx
M1 | Expression of the correct form.
%vz ==e2+3e7(+A) P
9 Al
v=4, x=0, A=—
2
2 _ 42X —X _ _x\2 Al | AG
vi=eT+ee +9_(3+e ) Must see the factorisation.
Ve 3i e = 1+ 3¢ Condone lack of justification for taking positive square root.
= ==
4
5(b) dx 1+ 3e* e q Lt M1* Al | Integration to obtain In term
- = 0 X = . . .
dt o J 311 j Correct answer with constant of integration
1 x
éln(Be +1)=t(+B)
1 DM 1 | Find the constant and substitute into their general solution.
t=0, x=0, B==In4
3
% —1In 3e"+1
4
(4 a 1j Al | OE
x=In| —e
3 3
4
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6(a) Let v be speed of rebound from 1% collision: B1 | Energy loss.
Energy loss: o~ =g><£mu2, v =2
2 5 2 5
VCOSo = ucosé B1 | Both.
vsing =eusing
Combine to form equation in e only M1|,\2_ (ucos@)z +(eusin6?)2
2 1 , 4
—==4+€"x—
5 5 5
1 Al
e==
2
4
6(b) tana =etand, 0 tana =1, o =45° B1
For 2™ collision M1 | Both.

wcos 3 =vcos(180- 60— )
wsin 4 =evsin(180-60- )

May beimplied by the A1.

tan 8 = etan (120 their &) M1 | Dividetofind 3.
£ =618° Al
4
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7(a) Frictiona force= 4 x normal reaction at D and E Bl| Fypg=uR Fgc=uN

Moments about B, Na— Ra=Wa(sing —cosé ) B1 | One moments equation about any point involving all relevant

Moments about centre, F,,a+ Fy.a=Wa(cosd —sing) forces, resolved if necessary (AEF).

Moments about D, Fy.a+ Na=Wa(cosé+sing)

Moments about E, Ra—F,za=Wa(cosé +sind)

Parallel to AB, N — F,g =Wsiné+Wsing B1 | Two resolutions: al relevant terms, different frictional forces

Perpendicular to AB, Fy. + R=W cosé +W cosd [Vertical: Rcosd + Fge cosf + Nsing = Fpg sind +W +W
Horizontal: Fy.sinéd + F,g cosd + Rsin@ = N cosd |
Alternative approach using two moments equations can earn the
B1B1

1 M1 | Combine appropriate equations.
N - R—E((l—,u)N ~(1+4)R)
M1 | Collect termsto obtain ratio/fraction in terms of « only (CWO),
N[1- L) |=R(1- L (14 p) . e # only (GWO)
2 2 any equivalent simplified form.
11 11
N|=+=u|=R[=-=
(2 2" ) (2 2" )
R:N=1+u:1-u Al
6
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®) Divide resolution equations. tané = N-=uR M1 Mustinclude 4 terms.
UN+R
1N M1 | FT their answer to part (a).
Use R=2N: tang=3—
Z
—N
3
Al
tanéd =l
7
3
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