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Question Answer Marks Guidance 

1 (a) (i) resistance 
increases 
 

1 both answers required 

  (ii)  

voltage (volts)

current 
(amps)

voltage (volts)

current 
(amps)

 

1 line must look straight and go through the origin 
Allow 2mm tolerance. 

 (b)   

…has an efficiency of 15%  

…uses 15 amps of current  

… uses a potential difference of 15 volts  

… transfers 15 joules of energy every second � 

  

1  

 (c)  Idea of current /moving charges in the filament (1) 
 
(current) causes a heating effect (1) 
 
 

2 allow higher level responses involving energy transfer. 
 
allow (filament) heats up/gets hotter/temperature increases 
etc 
 

 (d)  £30.00 1 
 

 

   Total 6  
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Question Answer Marks Guidance 

2 (a)  E B A D C 1 
 

 

 (b)   

  

2  

 (c)  any two from: 
easier to generate/distribute (1) 
more efficient (to distribute) (1) 
 
can be used with transformers (1) 
 

2 Ignore cost arguments 
Ignore  transport  in place of distribute 
allow less heating (of wires)/less energy loss for second 
marking point. 
allow specific transformer reference for third marking point 
e.g. can be stepped up/down. 

 (d)  two coils of wire on an iron core (1) 
 
output coil has more turns than input coil (1) 

2 both marks can be from an appropriately labelled diagram  
 
If input and output not identified, assume the input is on the 
left. 
 

   Total 7  
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placing an aluminium core inside the coil  
decreasing the strength of the magnet  
increasing the speed of rotation of the magnet ��
heating the coil of wire �
decreasing the resistance of the wire ��
 



 
Question Answer Marks Guidance 

3 (a) (i)  

 
 

1 all three lines needed for the mark 

  (ii)  
the motorbike’s momentum is always zero when 
the driving force is equal to the counter force  

the motorbike’s momentum decreases when its 
kinetic energy increases  

the motorbike’s momentum does not change 
when the resultant force on the motorbike is � 

the motorbike’s momentum increases when the 
driving force is smaller than the counter force  

  

1  

 (b) (i) KE = 0.5 x 250 x 202  (1) 
= 50 000 (J) (1) 

2 Correct answer = 2 marks 
 

changes from 
20 m/s to 25 m/s 

the driving force is 
the same as the 

counter force 

changes from 
20 m/s to 15 m/s 

the driving force is 
greater than the 

counter force 

stays constant at 
20 m/s 

the driving force is 
smaller than the 

counter force 

speed of the 
motorbike 

 
forces 
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Question Answer Marks Guidance 

3 (b) (ii) any two from; 
 
(kinetic energy/KE) becomes heat (and sound) (1) 
in the brakes/brake pads/to the air/surroundings (1) 
conservation of energy idea eg all KE/50 000J transferred 
(1) 
 

2 Answers involving transfer to GPE score 0 marks 
allow higher level responses involving work done (by 
friction etc.) e.g. K.E. is transferred into heat by friction 
from the brakes would score 2 marks. 
 
 
allow ecf from previous question in terms of amount of KE. 

  (iii) momentum = 250 x 20 = 5000 (kgm/s) (1) 
force = 5000/5 = 1000 (N) (1) 

2 correct answer 1000 no working = 2 marks 
allow calculation using F=ma 

allow work done/ distance travelled with ecf for their KE/ 
50m for 2 marks. If incorrect distance is used in place of 
50m, award 1 mark. 

   Total 8  
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Question Answer Marks Guidance 

4 (a)  75 000 J / 1500 m (1) 
= 50 (N) (1) 
 

2 correct answer, no working = 2 marks 
allow 1 mark for 50 000 N (no conversion of km) 

 (b)  Darrell 1 
 

 

 (c)   
statement true false 

work is done by the force of the 
punch on the bag 

�  

the maximum kinetic energy gained 
by the bag is equal to the work done 
on the bag 

�  

Emily has the same energy as the 
bag after she has hit it  � 

the kinetic energy gained by the bag 
is proportional to its speed after it is 
hit 

 � 

when a force on the bag causes it to 
move faster, the force must be doing 
work on the bag 

�  

  

3 all correct = 3 marks  
4 correct = 2 marks 
3/2 correct = 1 mark 
 

 (d)  force from Emily’s hand onto the punch bag and 
the punch bag pushing Emily’s hand 
 

1 both answers required for the mark 

   Total 7  
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Question Answer Marks Guidance 

5 (a)  diffraction (1) 
amplitudes (1) 
constructive       destructive (1) 
 

3  
 
words must be in the correct order. 

 (b)   

  

2  

 (c)  gamma/ γ (rays)   infrared/IR   microwaves (1) 
 
6 x 10-8/ 0.00000006 (1) 
 
5 x 107/ 50 000 000 (1) 
 

3 1 mark for all three labels on top row must be in the correct 
order. 
 

   Total 8  
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absorption of light  
constant speed of light through space  
diffraction of light ��
interference of light ��
reflection of light �
 



 
Question Answer Marks Guidance 

6 (a) (i)  

 
 

1 approximately same angle on the other side 
If more than 1 line drawn then 0 marks. 
 
ignore any arrows indicating direction. 
 
allow “angles equal”/”i=r” written on diagram with line to 
indicate that the angles are equal even if they may not 
appear to be. 
 

  (ii) internal reflection (1) 
refraction (1) 
90 (1) 
 

3 Must be in correct order. 
Not internal refraction for first marking point. 

  (iii)  

 
 

1  

 (b)   

greater from the torch greater from the torch  

greater from the torch greater from the 
spotlight  

greater from the torch same for both  

greater from the 
spotlight greater from the torch  

greater from the 
spotlight 

greater from the 
spotlight  

greater from the 
spotlight same for both � 

  

1  

   Total 6  
 

digital 
radio 

mobile 
phones 

optical 
fibres 

satellite 
transmission 
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