Question Answer Marks AO | Guidance
SEE APPENDIX AT THE END OF THE MS FOR IMPORTANT INFORMATION REGARDING THIS PART
13 (@) M1* 2.1 | Applying N2L parallel to the plane | For the first five marks
for P — correct number of terms condone: g used as the
and weight component resolved — | coefficient of friction for
allow sign errors and sin/cos both P and B, or implying
confusion. Allow g missing but that s = 2 ther th
MO if 4ga in N2L atflg = o#p rather than
the correct tp = 24
4gsin60—F, —T =4a Al 11 I NB T+F>—4gsin60=4ais A1 | Where Fp is the frictional
(taking up the plane as +ve dir.) force for P
Rp = 4g c0s60 Bl 3.3 | Resolving correctly perpendicular | \n/here Re is the normal
to the plane for P
contact force for P
4g5sin60— up(4g cos60)—T =4a Mldep* | 3.4 | Useof F= 4R inthe attempt at Where pp is the coefficient
N T—a N2L for P with their R which must | of friction between P and
= eNSg T epg 1l =42 be a component of 4g only the plane
T _ﬂB(Zg) =23 M1 3.3 | Applying N2L parallel to the Where s is the coefficient
surface for B — correct number of | of friction between B and
terms — allow sign errors but note | the plane
that 45(29) —T = 2ais consistent o _
. Allow g missing but MO if
with T +Fp —49sin60=4aand | 2qa in N2L or for
therefore gi.ves the correct' answer | T — FB =72a only
(and is not incorrect working)
Al 3.3 | Solving simultaneously with

239 — 24159 —T =4a and 2T —4ugg =4a
with tp = 2ug gives 2439 —T = 2T

Up = 2145 (s0i) to obtain a correct
equation in T only
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23y -T=2T =T =2

Al

2.2a

Must be seen in terms of g

Accept awrt 1.159
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Question Answer Marks AO | Guidance
13(b) 1.9=2(0.5)+3ap(0.5)° Bl 34 | Applying s = ut+1at®correctly to
find ap
49sin60 — yp(4g cos60) = 4ap M1 3.1b | SetT =0 (or apply N2L) to obtain | Correct number of terms,
an expression for the acceleration | dimensionally correct (so g
of P when the string breaks not missing), must be using
the correct mass of 4 —
allow sin/cos mix and
sign errors only
tp = 0.26266... = 5 =0.13(1...) Al 3.4 | Using their acceleration of P to For reference: exact value
correctly calculate the coefficient . —72+49J3 hich
of friction for B. Can be implied 1S 98 (whic
from a correct deceleration of B. scores A1)
Accept 0.13 (so 2 sf) or better
Al 3.2a | Acceptawrt 1.29 or —1.29 1.28704895... or, for

ag = —HpJ = deceleration is 1.29 (m s2)

reference, exact value is

—72+ 493 .

= 7% (which
10 ( ¢

scores Al)

[5]




APPENDIX (To assist with 13a)
Exemplar responses for Q13(a) — see main MS for Guidance for the requirements/conditions to award each of these marks

Case 3: assuming that as Mp = 24g then this implies that F» = 2F; without justification (e.g. no calculation of the normal contact
forces for P and B considered — so while it turns out to be correct in this case it is not true in general) — if this is assumed then

49sin60—2F —T =4a M1 Al
T—-F=2a M1 (so now allow this M mark even though in the main MS this would have been MO0)

leading to 29\/5— 2(T —2a)—T =4a and therefore T = %gg no further marks (3 marks max. also if assuming that 2F, = Fy)

Response Max. Mark
Case 1: candidates who immediately set £« as the coefficient of friction for B and 24, as the coefficient of friction for P (correct) 7
4gsin60—Fp —T =4a M1 Al
Rp = 4g cos60 B1
4gsin60—2(4gcos60) —T =4a M1
T —1(29)=2a M1
2By-T=2T Al
T= %gg Al
Or equivalent e.g. replace 2., above with zzand ¢ above with 0.5.
Case 2: candidates who immediately set 24, as the coefficient of friction for B and ¢ as the coefficient of friction for P or set both 5
coefficients of frictions equal to ¢ (both of these are incorrect)
4gsin60—Fp —T =4a M1 Al 49sin60—Fp —T =4a M1 Al
Rp = 4g cos60 B1 Rp = 4g cos60 B1
4gsin60 — 1(4gcos60) —T =4a M1 49sin 60— x(4gcos60) —T =4a M1
T —24(2g) =2a M1 T —u(2g) =2a M1
49sin60—4gcos60—T =2T —8ug A0 A0 4gsin60—4gucos60—T = 2T —4ug A0 A0
3




Case 4: if assuming that a = 0or g or any other value then they can score the B mark only for Rp = 4¢ c0s60






