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Turn over     


Instructions
• Use black ink or ball‑point pen.
• Fill in the boxes at the top of this page with your name,  


centre number and candidate number.
• Answer all questions.
• Answer the questions in the spaces provided  


– there may be more space than you need.
• Calculators may be used.
• Any diagrams may NOT be accurately drawn, unless otherwise indicated.
• You must show all your working out with your answer clearly identified at 


the end of your solution.


Information
• The total mark for this paper is 60. 
• The marks for each question are shown in brackets  


– use this as a guide as to how much time to spend on each question.
• In questions marked with an asterisk (*), marks will be awarded for your 


ability to structure your answer logically showing how the points that you 
make are related or follow on from each other where appropriate.


• A list of equations is included at the end of this exam paper.


Advice
• Read each question carefully before you start to answer it.
• Try to answer every question.
• Check your answers if you have time at the end.


Combined Science
Paper 5: Physics 1


Foundation Tier
Wednesday 23 May 2018 – Afternoon
Time: 1 hour 10 minutes 1SC0/1PF
You must have:
Calculator, ruler
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Level 1/Level 2 GCSE (9‑1)
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Answer ALL questions.  Write your answers in the spaces provided.


Some questions must be answered with a cross in a box . 
If you change your mind about an answer, put a line through the box  and then 


mark your new answer with a cross .


1 (a) Which of these speeds would be normal for a person walking?
(1)


  A 0.1 m/s


  B 1.0 m/s


  C 10 m/s


  D 100 m/s


 (b) Figure 1 shows a block hanging from a spring balance.


spring balance 
showing 3.8 N


© webscaping.co.uk


Figure 1


  Use a word from the box to complete the sentence below.


density          mass          volume          weight


  The quantity measured by the spring balance in Figure 1 is
(1)


. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
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 (c) A toy car has a mass of 0.10 kg. 
The toy car accelerates at 2.0 m/s2.


  Calculate the force producing this acceleration. 
State the unit.


  Use the equation 


  F = m × a
(3)


force = . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .   unit = . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .


 (d) Use words from the box to complete the sentences below.  


direction          energy          mass          size


(2)


  Vectors have size and .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .


  Scalars have only . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .


(Total for Question 1 = 7 marks)
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2 (a) A sound wave in air travels a distance of 220 m in a time of 0.70 s.


  (i) State the equation linking speed, distance and time.  
(1)


  (ii) Calculate the speed of the sound wave in air.  
(2)


wave speed = . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  m/s


 (b) Figure 2 shows water waves spreading out from a source.  


  A student measures the wavelength of the waves.  


  He uses a ruler to measure the distance from one crest to the next crest.


crests


ruler


0


Figure 2


  Explain how to improve the student’s method for measuring the wavelength.  
(2)


. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .


. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
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 (c) Sound waves are longitudinal waves.


  Water waves are transverse waves.


  Describe the difference between longitudinal waves and transverse waves.
(3)
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(Total for Question 2 = 8 marks)
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3 (a) Figure 3 shows a spinning flywheel.


flywheel


© coasterphotos.com


Figure 3


  (i) State how energy is stored in a spinning flywheel.  
(1)


. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .


  (ii) State one way to increase the amount of energy stored in the flywheel.  
(1)


. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
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 (b) Figure 4 shows a skier going down a hill.  


200 m


Figure 4


  She descends through a vertical height of 200 m.


  The skier’s mass is 65 kg.


  (i) Calculate the change in gravitational potential energy.


   Use the equation 


ΔGPE = m × g × Δh


   Take the gravitational field strength, g, as 10 N / kg.
(2)


change in gravitational potential energy = . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  J


   (ii) At the bottom of the slope her speed was 36 m/s.


   Calculate her kinetic energy at the bottom of the slope.


   Use the equation 


KE = 
1
2


 × m × v2


(3)


kinetic energy = . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  J
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 (c) Describe how her speed at the bottom of the slope could be determined.
(3)


. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
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(Total for Question 3 = 10 marks)
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4 (a) State two non‑renewable energy sources.
(2)


1 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .


2 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .


 (b) Figure 5 shows the renewable energy sources used in the UK in 2015.


  Figure 5 is to scale. 


other


wind


bioenergy


hydro and 
shoreline 
wave/tidal


Figure 5


  (i) State the energy source that gave the greatest amount of renewable energy 
for the UK in 2015.


(1)


. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .


  (ii) Justify your choice of energy source in part (i).
(1)


. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .


. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .


  (iii) State which of these energy sources gave about 20% of the energy from 
renewable sources for the UK in 2015.


(1)


. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
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  (c) Figure 6 shows all the energy sources used in Canada in 2014 and a 
prediction for 2040.


2014


55%


15%


3%


7%


10%


3% 7%


2040


51%


22%


2%
3%


6%


5%


11%
Key


  hydro/wave 
/tidal


  natural gas


  oil


  coal and coke


  uranium


  biomass/solar 
/geothermal


  wind


Figure 6


   Discuss the effects on the environment of two predicted changes between  
2014 and 2040.


(4)


change 1 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .


. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .


effect on the environment . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .


. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .


change 2 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .


. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .


effect on the environment . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .


. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
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 (d) Figure 7 shows a wind turbine.


rotor blade


tower


generator


gearbox


Figure 7


  Explain how unwanted energy transfers could be reduced in the gear box.
(2)


. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
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(Total for Question 4 = 11 marks)
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5 (a) A student investigates what happens when light travels from air to glass.


  Figure 8 shows some of the apparatus used in the investigation.


glass block


ray box


Y


X


ray of light


normal


Figure 8


  (i) In Figure 8, angle Y is the angle of 
(1)


   A deflection


   B incidence


   C reflection


   D refraction
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  (ii) Figure 9 is a graph of the student’s results.


50
45
40
35
30
25
20
15
10


5
0


0 10 20 30 40 50 60


angle X in degrees


angle Y 
in degrees


Figure 9


   Use the graph to calculate a value for 


angle Y
angle X


(2)


angle Y
angle X


 = . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .


  (iii) The student concludes that angle Y is directly proportional to angle X.


   Explain what the student must do to test this conclusion in more detail.
(3)
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 (b) The speed of light is 3.0 × 108 m/s.


  The wavelength of yellow light is 5.8 × 10−7 m.


  Calculate the frequency of yellow light.


  State the unit.


  Use the equation 


frequency
speed


wavelength
=


(3)


frequency = . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .   unit . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .


 (c) (i) Give one colour of light that has a longer wavelength than yellow light.
(1)
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  (ii) Give one colour of light that has a higher frequency than yellow light.
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(Total for Question 5 = 11 marks)
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6 Figure 10 shows a Geiger‑Müller (GM) tube used for measuring radioactivity.


©Andrew Lambert Science Photo Library


Figure 10


 (a) Describe how a teacher should use a Geiger‑Müller (GM) tube to compare the 
count‑rates from two different radioactive rocks.


(4)
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 (b) A hospital uses a radioactive isotope with a half‑life of 6 hours.  


  A technician measures a count rate of 80 counts per minute (cpm) from this isotope.


100


80


60


40


20


0
20151050


time in hours


count rate in cpm


Figure 11


  Complete the graph on Figure 11, as accurately as possible, to show how the 
count‑rate from this isotope will change from the time of the first measurement.


  The first point is already drawn in Figure 11.
(3)
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  *(c) A radioactive rock is placed near to the front of a Geiger‑Müller (GM) tube.
  A radioactivity count‑rate is first made in air.  


  The count‑rate is measured again with each of three different absorbers between 
the rock and the GM tube.


  Figure 12 shows the count‑rates measured.


absorber count‑rate in 
counts per minute


3 cm of air 1272


thin sheet of paper  931


3 mm thick sheet of aluminium  328


2 cm thick sheet of lead   21


Figure 12


  A scientist has an idea that the rock emits three different types of radiation.  


  Explain how the data in this table supports the scientist’s idea.  
(6)
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(Total for Question 6 = 13 marks)


TOTAL FOR PAPER = 60 MARKS







20


*P60469RA02020*


 
D


O
 N


O
T W


RITE IN
 TH


IS A
REA


 
D


O
 N


O
T W


RITE IN
 TH


IS A
REA


 
D


O
 N


O
T W


RITE IN
 TH


IS A
REA


Equations 


(final velocity)2 – (initial velocity)2 = 2 × acceleration × distance 


v2 – u2 = 2 × a × x


energy transferred = current × potential difference × time


E = I × V × t


potential difference across primary coil × current in primary coil = potential difference across 
secondary coil × current in secondary coil 


Vp × Ip = Vs × Is


change in thermal energy = mass × specific heat capacity × change in temperature


ΔQ = m × c × Δθ


thermal energy for a change of state = mass × specific latent heat 


Q = m × L


P1 V1 = P2 V2


to calculate pressure or volume for gases of fixed mass at constant temperature


energy transferred in stretching = 0.5 × spring constant × (extension)2 


E = ½ × k × x2
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General Marking Guidance 


  


  


 All candidates must receive the same treatment.  Examiners must 


mark the first candidate in exactly the same way as they mark the 


last. 


 Mark schemes should be applied positively. Candidates must be re-


warded for what they have shown they can do rather than penalised 


for omissions. 


 Examiners should mark according to the mark scheme not according 


to their perception of where the grade boundaries may lie. 


 There is no ceiling on achievement. All marks on the mark scheme 


should be used appropriately. 


 All the marks on the mark scheme are designed to be awarded. 


Examiners should always award full marks if deserved, i.e. if the 


answer matches the mark scheme.  Examiners should also be pre-


pared to award zero marks if the candidate’s response is not worthy 


of credit according to the mark scheme. 


 Where some judgement is required, mark schemes will provide the 


principles by which marks will be awarded and exemplification may 


be limited. 


  When examiners are in doubt regarding the application of the mark 


scheme to a candidate’s response, the team leader must be con-


sulted. 


  Crossed out work should be marked UNLESS the candidate has re-


placed it with an alternative response. 


 


 


 


 


 


 


 


 


 


 


 


 







Mark schemes have been developed so that the rubrics of each mark scheme reflects the 


characteristics of the skills within the AO being targeted and the requirements of the 


command word. So for example the command word ‘Explain’ requires an identification of 


a point and then reasoning/justification of the point.  


Explain questions can be asked across all AOs. The distinction comes whether the 


identification is via a judgment made to reach a conclusion, or, making a point through 


application of knowledge to reason/justify the point made through application of 


understanding. It is the combination and linkage of the marking points that is needed to 


gain full marks. 


When marking questions with a ‘describe’ or ‘explain’ command word, the detailed marking 


guidance below should be consulted to ensure consistency of marking. 


 


Assessment 


Objective 


Command Word 


Strand Element Describe Explain 


 AO1* An answer that combines the marking 


points to provide a logical description 


An explanation that links identification of a 


point with reasoning/justification(s) as 


required 


 AO2 An answer that combines the marking 


points to provide a logical description, 


showing application of knowledge and 


understanding 


An explanation that links identification of a 


point (by applying knowledge) with 


reasoning/justification (application of 


understanding) 


 AO3 1a and 


1b 


An answer that combines points of 


interpretation/evaluation to provide a 


logical description 


  


 AO3 2a and 


2b 


  An explanation that combines identification 


via a judgment to reach a conclusion via 


justification/reasoning 


 AO3 3a  An answer that combines the marking 


points to provide a logical description of the 


plan/method/experiment 


  


 AO3 3b   An explanation that combines identifying an 


improvement of the experimental 


procedure with a linked 


justification/reasoning 


 


*there will be situations where an AO1 question will include elements of recall of knowledge directly from the 


specification (up to a maximum of 15%). These will be identified by an asterisk in the mark scheme. 







Question 


Number 


Answer Mark 


1(a) B  1.0 m/s        The only correct answer is B 


 


A  0.1 m/s is incorrect, being 1 metre every 10s, insect 


crawling pace 


C  10 m/s is incorrect, being an Olympic sprinter’s pace, 


much too fast for ‘walking’ 


D  100 m/s is incorrect, being a very fast sport’s car’s pace 


 


(1) 


AO 1 1 


 


Question 


Number 


Answer Mark 


1(b) 


 


weight / force  


(accept circle around weight if not contradicted on answer 


line) 


(1) 


AO 1 2  


 


  







Question 


Number 


Answer Additional guidance Mark 


1(c) 


 


substitution (1)  


(F =) 0.10 x 2.0  


 


 


 


evaluation (1)  


0.2(0)  


  


 


 


 


unit (1)  


N     


  


  


100 x 2 (using 0.10kg = 100g) 


 


reject 0.10 x 2.02 and the follow 


up evaluation (equation given 


should be used) 


 


 


  


correct answer without working 


gets 2 marks  


allow 1 mark total for 2 with 


any other power of ten, so that 


includes 200 for example 


 


separate unit mark  


newtons / Newtons accept 


lowercase ‘n’  


for the abbreviated unit    


accept kg ms-2 


 accept 200 g ms-2 for 3 marks 


(3)   


AO 2 1 


 


                                                                                                                                                                                                


(Total for Question 1 = 7 marks) 


 


 


 


Question 


Number 


Answer Additional guidance Mark 


1(d) 


 


• direction (1)  
 


 
 


• size (1)  


answers only acceptable in 


given order 


 


or magnitude 


(2)  


AO 2 1 







Question 


Number 


Answer Additional guidance Mark 


2(a)(i) 


 


recall speed = distance  


                    time     


accept any correct rearrangement 


or use of s, d and t 


 may use v for speed and x for 


distance 


ignore use of triangles 


(1) 


AO 1 1   


 


Question 


Number 


Answer Additional guidance Mark 


2(a)(ii) 


 


substitution (1) 


 (speed) =   220        


                   0.7(0) 


 


 


 evaluation (1)  


310  (m/s)  


  


allow ecf from part (i) for this 


mark only  


   


 


 


allow any numbers that round to 


310 e.g.  


314   


award full marks for the correct 
answer without working   


(2)   


AO 2 1 


 


  







 


Question 


Number 


Answer Additional guidance 
Mark 


2(b) 


 


an explanation linking:  


• measure across more 


than one (wavelength) 


(1)  


 


 


 


• divide by the number of 


wavelengths (1)   


  


  


use a more accurate device 


(finer divisions) 


use a camera / 
picture/strobe(light) (so the 


waves are not moving) 
 


 


count the number of 


wavelengths    


must be talking about 


measuring, NOT changing the 


wavelength etc.  


(2)  


AO 3 3b 


 


Question 


Number 


Answer Additional guidance 
Mark 


2(c) 


 


a description to include:   


 


• longitudinal – (vibrations) 


parallel to (direction of 
travel) (1)  


 
 


• transverse – (vibrations) 
at right angles to  


(direction of travel) (1)  


 


• (connection between)  


direction of travel with 
(direction of) vibrations 
(1)  


  


  


 back and forth (oscillations)/ 


compressions or rarefactions 


  


 


 


 


up and down (oscillations) 


  


(3)  


AO 1 1 


(Total for Question 2 = 8 marks) 


  







Question 


Number 


Answer Additional guidance Mark 


3(a)(i) 


 


kinetic (1)  only  


(adding another incorrect 


alternative negates) 


(1)   


AO 2 1 


 


Question 


Number 


Answer Additional guidance Mark 


3(a)(ii) 


 


 any one of 


increase the speed (of spinning) 


(1) 


  


increase the mass / weight (of 


the flywheel) (1) 


 
 


accept (idea of) faster   
 


 


 


ignore make it bigger 


(1)   


AO 2 1 


 


Question 


Number 


Answer Additional guidance Mark 


3(b)(i) 


 


substitution (1)  


(ΔGPE =) 65 x 10 x 200  


  


evaluation (1)  


1.3 x 105 / 130 000 (J)  


  


  


 allow substitution mark with 
 65000 (g) 


  


  


 
allow 1 mark for answers 
that round to 1.3 with any 


other power of ten 
 


do not allow 13000 
 
award full marks for the 


correct answer without 


working  


(2)  


AO 2 1 


 


 


 


 







Question 


Number 


Answer Additional guidance Mark 


3(b)(ii) 


 


substitution (1)   


(KE) ½×65×36(2)  
 
 


squaring (1) 
362        (=1296)   


 


 


 


(completing) evaluation  (1)  


42 120  /  4.2(1) x 104  (J)  


  


  


  


  


using 36  1170 (J)  


OR 36x2  2340 (J) scores 2 
marks  (apply power of ten 
error as well if occurring e.g. 


117000 (J) gets 1 mark) 
 


 


 


award full marks for the 


correct answer without 


working 


allow 2 marks for answers that 
round to 4.2 with any other 
power of ten 


 
omitting ½ gives 84240(J) 


scores 2 marks 
 


(3)  


AO 2 1 


 


  







 


Question 


Number 


Answer Additional guidance Mark 


3(c) 


 


a description to include 3 


points from:   


• measure a distance (at the 
bottom) / use mark(er)s 


(certain distance apart)  
(1) 


 


 


• starting timer (at first 


mark(er))  (1) 
 


 


 


• stopping timer (at 2nd 
mark(er)) 


 
OR measures a time 
(interval) (1) 


 


 


 


•  (use speed) =  
distance/time (1) 


  


  


  


 


use a light gate (or equivalent 


sensors idea) not over whole 


slope for this mark point 


 


 


 
 
use of video / (speed)  


camera /interrupts the light 
beam  


  


 


 


accept any time measured for 


this mp including data logger 


OR timer / stopwatch 


  


 


 


(3)  


AO 2 2 


(Total for Question 3 = 10 marks) 


  


 


 


 


  







Question 


Number 


Answer Additional guidance Mark 


4(a) 


 


any two sources from:  


• oil  


 
• (natural) gas  
• coal  


• nuclear/uranium  


  


accept petrol /diesel for 


oil 


 


accept fossil fuel(s) for 


any of the first three i.e. 


fossil fuel and oil or coal 


or gas scores 1 mark but 


fossil fuel and nuclear 


scores 2 marks  


(2)   


AO 1 1 


 


Question 


Number 


Answer Additional guidance Mark 


4(b)(i) bioenergy   biofuel / biomass  


  


  


(1) 


AO 3 1b 


 


 


Question 


Number 


Answer Additional guidance Mark 


4(b)(ii) 


 


largest area / fraction /  


percentage (idea) 


 must be referring to 


the chart, not just 


repeating 4bi stem- can’t 


have greatest/ largest 


amount by itself 


 


(1) 


AO 3 1b 


 


  


Question 


Number 


Answer Additional guidance Mark 


4(b)(iii) wind    (1) 


AO 3 1b 







Question 


Number 


Answer Additional guidance Mark 


4(c) 


 


discussion to involve two points 


each giving change and effect 


 (max 4 marks)  


 


  


 some examples: 


 


change: biomass-solar-geothermal  


(fraction) increases (1)  


effect: e.g. reduces greenhouse 


gas / CO2 emissions (1)  


  


 


 


change: ‘wind’ (fraction) increases  


(1)  


effect:  e.g. visual/noise pollution 


arguments (1)  


  


 


 


change: ‘natural gas’ (fraction) 


increases (1)  


effect:  e.g.  contributes to global 


warming (1)  


 


 


change: ‘uranium’ (fraction) 


decreases (1)  


effect:  e.g. less radioactive waste   


(1) 


  


ignore vague responses 


such as ‘environmentally 


friendly’, less pollution 


etc. 


candidates may give 


positive or negative 


effects  


 


 


 
for this change (and for 


oil) allow decreases 
(with a correct 
accompanying effect for 


2 marks)   
 


 


 


 


accept conserves  


non- renewables but not 


just ‘more renewable’ 


(4)  


AO 3 2a 


AO 3 2b 


 


 


 







Question 


Number 


Answer Additional guidance Mark 


4(d) 


 


an explanation linking  


use of lubrication / oil (1)  


to reduce friction (between parts) 


(1)  


  


  


  


(2)  


AO 2 1 


(Total for Question 4 = 11 marks) 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


  







Question 


Number 


Answer Mark 


5(a)(i) D   refraction  The only correct answer is D 


A  ‘deflection’ is an incorrect distracting description 


B  ‘incidence’ is incorrect, that would be angle X 


C  ‘reflection’ is incorrect, no reflection being shown in the  


diagram 


(1) 


AO 1 1 


 


 


Question 


Number 


Answer Additional guidance Mark 


5(a)(ii) 


 


any pair of coordinates 


selected from the line   (1)  


 


 


 in range   0.6(0) to 


0.7(0) (1)       


  


e.g. 20 and (13 or 14) 


or 10 and (6 or 7) 


ignore any units given 


 


award full marks for a correct 


answer without working   


(2)   


AO 2 1 


 


Question 


Number 


Answer Additional guidance Mark 


5(a)(iii) 


 


an explanation linking: 


  


repeat (1) 


 


 


different angles / more 


values of X (1)  


  


for larger angles / values 


of X (1)  


  


  


allow ‘more measurements’ / 


‘repeat experiment’ / collect 
more data 


  


 


 


 


 


> 20° 


(3)  


AO 3 3a 


 


 


 







Question 


Number 


Answer Additional guidance Mark 


5(b) 


 


substitution (1) 


  3.0 (× 108)         


  5.8 (× 10-7)  


     


evaluation (1)  


 5.2 × 1014   


  


 


 


 


 


unit (1)  


 


 Hz  


   


 


 


 


answers that round to 5.2 × 


1014  


award 2 marks for a correct 


answer without working   


 allow 1 mark for answers that 


round to 5.2 to any power of 


ten 


 


independent mark 


 


accept hz or s-1 or per sec(ond) 


or hertz 


 


accept kHz, MHz etc with 


correct power (1011 kHz, 108 


MHz) 


(3)   


AO 2 1 


 


Question 


Number 


Answer Mark 


5(c)(i) red or orange (1) 


AO 1 1 


 


Question 


Number 


Answer Additional guidance Mark 


5(c)(ii) green or blue or indigo or 


violet 


 (1) 


AO 1 1 


(Total for Question 5 = 11 marks) 


  







Question 


Number 


Answer Additional guidance Mark 


6(a) 


 


a description to include: 


1. put rock(s) in front of/near 


tube (1) 


 


2. measure (count rate)  


separately for the two  


different rocks (1) 


 


 


3. measure each count for the 


same time period (1) 


 


4. keep source-detector  


distance the same for both 


rocks (1) 


 


 


5. take (into account)/measure 


background count (1) 


 


6. repeat readings and take  


average(s) (1) 
 


 


  


 


not ‘in’ tube 


 


keep rocks apart 


  


  


  


  


(4) 


AO 2 2   


 


  







Question 


Number 


Answer Additional guidance Mark 


6(b) 


 


• point after first half-life -  
6, 40 (1)  
 


• point after second half-life - 
12, 20 (1) 


 
 point after third half-life -  


18, 10  (1) 


within 1 small square by 


eye   


 
 


 
 


smooth curve starting at 
80, with a decreasing 
gradient passing through 


one correct half-life point 
scores 2 marks 


 


smooth curve starting at 


80, with a decreasing 
gradient passing through 
two correct half-life 


points scores 3 marks 
 


if no other mark scored  


smooth curve showing 


decreasing gradient but 


not going through any 


correct points scores 1 


mark 


(3)  


AO 3 1a 


 


  







Question 


Number 


Answer Mark 


6(c) 


 


Answers will be credited according to candidate's 


deployment of knowledge and understanding of the 


material in relation to the qualities and skills outlined in 


the generic mark scheme. 


The indicative content below is not prescriptive, and 


candidates are not required to include all the material 


which is indicated as relevant. Additional content included 


in the response must be scientific and relevant. 


AO3 Strand 2a and 2b  (6 marks) 


• shows some idea that the data can support arguments 


about alpha, beta and gamma radiation being present  


• argues that there is some evidence that alpha might be 


emitted (count rate going down with paper interposed)  


• argues that there is a lot of evidence that beta parti-


cles are emitted (count rate goes down a lot when the 


aluminium is inserted)  


• argues that there might be some gamma getting 


through (lead stopping everything apart from gamma) 


OR that with the lead present the count rate has gone 


down to a level consistent with background, so no 


gamma was present  


a level 3 answer will use data effectively 


(6) 


AO 1 1 


  







Level Mark Descriptor 


 


 0  No rewardable material. 


Level 1 1-2  Deconstructs scientific information but understanding and 
connections are flawed. An unbalanced or incomplete argu-


ment that provides limited synthesis of understanding.  
 


 Judgements are supported by limited evidence. (AO3) 


Level 2 3-4  Deconstructs scientific information and provides some logi-
cal connections between scientific concepts. An imbalanced 


argument that synthesises mostly relevant understanding, 
but not entirely coherently.  


 


 Judgements are supported by evidence occasionally. (AO3) 


Level 3 5-6  Deconstructs scientific information and provide logical con-


nections between scientific concepts throughout. A bal-
anced, well-developed argument that synthesises relevant 
understanding coherently.  


 


 Judgements are supported by evidence throughout. (AO3) 


(Total for Question 6 = 13 marks) 
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Introduction
This was the first examination of Physics Paper 1 as part of the Foundation Level of a new


specification of the Combined Science examination. The questions were set to test knowledge,


application and the candidates’ ability to analyse information and ideas having been taught the


seven topics which make up the specification.


The topics covered by the specification are:-


Topic 1 – Key concepts of physics


Topic 2 – Motion and forces


Topic 3 – Conservation of energy


Topic 4 – Waves


Topic 5 – Light and the electromagnetic spectrum


Topic 6 – Radioactivity


Topic 7 – Astronomy


The assessment is through multiple choice questions, short answers, extended writing, calculations


and analysis. New to this specification is the testing of the skills acquired by candidates when


completing practical work. The specification includes core practicals which should be included in


the scheme of work and a number of suggested practicals which exemplify points in the


specification to help candidates’ understanding.


The work produced for the examination showed that most candidates were able to deal with


calculations when given the equation to use. Most candidates showed the substitution so that even


with an incorrect evaluation a mark could be obtained. Candidates also coped well with obtaining


information from pie charts but were often unable to provide scientific reasoning for the changes


they had identified in the data.


The use of indices in the values of the speed of light and the frequency of yellow light showed that


some candidates were either unfamiliar with indices or were unable to use a calculator correctly to


produce an answer to the correct power of ten.


Candidates were less successful when describing how measurements had to be made to determine


a quantity in a practical situation, suggesting more emphasis needs to be placed on practising these


skills throughout the course.


The need for accuracy in describing the difference between longitudinal and transverse waves was


not appreciated by many candidates and the descriptions given were often vague and not worthy


of credit.


Candidates find radioactivity a difficult topic to understand and if apparatus is not available need to


try simulations of radioactive decay to plot graphs, appreciate the existence of background


radiation and the significance of various materials in absorbing the different types of radiation.


GCSE Science 1SC0 1PF     3







Question 1 (b) 


Many candidates thought the quantity measured by a spring balance was mass despite the


question showing 3.8 N in the diagram. The answers 'density and volume' were given occasionally.


Tests that candidates know the difference between mass and weight.


This example shows the confusion that candidates


have between mass and weight and that this


student chose the wrong one.


Look at the diagram it is meant to help. It shows


the measurement in newtons, which is the clue


that weight is being measured.
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Question 1 (c) 


The equation was given and only a substitution and evaluation were required and many candidates


were able to correctly evaluate the force as 0.2. However many did not give the unit, newton (N) or


did not appreciate what was required in the space for unit. Quite commonly candidates squared


the value for the acceleration, confused by the unit for acceleration of m/s


2


. This error meant no


marks could be awarded for the calculation as even with the working shown the substitution was


incorrect. Many candidates attempted to give the derived units for force but tended to write


kg/m/s


2


 rather than the correct derived unit kg m/s


2.


To gain three marks the candidate must complete the calculation and give the correct unit for force.


This example shows the substitution, evaluation


and the correct unit.


Always show the substitution into the equation.


GCSE Science 1SC0 1PF     5







Using derived unit is acceptable.


It is preferred that the unit of force is given as the


newton (N) but as the units on both sides of the


equation must be equivalent then kgm/s


2


 is


acceptable.


Look at the units for the quantities in the question;


this may provide a way of finding the unit for the


answer.
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Values must be correctly substituted into formulae.


This answer shows the value for acceleration which


should be 0.2 substituted as 0.4 because the


candidate has confused the quantity in the


equation with the units used for acceleration.


Just insert the value into an equation. It is only


when the quantity is squared in the equation as in


KE=½mv


2


 that the value has to be squared for the


substitution.


Question 1 (d) 


The majority of candidates were familiar with the definitions of vector and scalar giving direction for


vector and size for the scalar.
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Question 2 (a) (i)


Many candidates drew a ‘triangle’ and then went on to write the equation incorrectly usually speed


= distance x time, confirming the view that the use of ‘triangles‘ does not necessarily assist


foundation candidates in producing a correct equation . If candidates learn one version of an


equation they can at least gain a mark for substitution even if the rearrangement is incorrect and


consequently the evaluation. Some candidates are not aware that an equation requires an equality.


A complete equation must be written.


An equation must have an equal sign to relate the


quantities.


Make sure you use all the quantities given in the


question to produce the equation with an equal


sign.
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Question 2 (a) (ii)


2b Many candidates were able to give the answer 314 with a variety of decimal places shown; these


answers gained both marks. Very few candidates rounded correctly to give 310m/s. A common


incorrect answer was 154 obtained by multiplying speed by time. This could gain a mark if working


was shown and the answer obtained as the result ofa correct substitution into an incorrect


equation. However with no working shown no mark could be awarded.


Calculation using an equation which had to be recalled in both parts of the question were shown


for the marking of 2aii so that an error could be carried forward.


This answer shows a correct equation which is


crossed out and replaced by an incorrect equation


in 2ai. 2aii then has the correct substitution for the


speed to be calculated and the rounding to one


decimal place is correct.


It should be noted that the unit of speed is given as


m/s at the end of the question as metres is the unit


of distance and seconds is the unit of time. It


should be realised that speed is distance /time


from the unit for speed.
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Use of incorrect equation


When an equation has to be recalled and this is


done incorrectly a correct substitution into an


incorrect equation will gain a mark


The equation and the substitution must be seen to


get the mark. An answer of 154 m/s with no


working shown does not gain a mark.
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Question 2 (b) 


Candidates were rarely able to score two marks and when one mark was awarded it was usually for


some method of making the waves appear stationary such as taking a photograph or occasionally


using a stroboscope. Only a few candidates clearly suggested measuring across more wavelengths


Candidates rarely mentioned measuring across more than one wavelength and dividing by the


number of wavelengths but frequently gave the idea of repeating the measurement of a


wavelength which is not an improvement and did not gain a mark. The use of a longer ruler was not


credited unless it was clear that this was used to measure across more wavelengths and candidates


rarely commented on the accuracy of the ruler. A few candidates were not able to relate the


distance between the two crests shown on the diagram to the measurement of the wavelength


required in the question.


Various methods of improving the way in which the wavelength of the water wave can be measured


were given.
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Taking the picture gains a mark in the additional


guidance column of the mark scheme but the


second mark is not given as there is no indication


that measurements will be made across more than


one wavelength and the answer divided by the


number of waves.


It should be noted that the question has two marks


and therefore needs two points to be made for the


answer.
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This answer gives the most common way of improving a measurement which has a large


uncertainty


The student measures a larger distance and then


counts how many waves are in that distance to


find one wavelength.


Remember that if the measuring instrument is not


sensitive enough or the experimental set up leads


to variations, then results can be improved by


measuring more of the quantity or using a more


sensitive measuring device.
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Question 2 (c) 


Most candidates were aware that one of the waves moved up and down or at right angles and the


other moved back and forth but did not mention this applied to vibrations rather than waves and


often related the motion to the wrong type of wave. If the direction of vibration was related


correctly to the wave it was rare to find the motion of the vibrations linked to the direction of travel


of the wave.Candidates need to be able to describe accurately the motion of each type of wave as


well as being able to give an example of each.


The answer requires a description of the direction of the vibrations in both longitudinal and


transverse waves and how this direction of vibration is linked to the direction of travel of at least


one of the waves.


This answer gives the correct relationship between


the vibrations and the direction of travel for both


types of wave.


To remember the relationship between the


direction of vibration and the direction of travel of


the waves it is often helpful to use a labelled


diagram. Correctly labelled diagrams of


longitudinal and transverse waves showing the


direction of travel would have been sufficient to


gain full marks for this answer.
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The differences between the two types of waves must be included together with the direction of


travel of the waves.


The student has used parallel and perpendicular


correctly with respect the waves but has not stated


what the vibrations are parallel and perpendicular


to.


Remember to include the whole description of a


wave not just the direction of the vibrations.
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Question 3 (a) (i)


Many candidates did not recognise kinetic energy as a store of energy and others were not familiar


with the term flywheel.The majority of candidates were not therefore able to gain the mark for this


question.


Question 3 (a) (ii)


As candidates did not generally recognise kinetic energy as a store of energy it was not surprising


that the majority were unable to state how the energy stored could be increased. Those that did


gain a mark stated that the flywheel would need to rotate faster with a few suggesting the mass


would increase. Using ’a bigger flywheel’ did not gain a mark as it is not clear that the candidate is


referring to mass rather than volume increasing.
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Question 3 (b) (i)


Most candidates were able to gain the two marks for this calculation and most showed their


working, which allowed one mark for substitution with an incorrect evaluation.


The substitution of three values into an equation was done correctly by the majority of candidates


and the use of ΔGPE and Δh in the equation to represent the change in gravitational energy and


change in height respectively did not cause a problem to candidates.


Having been given the equation most candidates


could successfully carry out the substitution and


evaluation.


GCSE Science 1SC0 1PF     17







Showing the substitution into the equation allows


a mark to be scored even if the evaluation is


incorrect.


Question 3 (b) (ii)


Many candidates were able to gain three marks for this calculation. If the substitution mark was


often lost it was often for showing the square of the mass or vertical height rather than the velocity


or not showing that 36 was squared. Candidates could still gain two marks if, in the calculation, the


½ was omitted or 36 or 36 x 2 were used to give the correct answers for the use of these values.


Units should not be included with the substitution as this often causes confusion.


The 36 has been substituted as a square but the


power of two has been attached to the unit and


the calculation has been completed without 36


being squared. One error has been made and this


answer gains two marks.
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Just substitute numerical values and if necessary


put in the unit of the quantity being found at the


end of the calculation.
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Although full marks would be awarded for the correct answer without any working two marks


would be given for the substitution including 36


2


 without any evaluation.


Full marks for correct answer.


Always show the substitution to make sure you can


be awarded marks.
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Question 3 (c) 


3c Candidates on average only managed to gain 1 mark for this question partly because the


requirements of the question were misinterpreted.It was the speed at the ‘bottom of the slope’ that


was required not the average speed for the whole slope and ‘how the speed can be determined’


requires the use of instruments to determine both distance and time at the bottom of the slope


and then, for the last mark, the use of the equation speed = distance/time. Candidates that gained


a mark usually did so for measurement of time which did not have to be related to the correct part


of the slope. However a mark was rarely awarded for measuring the distance travelled at the


bottom of the slope as most answers inferred the distance had been from top to bottom had been


considered. Some candidates gained a mark for the use of the equation but did not mention how


the measurement of the quantities in the equation was to be achieved.


This question requires candidates to apply their knowledge of measuring quantities in an


unfamiliar situation. In order to answer the question properly candidates needed to appreciate that


it was the speed at the bottom of the slope that was required and not the average speed down the


slope. It was also necessary to realise that in order to determine speed measurements of time and


distance needed to be taken.


This candidate has likened the skier coming down


the slope to the use of slopes and light gates


measuring the speed of a trolley and has gained


full marks.
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When the question gives an application that you


are not familiar with link the quantities that are to


be measured to similar measurements made in


your practical investigations


Misunderstanding the question.


The candidate has not realised that the question is


about the speed at the bottom of the slope and is


timing for the whole slope. This does get a mark


for timing but there is no mention of distance and


this would need to be relevant to the bottom of


the slope to get a mark. The question asks for


speed and the candidate is only concerned with


comparing times.


Read the question carefully and note the main


points which are in this question. These are


concerned with measuring speed at the bottom of


the slope.
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Question 4 (a) 


Most candidates gained both marks from being able to name two non-renewable energy sources. It


was only when fossil fuels was given as one energy source and a fossil fuel such as coal was given


as a second source that the mark was reduced to one.


Question 4 (b) 


Many candidates were able to gain a mark for each part of this question giving a total of three


marks.Candidates found it easiest to give the energy source that gave the greatest amount of


renewable energy but found it more difficult to justify their choice because they did not refer to the


pie chart. More than half the candidates were able to work out that 20% of the pie chart


represented wind energy to gain the third mark.


Use of pie charts to give data which is to be interpreted.
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The answer shows that the candidate can analyse


information using the pie chart but is not able to


see that 20% of the pie chart is occupied by wind.


Learn the relative percentages of slices of pie


charts.
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Question 4 (c) 


Only a few candidates gained full marks on this question. Many were able to compare the two pie


charts and to note the changes that were predicted between 2014 and 2040. However, some


candidates only noted in which energy sources there was a change and did not state if this was an


increase or decrease so no mark was awarded. The environmental effect of the change given


proved to be more difficult for the candidate to gain marks. Scientific reasons such as ‘reduces


greenhouse gases’ or ‘less radioactive waste produced’ were awarded marks whereas the general


comments such as ‘less pollution’ or ‘more environmentally friendly’ did not gain credit.


The question tests the ability of candidates to compare two sets of information and then to use


scientific ideas to describe how these changes will affect the environment.
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The response gains full marks because both the


changes given are correct in terms of increases


and decreases and the effect that each is likely to


have on the environment is correctly described in


scientific terms.


Identify the largest changes that you can see from


the two pie charts and then consider if there is an


increase or decrease. A change without the


accompanying increase or decrease will not gain a


mark. Then use your knowledge of factors like


global warming or carbon dioxide emissions to


give a scientific effect on the environment.
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The answer shows a good analysis of the pie charts but does not give any scientific reason for the


effect of the increase in the use of natural gas on the environment.


Indicates changes correctly but 'less damage to the


environment' is not a scientific statement and is


incorrect as it would give an increase in carbon


dioxide.
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Remember natural gas is a fossil fuel and is


therefore non-renewable.


Question 4 (d) 


There was only the occasional correct answer which suggested lubrication and even fewer that


gave the reason for this as ‘reducing friction’.
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Question 5 (a) (ii)


About half of the candidates could select a pair of co-ordinates from the line and determine a value


for angle Y /angle X.


This question tested the skill of transferring information from one form to another.


Most candidates could take the reading of angles X


and Y but sometimes used them wrongly to give


the wrong ratio.
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Note the labels on the axes of the graph and the


ratio to be found.


The sill of reading a graph correctly was tested.
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Information correctly transferred from the graph


to the ratio.


The ratio was noted and then converted to a


decimal.


Question 5 (a) (iii)


Although three marks were available for this question many candidates did not gain any marks. The


question was based on a practical exercise and asked what a student must do to test the


conclusion arrived at in 5aii in more detail. Many candidates stated ‘plot more points ‘and gained no


marks because what is required is how the experiment has to be carried out to enable the results


to be obtained so that the points can be plotted. Some candidates did suggest repeating the


experiment or collecting more data but very few extended this to ‘repeat for larger angles of X’.


The question requires a description of what the student must to practically to test the conclusion in


more detail.


'Get more data' was sufficient to gain one mark as


was 'do a repeat'.
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Remember this is a practical exercise and


therefore you need to explain what you would do


practically.


The practical work that needs to be done to test the conclusion in more detail is fully explained.


The response includes the need to repeat at


different angles and to extend the range of angles


used. This is worth 3 marks.


Remember that when carrying out experiments to


test conclusions more results are needed so the


experiment has to be repeated and the validity of


the conclusion can be tested by increasing the


range over which the measurements are made.
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Question 5 (b) 


Only a few candidates gained more than one mark for this calculation although the equation was


given and only a direct substitution was required to calculate the frequency. Candidates found the


positive and negative indices very difficult to deal with but usually obtained 5.2 which was given to


random powers of ten. Candidates usually gained a mark either for showing the substitution or


giving the answer with a power of ten error. Hertz(Hz) was sometimes given as the frequency but s


-1


was very rarely seen.


Using positive and negative powers of ten in a division calculation.


Candidates were able to show the substitution but


could not use their calculators to deal with the


negative power of ten as a divisor.


Practice using calculators to do negative power of


ten calculations.
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Question 5 (c) (i)


Many candidates were not able to recall the order of the colours of the visible spectrum with


respect to wavelength.


Question 5 (c) (ii)


Many candidates were not able to recall the order of the colours of the visible spectrum with


respect to frequency.
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Question 6 (a) 


Only a few candidates were able to gain more than one mark for this question and from the


number of blank spaces it would appear that some candidates were not familiar with the apparatus


shown. Those candidates that did gain marks generally achieved them for ‘putting the rocks in front


of the GM tube’ or ‘measuring each rock separately’. There was rarely a mention of background


radiation, or keeping each rock at the same distance from the tube.A popular misconception was


that the rock was put inside the GM tube.There was also much irrelevant information on safety


precautions or the addition of absorbers such as paper or aluminium.


It was apparent from the responses to this question that many candidates were not familiar with


experiments that showed measurements being made with a Geiger-Muller(GM) tube
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This response gives the three most common


responses of having a rock near the GM tube, for a


given time and then repeating the experiment with


the second rock.


Learn the experimental procedures that are used


for measuring instruments given in the


specification.
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This response fully explains how the GM tube should be used to compare the count rate of two


different radioactive rocks.


The answer gives a very good description of the


experimental process and could only be improved


if the background count had been taken into


consideration.
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The use of instruments used to make


measurements needs to be learnt so that a


detailed description can be given.
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Question 6 (b) 


There were many blank responses. The concept of half-life was not well enough understood by


many candidates to allow them to work out the points that had to be plotted using the information


in the stem of the question. However, a significant number of candidates did gain a mark for


drawing the shape of a radioactive decay curve which started at 80 but did not pass through any of


the calculated points. Those few candidates that were able to work out the count rate for each of


the half-lives were then likely to plot the second point wrongly because they misread the horizontal


scale on the graph.


In this question candidates had to plot a graph from points which they had to be determine.
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The first and third points plotted on the graph are


correct, however the second point is plotted at


11,20 stead of 12,20 because the scale on the


horizontal axis has been misread. With only two


correct points, if the graph had been a smooth


curve instead of dot-to dot, then the third mark


would have been awarded.


Read scales on graphs carefully to plot points


correctly and use a smooth curve to join points


that appear to be in the form of a curve.
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Plotting a graph.


The response shows the points plotted correctly


and a smooth curve used to join them.
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If you know that a decay curve is a smooth curve


starting at 80 with a decreasing gradient then show


this on the graph even if you cannot calculate the


points. Give the examiner the opportunity to


award marks for what you do know.
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Question 6 (c) 


6c The majority of candidates were able to achieve level 1 generally because they made some


reference to one of the columns of data. The candidates generally did not associate the data with


the need to mention alpha, beta and gamma radiation. If this link was made and the names of the


radiations included then level 2 or 3 could be achieved. Candidates were often confused by the four


count rates in the table and three types of radiation being mentioned and were not aware of


background radiation.Those candidates that realised the question referred to alpha,beta and


gamma radiation often limited their response to level 2 by not making effective use of the data in


the table or suggesting the absorbers were in fact emitting the radiation.


This response attempts to use the data but does not link this to alpha, beta and gamma radiation.


This limits the response to Level 1.
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There is no use of the quantitative values given in


the table and there is no mention of the types of


radiation which can pass through the absorbers.


Read the question carefully and use the


information in the stem, as well as that given in the


table. Remember if numerical values are given


then you will be expected to use them.
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The response uses more of the information provided and shows relevant understanding.


Judgements are supported by evidence which makes this response Level 2.
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This answer meets the requirements of a level 2


response. There are some logical connections but


the work is unbalanced and incomplete.


Remember to use all the information that is


available and quote values whenever possible.
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The response deals with the three radiation types, presents a coherent argument concerning the


penetration of the radiations by the different absorbers and is worthy of a Level 3.
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Although the candidate has only quoted one of the


numerical values and has included irrelevant


statements about ionisation there is enough of a


logical argument linked to the data to award a


Level 3.


When the question asks for the data in the table to


be used, consider the data as the start of your


reasoning and link this to the types of radiation


that you know are detected by the Geiger-Muller


tube.
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Paper Summary
Based on their performance on this paper, candidates are offered the following advice:


Always show your working for calculations


If the question has two marks then you need to make two points to get both marks


Learn to evaluate positive and negative indices using your calculator


Use the information provided by diagrams and images to help answer questions.


Learn the meanings of scientific terms in physics


Read all questions carefully and take note of the command words


Have a calculator with you in the examination


Plot points on graphs and practice drawing lines or curves of best fit accurately.


Learn what alpha, beta and gamma radiations are.
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Grade Boundaries
Grade boundaries for this, and all other papers, can be found on the website on this link:


http://www.edexcel.com/iwantto/Pages/grade-boundaries.aspx
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Turn over     


Instructions
• Use black ink or ball-point pen.
• Fill in the boxes at the top of this page with your name,  


centre number and candidate number.
• Answer all questions.
• Answer the questions in the spaces provided  


– there may be more space than you need.
• Calculators may be used.
• Any diagrams may NOT be accurately drawn, unless otherwise indicated.
• You must show all your working out with your answer clearly identified at 


the end of your solution.


Information
• The total mark for this paper is 60. 
• The marks for each question are shown in brackets  


– use this as a guide as to how much time to spend on each question.
• In questions marked with an asterisk (*), marks will be awarded for your ability 


to structure your answer logically showing how the points that you make are 
related or follow on from each other where appropriate.


• A list of equations is included at the end of this exam paper.


Advice
• Read each question carefully before you start to answer it.
• Try to answer every question.
• Check your answers if you have time at the end.
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Answer ALL questions.  Write your answers in the spaces provided.


Some questions must be answered with a cross in a box . 
If you change your mind about an answer, put a line through the box  and then 


mark your new answer with a cross .


1 (a) Complete the following sentences using one of the phrases from the box below.


efficiency is reduced
the national grid
a power station


heat loss is reduced
a transformer


  (i) Electrical power is generated at 
(1)


. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .


  (ii) Electricity is transmitted over long distances by transmission lines that are part of
(1)


. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .


  (iii)  Electricity is transmitted at high voltages so that
(1)


. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .


 (b) Which statement is true for transformers?  
(1)


  A Transformers can only step-up voltages.


  B Transformers can only step-down voltages.


  C Transformers can work with direct current.


  D Transformers have primary and secondary coils.
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 (c) In a small transformer


  ● the primary voltage is 230 V
  ● the primary current is 0.020 A
  ● the secondary voltage is 5.0 V


  Calculate the secondary current.


  Use the equation


    
I


V I


Vs
p p


s


=
×


(2)


secondary current = . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  A


(Total for Question 1 = 6 marks)
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2 (a) Figure 1 shows the magnetic field produced by a current in a long, straight wire. 


current in the wire


magnetic field


Figure 1


  Which row of the table is correct when the strength of the magnetic field is greatest? 
(1)


distance from the wire current


A small small


B small large


C large small


D large large


 (b) Which of these materials would be the most suitable for making a temporary magnet? 
(1)


  A copper


  B iron


  C plastic 


  D steel
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 (c) Figure 2 shows a magnet holding some paper clips.


Figure 2


  Describe how a student could show that the paper clips are induced magnets.
(2)


. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .


. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .


. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .


. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .


 (d) Describe how you could show that the Earth has a magnetic field.
(2)


. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .


. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .


. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .


. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
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 (e) A student uses a compass to investigate the magnetic field near a bar magnet. 


  The student places the compass near the bar magnet as shown in Figure 3. 


Figure 3


  (i) Mark the north pole of the bar magnet with an ‘N’ in Figure 3. 
(1)


  (ii) State two ways in which the investigation could be developed to show the 
shape of the magnetic field around the bar magnet. 


   You may add to Figure 3 to help with your answer. 
(2)


1 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .


. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .


2 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .


. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .


(Total for Question 2 = 9 marks)
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3 (a) (i) Which of these forces keeps the Moon moving around the Earth? 
(1)


   A contact


   B electrostatic


   C gravitational


   D magnetic


  (ii) Which of these is a scalar quantity?
(1)


   A velocity


   B momentum 


   C energy


   D acceleration


 (b) Figure 4 shows a box at rest on a floor. 


  The force that the floor exerts on the box is shown by the vector in Figure 4. 


force of the floor on the box


floor


box


Figure 4


  Add another vector to the diagram in Figure 4 to show the weight of the box.
(2)
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 (c) Figure 5 shows part of a cart. 


axle
wheel


Figure 5


  When the wheels turn the axles become warm. 


  (i) Explain why the axles become warm when the wheels turn.  
(2)


. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .


. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .


. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .


. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .


  (ii) Give one way of reducing the heating of the axles when the wheels turn.
(1)


. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .


. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
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 (d) (i) Complete the equation that relates efficiency, useful energy transferred by a 
device and total energy supplied to the device. 


(1)


efficiency = 


  (ii) In one second an engine has a total energy input of 7500 J.


   In one second 3200 J is transferred to the surroundings as wasted energy.


     Calculate the useful energy transferred by the engine.
(1)


useful energy transferred = . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  J


  (iii) Calculate the efficiency of this engine. 
(2)


efficiency of the engine = . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .


(Total for Question 3 = 11 marks)
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4 (a) Figure 6 shows a graph of current against potential difference for an electrical component.


current (A)


potential difference


0
0


Figure 6


  Which electrical component will show this variation of current with potential difference? 
(1)


  A thermistor


  B low value resistor at constant temperature


  C high value resistor at constant temperature


  D diode


 (b) A lamp is connected to a potential difference of 0.24 V. 


  The current in the lamp is 0.12 A. 


  (i) Calculate the power of the lamp. 


   Use the equation 


     P = I × V
(2)


power of the lamp = . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  W
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  (ii) The potential difference is changed to 0.30 V. 
   The current in the lamp is now 0.13 A.


   The lamp is switched on for 35 s. 


   Calculate the energy that is transferred in this time. 
   Select an equation from the list of equations at the end of this paper. 


(2)


energy transferred = . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  J


  (iii) The current in the lamp stays at 0.13 A. 


   Calculate the charge that flows through the lamp in 35 s.  
   Use the equation 


     Q = I × t
(2)


charge = . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  C
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 (c) A student measures the current in the lamp for several values of potential 
difference across the lamp. 


  Figure 7 shows the student’s results. 


potential difference across 
the lamp in volts (V)


current through the lamp 
in amps (A)


0.06 0.05


0.12 0.08


0.18 0.10


0.24 0.12


0.30 0.13


0.36 0.13


Figure 7


  The student uses the results in Figure 7 to write this conclusion.


  ‘As the potential difference across the lamp increases, the current in 
the lamp increases and the relationship is directly proportional.’


  Comment on the student’s conclusion.  
(3)
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(Total for Question 4 = 10 marks)
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5 (a) A student uses the apparatus in Figure 8 to determine the specific heat capacity 
of water.


thermometer


polystyrene 
cup


water


12 V 
power supply


joulemeter (measures energy supplied)


immersion 
heater


Figure 8


  (i) State the measurements needed to calculate the specific heat capacity of water.
(4)
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  (ii) State two ways that the apparatus could be adapted to improve the procedure.
(2)


1  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
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 (b) The student decides to measure the temperature of the water every minute while 
it is being heated. 


  Figure 9 shows a graph of the student’s results.
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Figure 9


  Predict the temperature of the water if the heating continues up to 8 minutes.
(1)


temperature of the water = . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  °C
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 (c) Another student decides to melt some ice. 


  The student melts 380 g of ice at 0 °C. 


  The specific latent heat of fusion of ice is 3.34 × 105 J/kg.


  Calculate the thermal energy needed to melt the ice.


  Select an equation from the list of equations at the end of this paper.
(2)


thermal energy needed = . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  J


 (d) The volume of 380 g of ice is 410 cm3.


  Calculate the density of the ice in g/cm3.  
(2)


density = . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  g/cm3 


(Total for Question 5 = 11 marks)
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6 A cyclist is riding a bicycle at a steady velocity of 12 m/s.


 The cyclist and bicycle have a total mass of 68 kg.


 (a) Calculate the kinetic energy of the cyclist and bicycle.


  Use the equation 


KE = 
1
2


 × m × v2


(2)


kinetic energy = . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  J


 (b) Describe the energy transfers that happen when the cyclist uses the brakes to stop.  
(2)
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. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
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 (c) The cyclist starts to cycle again. 


  The cyclist does 1600 J of useful work to travel 28 m.  


  Calculate the average force the cyclist exerts.  
(3)


average force = . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  N
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  *(d) A class of students investigate the power output of each student in the class. 


  The class must decide whether they use a method using steps or a method using weights. 
  The whole class must use the same method.


  Plan what measurements the students should take and how these can be used to 
calculate and compare the power output of each student. 


  You may draw a diagram to help with your plan.  
(6)
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(Total for Question 6 = 13 marks)


TOTAL FOR PAPER = 60 MARKS
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Equations


(final velocity)2 – (initial velocity)2 = 2 × acceleration × distance 


v2 – u2 = 2 × a × x


energy transferred = current × potential difference × time


E = I × V × t


potential difference across primary coil × current in primary coil = potential difference across 
secondary coil × current in secondary coil 


Vp × Ip = Vs × Is


change in thermal energy = mass × specific heat capacity × change in temperature


ΔQ = m × c × Δθ


thermal energy for a change of state = mass × specific latent heat 


Q = m × L


to calculate pressure or volume for gases of fixed mass at constant temperature


P1 V1 = P2 V2


energy transferred in stretching = 0.5 × spring constant × (extension)2 


E = ½ × k × x2


Every effort has been made to contact copyright holders to obtain their permission for the use of copyright material. 
Pearson Education Ltd. will, if notified, be happy to rectify any errors or omissions and include any such rectifications in 
future editions.
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General Marking Guidance 


  
  


             All candidates must receive the same treatment.  Examiners must 
mark the first candidate in exactly the same way as they mark the last. 


       Mark schemes should be applied positively. Candidates must be 
rewarded for what they have shown they can do rather than penalised 
for omissions. 


            Examiners should mark according to the mark scheme not according 


to their perception of where the grade boundaries may lie. 


           There is no ceiling on achievement. All marks on the mark scheme 
should be used appropriately. 


        All the marks on the mark scheme are designed to be awarded. 
Examiners should always award full marks if deserved, i.e. if the 


answer matches the mark scheme.  Examiners should also be prepared 
to award zero marks if the candidate’s response is not worthy of credit 


according to the mark scheme. 


         Where some judgement is required, mark schemes will provide the 
principles by which marks will be awarded and exemplification may be 
limited. 


            When examiners are in doubt regarding the application of the mark 


scheme to a candidate’s response, the team leader must be consulted. 


            Crossed out work should be marked UNLESS the candidate has 
replaced it with an alternative response. 


 


 
 
 


 
 


 
 
 


 
 


 
 
 


 
 


 
 


 
 
 


 
 


 
 
 







 
 
Mark schemes have been developed so that the rubrics of each mark scheme 


reflects the characteristics of the skills within the AO being targeted and the 
requirements of the command word. So for example the command word ‘Explain’ 


requires an identification of a point and then reasoning/justification of the point.  
 
Explain questions can be asked across all AOs. The distinction comes whether the 


identification is via a judgment made to reach a conclusion, or, making a point 
through application of knowledge to reason/justify the point made through 


application of understanding. It is the combination and linkage of the marking 
points that is needed to gain full marks. 
 


When marking questions with a ‘describe’ or ‘explain’ command word, the detailed 
marking guidance below should be consulted to ensure consistency of marking. 
 


 


 


Assessment 
Objective 


Command Word 


Strand Element Describe Explain 


 AO1* An answer that combines the marking 
points to provide a logical description 


An explanation that links identification of a 
point with reasoning/justification(s) as 
required 


 AO2 An answer that combines the marking 
points to provide a logical description, 
showing application of knowledge and 
understanding 


An explanation that links identification of a 
point (by applying knowledge) with 
reasoning/justification (application of 
understanding) 


 AO3 1a and 
1b 


An answer that combines points of 
interpretation/evaluation to provide a 
logical description 


  


 AO3 2a and 
2b 


  An explanation that combines identification 
via a judgment to reach a conclusion via 
justification/reasoning 


 AO3 3a  An answer that combines the marking 
points to provide a logical description of the 
plan/method/experiment 


  


 AO3 3b   An explanation that combines identifying an 
improvement of the experimental 
procedure with a linked 
justification/reasoning 


 


*there will be situations where an AO1 question will include elements of recall of knowledge directly from the 
specification (up to a maximum of 15%). These will be identified by an asterisk in the mark scheme. 


 


 
 


 
 
 


 







 
 
 


Question 
Number: 


Answer Mark 


1(a)(i) 


 


a power station  (1) 


AO 1 1 
 


 


Question 
Number: 


Answer Mark 


1(a)(ii) 


 


the national grid (1) 


AO 1 1 


 


Question 
Number: 


Answer Mark 


1(a)(iii) 


 


heat loss is reduced (1) 


AO 1 1 


 


Question 
Number: 


Answer Mark 


1(b) 
 


D transformers have primary and secondary coils. 
 


The only correct answer is D 
 


A is not correct because transformers can step-up and step- 
   down voltages 
B is not correct because transformers can step-up and step- 


   down voltages 
C is not correct because transformers only work with  


   alternating current 


(1) 
AO 1 1 


 


Question 
Number: 


Answer Additional Guidance Mark 


1(c) 
 


substitution (1) 
(Is) =230 x 0.02        


             5.0 
evaluation (1) 


0.9(A)                        
 


 
 


 
 


accept 0.92 (A) 
award full marks for the correct 
answer without working 


(2) 
AO 2 1 


 


(Total for Question 1 = 6 marks) 


 


 
 
 


 
 


 
 


 







 
 


Question 


Number: 


Answer Mark 


2(a) 
 


 
 
 


 
 


The only correct answer is B 
 
A  is not correct because the current is small 


C  is not correct because the distance from the wire is 
large 


D  is not correct because the distance from the wire is 
large 


(1) 
AO 1 1 


 


 


Question  


Number: 


Answer Mark 


2(b) 


 


B iron 


 
The only correct answer is B 


 
A is not correct as copper is non-magnetic 
C is not correct as plastic is non-magnetic 


D is incorrect, as steel  is only suitable for a permanent  
   magnet 


(1) 


AO 1 1 
 


 


Question 


Number: 


Answer Additional 


guidance 


Mark 


2(c) 
 


a description to include:  
 
remove the magnet (from the 


paper clips)(1) 
 


paperclips no longer attracted to 
each other (1) 
 


 
 
 


 
 


accept no longer 
magnetic 


(2) 
AO 3 1a 
AO 3 1b 


 


 


Question 
Number: 


Answer Additional guidance Mark 


2(d) 
 


a description to include:  
 


use a compass (1)  
 
 


 
 


 
always points in the same 
direction / will point north (1) 


 


 
 


accept reasonable 
alternatives such as  
suspended magnet  


needles on cork in 
water  


 


(2) 
AO 3 2a 


 


 
 


 
 







 
 
 


Question 
Number: 


Answer Additional guidance Mark 


2(e)(i) 


 


 


N must be at the end 


of the bar, not at the 
end of the compass 
needle 


(1) 


AO 3 3a 


 


Question 


Number: 


Answer Additional guidance Mark 


2(e)(ii) 


 


any two developments from: 


 
 


 
use a compass in various positions 
/ more compasses (1) 


 
 


plot more points/mark direction of 
compass(point)/ join the dots  
 (1) 


 
 


sprinkle/add iron filings (1) 
 
give more than one (magnetic 


field) line (1) 
 


 


marks can be taken 


from text or diagram 
 


 
allow ‘around’  ‘on’, 
‘near’ the magnet etc 


 
 


series of dots / 
several compasses 
end to end  


 
 


 
 
 


 
 


 
 


 


(2) 


AO 3 3a 


                                                                  (Total for Question 2 = 9 marks) 


 
 


 
 


 
 


 


 
 


 
 


 
 


 







 
 


 
 
Question 
Number: 


Answer Mark 


3(a)(i) 
 


C gravitational 
 


The only correct answer is C 
 


A is not correct as the moon does not touch the Earth 
B is not correct as the Earth does not carry a charge 
D is not correct as the Earth has a magnetic field  but it  


   does not extend far enough to have any effect on the  
    moon 


(1) 
AO 2 1 


 


Question 


Number: 


Answer Mark 


3(a)(ii) 
 


C energy 
 
The only correct answer is C 


 
A is not correct as velocity is a vector quantity 


B is not correct as momentum is a vector quantity 
D is not correct as acceleration is a vector quantity 


 
 


(1) 
AO 1 1 
 


 


Question 
Number: 


Answer Additional 
guidance 


Mark 


3(b) 


 


 


 
  


arrowed line vertically downwards 
(anywhere) (1) 
 


 
same length as vertical arrow 


upwards (1) 


 


 
 


 
 
 


 
 


 
more than one line 
drawn 1 mark 


maximum 
 


judge by eye 


(2) 


AO 1 1 


 


 
 
 


 
 


 
 
 


 







 
 
 


 


Question 


Number: 


Answer Additional guidance Mark 


3(c)(i) 
 


An explanation linking:  
 
wheel rubs on axle (as it rotates)    


OR 
friction (between the wheel and 


the axle) (1) 
 
 


causes heating/transfer of 
(thermal) energy/ work being 


done (1) 
 


 
 
 


 
 


 
 
 


allow generates heat 
 


 
 


(2) 
AO 1 1 


 


Question 


Number: 


Answer Additional guidance Mark 


3(c)(ii) 


 


any one from: 


 
lubrication/oil (1) 


 
(ball) bearings / ball-race (1) 
 


go slower (1) 


 


anything that 
lubricates – grease 


etc. 


(1) 


AO 1 1 


 


Question 
Number: 


Answer Mark 


3(d)(i) 


 


efficiency = useful (energy transferred by the device) (x100) 


                          total (energy supplied to the device) 
 


(1) 


AO 1 1 


 


Question 


Number: 


Answer Additional guidance Mark 


3(d)(ii) 


 


determine useful energy (1) 


7500 -3200 = 4300 
 


 (1) 


AO 2 1 


 
 


 
 
 


 
 


 
 
 


 
 


 
 







 
 


Question 


Number: 


Answer Additional guidance Mark 


3(d)(iii) 
 


substitution (1) 
 


efficiency = 4300 
                  7500 
 


 
 


evaluation (1) 
 0.57 
 


 
 


allow ECF from (i) and/ or (ii) 
for 1 mark maximum 
 


 
 


 
accept 57(.33)(%), 0.6, 60(%) 
 


award full marks for the correct 
answer without working  


 


(2) 
AO 2 1 


 


                                              (Total for Question 3 = 11 marks) 


 


 
 
 
 


 
 


 
 
 


 
 


 
 
 


 
 


 
 
 


 
 


 
 
 


 
 


 
 
 


 
 


 
 







 
 
 


 


Question 


Number: 


Answer Mark 


4(a) 
 


D diode  
 
The only correct answer is D 


  
A is not correct as for a thermistor, current would  


   increase with potential difference from the origin 
B is not correct as current against p.d for a resistor gives  
   a straight line from the origin 


C is not correct as current against p.d for a resistor gives  
   a straight line from the origin 


 


(1) 
AO 1 1 


 


Question 
Number: 


Answer Additional guidance Mark 


4(b)(i) 
 


substitution (1) 
(P)= 0.12 x 0.24   


 
evaluation (1) 


0.029 (W) 
 


 
 


 
 


accept 0.03 (W), 0.0288(W) 
0.028 (W) 
 


power of ten error is awarded 1 
mark 


 
award full marks for the correct 
answer without working  


 


(2) 
AO 2 1 


 


Question 
Number: 


Answer Additional guidance Mark 


4(b)(ii) 


 


chooses /uses (1) 


E= V x I x t 
 
evaluation (1)  


1.4 (J) 
 


E =0.3 x0.13 x35  


 
 
accept an answer that rounds to 


1.4 (J) e.g. 1.365(J) 
  


a maximum of 1 mark is 
awarded in the case of a power 
of ten error  


 
award full marks for the correct 


answer without working  
 


(2) 


AO 2 1 


 
 
 


 
 







 
 
 


 
 


Question 
Number: 


Answer Additional guidance Mark 


4(b)(iii) 
 


substitution (1) 
(Q)=0.13 x 35  


 
evaluation (1) 


4.6 (C) 
 


 
 


 
accept an answer that 


rounds to 4.6 e.g. 4.55 
or in this context allow 
4.5 


 
power of ten error is 


awarded 1 mark  
 
award full marks for the 


correct answer without 
working  


(2) 
AO 2 1 


 


Question 


Number: 


Answer Additional guidance Mark 


4(c) 
 


a comment that makes 
reference to any three of the 
following points: 


 
 idea that the current 


increases with the p.d. 
/voltage (1) 
 


  until (current) 
reaches a constant 


value (1) 
 
 


 the current is not 
directly proportional to 


p.d. (1) 
 


 uses idea that the 
values do not go up in 
equal steps / does not  


show doubling 
 


 
 


 


 
 


 


 
 
 


 
 


 
 
 


 
(staying) at 0.13(A) 


 
 
 


 
 


 
 


 
 
 


(3) 
AO 3 2a 
AO 3 2b 


(Total for Question 4 = 10 marks) 







 
 
Question 
number: 


Answer Additional guidance Mark 


5(a)(i) 
 


  (4) 
AO 1 2 


 


(measurement of) the mass 


of water (1) 
 


accept volume / weight of 


water  
ignore amount 


(measurement of) the 
temperature (rise/change) 


(1) 
 


accept (take) thermometer 
reading  


(measurement of) the 
energy supplied / from 
heater (1) 


 


accept (take) reading of 
the joulemeter  
 


ignore ‘change in thermal 
energy’ (from equation) 


 
 


detail of any of the above (1) 
 
 


 
 


e.g. measure temp at the 
start and end  
or  


measure mass of empty 
cup  


or  
start and end readings on 
the meter 


 


 
  







 


Question 
Number: 


Answer Additional guidance Mark 


5(a)(ii) 


 


any two improvements from: 


 


both marks can be scored 


in one answer space 
 


 
ignore repeating readings 
ignore increase voltage / 


power / energy 
ignore use of clamp to hold 


thermometer / heater 
 


(2) 


AO 3 3b 
 


add lid /cover (1) 
 
 


add lagging / insulation (1) 
 


 
 
 


 
 


 
 
 


add a stirrer (1) 
 


 
use a more sensitive 
thermometer (1)  


 
 


 
ensure heater fully 
submerged (1) 


 


 
 
 


accept use better insulator 
or better insulated / 


thicker cup 
accept use calorimeter 
 


ignore use glass beaker 
unless cup is inside it 


ignore different type of cup 
 
 


 
 


 
accept use digital / electric 
thermometer / data logger 


 
 


 


 


Question 


Number: 


Answer Additional guidance Mark 


5(b) 
 


100 (oC) (1) 
 


accept any answer 
between and including 95 


and 102  
 
(possibility that it is not 


pure water and possibility 
of heat loss prevents 


reaching boiling point) 
 


(1) 
AO 2 1 


 
 
 


 
 







 


Question 
Number: 


Answer Additional guidance Mark 


5(c) 


 


substitution (1) 


 


(Q =) 
380×3.34 (×10


5
)


(1000)
 


 
 


 (2) 


AO 2 1 


evaluation (1) 
 
1.27 x 105 (J) 


 


 
 
127 kJ 


126920 (J) 
 


 accept answers that round 
to 1.27 x 105 


e.g. 1.2692 x 105 
 
accept  


130 kJ or 1.3 x 105 (J) 
 


POT error max. 1 mark 
 
award full marks for 


correct answer without 
working 


 


Question 
Number: 


Answer Additional guidance Mark 


5(d) 


 


recall and substitution (1) 


 
(density ρ)=380 
                  410 


 
evaluation (1) 


0.93 (g/cm3) 
 


 


 
allow substitution of a 
mass / a volume  


 
 


accept any value that 
rounds to 0.9  
allow truncated 0.92 


(g/cm3) 
 


only accept 1(g/cm3) if 
working shown. 
 


 
award full marks for 


correct answer without 
working 
  


(2) 


AO 2 1 
 


 


                                      (Total for Question 5 = 11 marks) 


 


 







 
 


Question 
Number: 


Answer Additional guidance Mark 


6(a) 
 


substitution (1) 
 


(KE =) ½ x 68 x 122 


 


 
 


½ x 68000 x 122 scores 1 
mark 
 


(2) 
AO 2 1 


evaluation (1) 


 
4900 (J) 


 


 
accept values that round to 
4900(J) e.g. 4896(J) 


 


  


award full marks for 
correct answer without 


working 


 


 


Question 


Number: 


Answer Additional guidance Mark 


6(b) 


 


a description to include: 


 
kinetic energy (store) (of 


cyclist and /or bicycle) 
decreases / is transferred 
into(1) 


 
 


 


 
KE for kinetic energy 


 


(2) 


AO 1 1 


thermal energy (store) (of 
brakes / surroundings) 


increases (1) 
 


allow heat for thermal 
allow brakes get hotter 


ignore sound energy 
 
 


accept kinetic (energy) to 
heat (energy) for 2 marks 


in this context 
 


 
  







Question 
Number: 


Answer Additional guidance Mark 


6(c) 
 


 
 


 
recall and substitution (1) 


 
1600 = force x 28  
 


substitution and 
rearrangement in either 


order 
 


 
accept  f, F or ? for force 
 


(3) 
AO 2 1 


rearrangement (1) 
 


(force) = 
1600


28
 


 


 


 


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 


 
  







Question 
Number: 


 Answer Mark 


6(d) 
 


 Answers will be credited according to candidate's 


deployment of knowledge and understanding of the 


material in relation to the qualities and skills outlined 


in the generic mark scheme.  


The indicative (example) content below is not 


prescriptive and candidates are not required to 


include all the material which is indicated as relevant. 


Additional content included in the response must be 


scientific and relevant.  


Indicative content 
 Description of an experiment which will allow 


work done over a given time to be measured. 
 E.g. running upstairs, step-ups, lifting weights 


 Apparatus to be used, weighing scales, known 
weights ruler, stop clock 


 Measurements to be made 


 E.g. weight of person/weights lifted, vertical 
distance moved, time taken. 


 Calculation of work done for each student using 
work done =force x distance moved in direction 


of force 
 Calculation of power for each student using 


power=work done/time taken 


Comparison of powers by lifting same weights, in a 
constant time and comparing the distance moved  


(6) 
AO 2 2 


  







Level Mark Descriptor 


 


 0  No awardable content 


Level 1 1–2  The plan attempts to link and apply knowledge 


and understanding of scientific enquiry, 


techniques and procedures, flawed or simplistic 


connections made between elements in the 


context of the question. (AO2) 


 


 Analyses the scientific information but 


understanding and connections are flawed. An 


incomplete plan that provides limited synthesis 


of understanding. (AO3) 


Level 2 3–4  The plan is mostly supported through linkage 


and application of knowledge and understanding 


of scientific enquiry, techniques and procedures, 


some logical connections made between 


elements in the context of the question. (AO2) 


 


 Analyses the scientific information and provides 


some logical connections between scientific 


enquiry, techniques and procedures. A partially 


completed plan that synthesises mostly relevant 


understanding, but not entirely coherently. 


(AO3) 


Level 3 5–6  The plan is supported throughout by linkage and 


application of knowledge and understanding of 


scientific enquiry, techniques and procedures, 


logical connections made between elements in 


the context of the question. (AO2) 


 


 Analyses the scientific information and provide 


logical connections between scientific concepts 


throughout. A well-developed plan that 


synthesises relevant understanding coherently. 


(AO3) 


                                                    (Total for Question 6 = 13 marks) 
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Introduction
This was the first examination of ‘Physics 2PF’, being paper 6 of Combined Science at Foundation


Level, for the new specification. Questions were set to test students’ knowledge, application and


understanding from the seven topics in the specification:


Topic 1 – Key concepts of physics


Topic 8 – Energy - Forces doing work


Topic 9 – Forces and their effects


Topic 10 – Electricity and circuits


Topic 12 – Magnetism and the motor effect


Topic 13 – Electromagnetic induction


Topic 14 – Particle model


Topic 15 – Forces and matter


It was intended that the examination paper would allow every candidate to show what they knew,


understood and were able to do. Within the question paper, a variety of question types were


included, such as objective questions, short answer questions worth one or two marks each and


longer questions worth three or four marks each. There was a new emphasis, too, in the inclusion


of questions designed at targeting students’ knowledge and understanding of practical work. This


included assessing their fundamental knowledge of practicals specified in the specification,


together with further application, especially where they were asked to propose improvements to a


procedure. One assessment of practical work featured in the six-mark question 6d about


measuring a student’s power output.


Candidates coped well with most questions and did particularly well in the questions asking for


calculations using equations. Students’ knowledge of practical work, in contrast, was not so secure.


Successful candidates were:


well-acquainted with the content of the specification


skilled as a result of having been engaged with practical work during their course


competent in quantitative work, especially in using equations


well-focused in their comprehension of the question-at-hand


willing to apply physics principles to the novel situations presented to them


Less successful candidates:


had gaps in their conceptual knowledge of the topics of this paper


had gaps in their procedural knowledge, relating to their practical work
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misread and/or misunderstood the symbols used in equations


did not focus sufficiently on what the question was asking


found difficulty in applying their knowledge to new situations


This report will provide exemplification of candidates’ work, together with tips and/or comments,


for a selection of questions. The exemplification will come from responses which highlight


successes and misconceptions, with the aim of aiding future teaching of these topics.
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Question 1 (a) (i)


A great majority of candidates knew that electrical power is generated at a power station.


Question 1 (a) (ii)


The national grid, as the means of transmission, was known by a clear majority of candidates.


Question 1 (a) (iii)


The idea that the purpose of transmission at high voltages is so that heat loss is reduced was


known by a clear majority of candidates.


Question 1 (c) 


The vast majority of candidates scored all 2 marks here, with correct substitutions. Some


candidates confused primary and secondary voltages though.


This candidate sets out the substitution work very clearly,


obtaining a correct final answer for 2 marks.
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Always show your working clearly. That way if you slip up on a


calculation you may be awarded intermediate marks for the steps


in coming to your final answer.
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Question 2 (c) 


Attainment was low on this question. The idea of induced magnetism was not well understood.


Attempted explanations in terms of strange magnetic currents or through proposing adding more


paper clips were seen. This is a ‘how to’ experimental question requiring an understanding of the


practical work undertaken.


This candidate gains the full 2 marks for:


the idea of removing the magnet (/ field) (1 mark)


and then that upon removal the paper clips will themselves be no


longer magnetic (1 mark)


This candidate has expressed themselves well.
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Read your answer after composing. Does it make sense? Will the


examiner understand it do you think?


Have you missed anything out?
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Question 2 (d) 


Most failed to grasp the relatively simple way you can show that the earth has a magnetic field viz.


use a compass; it will always point north. A lot of candidates deliberated upon gravitational fields


inappropriately. Once again, many candidates did not focus on the ‘how to’ experimental


description that was required.


2 marks:


use a plotting compass (1)


it will always point north (1)


There is great merit in keeping it simple (and effective, as this


candidate did). Remember 'how could you show' questions are


all about doing science.


What will you do (experimentally)?


GCSE Science 1SC0 2PF     9







Question 2 (e) (i)


Most candidates succeeded in identifying the north pole. Some placed their ‘N’ symbol too far away


from the end of the bar so that it could not be credited. In that vein some put the ‘N’ at the end of


the arrow for the compass; this was inappropriate for the question, ‘Mark the north pole of the bar
magnet . . .’


Correct, 1 mark. The question said 'Mark the north pole of the bar
magnet'.


Read the question carefully. Look at the diagram. Where is the bar


magnet?
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No marks. The candidate appears to have marked the north pole


of the plotting compass; this is not what was asked for.


Ask yourself 'Have I answered the question set?'


Think: the bar magnet has a north pole, so does the compass.


Which am I asked to label?


See it. Sort it.
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Question 2 (e) (ii)


A half of the candidates achieved some marks on this question. Some got one mark with a correct


reference to the use of iron filings. Full achievement was seen in candidates who described moving


a compass and tracing where the compass’s N pole was pointing. Quite a number described ‘using


another magnet’ to no effect.
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2 marks, well earned, as per mark scheme points 1 and 2:-


use a compass (1)


mark direction / plot (1)


The answer is enhanced by the candidate's sketch.


A good picture, as seen added to Figure 3, communicates that you


know what you are talking about. Once drawn all you, the


candidate, have to do is to put it into words. This is exactly what


the candidate did in this exemplary work.
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Question 3 (b) 


A good majority of candidates drew a vector arrow pointing downwards, gaining 1 mark. A third of


the candidates went on to match the length of the force up arrow, gaining them the full marks.


Two marks were awarded. One for the arrow downwards and one


for the matching length.


The arrow could have been drawn anywhere. This candidate has


drawn it sensibly inside the box.


The forces must be balanced here (the box is stationary). Vector


arrows have length representative of their sizes. Long arrow large


force; short arrow small force.
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One mark only was awarded here for the arrow being downwards.


Its length falls short of the upwards force significantly.


Use a ruler to draw vector arrows.


Think about the size of the forces involved.


If the box is at rest the forces on it must be balanced.
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Question 3 (c) (i)


A good proportion of the candidates saw that friction was the cause of the warming but only a


quarter of candidates went on to say that (heat) energy was transferred as a result.


1 mark for the comment on friction.


Think "Have I answered the question 'why the axles become


warm'?"


Think "What is the process involved?" A second mark was missed


because of this lack.
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2 marks were awarded, one for the reference to friction / rubbing


against and 1 for the process / transfer of heat.


There are alternative ways of saying 'it heats up'.


There is a transfer to thermal energy.


The rubbing generates heat.


What you mustn't say is that the friction warms it up; that's not


identifying the process. 'Becomes warm' is in the question stem;


there would be no good in just repeating that.
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Question 3 (c) (ii)


Less than half got this right (oil / lubrication). Quite a lot of candidates described inappropriate


cooling systems, or even proposed insulating the axles in some way.


This is equivalent to 'go slower'. Examiners are quite relaxed about


crediting answers that look phonetically OK.


The candidate meant 'slower pace': we wouldn't be harsh on their


'slower paste'


Correct answer for 1 mark.


Some everyday knowledge from cars and bicycles may help.


Exam questions are not there to trip you up.


Think of your everday experience as well. Oiling the stiff door


hinge, your bicycle, the playground roundabout, e.g.
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Question 3 (d) 


There were some good answers seen to this part, but many showed confusion over the terms


‘useful’, ‘total’ and ‘wasted’. Nevertheless, 1 mark was often obtained through a correct subtraction


for part ii.


Here's an example of where the candidate got muddled in their


remembering of the equation.


They did get a mark for 3dii.


We are prepared to give an ecf mark in the last part. However in


this case wasted / total should be 3200 / 7500 which the candidate


hasn't got. So no marks.
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Well set out. Well calculated. All three marks are given.
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This question led candidates through. In the absence of such


leading, when a calculation is required, remember the order:


write down the equation in word or symbols


rearrange if necessary


substitute


evaluate - carry out your calculation and write the final answer


in the space provided
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Question 4 (b) (i)


This was performed well, with many candidates scoring 2 / 2. They had to multiply the two numbers


using the given equation.


Simply but clearly set out, meaning that the examiner could award


an intermediate mark if there was a slip in the final arithmetic.


2 marks awarded. The answer in the mark scheme was 0.029 (W)


with 0.0288 (W) being an acceptable unrounded alternative.


Show your working to enable the credit of intermediate marks if


you slip up on your calculator.
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Question 4 (b) (ii)


Most candidates performed well on this question. However, a number took the time as 0.35s,


spoiling their efforts; they still obtained 1 mark, though, via the power of ten error route.


This shows an example where the candidate mistakenly


transposes 35s to become 0.35s.


Candidates often read stopwatches incorrectly e.g. seeing 00:1837


and thinking it's 0.1837s when it is 18.37s. There is no reason to


change 35 to 0.35 seconds in this case.
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This is to show the contrast, with that above.


Wholly correct - 2 marks.


The candidate produces an exemplary answer:


equation


(clear) substitution


evaluation, rounding off where necessary


Notice the candidate rounds off the final answer to 1.37 J very


sensibly (most left it as 1.365 J, not penalised, but still not


reflecting the best practice; there will be times when this matters)
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Question 4 (b) (iii)


This was wholly successful for three quarters of candidates. Once again when candidates took the


time as 0.35s they lost a mark because of that power of 10 error.


Wholly correct 2marks.


This candidate has added explanatory power, so that a safety net


existed should he/she slip up in a calculation.


This answer represents best practice.


Uses the steps of write equation down, explaining terms, followed


by showing the substitution, followed by a final evaluation.


The candidate also follows best pratice in rounding the final


answer to 2 significant figures, since the readings given are each to


2 sf.
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Question 4 (c) 


Most candidates saw the basic link that as voltage increases current increases (in the main). Most


identified that the 0.13A current staying constant at the end baulked this trend. Many candidates


seemed to know about direct proportionality, although much fewer managed to verbalise why this


wasn’t evident with this data. Candidates did not always make clear which part of the statement


they were supporting or contradicting.
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This candidate scores 3 marks for:


'not directly proportional' (1 mark)


'doesn't increase by a constant number' (1 mark)


and the stays constant (at the end) reasoning (1 mark)


You can spell things out in sentences or use bullet points - this


candidate has almost done that in the short sharp statements


made.
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This candidate scores via a slightly different route to the first


candidate:


'as the p.d. increases the current increases' (1 mark)


'until' argument, well expressed (1 mark)


'not directly proportional' (1 mark)
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If a 'comment on' question has 3 marks try to say three separate


things, as both these students successfully did.
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Question 5 (a) (i)


Most candidates obtained 1 or 2 marks out of 4 on this question. These candidates typically


mentioned measuring temperature, and some talked about measuring the mass, or volume, of the


water. Only a minority of candidates cited measuring initial and final temperatures or taking


reading(s) from the joulemeter. Quite a number of candidates talked of measuring the ‘amount’ of


water; ‘amount’ is insufficient being not specific enough.


This simply written answer hits all 4 mark points in a very clear


manner.
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Remember not to use vague terms like 'amount of water'; this


cannot be credited. Think back into the lab. 'State the


measurements' answers the question 'What would you measure?'.


Be precise. If possible also make it clear which measuring


instrument is used in each case. This candidate did not do that


but, nevertheless, obtained all 4 marks. To make marks more


secure please do consider those measuring instruments involved


as well though.


Question 5 (a) (ii)


This question was about improving a procedure. It was poorly answered by the clear majority of


candidates. There were very many insubstantial unhelpful comments seen such as ‘use a plastic


cup’ or ‘use more water’. Perhaps more candidate evaluations of their experiments might improve


this aspect of candidates’ procedural understanding. Adding a lid was the most popular correct


answer, whilst some scored a mark with a suggestion of ‘use a digital thermometer’.


These proposals would not necessarily improve the procedure, so


there was no rationale to include them in the mark scheme.


Occasionally candidates do come up with alternatives that could


be worthy. However they must be justified. Think 'How would the


proposal improve the experiment?'
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This answer hits mark points 1 and 2 on the mark scheme. The


proposals reduce heat losses and so will improve the desired


outcome of a more accurate calculated value of specific heat


capacity.


Question 5 (b) 


Only a minority gave answers within the mark scheme’s accepted range (95 to 102° C). Most


seemed to have simply extrapolated the line, without due regard for the limiting effect of the


boiling point of water.
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Question 5 (c) 


Most scored one mark out of two on this question. In these cases, candidates had the correct idea


of multiplying the two numbers together but failed to convert 380g to kg to get the correct answer


in Joules.


This candidate scores 1 mark.


The error is in not converting the 380g into 0.380kg.


With the specific latent heat in J / kg, that conversion is essential.


In physics we invariably use metres, kilograms and seconds. Aim


to use those units unless you have a solid reason not to.
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This candidate scores the full two marks for the question.


They convert the 380g to 0.380 kg, making clear their working as


they go along.


Notice the way the candidate sets out their answer. The clarity


with which they proceed is exemplary, especially in that


conversion from g to kg.


Question 5 (d) 


Three quarters of the candidates didn’t recall the density equation correctly. They either took


volume ÷ mass or volume x mass. Candidates acquire a good feel for the notion of density by


handling various objects – blocks of wood or aluminium e.g. and then measuring densities via their


core practical work. So they shouldn’t fail at this question to the extent to which they did; a quarter


of candidates did succeed in recall and substitution.
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Question 6 (a) 


Two thirds of candidates correctly substituted into the given equation. No marks were given if the


candidate failed to square the velocity.


This candidate shows their working and their answer in an


exemplary manner.


Compare this answer with the one below in terms of use of units.


This one is wholly correct, the next one is spoilt.
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This candidate scores 1 mark, having produced a power of ten


error.


The mistake was in writing the mass in grams, which spoilt it here.


Kilograms may be in thousands of grams but remember we work


in kilograms, metres and seconds as our primary units. Use those


and you will be secure in your working.


When you work out joules it always assumes you have put a mass


in kg into your equation.
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Question 6 (b) 


A minority showed themselves capable of spelling out the energy transfer involved. Some showed


confusion with the earlier question (3c) and discussed friction without entering into the focus of the


question – energy transfers.


For the 2 marks we needed a statement of first the energy store,


for one mark, followed by the second end point store for the


second mark.


This scores both marks.


Compare this full statement with the partial answer in the


second clip, below this one.
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This scores one mark for the decrease in kinetic energy comment.


This is a partial answer. What then happens to that energy? Where


does it get transferred to?


The question asks for the energy transfer, so there is nothing to be


credited in the statement about a decrease in velocity.
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Question 6 (c) 


The responses to this question tended to be all or nothing. Some cited the equation correctly, then


rearranged it and finally substituted correctly. Those who followed this three-stage process


succeeded. Unfortunately, a majority simply either multiplied the numbers or used a wrong


fraction.


This candidate seems to self-correct and, in doing so, presents a


fully correct answer for 3 marks.


Remember the three stage process advised - write down the


equation correctly, then rearrange it, and finally substitute


correctly.


This candidate missed out starting at Work done = force x


distance, but then they picked up the rest of it well.
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Question 6 (d) 


Coherent plans were few and far between. The responses to this question showed, first and


foremost, a lack of understanding of the term ‘power’. Secondly there was a lack of familiarity with


the suggested practical work. Many took ‘steps’ as being horizontal with little idea of the concept of


‘work done’ being involved. Many embarked on comparing the two methods in vague and


insubstantial ways. Quite a number equated power with the ability to hold increasing masses up for


periods of time. They seemed to be equating power with strength. Very few employed useful


diagrams. Some described inappropriate experiments, notably the core practical of stretching a


spring, which was not relevant to this question. Some even proposed measuring heart-rates and


body mass indices as part of their investigations.
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This is a level 1 answer by virtue of 'a disconnected measurement,


such as weight'. However a full level 1 of 2 marks could not be


given because the answer is so incomplete and so flawed. Bringing


a.c. and d.c. into it highlights the fact that this is a muddled and


confused answer.


It is important to grasp the key ideas behind experiments; that


way you can avoid the pitfalls of going off on an irrelevant path.


Reflection, after experiments, will help you make the most of


them. Ask yourself:


What was the aim of this experiment?


What did I learn from this experiment?


How would I make it better if I did it again?
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Now we see a level 2 answer. 4 marks were given for this simple


incomplete plan.
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In this example relevant proposed measurements are included -


the height of the step-ups and the time it takes for completing a


set number of steps. The quantitative aspect is missing though,


limiting this response to a level 2.


The candidate has missed out answering a key part of the


question - how your measurements can be used to calculate . . .
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This is a level 3 answer, with a clear methodology and a clear


statement of how the intended result may be found by calculation.


A full 6 marks was awarded.


This answer is not perfect, by any means, but remember to


continue to think that there is room for more marks above 6 in


your mind. Even though we don't give them because of the limit of


marks available in the paper altogether


Aim to spell out all the measurements you should take plus what


you would do with those measurements to obtain a final result.


A drawing assists describing a method, as is the case here.


GCSE Science 1SC0 2PF     45







Paper Summary
Based on their performance on this paper, candidates are offered the following advice:


They should make the most of opportunities afforded in their laboratories where they engage


with practical work, with both core practicals and the suggested practicals. They should always


question in their minds what the purpose of particular practical work is for and follow it up with


evaluative work to consider how that experiment may be improved upon. In examinations


candidates should respond to the command words ‘Describe how a student could show. . .‘by


describing experimental procedures. They should not digress on to theoretical explanations in


that regard.


Some equations in physics are required to be learnt. Candidates in this exam fell down on two in


particular of those – density and work done. Candidates should be able to recall and apply all


twenty equations from the combined science specification.


The use of wrong units causes candidates to miss out on quite a number of marks. A focus needs


to be made on the use of metres, kilograms and seconds, as well as derived units e.g. the joule,


which requires metres, kilograms and seconds in calculations to end up with energy in joules.


Candidates seem to need more practice on handling powers of ten in their calculations. They


should be able to use their calculators with number in standard form when needed.


In constructing explanations candidates need to take note of the marks allocated to a particular


question and respond with a corresponding number of points in their answer. Candidates should


take opportunities, where they can, to use diagrammatic illustrations to aid and prompt their


explanations.


Candidates need to engage more in explanations that involve energy stores and energy transfers.


That engagement needs to be made throughout the course, taking opportunities to explore


language that can convey meanings better; this examination has revealed weaknesses in that


area.
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Grade Boundaries
Grade boundaries for this, and all other papers, can be found on the website on this link:


http://www.edexcel.com/iwantto/Pages/grade-boundaries.aspx
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