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General Marking Guidance

e All candidates must receive the same treatment. Examiners must mark the
first candidate in exactly the same way as they mark the last.

e Markschemesshouldbe applied positively. Candidates must berewardedfor
what they have shown they can do ratherthan penalised for omissions.

e Examiners should mark according to the mark scheme not according to their
perception of where the grade boundaries may lie.

e Thereis no ceiling on achievement. All marks on the mark scheme should be
used appropriately.

e All the marks on the mark scheme are designed to be awarded. Examiners
should always award fullmarks if deserved, i.e. if the answermatches the mark
scheme. Examiners should also be prepared to award zero marks if the
candidate’sresponse is not worthy of credit according to the mark scheme.

e Where some judgementis required, mark schemes will provide the principles
by which marks will be awarded and exemplification may be limited.

e Whenexaminers areindoubtregardingthe application of the mark scheme to
acandidate’sresponse, the team leader must be consulted.

e Crossed out work should be marked UNLESS the candidate has replaced it
with an alternative response.



EDEXCEL IAL MATHEMATICS
General Instructions for Marking

1. Thetotalnumber of marks for the paperis 75.

2. The Edexcel Mathematics mark schemes use the following types of marks:
¢ Mmarks: Method marks are awarded for ‘knowing a method and
attempting to applyit’, unless otherwise indicated.
e A marks: Accuracy marks canonly be awarded if the relevant method
(M) marks have been earned.
e B marks are unconditional accuracy marks (independent of M marks)
e Marks should not be subdivided.

3. Abbreviations
These are some of the traditional marking abbreviations that willappearin the
mark schemes and can be used if you are using the annotation facility on
ePEN.

e bod - benefit of doubt

o ft - follow through
o the |/ symbol will be used for correct ft

e Cao - correctanswer only

e CsO - correct solutiononly. There must be no errors in this part of the
question to obtain this mark

e isw - ignore subsequent working

e awrt - answers whichround to

e SC: special case

e Oe - orequivalent (and appropriate)
e d..ordep - dependent

e indep - independent

e dp decimal places

o sf significant figures

¢ Xk The answeris printed on the paper orag- answer given
Eord... The second markis dependent on gaining the first mark



. AllAmarks are ‘correct answer only’ (cao.), unless shown, forexample, as Al ft
toindicate that previous wrong working is to be followed through. Aftera
misread however, the subsequent A marks affected are treated as A ft, but
manifestly absurd answers should never be awarded A marks.

. Formisreading which does not alter the character of a question or materially
simplify it, deduct two from any A or B marks gained, in that part of the
question affected. If you are using the annotation facility on ePEN, indicate
this action by ‘MR’ in the body of the script.

. If acandidate makes more than one attempt at any question:

e Ifallbutone attemptis crossed out, mark the attempt whichis NOT
crossed out.

o If eitherallattempts are crossed out ornone are crossed out, mark all the
attempts and score the highest single attempt.

Ignore wrong working orincorrect statements following a correct answer.



General Principles for Mechanics Marking

(NB specific mark schemes may sometimes override these general principles)

Rules for M marks:

o correctnumberof terms

o dimensionally correct

o all terms that need resolving (i.e. multiplied by cos or sin) are
resolved

o onlytermsthat needresolving are resolved

o +/-errorsarecondoned

o sin/cosconfusionis condoned

Omission orextra ginaresolutionis anaccuracy errornot method error.
Omission of mass from aresolutionis amethod error.

Omission of alength from a moments equationis a method error.
Omission of units orincorrect units is not (usually) counted as an accuracy
error.

DMindicates a dependent method mark, i.e. one that can only be awarded
if a previous specified method mark(s) has been awarded.

Any numerical answer which comes fromuse of g = 9.8 shouldbe givenas a
decimalto2or 3 SF.

Use of g = 9.81should be penalised once per(complete) question.

o N.B. Over-accuracy or under-accuracy of correct answers should
only be penalised once per complete question. However,
premature approximation should be penalised every time it occurs.

Marks must be entered in the same order as they appear on the mark
scheme.

In all cases, if the candidate clearly labels their working under a particular
partof aquestioni.e.(a)or(b)or(c)..thenthat working canonly score marks
forthat part of the question.

Accept columnvectorsinall cases.

Misreads - if a misread does not alter the character of a question or
materially simplify it, deduct two from any A or B marks gained, bearing in
mind that after a misread, the subsequent A marks affected are treated as
Aft



Mechanics Abbreviations

M(A) Taking moments about A

N2L Newton’s Second Law (Equation of Motion)

NEL Newton’s Experimental Law (Newton’s Law of Impact)
HL Hooke’s Law

SHM Simple harmonic motion

PCLM Principle of conservation of linear momentum

RHS Right hand side

LHS Left hand side



Question

Number Scheme Marks
IR “ S, —
33 — 33
I= T e P I =z mu 0
— m D E—— 3m
1 2
We<——>E
(a) Impulse-momentum equation for P M1
33 33
- ?mu=2m(vp—4u) or - ?mu:2m(—vp—4u) Al
(speedof P=) 0.7u due East Al
(3)
(b) Impulse-momentum equation for @ M1
33
?mu=3m(vQ——u) Al
(speedof Q=) 1.2u due East Al
(3)
[6]
Notes
Note: Parts (a) and (b) may be marked together. Allow part (b) to be answered
before part (a).
1(a)
M1 Form an equationto find v,.

Either

Form a dimensionally correct impulse-momentum equation for P (using
2m and 4u). Must attempt difference inmomenta. MO if g’s are included
on RHS. Condone sign errors.

Or

Form a dimensionally correct CLM equationin vo(m and u) only. Allow
consistent extra g’s and cancelled m’s and sign errors but masses and
velocities must be correctly paired. Condone sign errors.

Al A correct unsimplified equationin v, (mand u) only
CLM: 2m(4u) +3m(—u) = 2m(v,)+3m(1.2u)
Al Correct answer, both speed and direction. Direction must be stated,

notjust seen onadiagram. Fordirection, accept E (or ‘'unchanged’,
‘same’ or ‘continuesinits original direction’ or ‘towards Q’).

AQif only ‘to theright’ or ‘positive direction’




1(b)

M1

Form an equationto find v,
Either

Form a dimensionally correctimpulse-momentum equation for @
(using 3m and u). Must attempt difference inmomenta. MO if g’s are
included on RHS. Condone sign errors.

Or

Form a dimensionally correct CLM equationin vq(m and u) only. Allow
consistent extrag’s and cancelled m’s and sign errors but masses and
velocities must be correctly paired.

Al

Correctunsimplified equationin vq(m andu) only
CLM: 2m(4u) + 3m(—u) = 2m(0.7u) +3m(v,)

Al

Correct answer, both speed and direction. Direction must be stated,
not just seen on adiagram. For direction, accept E (or ‘reverses
direction’ or ‘opposite direction’ or ‘in the original direction of P’, ‘away
fromP’)

AQif only ‘to theright’ or ‘positive direction’ or ‘changed direction’




Question

Number Scheme Marks
2 Rc RD
(a) ’ r (1 lm I 2m k) ’
2§ 2m > 43 «—— |m Jz’g
< 6m >
(i) Form an equationto solve for Rc M1
Relevant equations
M(D): 3R.+(1x3g)=(2x4g)+(5x2g)
Vert: R.+R,=4g+2g+3g
M(C): 3R, +(2x2g)=(1x4g)+(4x3g) Al
M(A): 2R.+5R,=(3x4g)+(6x3g)
M(B): 4R.+1R,=(3x4g)+(6x2g)
M(G): 1R.+(3x3g)=2R,+(3x2g)
R.=49 (N) Al
(i) Form an equationto solve for Rp M1
Correct equation Al
R, =39 or 39.2 (N) Al
(6)
(b) R R
A Ct tD B
1 _" lm 2m A
2§ 2m > 4g +—|m pA
4 6m >
Moments equationin x with new Reaction forces Ml
M(B): 4R.+1R,=(3x4g)+(6x2g)
M(D): 3R.+(1xxg)=(2x4g)+(5x2g)
M(C): 3R, +(2x2g)=(I1x4g)+(4xxg) Al
M(A): 2R.+5R,=(3x4g)+(6xxg)
M(G): 1R.+(3xxg)=2R,+(3x2g)
Complete methodtofindxusing R. =R, dMT
x=3.6 Al
(4)
[10]
Notes
2(a) Note: mark parts (i) and (ii) together.

(i)




Form arelevant equationin Rc. Dimensionally correct and the correct
number of terms. A consistent missing g orincluding m with every

MI mass termis an A error. If solving simultaneous equationin Rc and Rp,
mark the first equation seen. If more than 2 equations are written, mark
the ones used.

Al Correctunsimplified equation

Al Correctreactionat Cseeninpart(a), accept 5g.

(i)

Form arelevant equationin Rp. Dimensionally correct and the correct
number of terms. A consistent missing g orincluding m with every

M1 mass termis an A error. If solving simultaneous equationin Rc and Rp,
mark the second equation seen. If more than 2 equations are written,
mark the ones used.

Al Correctunsimplified equation

Al Correctreactionat D seenin part(a), accept 4g.

2(b)
Form a moments equationinxand R. Condone re-using notation Rc

M1 and Rp
MO if a previous R value is used. If more than one moments equationis
used, award this mark for their best equation.

Al Correctunsimplified moments equation. If more than one moments
equationis used, award this mark for their best equation.

Dependent on previous method mark. Dimensionally correct
equationwith the correct terms. Complete method to find x. Must use
dMi Rc=Rpand a second equation. The second equation may be another
moments equation orvertical equilibrium.
Vert: R.+R,=4g+2g+xg
Al Correct answer oe, accept %

SC:Inpart (b) max mark M1A1dMIATif there is a complete method with
a consistent missing g in both equations or forincluding m with every
mass termin both equations.




o
QUESHeI Scheme Marks
Number
Resultant force with terms collected M
Qi=3j)+(pi+gj) =(p+2)i+(¢g-3)j
Use parallel vectorto form an equationinp and g only M1
p+2_ 1
3(a) -3 2 Al
4+2p=-3+¢q dMl
2p —-q+ 7=0 * Al*
(5)
g=11=p=2 BT
Find the resultant force with theirp
R=(p+2)i+(11-3)j (=4i+8j) Mi
Use of N2L with theirRor |R]
3(b) Either F=ma = 4i+8j=2a (a=2i+4j) M1
or |Fl=mla] = 4J§:2|a|
Correctuse of Pythagoras to find |a| or |R|
la| =22 +4  or  [R|=v4+8 "
(|a| =) J20 = 4.5 or better (ms™) Al
(5)
[10]
Notes
Accept column vectors throughout
3(a)
Find the resultant force (Fi+F,) and collect termsin the formR = ai + bj.
M1 May be implied by the components (p+2)and (¢—3)used correctlyin
working.
Use the parallel vectorto form a scalarequationin p and g only. For the
method mark, condone the reciprocal, p+§ = %
q-
Note:
Mi If using the multiplier approach, the markis awarded when the
equationisreducedto p and g only. However, MO if 1 =1
pr2=4 3=2(p+2)
- —3=
g-3=24 1 P
Al Correctequationinp and g only (accept any equivalent form)




Question

Number Scheme Marks
dM1 Dependent on both previous method marks. Complete and correct
method to obtain given answer.
Obtain the given answer from complete and correct working with no
errors and exact values. There must be at least one stage of working
. between theinitial equationin p and g only and the given answer.
Al Allow rearrangement but must equal zero. AO forunconventional
, (2+p)i (1)i
vector notation, eg =
(3+a)i (2)]
3(b)
B1 Correctvalue seen
M1 Use p ortheirp with g =11to find the resultant force as avector. Must
sumthe forces. MO if weightisincluded with resultant force.
Correctuse of N2L with their Ror |R|, must attempt (Fi= F,) only.
M1 Condone ginma ormaterm but MO if weightisincluded with the
resultant force. Allow with p or their p.
Correctuse of Pythagoras (must involve square and add) to find the
M1 magnitude of their acceleration or the magnitude of their resultant
force. Must have two non-zero components. MO if using just |Fy| or
|F2|. Allow with p or their p.
Al Correct answer from correct working. Accept any equivalent form eg

N




Question Scheme Marks
Number
Correctuse of suvat to form an equationin h only
7*=0"+2gh
4(a)
(h=)2.5 Al
(2)
Correctuse of CLM with common velocity afterimpact M1
Ix7=9v+1.5v (v=26) Al
Correctuse of suvat with theirvto form an equationinaonly | M1
4(b) 0’ =6"+2a(0.12)  (a=-150) Al
Correct use of N2L with their acceleration M
10.5¢—R=10.5 (-150) Al
R=1680 or 1700 Al
(7)
[9]
Notes

Note: only penalise use of 9.81once per whole question, only penalise over or
under accuracy once per whole question.

4(a)
M1 Use of suvat to formrelevant equation(s) to solve forh
Al Correct answer, must be positive and a decimal.
4(b)
M1 Use CLMto find the speed of the blocks afterimpact. Dimensionally
correct equation. Must have a common velocity afterimpact.
Al Correctunsimplified equationin one unknown
Correctuse of suvat to forman equationinaonly. Allow ta . Allow with
M1 theirvforthe method mark where vis a calculated value from CLM.
Condoneuse of 12 or1.2instead of 0.12. MO if usingu =7.
Al Correctunsimplified equationin +a only
MT Correctuse of N2L to form an equation in.R. Allow with a or their
calculated a forthe method mark but MO if a=+g
Al Correctunsimplified equationin R only.
Al Correct answer. Must be positive with 2sf or 3sf.
AOif g=9.8Tisusedunless already penalised in this question.
(b) ALT Notef You may see an energy approach forlast 5 marks (WMEQO2
candidate).
M1M1 Energy equation with all required terms present and no extra. Each

term must have the correct structure. Condone sign errors and 12.




KE + GPE =work done

%(10.5)62 +(10.5)g(0.12) =0.12R

Al

Al

Correct equation with at most one error
Correct equation

Al

1680 or1700, correct answer, 2 or 3 sf




Question

Number Scheme Marks
R a
o
F < >
0.1g
N
i)
0.5g 3
5(a) Correct use of suvat to form an equationina only. M1
0.75= O+%a(0.5)2 Al
(@=)6 Al
Correctuse of N2L for @ M1
0.5gsin@—-T =0.5a Alft
(T=)0.92(N) Al
(6)
R=0.1g B1
5(b) | correctuse of N2Lwith P M1
Either P: T—-F=0.1(6)

Al

Orsystem: 0.5gsin@—F =(0.5+0.1)(6)
Useof F=uR forP, uxtheirR M1
4 =0.327 or 0.33 Al

(5)

[1]

Notes

Note: only penalise use of 9.81once per whole question, only penalise over/under
accuracy once per whole question.

3 (a)
Use of suvat to form sufficient equation(s) to form an equationin a only.
M1 If using more than one equation, award the method mark when an
equationinaonly hasbeenreached.
Al Correctequationinaonly
Al Correct acceleration




Correctuse of N2L for Q@ to forman equationinT(and a). Thereisno
need to substitute for the trig value or accelerationbut MO ifa=g.

il Dimensionally correct and correct terms. Condone sin/cos confusion
and sign errors. Including m with every mass termis an A error.
CorrectequationinT(no need toreplace trig). Maybe in a or follow

ATft .
through their calculated a.

Al Correctanswer, must be a decimal.

5(b) Note: If both surfaces are assumed to be rough, max possible mark B1
MOAO M1A0

Bl Correct expression for Rfor Pseen orimplied
Use of N2L horizontally for P or for the whole system (indicated by the
massinthe materm). Noneedtoreplace TorabutMOifa=g.If the

M equationis seenin earlierworking, it must be usedin (b) to earnthe
marks here. Dimensionally correct and correct terms. Condone sin/cos
confusion and sign errors. Including m with every mass termorginthe
matermisanAerror.

Al Correctunsimplified equation.

(Allow with their tension from part (a) if using N2L for P only)

M Use of F'=uR.MustbeusedwiththeirRforP, notsimply statedasa
formula.

Al u=0.3270r0.33 Must be adecimal with 2 or 3sf.




Question

Number Scheme Marks
Tge Ty
Useof sina=2 or cosa=% or a=37 orbetter Bl
Vert equilibrium at B M1
6 (a) Tpsina =3¢ Al
T,=49 (N) Al
4)
Horiz equilibrium at B Ml
T pcosa=Ty Al
6(b)
T, =390r392 (N) Al
)
Use equilibrium to form at least one equationin Tep Ml
Atleast one correct out of:
e HatC: T,cosf=T, (102cos f=T,..)
e VatC: T,sinfi=Mg (102sin B =Mg) Al
e Hsys: T,cosa=T, cosp (%TAB:IOZ(%))
6(c) o Vsys: T,sina+T,sinf=3g+Mg  (iT,+102(1)=3g+Mg)
Two correct equationsin Tep Al
Form an equationin Monly
Eg tanﬂ:% = 1_2:”Mg” dMi
TBC 5 TBC
(M=)9.6 Al
(5)
[12]

Note




Question
Number

Scheme Marks

Note: only penalise use of 9.81 once per whole question, only penalise over or
under accuracy once per whole question.

6(a)
Bl Either correct trig ratio for aseen anywhere orimplied.
Method to form an equationin Tas (and ) using equilibrium at B. Trig
M1 doesnot needtobereplaced. Including mwith a numerical mass term
isan A error. Dimensionally correct and condone sin/cos confusion.
Al Correctunsimplified equation, trig does not need to be replaced.
Al Correctanswer, accept 5g.
6(b)
Method to form an equationin Tsc (and ) using equilibrium at B. Trig
doesnotneedto bereplaced. Condonere-using the letterTinan
MI equation but MO if clearly assuming the same tension value in different
sections of the string. Including m with a numericalmasstermisan A
error. Dimensionally correct and condone sin/cos confusion.
Al Correctunsimplified equation, trig does not need to be replaced.
Al Correctanswer, accept4g.
6(c)
Method to form a dimensionally correct equationin Tep using
equilibrium at C or the whole system. Trig and tensions do not need to
be replaced. If more equations are listed, mark the two that are used.
M1 Relevant equations may be seenin earlier working but must be used
here to earnthe mark. Condone re-using the letter Tin an equation.
SC: Note that Tcp=101.92. If the answer to part (b) is 102 (or better) and
then102isused correctlyin(c) then all marks are available in part (c).
Al Atleast one correct unsimplified equation. Trig and tensions do not
needto bereplaced.
Al Two correct equations. Trig and tensions do not need to be replaced.
dM1 Dependent on previous method mark to form an equationin M only.
Must use at least one valid equation but dMO if Tep = Tag (g use Tep = 49)
48 .
Al Correct answer, accept 9.60 and ?8 since g cancels.




Question

Number Scheme Marks
BT
(trap)
train B
BT
(triangle
7(a) - with 2
) inters.)
g % 50 180 B1
all figs
(3)
7(b) Using train A, method to find the distance or half distance M1
Forexample, area of trapezium or half trapezium or suvat
1
e —(180+120)20
(180+120) Al
. %(90+60)20
Combining with train B, complete method to find the M1
acceleration
Forexample, area of triangle or half area of triangle or suvat
e "500"=L0xry = p=10 o TV
2 3 90
. "3000"=1(180><V) _ poi0 7 AT ft
2 90
.« "1500"=Lq90?
2
10
(a=)—, 0.37 orbetter Al
27
(5)
7(c) Methodtoformanequationint M1
"a"tlz"§><30” A-l ft
t,=54(s) or t,=126(s) Al
t,=54(s) and t,=126(s) Al
(4)
7(d)
Method to find maximum speed of train B
M

"a"x90 (=% = 33.3)




Complete method to find the distance moved by train B for
90,, t,, 96 or 84,, t,, 90

1
s = E(H+F)t

L1020 | M

3 9

[ %)}
[==]
[=]

w
g

I
[
I
I
I
I
1
I
I
1
I
|
I
[
1

30 90

el

Correct distance, forexample,

e Areaof trapezium/suvat %(%+@j6 (:2:1933)

9 Al
e suvat @x6—l(&J62 (:Lw=193.3j
3 2\ 27 3
Complete and correct method to fnd the required distance.
Forexample %—(6@0)
20- train 4 : : dM.l
1500 51201 1380
% ho v T
220
= 5 accept /73 orbetter(m) Al
(5)
[17]
Notes
7(a) |

B1 Shape of graph fortrain A: isosceles (approx.) trapezium, start and finish
on the horizontal axis.

Bl Shape of graph of train B: should be anisosceles (approx.) triangle. Must
start and finish on the horizontal axis. The graphs should intersect at two
points.

Bl All figures on the same horizontal axis: 30, 90,150, 180. Accept
equivalent delineators.

7(b)

M1 Complete method using train A to find the distance (or half the distance)
between the stations.

May use area of their graph but it must be a trapezium. The formula for

the area of a trapezium or a triangle must have the correct structure.

May use of suvat but MO if a =2 for 7 >30. May see 20 or their %x 30.
Al Correctunsimplified expression for the distance or half distance.




Mi

A complete method by combining with train B to find the required
acceleration.

Alft Correctunsimplified equationin a, follow through their distance.
Al Correct answer, accept 0.37 orbetter
7(c)
M1 Correct methodusing train Bto form an equationinarelevant time, t
Alft Correct expression, follow through their a and their 20
If using second half, with v=u +at, follow through theira, 20 and &
Al Atleast one correcttime
Al Both correct times
7(d)

Mi Method to find the maximum speed of train B. This may appearona
graph orinearlierworking. It must be usedin part (d) to earn the mark
here.

M1 Method to find the distance travelled by train Bin the ‘extra’ 6 seconds
Note: the method to find the area i&- W (@7 20) ., (@7 20)] e
of the additional trapezium leads 1 3 LA ?
straight to the final answer '

1[40 100) (_ 220) b
——+— |6 |=— toy
203 9 3 o
LI
The final 4 marks are all available. % 9
Al Correct distance, acceptrounded values in their working
1100 280 1
eg —(—+—j6 or —(33.3+31.1)6
20 3 9 2
dMi1 Dependent on both previous method marks. Complete method
comparing train A and train B distances to find the required distance.
Must use a correct method for calculating distances before subtraction.

Al Correctanswer, accept 73 or better. Accept more significant figures but
must be rounded correctly to their choice of s.f. Exact value is 73. 3

(d)

ALT1 For candidates who do not use the maximum speed and use the
distance from the end.

m: Complete methodto find the distance from the end point for train B.

Al s:O—l(—szw (:ﬁznoaéj

20 27 3
dMi1 Dependent on both previous method marks. Complete and correct

method comparing train A and train B distances to find the required

distance. Must use a correct method for calculating distances before

subtraction: 1380—%




Al

Correct answer, accept 73 or better. Accept more significant figures but
must be rounded correctly to their choice of s.f. Exact valueis 73. 3




