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General Marking Guidance

e Allcandidates mustreceive 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 be rewarded
forwhat they have shown they can do rather than 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 Thereisno ceiling onachievement. All marks on the mark scheme should be
used appropriately.

e Allthe marks onthe mark scheme are designed to be awarded. Examiners
should always award fullmarks if deserved, i.e. if the answer matches 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 somejudgementisrequired, mark schemes will provide the principles
by which marks will be awarded and exemplification may be limited.

e Whenexaminers are in doubt regarding the application of the mark scheme
to acandidate’sresponse, the team leader must be consulted.

e Crossedoutworkshould be marked UNLESS the candidate hasreplaced it
with an alternative response.



EDEXCEL IAL MATHEMATICS
General Instructions for Marking

1. Thetotalnumberof marks forthe paperis75.

2. The EdexcelMathematics mark schemes use the following types of marks:

e Mmarks: Method marks are awarded for ‘knowing a method and
attemptingto apply it’, unless otherwise indicated.

e A marks: Accuracy marks canonly be awarded if the relevant method (M)
marks have been earned.

e B marksare unconditional accuracy marks (independent of M marks)

Marks should not be subdivided.

3. Abbreviations

These are some of the traditional marking abbreviations that will appearin
the mark schemes and canbe used if you are using the annotation facility on
ePEN:

e bod-benefit of doubt

ft - follow through
o the symbolf willbe used for correct ft
e cao-correctansweronly

e cso - correct solutiononly. There must be no errorsin this part of the
question to obtain this mark

e isw-ignore subsequent working

e awrt-answerswhichroundto

e SC-specialcase

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

e indep -independent

e dp-decimalplaces

e sf-significant figures



e 3k -Theansweris printed onthe paperorag- answer given

. L ord.. - The second markis dependent on gaining the first mark

. AllAmarks are ‘correct answer only’ (cao), unless shown, forexample, as Al ft
to indicate that previous wrong working is to be followed through. Aftera
misread however, the subsequent Amarks affected are treated as Aft, 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.

. Ifacandidate makes more than one attempt at any question:

a) Ifallbutoneattemptiscrossed out, mark the attempt whichis NOT
crossed out.

b) If eitherall attempts 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

(N.B. specific mark schemes may sometimes override these general principles)

Rules forM marks:

o correctnumberofterms

o dimensionally correct

o alltermsthatneedresolving(i.e. multiplied by cos or sin) are
resolved

o onlytermsthat needresolving are resolved

o +/-errorsarecondoned

o sin/cosconfusionis condoned

Omission orextraginaresolutionis anaccuracy error not method error.
Omission of mass from aresolutionis a method error.

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

DM indicates adependent method mark, i.e. one that canonly be
awarded if a previous specified method mark(s) has been awarded.

Any numerical answerwhich comes fromuse of g = 9.8 should be given as
adecimalto2or3SF.

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

o N.B.Over-accuracy orunder-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 enteredinthe same order as they appear on the mark
scheme.

Inall cases, if the candidate clearly labels their working under a particular
part of aquestioni.e. (a) or(b) or(c)..thenthat working can only score
marks for that part of the question.

Accept columnvectorsinall cases.

Misreads - if amisread 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 Amarks affected are treated as
Aft



1. A particle 4 has mass m and a particle B has mass km. where k 1s a constant. The
particles are moving towards each other in opposite directions along the same straight
line when they collide directly.

Immediately before the collision. the speed of 4 1s 3u and the speed of B 1s 2u.

As a result of the collision, the speed of each particle 1s halved and the direction of
motion of each particle is reversed.

(a) Find the value of k.
&)

(b) Find. in terms of m and u, the magnitude of the impulse exerted on B by 4 in
the collision.

&)



Question | Answer Mark
Number
3u 2u
1(a) — —
+(&)
< -
2" "
CM Ml
3mu—2kmu:—%mu + kmu Al
3
k= 5 Al
(3)
Impulse equationforAorB Ml
1(b) . 3u 3
ForA: im(;——%j OR ForB: + ”E"m(u——2u) Alft
Omu
) oe Al
(3)
(6)
Notes for Question|
1(a)
CLM: all termsincluded, dimensionally correct,
M1 condone sign errors, allow consistent cancelled m’s
and consistent extra g’s. The mass and speed must be
paired correctly and both speeds must be halved.
Al Correctunsimplified equationin terms of k(m and u)
only.
Al Correct answer.
S.C.Forboth speedsto have halved and changed
direction, total initialmomentum must be zero, so
mx3u—kmx2u =0andhence result.
1(b)
Impulse-momentum equation for either particlein
terms of mand u. No need to substitute k for the
method mark only. Dimensionally correct, condone
Mi signerrors.
Must correctly pair mass and their speeds usedin part
(a) for the method mark only.
MOif extrag.
Correctunsimplified expressioninterms of mandu
Alft only.

Follow throughis only for their k value if using B.




Al

Correct solutiononlyi.e. the answer must be positive

. 3, .
and,if k= 5 isused, it must have come from correct

working.




6m
In
4" De 2M B
Figure 1

A uniform rod 4B has mass 30kg and length 6 m. The rod rests in equilibrium in a
horizontal position on two supports, one at C, where AC = 1 m, and the other at D,
where DB = 2m, as shown in Figure 1.

A particle of mass 60kg 1s placed on the rod at a point which 1s 2m from 4.

Another particle, whose mass 1s 75kg, is placed on the rod at a point that is x metres
trom B.

The rod remains at rest in equilibrium in a horizontal position.

The magnitude of the force acting on the rod at C is two thirds of the magnitude of the
force acting on the rod at D.

(a) Find the magnitude of the force acting on the rod at D.

(b) Find the exact value of x.

The particle of mass 75 kg is now removed.

A particle of unknown mass is placed on the rod at B and the rod is now on the point
of tilting.

(¢) Find the magnitude of the force that is now acting on the rod at D.



Question | Answer Mark
Number
_z -
2(3) If‘c(—sﬂ) 111)( ::)
A I'm c 1 1 1 I 2m B
e
60g 309 75g
6m
Method to form an equationin Rc or Rponly M
E.g. Resolvevertically R +R,=30g+60g+75¢g
%RD+RD=3Og+6Og+75g Al
R, =970 (N) Accept99g Al
(3)
Method to form a moments equationin x only
2(b)
o M(B): 75gx+(30gx3)+(60g><4)=(Rc><5)+(RD><2)
Other possible equations:
M(A): 75g(6—x)+(30gx3)+(60gx2)=(R.x1)+(R,x4) M1
M(C): (R, x3)=(30gx2)+(60gx1)+75g(5—x)
M(D): (R.x3)=(30gx1)+(60gx2)+75g(x-2)
M(midpt): (60gx1)+(R,x1)=(R.x2)+75g(3-x)
M(B): 75gx+30gx3+60gx4="66g"x5+"99g"x2 Alft
66
X=)—
( )25 A
Accept 2.64 following use of 970.2 or 999
(3)
R;=0 Ry
2(c) |
4 Im o 1 1 1 p 2m B
G!g 3!3 Mlg
) 6m R
Method to form equationin Rp only Ml
M(B): (RDX2)=(3ng3)+(6ng4) Al




R,=16000r1620(N) Acceptlé5g

Al

(3)

(9)

Notes for Question 2

Penalise use of 9.81ms2or10ms-2for g on first
occurrence and only once per question.

2(a)

M1

Method resolving vertically, or otherwise, to forma
relevant equationin Rc or Rponly. Allow both Rc and Rp
forthe method mark. Correct number of terms.
Dimensionally correct.

Condone consistent missing g for the method mark
only.

Al

Correctunsimplified equation with the correctratio
between Rc and Rp.
E.g.Accept 2R+3R=30g +60g +75¢g

Al

970. Accept 999 (isw)

2(b)

M1

Moments equation with correct number of terms.
Dimensionally correct (force xlength). No need to
replace Rc or Rpforthe method mark.

Consistent missing g may score M1AIftAl.

Alft

Correct unsimplified equationin x only.
Follow through their values of Rc or Rp.

Al

Correct exact answerrequired, %

Accept equivalent exact fractions isw.
Accept 2.64 following use of 970.2 or 99g

2(c)

M1

Complete method to obtain an equationin R, only.

Must have Rc = O. If more than one equationis used, the
mark s only awarded when an equationin R, onlyis

formed.

Condone consistent missing g for the method mark
only.

MO for using values of Rc or Rp from previous parts.

Otherpossible equations:
M(A):6Mg +30g x3+60gx2=4R,
M(C):5Mg +30gx2+60gx1=3R,
M(D):2Mg =30g x1+60gx2=>M =75
60g +30g+Mg =R,

Al

Correctequationin R, only.




Al | 1600 0r1620. Accept 1654 (isw)




3. A train travels between two points, 4 and B, on a straight horizontal track.

The train usually travels at a constant speed of 50ms™ for 15 minutes between the
two points.

On one occasion. the train was delayed. because of signals. Figure 2 shows a sketch of
the speed-time graph for the motion of the train on this occasion.

speed (ms™")
Fy

50

Figure 2
On this occasion. the train passes A at time 7 = 0 and passes B at time 7 = T seconds.

(a) Find the deceleration of the train while it was slowing down.

(b) Sketch an acceleration-time graph for the motion of the train. from 7= 0 to
t = T seconds. on this occasion.

(c) Find the value of T.

(d) Find the total length of time, between r = 0 and 7 = T seconds, for which the speed
of the train was less than 30ms™ on this occasion.

0 200 300 450 700 T time?(s)

(2)

(2)

(C))

(C))



Question | Answer Mark
Number
speed (ms™)
50
O() 2(I)() 300 450 7(I)() 7I" ti;lct(s)
. , 50
Methodto find deceleration, +———
3(a) 300-200 M
(deceleration=)0.5(ms™) Al
(2)
B1
3(b) 2 horiz
lines
0.2 fordec
then
200 300 450 700 T acc
03 — BIft
ALL
labels
(2)
Distance, 50x15x60 (=45000)(m) seenorimplied B1
3(c) Methodto find Toranequationin T Ml
Forexample,
o 45000=(200x50)+(10g;50j+(25g;50)+CT—700)X50
. 45000:50(300+200j+50[(T—700)+(T—450f) Al
2 2
. 45000:507t~%x50x050+500)
(T=)1225 Al
(4)
3(d) Method to find the time moving at less than 30ms™ M1
whilst decelerating or accelerating.
Time whilst decelerating, forexample
30
—(=60
© 15790 Al

100—(30_§0j(=60)




. %x100(260)

Time whilst accelerating, forexample

30
* 02 (=150) Al
. %><250(=150)
Total =360 (s) Al
(4)
(12)
Notes for Question 3
3(a)

M1 .Correct.method to find acceleration or deceleration,
ignore signs.

Al Correct answer, must be positive.

3(b)
Two horizontal lines, one representing a negative
acceleration and anotherrepresenting a positive

Bl acceleration.

BOif there are any solid vertical line(s).
BO if any graph sections are slopes.
Correct figsonboth axesincluding T(condone tunless
itis clearly labelling the horizontal axis).

Bift Follow through their accelerations which must be
numerical.
BOif any graph sections are slopes.

3(c)

Bl Correct, seenorimplied.

Method using their “45000” to find Tor (T - 700). May
form an equationin T only ormay find the length of the
relevant rectangle. May use areas or suvat but must

M1 include the correct number of terms, each with the
correct structure.

Condone a transcription error. Allow use of t for
(T -700).
Al Correctunsimplified equationin their Tonly
Al Correct
3(d)
Method to find either time moving at less than 30ms™!
(whilst decelerating or accelerating).

M1 E.g. use of relevant suvat, gradient or 0.6 scale factor.
Allow with their calculated acceleration or
deceleration.

Al Correctunsimplified time while decelerating.

Al Correctunsimplified time while accelerating.




Al | Correct, 360 (s), accept 6 minutes.




[In this question i and j are horizontal unit vectors.]

A particle P of mass mkg lies on a smooth horizontal plane. The particle 1s acted upon
by two forces, F; N and F, N, where F, = (3i + j) and F, = (5i — 16j).

Given that P moves with acceleration 68 ms™

(a) find the value of m.

4

Given that the force (F; + kF,)N, where & is a constant, acts in a direction which 1s
perpendicular to the vector (2i + j)

(b) find the exact value of £.
C))



Question
Number

Answer

Mark

4(a)

Resultantforce (3i+j)+(5i—16j) = ..i+..j

M1

N2L (3+5)i+(1-16)j| = 68m

Mi

Magnitude
8 +(-15)’

M1

m=0.25 o.e.

Al

(4)

4(b)

Git ) +k(Gi-16§) =i+

M1

Correct method using the direction vector £(—i+2j)to
forman equationink only

M1

3+5k 1

1-16k 2

Al

k=L
6

Al

(4)

(8)

Notes for Question 4

Accept column vectors throughout

4(a)

M1

Find the resultant force by finding the sum of Fiand F
only and collecti'sandj’s.

If no additionis explicitly seen, one correct component
sum canimply a correct method.

MO for the difference of FFand F;

M1

Use of N2L with theirresultant force (must come froma
vector sum).

MO if aweight termisincluded.

Condone (3+5)i+(1-16)j=68m

M1

Use of Pythagoras to find the magnitude of their
resultant force

(must come from avector sum).

Condone use of Pythagoras on mass writtenas a
vector.

If no additionis explicitly seen, one correct component
sum canimply a correct method.

MO if aweight termisincluded.

MO for magnitude of separate vectors |Fi| or |F.|

Al

Correct answer.

4(b)

M1

Find theresultant forceinterms of k and collecti’s and
i's




If no additionis explicitly seen, one correct component
sum canimply a correct methodi.e. one of
(3+5k) or (1-16k)

Use direction +(—i+2j) with theiriand jcomponents, to

forman equationink only. Accept equivalent forms.
May use (3+5k)i+(1-16k)j=A(-i+2j) where 1 =1 and
equate components to forman equationink only.

M May use scalar product correctly to form an equationin
konly[3+5k}(2]:0 = 2(3+5k)+1(1-16k)=0
1-16k 1
Condoneiandjappearinginfraction.
Al Correctunsimplified equationink only.
Al Correct exact answer. Allow 1.16 (with recurring

notation).




S.

A motor race between two cars, A and B, takes place on a straight horizontal track.

At time /= 0, 4 has speed 35ms™ and is 1 km from the finishing line. It then
moves with constant acceleration 0.4 ms™ until it reaches the finishing line at time
t = T seconds.
(a) Find the value of T.
)
At time 7 = 0, B has speed 44ms ™" and is 200m behind 4.

Car B then moves with constant acceleration 0.5ms™ until it reaches the finishing line.

(b) Find the length of time, from the instant when the speed of B is 9.5ms " greater than
the speed of 4, to the instant when B catches up with 4.

)



Question | Answer Mark
Number
5(a) Method to form arelevant equationin T only M1
s:ut—i-%atz 1000235T+%><0.4T2 Al
(T=)25 Al
(3)
5(b) Method to find the timewhen v, =v,+9.5 M
Forexample,
Use of 4 v=u+at v,=35+04¢
anduse of B v=u+at v,=44+0.5¢
anduseof v, =v,+9.5 toforman equationin t;only
Correctequationin ¢, eg Al
e 44+0.5t, =35+0.4¢,+9.5
., _35+95-44
' 0.5-04
(11 :)5 Al
Method to find the time when s, =5, +200 M
Forexample,
Use of 4 S:ut+%at2 s, :355%0.4(:2)2
and use of B s = ut+%at2 s, = 44t, +%O.5(l2 )
anduse of s, =5, +200 to form an equationin t;only
Correctequationin ¢, eg Al
o 441 +%x 0.5¢,> =35t, +%>< 0.4¢,” +200
e 0.05,>+91,-200=0
(1,=)20 Al
(,—t,=)15 (s) Al
(/)
(10)
Notes for Question 5
5(a)
M1 Use of relevant suvat equations to formanequationinT
only. If more than one equationis used, the method
mark is given when the equations are reduced to Tonly.
Al Correct unsimplified equationin T only
Al Correct answer, 25 only

5(b)




M1 Method to form an equationintimewhen v, =v,+9.5,
condoneuse ofv, =v,-9.5. Use of relevant suvat
equationsforAand Bto form a dimensionally correct
equationin ¢, only. Allow use of any letter fortime.

If otherequations are used, may find speeds
(v,=37,v, =46.5) before finding an equationin i only.

Al Correctunsimplified equationin time only

Al Correct answer only

M1 Method to form an equationintime when s, =, +200,
condoneuse of s, =5, 200 forthe method only. Use
of relevant suvat equationsforAand Bto forma
dimensionally correct equationin ¢, only. Allow use of
any letter fortime.

Al Correct equationin time only

Al Correct answer only

Al Correct answer from correctvalues(e.g. 20 -5=15)




Figure 3
A washing line ABCD holds two heavy garments. one at B and one at C.

The section 4B makes an angle of 20° with the horizontal, the section BC is horizontal
and the section CD makes an angle of ¢® with the horizontal. as shown in Figure 3.

The points 4, B, C and D all lie in the same vertical plane.

The washing line and the two garments are in equilibrium. with all three sections of the
washing line taut.

* the garment at B is modelled as a particle of mass 2kg
» the garment at C is modelled as a particle of mass 3 kg
* the washing line is modelled as being light

(a) Find the tension in AB.

(b) Find the value of &
()
(c¢) If the washing line was not modelled as being light. state why it would not be

possible to answer part (a).

(D



Question | Answer Mark
Number
6.
TBC TBC
T ap c0s20 > Tep cosa
2g 39
6(a) Formanequationin Tag only M
E.g. VertatB T,,sin20°=2g
T,,=570r57.3 (N) Al
(2)
6(b) Firstrelevant equationin Tcpand o M1
E.g. VertatC
3g=T,,sina’ Al
SecondrelevantequationinTecpand «
. M1
E.g. Horizwhole system
T,,c0s20°=T,, cosa® Al
Equationin « only: tana°:%tan20° dM1
a =29 orbetter Al
(6)
6(c) Correct statement with nothingincorrect and no extras B1
e thetensionwouldvary alongthe length of AB
(1)
(9)
Notes for Question 6
6(a)
M1 Form an equationin Tas only. Resolve vertically at B.
Correct no. of terms, dimensionally correct, any forces
that should be resolved must be resolved, condone
sin/cos confusion.
Al Correcttensionin AB
6(b) Note: Throughout part (b) the g’s cancel.
Do not withhold 1 mark foruse of 9.81ms-2 or 10 ms-2
M1 First relevant equationin Tcpand o (and Tag). Correct
no. of terms, dimensionally correct, any forces that
should be resolved must be resolved condone sin/cos
confusionto give anequationin T, , 7., and « only.
MO foruse of equal tensionse.g. T, =T,
Allow re-use of T if it clearly represents a new tension.
Al Correctunsimplified equationin &, 7, (and 7,;) only.




Mi

Secondrelevant equationin Tcpand « (and Tag). To be
relevant, it must be possible to combine with the first
equationto find « . If anequationin Tgcis formed, Tac
must be eliminated. Correct no. of terms,
dimensionally correct, any forces that should be
resolved must be resolved, condone sin/cos confusion
toformanequationin 7., and « only.

Vertsystem: T,,sin20°+7,,sina=2g+3g

HorizatB: T,,c0s20=T,.

HorizatC: T, cosa=T,.

MO foruse of equal tensionse.g. T, =T,

Allow re-use of T if it clearly represents a new tension.

Al

Correctunsimplified equationin 7, and « only.

dM1

Dependent on both previous method marks.
Eliminate T,, and T, toformanequationin « only

Al

29 orbetter
(Correct rounding for their choice of accuracy,
calculatorvalue gives 28.63256955)

6(c)

B1

Correct statement.
BOif incorrect statement seen orirrelevant extras
included.

Qn: if the washing line is not modelled as being light,
why would it not be possible to find the tensionin AB

Bl(singular, consider adding ‘in AB’ to their sentence)
E.Q.

The tension will vary at every point along AB

The tension (in AB) willchange

The tension (in AB) would change along the string
The tension (in AB) would be different at different
points onthe string.

The tension (in AB) willnot be constant

The tension (in AB) willincrease/decrease along the
string

The tension (in AB) is not the same

BO (considering more than AB orimplication that the
tensionin AB would have a different value or could be
calculated)

E.Q.

The tensions on the two sides are not the same
anymore




The tensions will not be constant

Tensionis not the same at both ends

The tensionwillincrease so hard to answer
Weight of the line needs to be consideredin
calculations

BO forany mention of acceleration.




7.

[In this question i and j are horizontal unit vectors directed due east and due north
respectively and position vectors are given relative to a fixed origin O.]

A small boat 1s modelled as a particle moving with constant velocity.
At time 7 hours after 2 pm, the position vector of the boat is
[(4=30i+ (2 +1)jlkm

(a) Find the speed of the boat.
3

The point 4 has position vector (2i — j)km

(b) Find the time of day when the bearing of the boat from A is 315°
(C))



Question | Answer Mark
Number
7(a) Velocity (-3i+j) B1
Speed J(E=3)P+1° M1
=/10,3.2 orbetter (kmh™") Al
(3)
7(b) Find difference between the position of the boat at
timetandA
[(4-30)i+(2+0)j]-(2i-}) M1
{=(2-30)i+(3+1)j}
Method using directionto form equationin t only dMI
Correctequationinteg
3+¢
T Al
o 34+¢=3t-2
t=25 Al
1630 or4:30 pm Al
(5)
(8)
Notes for Question7
Accept column vectors throughout
7(a)
Bl Seenorimplied.
M1 Use of Pythagoras with the square root of theirvelocity
to find a numerical speed.
Al Correct answer, isw
7(b)
M1 Method to find the difference between (2i - j) and the
positionvectorof theboatattime t.
Condone subtraction either way round but MO for
addition.
MO if (2-3¢)i+(-1+¢)j is seenwithout a valid method
using subtraction.
dMi Dependent on previous M. Method using the bearing to
formanequationin tonly, allowwith +1 forthe method
mark only. Must use their difference withi’ andj’s
collected.
Al Correctequationintonly
Al t=2.5,seenorimplied
Al Correcttime, condone 16:30pm.

4.5is A0




Figure 4

One end of a light inextensible string is attached to a particle 4 of mass 5m. The other
end of the string is attached to a particle B of mass 3m. Particle 4 lies on a smooth plane

that is inclined to horizontal ground at an angle a, where tana = i Particle B lies on a

rough horizontal plane. The string passes over a small smooth pulley P that is fixed at
the top of the inclined plane.

The two particles, the stning and the pulley all lie 1n the same wvertical plane.
The portion of the string between 4 and F lies along a line of greatest slope of the
inclined plane. The portion of the string between B and F is honzontal

The system 15 held at rest with BP = d and particle 4 at a distance 0.4d from the bottom
of the mclined plane, as shown in Figure 4.

The coefficient of friction between B and the horizontal plane 1 0.2

The system is released from rest with the string taut and 4 begins to move down the
inclined plane.

(a) Find. in terms of m and g, the magnitude of the frictional force acting on B.

By writing dovwn an eguation of motion for each particle,

(b) show that the acceleration of 4 down the inclined plane is 0.3g

(c) State how yow have used the fact that the string is mextensible in your worlang for
part (b).

When A4 hits the ground at the bottom of the inclined plane it stops.
(d) Show that B comes to rest just as it reaches the pulley.

b



Question | Answer Mark
Number
v,
3mg pooz
8(a) B1
B1
(2)
N2L forB M1
8(b) T—F =3ma Al
N2L forA M1
Smgsina—T =5ma Al
a=0.3g* Al*
(5)
8(c) Correct statement with nothingincorrect and no extras Bl
e The acceleration of both particlesis the same.
(1)
Method to find speedwithu=0,a=0.3g and s=0.4d
8(d) e suvat V?=2x03gx0.4d
e energy 5mg(0.4dsin05):%(Sm)V2 M1
(V> =024gd)
Method to find new acceleration of B M1
e.g N2L (—)0.6mg =3ma,
Al
(a,=40.2g)
Complete method
e tofindthe speedatthe pulleyusing s=0.6d and
their calculated Vand a;
W?=V?+2xa,x0.6d M1
e tofindthe distance torestand their calculatedvand
a
0=V>+2xa,xs
W =0 and hence (just) reaches the pulley * AT+
OR: s=0.6dandhence (just)reachesthe pulley *
(5)
(13)

Notes for Question 8




8(a)

Bl Seenorimplied by correct expression for friction
Bl Correct expression for friction
8(b)

M1 Equation of motion for B (look at the ma term).
Dimensionally correct, correct no. of terms, condone
signerrors. No need toreplace friction. Condone
consistent missing m’s forthe method mark only.

Al Correctunsimplified equation of motion for B.

M1 Equation of motion for A (look at the ma term).
Dimensionally correct, correct no. of terms, condone
sign errors and sin/cos confusion. Condone consistent
missing m’s for the method mark only.

Al Correctunsimplified equation of motion for A
Given answer obtained from complete and correct

Al* working.

Must see an equation of motion for each particle,

sin =% and atleast one line of working following the

equations of motion.

S.C.

e If equations of motionforeach particle are implied
max score is MIAIMIAIAO* e.q.
Smgsina —5ma = F +3ma

e Ifwhole systemequationisused, maxscoreis
MIATIMOAOAO* e.g. Smgsina—F =8ma

8(c)
Correct statement.
Bl BOifincorrect statement seen orirrelevant extras

included.

Qn: state how you have used the fact that the stringis
inextensible in your working forpart (b).

B1

Accelerationis the same forAand B

Accelerationis the samein each particle

BO

Accelerationeach ssideis the same
Accelerationis the same throughout the string
Same accelerationonbothsides

Tensionand acceleration are the same

Any mention of tension.

8(d)




M1

Method to form an equationfor Vor VZ2when A hits the
ground. Dimensionally correct equation, correct number
of terms, condone sign errors. May use suvat or
conservation of energy.

M1

Method to find the new acceleration of B. May form an
equation of motionfor B, correct no. of terms, condone
sign errors. May write down q, =+0.2¢g with no evidence

of incorrect working.

Al

Correct unsimplified equation.
May be implied by use of ¢, =+0.2g

M1

Complete method to obtain given answer.
MOifa=0.3g or a=gisused.

Al*

Given answer correctly obtained and conclusion stated.
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