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Mark Schemes

Q1.
Question | Answer Additional guidance Mark
number
a recall and substitution (1) allow substitution and | (3)
rearrangement in AO2

(force x 12.0 =) 0.050 x 8.4

rearrangement (1)

0.050 x 8.4

(force =) 150

evaluation (1)

(force = ) 0.035 (N)

either order

award full marks for
the correct answer
without working.

if no other marks
scored then award 1
mark for answers
that round to 29 ( eg
28.57) (substitution
mark)
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Question | Answer Additional guidance Mark
number
b a description to include four of 4)
the following AO3

measure the value of current

(1)

measure force or distance(1)
vary the current (1)

restore equilibrium of system

(1)

calculate ratio between force
and current or distance and
current (1)

if ratio is the same then they
are proportional (1)

accept calculate for
measure

increase weight or
move (existing)
weight to new
position

plot a graph of force /
distance against
current

graph would be a
straight line (through
the origin)
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Q2.

Question | Answer Additional guidance Mark
number
counting teeth on the pinion | allow between 18 and 22 | (2)
(1) inclusive AO3.1

evaluation (1)

1.6 (m)

20 x 0.08
ecf number of teeth

answer in range 1.44 to
1.76 scores 2 marks

award full marks for the
correct answer without
working

power of 10 error scores
1 mark maximum
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Q3.

Question | Answer Additional guidance Mark
number
(3)
any correct moment (1)
450 x 0.50 or 225 allow 450 x 0.3 moment
or 0.80 x Fz taken about B

substitution into prin. of
moment equation (1) allow statement of prin. of
moments

450 x 0.50 = 0.80 x F>

evaluation (1)

280 (N) (for question at
end) accept numbers which
round to 280 such as
281.25

award full marks for correct
answer without working.
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Q4.

Question | Answer Additional Mark
Number guidance
(i) (In every second), accept use of (2)
distance moved by chain around gear ratio seen or
large gear = distance moved by chain | implied e.g. 4:1 or
around small gear 4/1 or 48:12 or
(1) 48/12 or

conversee.g. 1:4
2X48=turnsx 12

rearrangement and evaluation (1)

8 (turns each second)
award full marks
for the correct
answer without
working
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Question | Answer Additional Mark
Number guidance

(ii) An explanation linking (3)

reduces friction/amount of thermal (oil provides)
energy transferred (1) lubrication

extra useful energy is available/less | less energy
input energy is required (1) wasted

efficiency = useful energy
transferred (by the bicycle) + total
energy supplied (to the bicycle) (1)
allow for the last
two mark points;
either

less input energy
is required to
produce the
same output

for 2 marks

or

more output
energy Is
available for the
same input
energy

for 2 marks
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