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Mark Scheme
 

Q1.          

 Answer Acceptable answers Mark
(i) 2.5 (m) Allow answers between (and

including) 2.45 & 2.55
(1)

(ii) 0.7 (s) Allow answers between (and
including) 0.68 & 0.72

 

(1)
(iii)

line:

same shape as original (1)

peak at 1.9 m (1)

time taken < 0.7 s (1)

 

 

 

 

 

Ignore any part of the graph after the
peak

 

(3)

(iv) An explanation linking:

energy lost (1)

in collision with ground / air resistance
(1)

Inelastic collision worth (2)

as sound or heat

(2)

 

 

 

Q2.           
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Q3.          

 Answer Acceptable answers Mark
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A     600 kg m/s  (1)
 

 

Q4.          

 Answer Acceptable answers Mark
(a) C    when the bungee cord is

stretched the most
 (1)

(b) A     600 kg m/s  (1)
(c)(i) Substitution: (1)

60 × 10 × 50 or 600 × 50

Evaluation: (1)
30 000

Unit: (1)
J / Nm

give two marks for
correct answer no
working

j / joule
30 kJ for full marks

(3)

(c)(ii) After falling 50 m / when the cord
becomes straight/when cord starts to
stretch

tension starting to
increase

at terminal velocity
ignore maximum
velocity/speed

(1)

(c)(iii) An explanation linking any two of

not all GPE is transferred to KE (1)

 

 

some {of the GPE transfers to thermal
energy /work is done} (1)

due to drag (1)

 

not all GPE goes to KE

maximum energy is
same (value) as GPE
before falling /speed
does not reach the
speed at which he
should fall

some lost as heat/sound
(of rope or movement
through air)

(air) resistance / friction

ignore wind

(2)
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Q11.           

 

 

Q12.           
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Q13.           

 

 

Q14.          

substitution:
0.5 × 18                                   (1)

evaluation
9.0                                   (1)

 

 

9

(2)
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give full marks for correct answer
no working

 

 

 

Q15.           
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Q16.          

 Answer Acceptable answers Mark
(a)(i) 2.5 (m) Allow answers between (and

including) 2.45 & 2.55
(1)

(a)(ii) 0.7 (s) Allow answers between (and
including) 0.68 & 0.72

 

(1)
(a)(iii)

line:

same shape as original (1)

peak at 1.9 m (1)

time taken < 0.7 s (1)

 

 

 

 

 

Ignore any part of the graph after the
peak

 

(3)

(a)(iv) An explanation linking:

energy lost (1)

in collision with ground / air resistance
(1)

Inelastic collision worth (2)

as sound or heat

(2)

(b)(i) shown using data
Any two from
kinetic energy before = 12.5 + 0
(=12.5) (1)
kinetic energy after = 4.5 + 8
(=12.5)
(1)

Kinetic energy is the same before and
after the collision (1)

 

 

 

 

Kinetic energy is conserved/no energy
lost

(2)

 

(b)(ii) cyclotron (1) named particle accelerator accept
CERN

(1)
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Q18.          

 Answer Acceptable answers Mark
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(a)(i)   momentum = 0.03 × 170 (1) Accept 5.1 seen (1)
(a)(ii) momentum before = momentum after

(1)

5.1 = 0.83 × v (1)

v = 6.1 (m/s) (1)

allow 5.0 = 0.80 x v for 1 mark max

5.0 = 0.83 × v

v = 6.0 (m/s)
allow ecf from (a)(i) give full marks for
correct answer, no working

(3)

(a)(iii) Statement to include any two from

kinetic energy is not conserved
(1)

(lost ke) appears as
heat/sound (1)

momentum is conserved (1)

 

ke not conserved / some ke lost

 

no momentum lost

(2)

(b)(i) an explanation linking

momentum (must be)
conserved (1)

so must have positive and
negative momentum (1)

 

 

photons move in opposite directions

indication of movement in
opposite directions (e.g. opposite
velocities)

(2)

(d)(ii) E = (2 ×) 9.1 × 10-31 × [3 × 108]2  (1)

   = 1.6 × 10-13 (J)  (1)

8.2 × 10-14 (0.82 × 10-13) for 1 mark

give full marks for correct answer, no
working

(2)
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Q23.           

 

 

Q24.          

 Answer Acceptable answers Mark
(a)(i) B it decreases  (1)
(a)(ii) C it does not change   

(1)
(b)(i) horizontal arrow (judge by eye),

pointing to the right anywhereon the
diagram  

  

(1)

(b)(ii) substitution: (1)
130 000 × 75

give full marks for correct
answer, no working

(2)
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evaluation: (1)
9 750 000 (kgm/s) (Ns)

Ignore minus sign
9.75 x 106 (kgm/s) (Ns)

(b)(iii) 9 750 000 kgm/s same value as answer to (b)(ii)
Ignore minus sign

 

(1)
(c)(i) An explanation linking two of the

following:

force is smaller/less (1)
momentum changes more
slowly (1)
lower deceleration (1)
use of the formula (1)  

 

pressure is smaller/less

slower deceleration force is
proportional to rate of change of
momentum/F= (mv – mu)/t

(2)

(c)(ii) Any two from:

(for loaded aircraft)

has more mass (1)
has more momentum (1)
has more k.e. (1)
higher velocity
brakes need to do more work
(1)  

accept reverse argument for empty
aircraft

heavier/more passengers/more cargo

higher speed/moving faster  

(2)
expert

 

Total marks for question = 10 marks

 

 

Q25.          

 Answer Acceptable answers Mark
(a) kinetic (energy) Movement (energy)

KE
(1)

(b) substitution:
0.6 × 20                                   (1)

evaluation
12 (1)

J (1)

 

give 2 marks for correct answer
no working

unit is an independent mark
joules, Nm, kgm2/s2 , Ws

(3)

(c) substitution:
0.5 × 18                                   (1)

evaluation
9.0                                   (1)

 

 

9

give full marks for correct answer
no working

(2)

 

 Indicative Content Mark
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QWC *(d) a description including some of the following points:

chemical to kinetic while in his hand
kinetic (gradually) to potential while rising / from 0-10 m
eventually all potential at 10 m with a little thermal (heat)
energy
some mention of conservation of energy
potential (gradually) to kinetic as falls / 10 m-0
with a little more thermal (heat) energy
at 0 m sound energy
at 0 m thermal (heat) energy

 

(6)

Level 0 No rewardable content
1 1 - 2 a limited description which identifies a change in one relevant type

energy or a transfer of energy from one form to another e.g. kinetic
energy increases OR kinetic energy changes to sound.
the answer communicates ideas using simple language and uses
limited scientific terminology
spelling, punctuation and grammar are used with limited accuracy

2 3 - 4 a simple description giving detail of a relevant energy
change/transfer e.g. kinetic energy changes into potential energy as
it moves upwards OR kinetic energy increases as it falls.
the answer communicates ideas showing some evidence of clarity
and organisation and uses scientific terminology appropriately
spelling, punctuation and grammar are used with some accuracy

3 5 - 6 a detailed description of a sequence of relevant energy changes
/transfers e.g. kinetic energy is transferred into potential energy as it
rises. This then changes back into kinetic energy as it falls back
down.
the answer communicates ideas clearly and coherently uses a range
of scientific terminology accurately
spelling, punctuation and grammar are used with few errors
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