theonlinephysicstutor.com

Mark Scheme

Ql.
Question | Answer Mark
Number
The only correct answer is B: work done= force x (1)
distance moved in direction of force
A is incorrect because the equation would be
dimensionally inconsistent
C is incorrect because the equation would be
dimensionally inconsistent
D is incorrect because the direction of the distance
moved is incorrect
Q2.
Question | Answer Additional Guidance Mark
Number:
a description to include: (2)
AO11
kinetic energy (store) (of
cyclist and for bicycle) KE for kinetic energy
decreases [ is transferred
into(1)
thermal energy (store) allow heat for thermal
(of brakes / surroundings) allow brakes get hotter
increases (1) ignore sound energy
accept kinetic (energy) to
heat (energy) for 2 marks in
this context
Q3.
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Question | Answer Additional guidance | Mark
Number

An answer that includes (2)

difference in energy
transferred / work done (when
loading and unloading) (1)

transferred to thermal energy (thermal) energy is
(store in the rubber) (1) dissipated to the
surroundings

Q4.
Question | Answer Additional Guidance Mark
Number:
substitution (1) (2)
AO 21
(KE =) 2 x 68 x 12¢ /2 x 68000 x 122 scores 1
mark
evaluation (1)
4900 (1) accept values that round to
4900(]) e.g. 4896(])
award full marks for correct
answer without warking
Q5.
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Question | Answer Additional Guidance Mark
Number:

substitution and (3)
rearrangement in either ADO 21
order

recall and substitution (1)

1600 = force x 28 accept f, F or ? for force

rearrangement (1)

1600

(force) = g

evaluation (1)

57 (N) accept values that round
down to 57 e.g. 57.14
award full marks for correct
answer without working
award 1 mark for answers of
44800 or 0.0175
and a correct expression
relating work, force and
distance

Q6.
Question | Answer Additional guidance | Mark
Number:
(i) 0.9 (k N) (1) accept .9 or 0.90 (2)
AD 3 2a
up / upwards / ascending (1) north AQ 3 2b
N

1
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Question | Answer Additional guidance | Mark
Number:
(ii) = judge length and (1)
direction by eye AD 3 2b

construction lines
need not be shown

magnitude need not
be stated

allow missing
arrowhead if direction
and length are correct

reject answers which
have any additional
vectors drawn

Question | Answer Additional Mark
Number: Guidance
(iii) | recall and substitution (1) (2)
AO 21
GPE = 750 x 10 x 1300 no POT error (could

have missed out g)

evaluation (1)

(energy =) 9800000 (1) allow answers in
standard form
9.8 x 10°

allow answers that
round to 9800 000
e.g. 97500001

allow 9800 kJ or
9.8M]

allow 9 555000 ]
allow negative values
award full marks for

correct answer
without working

Q7.
Answer Acceptable answers IMark
(ai) Aline connecting a train part with a  [Lines need not be straight (3)
useful energy transfer as shown below
(1) Ignore any arrow heads drawn
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Train part
transfer

useful energy

chemical to
electrical

diesel engine

chemical to
kinetic

electrical to
kinetic

generator

kinetic to
chemical

motor

kinetic to
electrical
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Note: if more than one line is drawn
from a train part then zero mark for
that train part.

(aii) |(transfer of energy to) thermal (1) heat/sound
(1)
(bi) [1400 - 1300 (= 100) (kJ) (1)
(1)
(bii) |Substitution (1) (2)
1300/ 1400 x 100
Evaluation (1)
93(%) or 0.93 A value which rounds to 93(%) or 0.93
Correct answer with no working scores
2 marks
(c) [Any one from (1)
black is a good thermal radiator (1) (good) emitter
(helps to) prevent motors overheating (helps to) remove wasted energy/ heatj
(1) (from the motor)
Q8.
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Question | Answer Additional guidance Mark
Number
(i) substitution (1) allow g=9.8(1) m/s? (2)

(AGPE=) (0.0)46x10x2.05

evaluation (1)

0.94(3) (J) 0.9 (J)
values that round to
0.92 or 0.93
(from using g = 9.8 or
9.81)

do not award for 1(J)

no POT error in
evaluation

award full marks for the
correct answer without

working.
Question | Answer Additional guidance Mark
Number
(i) recall (1) (3)
(KE=) % xm x v2
substitution (1)
(KE=) 3 x (0.0)46 x 3.5
evaluation (1) allow answers that round
0.28 (J) to 0.28 e.g. 0.28175 ())
allow max 2 marks for
POT error
e.g. 0.00028
award full marks for the
correct answer without
working
Question | Answer Additional guidance Mark
Number
(i) Any value between 0.8 (m) and (1)
0.95 (m) inclusive

@TOPhysicsTutor facebook.com/TheOnlinePhysicsTutor



theonlinephysicstutor.com

Question | Answer Additional guidance Mark
Number
(iv) An explanation linking (2)
(the ball) has lost energy (1)
identification of what has accept
happened to that energy (energy) dissipated
(1) or
(transferred to)
surroundings / ground
or
thermal energy
or
heat / sound
or
system is not 100%
efficient
or
bounce is not (100%)
elastic
or
squashing (the ball or
the ground)
Q9.
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Question Answer Acceptable answers Mark
Number
(a)(i) C - power (1)
Question Answer Acceptable answers Mark
Number
(a)(ii) energy work Must be in correct order (1)
Question Answer Acceptable answers Mark
Number
a(iii) Substitution
50 x4 (1)
Evaluation Allow full marks for correct (2)
200 (kg m/s) (1) answer with no working shown
Question Answer Acceptable answers Mark
Number
a(iv) Substitution
450/ 1.5 (1)
Evaluation Allow full marks for correct
300 (N) (1) answer with no working shown
Allow (1) for 167 (N) obtained (2)
by 450-200 /1.5
Question Answer Acceptable answers Mark
Number
(a)(v) | An explanation to include ignore any named examples
(quantity has) a size and a (1)
direction
Question Answer Acceptable answers Mark
Number
(b) An explanation which uses An explanation hased on
conservation of momentum to Newton’s laws and linking three
link three from from
Mother and daughter have
different mass (1) Each have a different mass (1)
Momentum is conserved / is zero
to start with (1) Each experience the same size
force / action and reaction are
Both have same size momentum | equal (1)
(after the push) (1)
Each experiences a different
so speed of the daughter is acceleration (1)
greater than that of the mother
(1) so speed of the daughter is
greater than that of the mother
(1) (3)
(Total for Question = 10 marks)
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Q1lo0.
Question Answer Acceptable answers Mark
Number
(a)(i) A (1)
Question Answer Acceptable answers Mark
Number
(a)(ii) A description to include any two Ignore energy changes resulting | (2)
of from impact with sand
« Gravitational / potential GPE reduces
energy reduces (1)
= kinetic energy increases KE increases
(1)
« total energy remains Allow GPE is transferred to KE for
constant (1) 2 mark
Question Answer Acceptable answers Mark
Number
(2)
(b) A explanation linking
« (work is done) displacing sand moving/ pushing/ blowing
the sand (1) upwards OWTTE or ball sinking
into sand
with EITHER
+ (as) kinetic energy of the
ball(s) has been
transferred (1)
OR
= by the force between the
ball and the sand (1)
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Question | Answer Acceptable answers Mark
Number
(c) (i) transposition Subst. and transform. either (3)

mass = momentum / velocity (1) | order

1 mark only can be scored for
correct substitution after
incorrect transposition.

substitution Give full marks for correct
mass = 0.46 / 6.2 (1) | answer with no working.
evaluation Answers that round to 0.074 (kqg)
0.074 (kg) / 74g (1)
0.07 (kag)
Question | Answer Acceptable answers Mark
Number .
(c)(ii) | substitution Give full marks for correct answer | (2)
(impact) force = 0.46 / 0.17 with no working.
(1)
evaluation Ignore power of ten error until
2.7 (N) evaluation
(1)

Answers which round to 2.7

Allow ECF if candidate has used
mass from part (i) in F=m(v-u) /

T

F= 6.2 -0X0.074 (1)
0.17

= 2.7 (N) (1)
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