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centre of gravity;

allow centre of mass

(iif)

(iv)

C (230 N);

A is not correct as this is the mass of the bin;

B is not correct as this has the incorrect unit for
force;

D is not correct as the mass has been converted to
grams before being multiplied by g.

(in equilibrium) sum of clockwise moments = sum
of anticlockwise moments;

calculation of moment of weight or expression for
moment of F;

equating moments;

rearrangement for F;

correct evaluation of F;

e.g. moment of F =0.98 x F
moment of weight = 230 x 0.37
230x0.37=0.98 xF
F=230x0.37 /0.98

F =87 (N)

Magnitude=candidate’s answer for (iii);
direction: down(wards);

condone ‘clockwise
moment = anticlockwise
moment’

ignore POT for this MP

allow 86.8, 86.84,
86.83...

expect 87 N
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(a) (i) | Xdrawn at the base of the weight arrow; judge by eye 1
(ii) | weight = mass x gravitational field strength; allow standard symbols and 1
rearrangements
eg. W=mxg
ignore ‘gravity’ for g
(iii) | substitution; 2
evaluation; -1 for POT error only e.g.
from incorrectly converting
kgtog
e.g.
(W=)130x 10 allow g = 9.8, 9.81
(W =) 1300 (N) allow 1274, 1275.3
(b) (i) | in equilibrium / when balanced; 2
(sum of) clockwise moment(s) = (sum of) anti- allow idea that net moment is
clockwise moment(s); zero
(ii) | correct expression for either moment; allow ecf from (a)(iii) 3
correct use of principle of moments;
evaluation of distance X;
e.g.
1300 x 0.30 OR 520 x X
1300 x 0.30 = 520 x X
X =0.75 (m)
(iii) | (length of plank =) 1.5 (m); allow ecf from (b)(ii) 1
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(@) (i) | momentum = mass x velocity;

(i) | substitution;
evaluation to 2 or 3 s.f.;

e.g.
(p=)17x2.9
(p =) 49 (kgm/s)

allow standard symbols
and rearrangements
eg.p=mxyVv

reject use of m for
momentum

allow 49.3 (kgm/s)

e.g.
pa=(17x0.4=)6.8
ps = (50 - 6.8 =) 43.2

(Vg = 43.2 /19 =) 2.3 (m/s)

(i1) | conversion of ms to s;

substitution into F = Ap / t;

evaluation of force;

e.g.

t = 0.025s

F = 43.2 7 0.025
(F =) 1700 (N)

(b) (i) | use of conservation of momentum;

momentum of stone A after collision calculated;
momentum of stone B after collision calculated;
evaluation of velocity of stone B;

momentum before = momentum after

seen written explicitly
or implied by working

allow, for 1 mark only,
“(total) momentum
before = (total)
momentum after” if no
other marks scored.

allow 42.5, 42.2 from
non-rounded values for
(a)

allow 2.27... (m/s)
allow 2.22..., 2.23...

allow +1000 / 0.025
seen anywhere in
working

no mark for formula
alone as given in paper
2 marks max. for POT
error e.g. 1.7 (N)

allow ecf from (b)(i)
allow answers in the
range 1688-1728
accept, in full,
responses including use
of ‘F = ma’ provided
correct values for u, v
and At to calculate a.
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