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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 100. 
• 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 Sonar is an example of a use of ultrasound.


 (a) State one other example of a use of ultrasound.
(1)


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


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


 (b) State an example of a use of infrasound.
(1)


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


. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
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 (c) Figure 1 shows the depth of the sea, measured using sonar, at different distances 
from the shore.


distance from the shore in m


140120100806040200


16


14


12


10


8


6


4


2


0


depth of the sea 
in m


Figure 1


  A technician on a boat uses sonar pulses to measure the depth of the sea when 
the boat is 120 m from the shore. 


  Calculate the total time of travel for the sonar pulse used to make this 
measurement.  


  The speed of the sonar pulse in seawater is 1600 m/s.
(4)


time of travel = . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  s


(Total for Question 1 = 6 marks)
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2 (a) A student investigates what happens when light travels from air to glass.


  Figure 2 shows some of the apparatus used in the investigation.


glass block


ray box


Y


X


ray of light


normal


Figure 2


  (i) In Figure 2, angle Y is the angle of 
(1)


   A deflection


   B incidence


   C reflection


   D refraction
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  (ii) Figure 3 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 3


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


(Total for Question 2 = 9 marks)
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BLANK PAGE
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3 Figure 4 shows a Geiger-Müller (GM) tube used for measuring radioactivity.


© Andrew Lambert Science Photo Library


Figure 4


 (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 5


  Complete the graph on Figure 5, 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 5.
(3)


 (c) One radioactive source used in hospitals is technetium (Tc). 


  Technetium is produced from the radioactive decay of molybdenum (Mo).


  Complete the following nuclear equation.
(1)


42
99Mo  


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


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


 Tc + −1
0


(Total for Question 3 = 8 marks)
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4 (a) Which row of the table is correct for both force and velocity?
(1)


force velocity


A scalar scalar


B scalar vector


C vector scalar


D vector vector


 (b) Figure 6 shows a satellite orbiting the Earth.


Earth


satellite


Figure 6


  (i) State the name of the force that keeps the satellite in orbit around the Earth.
(1)


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


  (ii) Draw an arrow on Figure 6 to show the direction of the force acting on the 
satellite, that keeps the satellite in orbit around the Earth.


   Label this arrow ‘F’.
(1)
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 (c) Satellites are used to gather data about the origin of the Universe.


  The Big Bang theory is a theory about the origin of the Universe.


  Evidence for the Big Bang theory is provided by red-shift and CMB radiation.


  (i) Describe what is meant by red-shift.
(2)
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  (ii) Explain how red-shift provides evidence for the Big Bang theory.
(2)
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  (iii) The Cosmic Background Explorer (COBE) satellite observed CMB radiation from 
1989 to 1993.


   State what the ‘M’ in CMB radiation stands for.
(1)
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  (iv) State what is meant by ‘cosmic background radiation’.
(1)
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  (v) Explain how the presence of CMB radiation provides evidence for the 
Big Bang theory.


(2)
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(Total for Question 4 = 11 marks)
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5 (a) Figure 7 shows a tuning fork. 


prong


Figure 7


  When the prongs of the tuning fork are struck, the prongs vibrate in the directions 
shown by the arrows on Figure 7. 


  Describe how the vibrating tuning fork causes a sound wave to travel through the air.


  You may add to the diagram if it helps your answer.
(2)
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 (b) The following descriptions describe waves from different parts of the  
electromagnetic spectrum.


  Complete each description by adding the name of the wave.


  Use the name of each wave only once.  Each description refers to a different part 
of the electromagnetic spectrum. 


(4)


  Description 1


  used in cooking


  used in short-range communication


  typical wavelength 900 nm


name of wave . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .


  Description 2


  used in cooking


  used in communication


  typical wavelength 150 mm


name of wave . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .


  Description 3


  used in communication


  produced by oscillations in electrical circuits


  typical wavelength 150 m


name of wave . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .


  Description 4


  used in medical scanning


  is emitted by the nucleus of an atom


  typical wavelength 2.0 × 10−3 nm


name of wave . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
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 (c) When white light crosses the boundary between air and glass, it can split up into 
the colours of the spectrum.


  Explain, in terms of speed, why the light behaves like this.
(3)
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(Total for Question 5 = 9 marks)
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6 (a) The symbol ‘g’ can be used to refer to the acceleration due to gravity. 


  The acceleration due to gravity ‘g’ has the unit of m/s2. 


  ‘g’ can also have another unit. 


  Which of these is also a unit for g?
(1)


  A J/kg


  B J/kg2


  C N/kg


  D N/kg2


 (b) Two students try to determine a value for g, the acceleration due to gravity. 


  (i) They measure the time, t, for a small steel ball to fall through a height, h, from rest.


   They measure t to be 0.74 s, using a stopwatch.


   They measure h to be 2.50 m, using a metre rule.


   Calculate a value for g from the students’ measurements.


   Use the equation


g
h


t
=


2
2


(2)


g = . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  m/s2
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  (ii) They record the time t for two more drops from the same height.


   The three values for time t are


0.74 s, 0.69 s, 0.81 s.


   Calculate the average value of time t to an appropriate number of significant figures.
(2)


average value of time t = . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  s


 (c) Explain one way the students could improve their procedure to obtain a more 
accurate value for g.


(2)
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 (d) A car travelling at 15 m/s comes to rest in a distance of 14 m when the brakes are applied.


  Calculate the deceleration of the car. 
  Use an equation selected from the list of equations at the end of this paper.  


(3)


deceleration = . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  m/s2


(Total for Question 6 = 10 marks)
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7 (a) Which of these is a non-renewable source of energy?
(1)


  A geothermal


  B natural gas


  C tidal


  D solar


 (b) Explain why renewable sources provide an increasing fraction of the electricity 
supply for many countries.


(2)
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 (c) Electricity can be generated using a water turbine. 


  (i) Water gains kinetic energy by falling from the top of a dam.


   Calculate the minimum height that 7.0 kg of water must fall to gain 
1300 J of kinetic energy.


(3)


minimum height = . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  m
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  (ii) As water enters the turbine at the bottom of the dam, the kinetic energy of 
8.0 kg of moving water is 1100 J.


   Calculate the speed of the moving water as it enters the turbine.
(3)


speed = . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  m/s
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 (d) Moving air can be used to generate electricity using a wind turbine.


  Figure 8 is a graph of kinetic energy against wind speed for a mass of moving air.
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  Just before the air reaches a wind turbine it has a wind speed of 15 m/s.


  When the air has gone through the turbine it has a wind speed of 13 m/s.


  As the air moves through the turbine some of its kinetic energy is transferred to 
the turbine. 


  Use the graph to determine the percentage of the kinetic energy transferred to 
the turbine from the air. 


(3)


percentage of kinetic energy transferred from the air = . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  %


(Total for Question 7 = 12 marks)
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8 (a) A student investigates how different surfaces radiate energy as they cool.


  Figure 9 shows some of the apparatus used in a part of the investigation.


hot water


copper container


Figure 9


  Describe how the student could collect data to show how the rate of cooling of 
the container and water change with time.   


(2)
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 (b) Figure 10 is a graph of intensity against wavelength for the electromagnetic 
radiation emitted by a halogen lamp.


visible light


intensity


wavelength


0


Figure 10


  Describe how the intensity of the radiation varies with wavelength in Figure 10.
(2)
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Turn over     


 (c) Figure 11 is a graph of temperature against time for a halogen lamp for the first 
120 ms after it has been switched on.
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  (i) Calculate the gradient of the graph at a time of 30 ms.


   State the unit.
(4)


gradient = . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .   unit . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .


  (ii) Explain why the temperature of the lamp rises and then remains at a 
constant value.


(3)
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(Total for Question 8 = 11 marks)
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9 (a) A student investigates the relationship between force and acceleration for a 
trolley on a runway.


  Figure 12 shows some of the apparatus the student uses.


card


weight hangerbenchtrolley


light gate


runway


Figure 12


  (i) Describe how the student could increase the accelerating force applied to the trolley.   
(2)
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  (ii) Describe how the mass of the moving system can be kept constant.
(2)
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  (iii) Explain how the student could improve the procedure to compensate for the 
effects of frictional forces acting on the trolley. 


(2)
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  *(b) Figure 13 shows two objects, Q and R, before and after they collide.


before after


Q QR R


Figure 13


  The arrows show the direction of movement of the objects.
  The arrows are not to scale.


  Explain how momentum is conserved in the collision. 


  Use Newton’s third law and Newton’s second law in your answer.


  Newton’s second law can be written as


force
change in momentum


time
=


(6)
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(Total for Question 9 = 12 marks)
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Turn over    


10 Fusion and fission are nuclear reactions in which large amounts of energy are released.


 (a) (i) In a fusion reaction, two hydrogen nuclei are forced together to form a 
helium nucleus.


   Explain why a very high temperature is needed for this reaction to happen.
(3)
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. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .


  (ii) In a fusion reaction, the combined mass of the two small nuclei is greater than 
the mass of the resulting nucleus.


   This decrease in mass, m, appears as energy, E, according to the equation.


E = mc2


   c is the speed of light = 3.0 × 108 m/s.


   The energy released in one fusion reaction is 4.5 × 10−12 J.


   Calculate the decrease in mass.
(3)


decrease in mass = . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  kg
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  *(b) Nuclear fission is used in nuclear reactors in some power stations.


  In the reactor, a fission chain reaction is maintained and controlled to produce a 
supply of energy to generate electricity.


  Figure 14 is a diagram of a nuclear reactor.


movable rod


coolant


coolant


reactor vessel


graphite core


nuclear fuel


shield


Figure 14
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  Explain how the graphite core and the movable rods are used to maintain and 
control the chain reaction.


(6)
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(Total for Question 10 = 12 marks)


TOTAL FOR PAPER = 100 MARKS
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Equations 


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


v2 – u2 = 2 × a × x
force  =  change in momentum  ÷  time


F
mv mu


t
=


−( )


energy transferred  =  current  ×  potential difference  ×  time


E  =  I  ×  V  ×  t
force on a conductor at right angles to a magnetic field carrying a current = magnetic flux density × 
current × length 


F  =  B  ×  I  ×  l


voltage across primary coil
voltage across secondary coil


=
nuumber of  turns in primary coil


number of  turns in secondaryy coil
V


V


N


N
p


s


p


s


=


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


Q = m × c × 
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


pressure due to a column of liquid  =  height of column  ×  density of liquid  ×  gravitational field 
strength 


P  =  h  ×  ρ  ×  g
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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. Exam-


iners 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 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 re-


quirements 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 appli-


cation 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 Ob-


jective 


Command Word 


Strand Ele-


ment 


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 re-


quired 


 AO2 An answer that combines the marking points 


to provide a logical description, showing appli-


cation of knowledge and understanding 


An explanation that links identification of a 


point (by applying knowledge) with reason-


ing/justification (application of under-


standing) 


 AO3 1a and 


1b 


An answer that combines points of interpreta-


tion/evaluation to provide a logical description 


  


 AO3 2a and 


2b 


  An explanation that combines identifica-


tion 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 pro-


cedure 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 Additional Guidance Mark 


1(a) 


 


foetal scanning (1) ignore sonar 


ACCEPT echo location 


accept other examples e.g.  


dog whistle  


 


cat scarer 


 


bat detector 


 


kidney stones 


 


cleaning jewellery 


baby scanner 


pregnancy scanner 


faults in structures 


(1) 


AO 1 1 


 


 


Question 


Number 


Answer Additional Guidance Mark 


1(b) 


 


studying the Earth’s structure  


(1) 


accept other examples e.g.  


detect meteor(ites) 


seismic activity 


named animals  


communicating  


e.g. 


elephants 


  


giraffes 


 


whales 


 


(1) 


AO 1 1 


 


 


 


 


 







 


 


Question 


Number 


Answer Additional guidance Mark 


1(c) 


 


recall (1) 


v = x    


       t  


 


rearrangement (1) 


t = x 


      v 


 


substitution (1) 


14 x 2 


1600 


 


 


evaluation (1) 


0.018 (s) 


 


 


 


 


  


 


substitution and  


rearrangement in either 


order 


max 3 marks if 14 used as 


distance 


accept numbers that round 


to 0.018 e.g. 


0.0175 (s) 


award full marks for the 


correct answer with no 


working 


(4) 


AO 1 1 


AO 2 1 


 


 


(Total for Question 1 = 6 marks) 


 


 


 


 


 


 


 


 


 


 


 







Question 


Number 


Answer Mark 


2(a)(i) D   refraction is the only correct answer 
 
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 


2(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 


2(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 


2(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 


(Total for Question 2 = 9 marks) 


 


 


 


 


 


 


 







Question 


Number 


Answer Additional guidance Mark 


3(a) 


 


a description that combines 4 


points from the following: 


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  Mark 


3(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 


3(c) 


 


an answer containing both of the following numbers in 
the correct places   (1) 


 


 
 


(1) 


AO 2 1 


 


(Total for Question 3 = 8 marks) 


 







Question 


Number 


Answer Mark 


4(a) 
D vector vector 


is the only correct answer 


 


A ‘scalar  scalar’ is incorrect, both force and velocity are 


vectors 


B ‘scalar   vector’ is incorrect, with force being described 


incorrectly as a scalar 


C ‘vector  scalar’ is incorrect,  with velocity being described 


incorrectly as a scalar 


 


(1) 


AO 1 1 


 


Question 


Number 


Answer Additional guidance Mark 


4(b)(i) 


 


gravitational / centripetal (1)  accept gravity / weight/ 


gravitational field strength 


(1)  


AO 2 1 


 


Question 


Number 


Answer Additional guidance Mark 


4(b)(ii) 


 


arrow from the satellite towards 


the centre of Earth - by eye (1)  


 direction must be clear (1) 


AO 2 1 


  


 


Question 


Number 


Answer Additional guidance Mark 


4(c)(i) 


 


wavelength (of e.m.  
radiation) increased /  
frequency decreased (1)  


 


 


as the (star) moves away  


(from us)  (1)  


don’t penalise planet  


instead of object  


stretched/moves 


to(wards) red end of 


spectrum  


spectral lines move to the 


red end of the spectrum 


 


(2)  


AO 1 1 


 







Question 


Number 


Answer Additional guidance Mark 


4(c)(ii) 


 


an explanation linking: 


 
 big bang has expanding 


universe (1)  
 


 


 
 with galaxies moving away 


(from each other)   (1)  


 


 


 


from (original) explosion 


started at a point 


  


 


accept stars moving away 


(not objects or planets 


now) 


the further away they are 


the greater is their  


(recessional) speed idea 


(2) 


AO 1 1 


  


 


Question 


Number 


Answer Additional guidance Mark 


4(c)(iii) microwave 


  


 (1) 


AO 1 1 


 


Question 


Number 


Answer Additional guidance Mark 


4(c)(iv) 


 


(radiation) that comes from all 


over the sky / space / the  


universe 


from the big bang /     


explosion 


(1) 


AO 1 1 


 


 


Question 


Number 


Answer Additional guidance Mark 


4(c)(v) 


 


an explanation linking: 


 the Big Bang theory has a  
beginning / initial  


explosion  (1)  


 that releases/gives out  
radiation  (1)  


 


 


 


explosion  


from a point 


 


 


radiation still present 


(2)  


AO 1 1 


(Total for Question 4 = 11 marks) 







Question 


Number 


Answer Additional guidance Mark 


5(a) 


 


a description to include: 


(the prong makes the) air  


vibrate/oscillate (1) 


 


 


in the same direction as  


/parallel to the wave travels 


(1) 


 


 


 


 


 


 


 


causes compressions and 


rarefactions in air 


transfers ke to air 


 


longitudinal 


credit can be given for a 


labelled diagram 


(2) 


AO 1 1 


 


 


Question 


Number 


Answer Additional guidance Mark 


5(b) 


 


in this order 


infrared (wave) / IR (1) 


micro(wave) (1) 


 


radio (wave) (1) 


 


gamma (ray/wave)(1) 


 


 


 


accept µ(wave) 


 


 


 


 


accept γ 


not X 


(4) 


AO 1 1 


 


  







Question 


Number 


Answer Additional guidance Mark 


5(c) 


 


an explanation linking: 


 


(the colours have) different  


wavelengths (1) 


 


different wavelengths / colours 


travel at different speeds (1) 


 


so refract by different amounts 


(1) 


 


 


allow the word  


frequencies  for  


wavelengths 


 


 


for refract allow 


bend/change  


direction/follow different 


path 


(3) 


AO 2 1 


 


(Total for Question 5 = 9 marks) 


  







Question 


Number 


Answer Mark 


6(a) C   N/kg is the only correct answer 


 


A    J/kg is not dimensionally the same as m/s2 


B    J/kg2 is not dimensionally the same as m/s2 


D    N/kg2 is not dimensionally the same as m/s2 


(1) 


AO 1 1 


 


Question 


Number 


Answer Additional guidance Mark 


6(b)(i) 


 


substitution (1) 


2x2.5 


0.742 


 


evaluation (1) 


9.1(3) (m/s2) 


 


 


     5__ 


0.5476 


 


 


 


award full marks for the 


correct answer with no 


working 


(2) 


AO 2 1 


 


 


Question 


Number 


Answer Additional guidance Mark 


6(b)(ii) 


 


(0.74 + 0.69 + 0.81) ÷ 3 (1) 


0.7(5) (1) 


accept 0.7 or 0.75 


award full marks for the 


correct answer with no 


working 


0.746 or  


0.747 or 


0.750 scores 1 mark 


 


(2) 


AO 3 2a 


AO 3 2b 


 


 


 


 


 


 


 







Question 


Number 


Answer Additional guidance Mark 


6(c) 


 


an explanation linking: 


 


use an electronic timer / (1) 


 


 


to eliminate reaction time (1) 


 


 


 


 


light gate/ data logger 


 


 


 


there are other options 


which should be judged 


to this pattern   


( e.g. increase distance to 


reduce effect of reaction 


time)   


(2) 


AO 3 3b 


 


 


 


Question 


Number 


Answer Additional guidance Mark 


6(d) 


 


rearrangement (1) 


a = (v2-)u2  


          2 x 


substitution (1)  


a =  (-)152  


      2 × 14 


evaluation (1)  


deceleration = 8(.04) (m/s2) 


 


 


 


 


 


rearrangement and  


substitution in either order  


225/28 for 2 marks 


 


accept – 8(.04)  


award full marks for the 


correct answer with no 


working 


(3) 


AO 2 1 


 


(Total for Question 6 = 10 marks) 


  







Question 


Number 


Answer Mark 


7(a) 


 


B   natural gas is the only correct answer 


A   geothermal is not a non-renewable source of energy 


C   tidal is not a non-renewable source of energy 


D   solar is not a non-renewable source of energy 


(1) 


AO 1 1 


 


 


 


Question 


Number 


Answer Additional guidance Mark 


7(b) 


 


an explanation linking: 


increased use of  


renewables/decrease use of 


nonrenewables (1) 


 


 


reason (1) 


 


 


accept “them” as  


renewable 


accept 


reason why renewables are 


beneficial 


 


accept 


reason why  


non-renewable(s) are not 


beneficial  


(2) 


AO 1 1 


 


Question 


Number 


Answer Additional Guidance Mark 


7(c)(i) 


 


recall (1) 


(ΔPE) = mgh 


 


 


substitution and  


rearrangement (1) 


h = 1300 


      7x10 


 


evaluation (1) 


19 (m) 


 


1300 = 7 x 10 x h 


work done = force x  


distance 


 


 


 


 


accept answers that round 


up to 19 (m)  


(e.g. 18.57 (m) ) 


award full marks for the 


correct answer with no 


working 


(3) 


AO 1 1 


AO 2 1 







 


Question 


Number 


Answer Additional guidance Mark 


7(c)(ii) 


 


recall (1) 


KE = ½ m v2 


substitution and  


rearrangement (1) 


v =√(2 x 1100÷8) 


            


evaluation (1) 


17 (m/s) 


 


 


 


 


 


v2 = 2 x 1100  


            8 


 


 


accept answers that round 


up to 17 (m/s) (e.g. 16.58 


(m/s) ) 


award full marks for the 


correct answer with no 


working 


(3) 


AO 1 1 


AO 2 1 


 


Question 


Number 


Answer Additional guidance Mark 


7(d) 


 


reading energies from graph 


(1) 


5.2 and 3.9 (kJ) 


 


substitution (1) 


e.g. 1.3 x (100) 


          5.2 


 


evaluation (1) 


 


25(%) 


 


accept 


5.0 to 5.4 


and  


3.7 to 4.1 


 


 


0.18 to 0.32 


 


 


18 to 32 (%) 


award full marks for the 


correct answer with no 


working 


 


(3) 


AO 2 1 


 


(Total for Question 7 = 12 marks) 


 







 


Question 


Number 


Answer Additional guidance Mark 


8(a) 


 


a description to include: 


 


use a thermometer (1) 


 


 


measure temperature at 


regular intervals (1) 


 


 


 


 


 


 


temp. sensor 


datalogger 


 


it must be clear that it is a 


number of readings – not just 


2 


eg measure temperature 


over time 


(2) 


AO 1 2 


 


Question 


Number: 


Answer Additional guidance Mark 


8(b) 


 


a description to include: 


 


intensity reaches a peak 


value (1) 


 


additional information (1) 


 


 


 


 


 


 


 


other peaks  


irregular curve  


non-linear 


most of radiation  


outside visible spectrum 


 


(2) 


AO 3 1a 


AO 3 1b 


 


  







 


Question 


Number 


Answer Additional guidance Mark 


8(c)(i) 


 


tangent drawn between 20 


and 40 ms (1) 


 


selection of suitable values 


and substitution from their  


tangent (1) 


e.g. 130 ÷ 60 


 


evaluation  (1) 


2.0  


 


unit (1) 


°C/ms 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


range 1.8-2.5 


 


2000 °C/s 


award full marks for  


correct answer with no 


working 


(4) 


AO 1 1 


AO 2 1 


 


  







 


Question 


Number 


Answer Additional guidance Mark 


8(c)(ii) 


 


an explanation linking: 


 


the temp rises because the 


(rate of) energy supplied is 


greater than the (rate of)  


energy being radiated. (1) 


 


 


 


 


at constant temperature the 


lamp radiates energy at the 


same rate at which it is  


being supplied (2) 


 


 


 


 


accept ‘absorbed/in’ for  


supplied. 


energy in greater than energy 


out 


lamp radiates more as  


temperature increases 


 


 


 


lamp radiates at the same 


power at which it is being  


supplied for 2 marks 


power out = power in 


award 1 mark for at constant 


temperature the energy  


supplied = energy radiated  


 


 


 


(3) 


AO 3 2a 


AO 3 2b 


(Total for Question 8 = 11 marks) 


  







 


Question 


Number 


Answer Additional guidance Mark 


9(a)(i) 


 


a description to include: 


 


 


add weight / mass (1) 


 


 


to the weight hanger (1) 


ignore references to  


friction here  


 


by inclining runway  


 


allow (component of) gravity to 


act on trolley 


(2) 


AO 1 2 


 


 


Question 


Number 


Answer Additional guidance Mark 


9(a)(ii) 


 


a description to include: 


 


transfer mass (1)  


 


between trolley and hanger 


(1) 


  


 


 


 


allow weight(s) for mass 


 


 


mass removed from trolley = 


mass added to hanger for 2 


marks 


(2) 


AO 1 2 


 


  







 


Question 


Number 


Answer Additional guidance Mark 


9(a)(iii) 


 


an explanation that links:  


 


raise one end of the runway 


(1) 


 


 


 


 


 


(so that) trolley (not  


attached to weight hanger) 


rolls at constant speed  


/ just starts to move 


/ (force of) gravity (on the 


trolley) balances forces of 


friction (1)  


 


 


credit methods for reducing  


friction directly (e.g. oil 


wheels, runway etc.) 


 


 


 


to reduce (effects of ) friction 


 


 


 


 


 


 


allow credit for identifying  


magnitude of frictional forces 


and subtracting or using graph 


(2) 


AO 3 3b 


 


  







Question 


Number 


Answer Mark 


9(b)* 


 


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 can-


didates are not required to include all the material which 


is indicated as relevant. Additional content included in the 


response must be scientific and relevant. 


AO1 (6 marks) 


 momentum = mass × velocity 
 action and reaction are equal and opposite (N 3) 
 force of R on Q = -force of Q on R 


 change in momentum of Q = - change in momentum of R 
                 time                                    time 


 time of collision same for both 
 change in momentum of Q = - change in momentum of R 
 no overall change in momentum 


 R accelerates because of force from Q 
 transfer of momentum between Q and R 
 


(6) 


AO 1 1 


  







Level Mark Descriptor 


 


 0  No rewardable material. 


Level 1 1-2  An explanation that demonstrates elements of physics 


understanding, some of which is inaccurate.  


Understanding of scientific ideas lacks detail.  (AO1)  


Presents an explanation with some structure and  
coherence. (AO1) 


 


Level 2 3-4  An explanation that demonstrates physics  


understanding, which is mostly relevant but may  


include some inaccuracies. Understanding of scientific 


ideas is not fully detailed and/or developed. (AO1) 


 Presents an explanation that has a structure which is 


mostly clear, coherent and logical. (AO1) 


Level 3 5-6  An explanation that demonstrates accurate and  


relevant physics understanding throughout.  


Understanding of the scientific ideas is detailed and 


fully developed.  (AO1) 


 Presents an explanation that has a well-developed 
structure which is clear, coherent and logical. (AO1) 


(Total for Question 9 = 12 marks) 


  







Question 


Number 


Answer Additional guidance Mark 


10(a)(i) 


 


an explanation linking: 


(high temperature means) 


high energy (1) 


(needed) to overcome 


(force of) repulsion (1) 


between nuclei / because 


they both have the same 


charge (1) 


 


 


 


 


 


 


accept “them” / hydrogen for  


nuclei 


(3) 


AO 2 1 


 


 


Question 


Number 


Answer Additional guidance Mark 


10(a)(ii) 


 


substitution (1) 


4.5 x 10-12 = m (3.0 x 108)2 


 


rearrangement (1) 


(m =) 4.5 x (10-12) 


          9.0 x (1016) 


evaluation (1) 


5.0 x 10-29 (kg) 


 


 


 


accept substitution and  


rearrangement in either order 


 


ignore POT errors until  


evaluation 


 


 


award full marks for the correct 


answer with no working 


 


(3) 


AO 2 1 


 


 


 


 


 


  







Question 


Number 


Answer Mark 


10(b)* 


 


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. 


AO1 


 neutrons released in a chain reaction 
 slow(er) neutrons needed for fission 
 (some) neutrons are too fast 


 control rods can be moved in and out 
 control rods control speed of the reaction 


 
AO2 


 graphite core is the moderator 
 graphite core slows down the neutrons 
 moveable rods absorb neutrons 


 moveable rods make more or fewer neutrons available for 
fission 


 


(6) 


AO 1 1 


AO 2 1 


  







Level Mark Descriptor 


 0 No awardable content 


Level 1 1-2  An explanation that demonstrates elements of physics un-


derstanding, some of which is inaccurate. Understanding of 


scientific ideas lacks detail.  (AO1)  


 The explanation attempts to link and apply knowledge and 


understanding of scientific ideas, flawed or simplistic con-


nections made between elements in the context of the ques-


tion. (AO2) 


Level 2 3-4  An explanation that demonstrates physics understanding, 


which is mostly relevant but may include some inaccuracies. 


Understanding of scientific ideas is not fully detailed and/or 


developed. (AO1) 


 The explanation is mostly supported through linkage and 


application of knowledge and understanding of scientific 


ideas, some logical connections made between elements in 


the context of the question. (AO2) 


Level 3 5-6  An explanation that demonstrates accurate and relevant 


physics understanding throughout. Understanding of the 


scientific ideas is detailed and fully developed.  (AO1) 


 The explanation is supported throughout by linkage and ap-
plication of knowledge and understanding of scientific ideas, 


logical connections made between elements in the context 
of the question. (AO2) 


Total for Question 10 = 12 marks) 
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Introduction
Paper Introduction


This was the first examination of paper 1, at Higher Level, for the new specification. Questions were


set to test candidates’ knowledge, application and understanding from these seven topics in the


specification:


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


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 candidates’ 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. The assessment of candidates’ mathematical skills involved recall of some equations


and became more demanding as the paper progressed. There were also two extended open


response questions, worth six marks each.


Successful candidates:


were well-acquainted with the content of the specification


had been engaged with practical work during their course


were competent in quantitative work, especially in being able to recall and rearrange equations


and use numbers in standard form


recognised key command words such as “describe” and “explain” and constructed their


responses accordingly


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


Less successful candidates:


had gaps in their knowledge of the topics of this paper


had gaps in their procedural knowledge, relating to their practical work
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failed to set out calculations in a logical way that could be easily followed


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 (c) 


Candidates were required to recall and rearrange the equation for speed and use it and data from


a graph to find the time taken for a sonar pulse to travel. The most common errors were to use the


wrong distance from the graph or not use double the distance.
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The correct equation is recalled and rearranged


and the correct value from the graph is used.
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Question 2 (a) (iii)


To answer this question fully, candidates had to appreciate that there was a range of angles for


which there was no data and to suggest a procedure for this particular context.


This candidate has realised that the range of


angles examined needs to be extended and gains


full marks.


If you are asked to suggest improvements or, as in


this case, developments to an investigation, make


sure your answer refers to the particular


circumstances in the question. Here, 'further


readings' would gain some credit but for full marks


the limited range had to be recognised.
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Question 2 (b) 


Calculations involving electromagnetic radiation will usually contain numbers in standard form. This


was tested here; the rearranged equation having been given in the question. The unit for frequency


was also required.


The working is clearly shown, standard form is


understood and the correct unit is used. Full


marks.
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A long-winded but successful way of dealing with


standard form but unfortunately the unit is


missing. Scores 2 of the 3 marks available.
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Question 3 (a) 


Candidates here are required to apply their knowledge and understanding of measuring


radioactivity to devise a method for comparing the count-rates from two different rocks. Credit is


given for knowing how a GM tube is used and what steps should be taken to make a fair


comparison.
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This response has all four marks:


placing each rock in front of the tube


at the same distance


for the same time


allowing a fair comparison of count-rates.


In descriptions of experimental method, include


what is being measured and what it is being


measured with.


If a comparision is required, make sure you


mention the factors that must stay the same.
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This does not mention a fixed time or rate but


scores the other three marks.
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Question 3 (b) 


Candidates were asked to analyse some information about the half-life of an isotope to complete a


graph. Full credit could be gained by either plotting three points from the information or two points


and an appropriate curve.


This candidate has used the data to find three half-


lifes and plotted them accurately on the graph.


This would be enough to score all 3 marks but the


curve is acceptable also.


GCSE Physics 1PH0 1H     13







Question 4 (c) (i)


Part (c) tested knowledge and understanding about how red-shift and CMBR provide evidence in


support of the Big Bang theory of the origin of the universe.


This is a good description of what is meant by red-


shift.
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Question 4 (c) (ii)


Part (c) tested knowledge and understanding about how red-shift and CMBR provide evidence in


support of the Big Bang theory of the origin of the universe.


This is an acceptable explanation of how red-shift


provides evidence for the Big Bang theory. Scores


both marks.
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Question 4 (c) (v)


Part (c) tested knowledge and understanding about how red-shift and CMBR provide evidence in


support of the Big Bang theory of the origin of the universe.


This was an acceptable explanation at this level.
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Question 5 (a) 


Here, examiners were looking for reference to oscillations in the air and the direction of the


oscillations in relation to the direction of travel of the sound wave.


Here there are vibrating air particles and the


reference to a longitudinal wave was accepted for


the second mark. 2 marks.
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Question 5 (c) 


Candidates were required to apply their knowledge and understanding of the relationship between


refraction, speed and wavelength to explain the dispersion of light at an air-glass boundary.


This is a very good response linking colour,


wavelength and change in speed to the different


amounts of refraction. 3 marks.
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Question 6 (c) 


All three readings in (b)(ii) and the calculated reading in (b)(i) were significantly below the accepted


value for g. This, and the method described in (b)(i), meant that examiners were looking for


improvements to the procedure in part (b) that would eliminate or reduce the effect of human


reaction time.


A well-reasoned, relevant answer.


Suggested improvements must be in the context of


the question.
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Question 6 (d) 


Candidates were asked to use an equation selected from the list of equations at the end of the


paper. They then had to rearrange the equation to find deceleration.


The correct equation is selected from the list and


rearranged for acceleration.


'a' is correctly evaluated, including the minus sign -


meaning negative acceleration.


The minus sign was not insisted upon.
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Question 7 (c) (i)


The question stated that the water gained kinetic energy by falling from the top of a dam.


Candidates, therefore, had to recall and use the equation for change in gravitational potential


energy, involving a rearrangement, to calculate the minimum height the water must fall.


Here the candidate initially went to the equation


for kinetic energy but then, on reading the


question thoroughly, realised it was about a


change in gravitational potential energy and went


on to find the minimum height successfully. 3


marks.


Read the complete question for the physics


involved to inform your choice of equation.
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Question 7 (c) (ii)


This required recall and use of the equation for kinetic energy, involving rearrangement and taking


a square root.


Clearly and logically set out response.


A model answer. 3 marks
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Question 7 (d) 


This was quite a complex calculation that required recall and understanding of the efficiency


equation, involving interpretation of an unfamiliar graph.
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This is a clear, logical way of getting to the correct


answer. 3 marks.


Use the graph to find the difference between the


kinetic energy of the air at speeds of 15 m/s and 13


m/s then calculate this difference as a percentage


of the kinetic energy of the air at a speed of 15


m/s.
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Question 8 (a) 


This was about a procedure related to a core practical. Examiners were looking for the use of a


thermometer to measure temperature at regular intervals of time.


Question 8 (b) 


Here candidates had to interpret a graph by describing how intensity changed with wavelength.


Examiners were looking for the fact that the graph peaked and one other observation, e.g. most of


the radiation was outside the visible spectrum.
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Question 8 (c) (i)


The calculation of the gradient of this graph involved drawing a tangent to the curve at a time of 30


ms, calculating the gradient of the tangent and deducing the unit from the labels on the axes.


The tangent has been drawn at the correct point.


Even though the triangle is quite small, correct


values have been used to calculate the gradient


and the unit is also correct.
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Question 8 (c) (ii)


This is a difficult concept involving the variation in power radiated with temperature. It is based on


specification points 5.16 and 5.17.


Full credit, 3 marks, was awarded for explaining that in the first part of the graph (while the


temperature was rising) the power radiated by the lamp was less than the power supplied to the


lamp. At constant temperature, the power radiated was equal to the power supplied.


2 marks could be scored if 'energy' was used instead of power.


This was one of the few responses that scored 3


marks. The fact that it refers to energy absorbed


rather than supplied is allowed in the context of


the demand of the question.
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Question 9 (a) (i)


Part (a) of question 9 was about the procedures and techniques involved in a core practical. Part (ii)


appeared to present the greatest challenge. Having direct experience of the practical would be an


advantage here.


Question 9 (b) 


This extended open response question was based on specification point 2.23. This requires


candidates to recall and apply Newton’s third law to a collision and relate it to the conservation of


momentum in the collision. Level 3 could be achieved by a detailed statement of how Newton’s


third law applies to this collision, developed to show how this leads to the idea of conservation of


momentum.
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The first 7 lines of this response provides a good


explanation of Newton's third law applied to this


collision. The next part uses the equation given in


the question (also in the list at the end of the


paper) to explain that, as the force and the time of


collision are the same for both Q and R, the


momentum before the collision is equal to the


momentum after the collision.


A good level 3 answer. Scores 6 marks.
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Question 10 (a) (i)


Examiners were looking for explanations linking the idea that high temperature means high energy


which is needed to overcome the electrostatic force of repulsion between the positively charged


nuclei.


A concise response, scoring all three marks.
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Question 10 (a) (ii)


This is based on specification point 6.43P. The equation is given in the question.


This is a good example of a well set out response


to an unfamiliar calculation.
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Question 10 (b) 


In this extended open response question, candidates had to use their knowledge and


understanding of control rods and moderators to explain how certain parts of a nuclear reactor,


shown in a diagram, were used to maintain and control the chain reactor.


Level 3 could be achieved by explaining the function of the control rods and a moderator, linked to


the diagram in the question.


A well-structured response, covering all the points.
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Paper Summary
Based on their performance on this paper, candidates are offered the following advice:


make sure that they have a sound knowledge of the fundamental ideas in all the topics


get used to the idea of applying their knowledge to new situations by attempting questions in


support materials or previous examination papers


when describing a practical procedure, make sure they are clear about what is to be measured


and how the measurements will be taken. (Q3a)


when suggesting improvements or extensions to a practical procedure, make sure they are


relevant to the context of the question and not just ‘repeat readings’. (Q2aiii)


where a question involves a calculation, make sure they understand the physics of the situation


before recalling or selecting an equation to use calculation. (Q7ci)


make sure that they recognise SI prefixes such as m and k and n and how to handle these in


calculations.


use the marks at the side of a question as a guide to the form and content of their answer.
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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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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) Figure 1 shows air inside a cylinder with a movable piston.


air cylinder piston


Figure 1


  The piston is pulled a little way in the direction of the arrow, but stays inside the 
cylinder. 


  Which of these increases?
(1)


  A The mass of the air inside the cylinder.


  B The rate at which air particles collide with the walls of the cylinder.


  C The volume of the air inside the cylinder.


  D The pressure of the air inside the cylinder.


 (b) Figure 2 shows a rubber tube that can be used inside a bicycle tyre.


  The tube is inflated with a bicycle pump.


before being inflated after being inflated


Figure 2
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  (i) The air inside the tube exerts an outward force on the wall of the tube. 


   State the angle that this outward force makes with the wall of the tube.
(1)


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


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


  (ii) It takes 4.8 litres of air from the atmosphere to inflate the empty tube to a 
pressure of 400 000 Pa. 


   Atmospheric pressure is 100 000 Pa.


   Calculate the volume of air inside the tube.


   Assume the temperature of the air inside the tube is the same as the temperature 
of the air outside the tube.


   Use an equation selected from the list of equations at the end of this paper.
(3)


volume = . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  litres


  (iii) When a bicycle pump is used to inflate the tube, the air in the bicycle pump gets warm.


   You should ignore any effects of friction in the pump.


   Explain why the air in the bicycle pump gets warm. 
(2)


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


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


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


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


(Total for Question 1 = 7 marks)
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2 (a) A student uses the apparatus in Figure 3 to determine the specific heat capacity 
of water.


thermometer


polystyrene 
cup


water


12 V 
power supply


joulemeter (measures energy supplied)


immersion 
heater


Figure 3


  (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 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .


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


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


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


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


  Figure 4 shows a graph of the student’s results.
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Figure 4


  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


(Total for Question 2 = 9 marks)
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BLANK PAGE
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3 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)


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


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


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


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


 (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) An athlete uses a training machine in a gym. 


  The display on the machine shows the time spent on the machine and the 
amount of energy transferred during a training session. 


  Figure 5 shows the displays for two different sessions by the same athlete.


Energy 45.2 kJ Energy 37.9 kJ


Time 300 s Time 300 s


session 1 session 2


Figure 5


  Explain what the displays show about the average power of the athlete in each of 
these two sessions.


(2)


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


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


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


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


(Total for Question 3 = 9 marks)
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4 (a) A student rubs a plastic comb with a dry cloth to give the comb a positive electric charge.


  Figure 6 shows the charged plastic comb picking up small pieces of paper. 


(Source © GIPhotoStock/SCIENCE PHOTO LIBRARY)


Figure 6


  (i) Explain how rubbing the comb with a dry cloth gives the comb a positive electric charge.
(3)


. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
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  (ii) Explain how the positively-charged plastic comb picks up the small pieces of paper.
(3)
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 (b) Which of these diagrams shows the shape and direction of the electric field 
around a positive point charge?


(1)


  


 A B


  


 C D
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 (c) Figure 7 shows two metal spheres.


  Metal sphere A is fixed to a table.
  Metal sphere B can be moved.


  Metal sphere B is placed at a short distance from metal sphere A.


sphere A fixed sphere B can be moved


insulator insulator


Figure 7


  Both spheres are insulated from the table and given a negative charge.


  The force between the charged spheres is measured.


  (i) Explain, in terms of electric fields, why a force is exerted on sphere B. 
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  (ii) Sphere B is moved and the force between the spheres is measured at              
several different distances.


   Figure 8 is a graph of force on sphere B against distance between the centres 
of the spheres.


20


15


10


5


0
20181614121086420


distance between centres of spheres in cm


force on sphere B 
in mN


Figure 8


   Describe how the force on sphere B varies with the distance between the 
centres of the spheres.
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(Total for Question 4 = 11 marks)
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BLANK PAGE
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5 (a) A student has a bar magnet, a piece of iron the same size as the magnet, and 
some paper clips.


  Describe how the student could use these items to demonstrate temporary 
induced magnetism.


(3)
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 (b) A student sets up the apparatus shown in Figure 9.


0
1
2
3
4
5
6
7
8
9


10


spring


iron nail


solenoid


wires to 
power 
supply


Figure 9


  (i) When the current in the solenoid is switched on, the solenoid attracts the iron nail.  


   Describe how the student could use this apparatus to investigate how the 
size of the current in the solenoid affects the force of attraction between the 
solenoid and the iron nail.


(4)
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  (ii) The spring constant of a different spring is 24 N/m. 


   The spring is extended from its unstretched length by 12 cm.


   Calculate the energy transferred in extending the spring by 12 cm.


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


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


(Total for Question 5 = 9 marks)
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6 (a) Figure 10 shows an arrangement of gears.


  Each gear turns around a fixed axle.


P
10 teeth


Q
40 teeth


R
10 teeth


Figure 10


  Gear P is turned through one complete revolution per second.


  (i) Which of the following describes the motion of gear R?
(1)


speed (revolutions per second) direction of rotation


A 4 same as P


B 1 same as P


C 4 opposite to P


D 1 opposite to P
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  (ii) Figure 11 shows the same arrangement with gear R replaced by a rack. 


P
10 teeth


Q
40 teeth


rack


Figure 11


   The rack can move up or down when the gears turn. 


   The teeth on the rack are 2 mm apart. 


   Calculate how far the rack moves when P turns through to one complete revolution. 
(2)


distance = . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  mm
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 (b) Figure 12 shows three toy animals hanging from a rod. 


  The rod hangs from the ceiling by a string tied to the centre of the rod.


  The system is in equilibrium.


15 cm
17 cm10 cm


mass = 6.0 g
mass = 4.6 g


Figure 12


  Use the principle of moments to calculate the mass of the toy elephant.
(4)


mass = . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  g
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 (c) Figure 13 shows a diagram of a device for lifting heavy loads.


L


oil


metal tube


piston Y


piston Z


K


Figure 13


  The metal tube is filled with oil. 


  The piston Y is pushed down with a force K. 


  This produces a force L on piston Z.


  The pressure exerted on the oil by piston Y is the same as the pressure exerted by 
the oil on piston Z. 


  Explain the difference between the size of force K and the size of force L. 
(3)
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(Total for Question 6 = 10 marks)







22


 
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


 
D


O
 N


O
T 


W
RI


TE
 IN


 T
H


IS
 A


RE
A


 
D


O
 N


O
T 


W
RI


TE
 IN


 T
H


IS
 A


RE
A


 
D


O
 N


O
T 


W
RI


TE
 IN


 T
H


IS
 A


RE
A


*P60468A02236*


7 (a) (i) Figure 14 shows the vertical forces on an aeroplane. 


8.4 kN


7.5 kN


Figure 14


   Use information from the diagram to determine the size and direction of the 
resultant vertical force on the aeroplane.


(2)


size = . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  kN, direction is . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .


  (ii) The aeroplane is descending.


   Figure 15 shows a diagram of the resultant vertical and horizontal forces on 
the aeroplane as it is descending.


400 N


300 N


Figure 15


   Complete the diagram to show the resultant of these two forces.
(1)
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  (iii) The mass of the aeroplane is 750 kg.


   Calculate the change in gravitational potential energy of the aeroplane as it 
descends from 1300 m to the ground.


   Gravitational field strength (g) = 10 N/kg
(2)


energy = . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  J
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 (b) The aeroplane is powered by an engine that burns fuel.


  The fuel supplies a total of 6500 kJ of energy every minute.


  The efficiency of the engine is 0.70 (70%). 


  (i) Calculate the power output of the engine. 


   Give your answer in kW.
(4)


power = . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  kW


  (ii) Explain why the efficiency of the engine is less than 1 (100%).
(2)
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(Total for Question 7 = 11 marks)
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BLANK PAGE
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8 (a) A resistor is connected to a power supply. 


  The potential difference across the resistor is 6.0 V.


  (i) Which of these corresponds to a potential difference of 6.0 V?
(1)


   A 6.0  joules per ohm


   B 6.0  amps per coulomb


   C 6.0  joules per coulomb


   D 6.0  amps per ohm


  (ii) The resistor remains connected for a period of time.


   The current in the resistor is 200 mA.


   A total charge of 42 C flows through the resistor.


   Calculate, in minutes, the time taken for this amount of charge to flow 
through the resistor.


(3)


time = . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  minutes


  (iii) Calculate the total energy transferred by the 6.0 V power supply when a 
charge of 42 C flows through the resistor.


(2)


energy = . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  J
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 (b) The resistor becomes warm while there is a current in it.


  Explain why the resistor becomes warm.
(2)
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 (c) Figure 16 shows a cardboard tube with a wire coming out from each end.


P Q


Figure 16


  There are two 10 ohm resistors inside the cardboard tube.


  A potential difference of 6.0 V is connected between P and Q. 


  There is a current of 1.2 A in the wires.


  Deduce how the resistors have been arranged inside the cardboard tube.
(3)
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(Total for Question 8 = 11 marks)
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*P60468A02836*


9 (a) Which of these could be the output for a dynamo? 
(1)


 


current


0
time


 


current


0
time


 A B


 


current


0
time


 


current


0
time


 C D


 (b) (i) Figure 17 shows the output from a battery.


current


time
0


Figure 17


   Explain why a transformer will not work with the input current as shown in Figure 17.
(2)
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*P60468A02936* Turn over    


  (ii) A transformer has 30 turns on the primary coil and 150 turns on the secondary coil.


   A potential difference of 25 V is applied across the primary coil.


   Calculate the potential difference across the secondary coil.


   Use an equation selected from the list of equations at the end of this paper.
(3)


potential difference = . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  V
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*P60468A03036*


  *(c) High voltage transmission cables and transformers are used in the national grid.


  Explain how using high voltage transmission cables and transformers allows the 
distribution of electrical power around the United Kingdom to be as efficient as 
possible.


  Refer to the following equations in your answer.


P = I2 × R


Vp × Ip = Vs × Is


(6)
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(Total for Question 9 = 12 marks)
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10 (a) Figure 18 shows identical filament lamps connected together to a 12 V power supply.


to 12 V power 
supply


Figure 18


  (i) Calculate the potential difference across each lamp.
(1)


potential difference = . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  V


  (ii) The power output of each lamp is 0.75 W


   Calculate the resistance of each lamp.
(4)


resistance = . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Ω
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  *(b) Explain, with the aid of a circuit diagram, the method a student could  
use to investigate how the resistance of a single lamp changes with the  
potential difference across the lamp.


(6)
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(Total for Question 10 = 11 marks)


TOTAL FOR PAPER = 100 MARKS
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Equations 


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


v2 – u2 = 2 × a × x


force  =  change in momentum  ÷  time


F
mv mu


t
=


−( )


energy transferred  =  current  ×  potential difference  ×  time


E  =  I  ×  V  ×  t


force on a conductor at right angles to a magnetic field carrying a current = magnetic flux density 
× current × length 


F  =  B  ×  I  ×  l


voltage across primary coil
voltage across secondary coil


=
nuumber of  turns in primary coil


number of  turns in secondaryy coil
V


V


N


N
p


s


p


s
=


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


pressure due to a column of liquid  =  height of column  ×  density of liquid  ×  gravitational field 
strength 


P  =  h  ×  ρ  ×  g
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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) 
 


C  The volume of the air inside the cylinder. 
 
The only correct answer is C 
 
A is not correct because the mass remains unchanged 
B is not correct because the rate of collision decreases 
D is not correct because the pressure decreases 
 


(1) 
AO 1 1 


 
Question 
Number: 


Answer Additional Guidance Mark 


1(b)(i) 
 


at right angles / 90° 
 


perpendicular / normal to the 
tube wall 


(1) 
AO 1 1 


 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 







Question 
Number: 


Answer Additional Guidance Mark 


1(b)(ii) select and substitute into  
P1 x V1 = P2 x V2   (1) 
 
400 000×V1=100 000×4.8 
 
 


 (3) 
AO 2 1 


rearrangement (1) 
 


V1=
100 000×4.8


400 000  
 
 


 
substitution and 
rearrangement in either order 


evaluation (1) 
 
(V1 =) 1.2 (litres) 


 


 award full marks for the 
correct answer without 
working 
 
POT error 2 marks 


 
 
 
 
 
 
 
 
 
 
 
 
 
 
 







Question 
Number: 


Answer Additional Guidance Mark 


1(b)(iii) 
 


an explanation linking: 
 


work is done (in 
compressing the air) (1) 


 
increases the kinetic 
energy of the (air) 
particles / thermal energy 
(of the system) (1) 


 
 
 
 
 
 
 
 
 
 
heat for thermal 


(2) 
AO 1 1 


 accept answer in terms of p 
∆V 
 
W = F x d 
 
  = p x (A x d) 
   
  = p ∆V 
 


(Total for Question 1 = 7 marks) 


  







Question 
Number: 


Answer Additional Guidance Mark 


2(a)(i) 
 


a description to include: 
 


 (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 


2(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 


2(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 


2(c) 
 


substitution (1) 
 


(Q =) 
380×3.34 (×105)


(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 


(Total for Question 2 = 9 marks) 


  







Question 
Number: 


Answer Additional Guidance Mark 


3(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 


3(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 


3(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 Additional Guidance Mark 


3(d) 
 


an explanation linking: 
 


allow reverse argument 
 


(2) 
AO 3 2a 
AO 3 2b 


over the same time / in 
300s, more work done / 
energy transferred in 
session 1 than in session 2 
(1) 
 


power in session 1 =  
45.2
300


 = 0.15 (kW) or 150(W) 
 
allow statement that power 
= work /  
    time   
or 
power = energy(transferred) 
                      time 
for MP1 
 


(therefore) more power 
(developed) in session 1 (1) 


power in session 2 =  
37.9
300


 = 0.13 (kW) or 126(W) 
 
 


                                                                  (Total for Question 3 = 9 marks) 


  







Question 
Number: 


Answer Additional Guidance Mark 


4(a)(i) 
 


an explanation to link 3 of 
the following:  
 
 
 
friction (between cloth and 
comb) (1) 
 
 
 


reference to positive 
electrons or positive charge 
moving loses that mark 
point 
 
 
 


(3) 
AO 2 1 
 


transfer of electrons / charge 
{from plastic comb / on to 
the cloth} (1) 
 


electrons/charges are 
rubbed off comb (on to 
cloth) 
 
 
 


electrons carry a negative 
charge (1) 
 


leaving cloth with negative 
charge 
 


leaving excess positive 
charge on the comb (1) 
 


more protons than electrons 
(on the comb)  


  


 
Question 
Number: 


Answer Additional Guidance Mark 


4(a)(ii) 
 


an explanation linking:   (3) 
AO 2 1 


a negative charge is induced 
(1) 
 


allow a clear description of 
induction  
 
ignore references to positive 
charge being moved in this 
context only 
 


on the  part of the paper 
closest to the comb (1) 
 


 


opposite charges attract (1) 
 


force of attraction sufficient 
to pick up the pieces of 
paper 
 


 
  







 
Question 
Number 


Answer Mark 


4(b) 
 


A 


 
The only correct answer is A 
 
B is not correct because the arrows are in the wrong  
   direction 
C is not correct because the field is not circular 
D is not correct because the field is not circular 


 
 


(1) 
AO 1 1 


 
Question 
Number: 


Answer Additional guidance Mark 


4(c)(i) 
 


an explanation linking: 
 


 (2) 
AO 2 2 


sphere A has an electric field 
(1) 
 


both spheres have electric 
fields  
 
 


sphere B is in it (1) 
 


the electric fields 
interact/overlap 
 
ignore nature of force; e.g. 
repulsion 
 


 
  







Question 
Number: 


Answer Additional Guidance Mark 


4(c)(ii) 
 


a description to include:   (2) 
AO 3 1a 
AO 3 1b 


as the distance increases the 
force (on the sphere B) 
decreases (1) 
 


negative correlation   
 
 


the greatest change is at 
smallest distances (1) 


non-linear  
gradient changes 
 
allow named non-linear 
functions such as 
exponential / inversely 
proportional in this context 
 
reference to inverse square 
law scores 2 marks 
 


                                              (Total for Question 4 = 11 marks) 


  







Question 
Number: 


Answer Additional Guidance Mark 


5(a) a description to include: 
 


 
 


(3) 
AO 1 2 
 


method of producing 
temporary induced 
magnetism (1) 
 


place iron near / in contact 
with magnet / in magnetic 
field 


OR  


use magnet to pick up one 
paper clip  


OR  


use magnet to make iron a 
temporary magnet 


 


method of demonstrating the 
magnetic properties of the 
temporary magnet (1) 
 


paper clip(s) attracted to 
iron  


OR  


use first paper clip to pick 
up another paper clip 


 


method of demonstrating 
magnetic effect is temporary 
(1) 


remove magnet and paper 
clips no longer attracted / 
fall off   
 
OR  
 
wait some / short time and 
iron bar no longer picks up / 
attracts paper 
clips                                  
 


 
  







Question 
Number: 


Answer Additional Guidance Mark 


5(b)(i) 
 


a description to include 4 of 
the following: 
 


 (4) 
AO 2 2 


• note position of pointer 
before current is switched 
on (1) 


 


measure length of spring 
before current is switched 
on 
 


• measure position of pointer 
when current in coil (1) 


 


• (use an ammeter to) 
measure current (1) 


 


• calculate the extension / 
stretch of the spring (1)  


 


how far nail moves 


• use force (of attraction) is 
proportional to extension / 
stretch (of spring) (1) 


 


calculate force from spring 
constant and extension  
 
calibrate spring 


• repeat with different 
currents (1) 


increase the current 
 
 
 


 calculate the extension of 
the spring using new 
position of pointer minus 
starting position of pointer 
is worth 3 marks 
 


 


  







Question 
Number: 


Answer Additional Guidance Mark 


5(b)(ii) 
 


select and substitute (1) 
 


 (2) 
AO 2 1 
 (E =) ½ x 24 x 0.122  


 
½ x 24 x 122 max 1 mark 


evaluation (1)   


(E =) 0.17 (J) 
 


accept answers that round 
down to 0.17  
e.g. 0.1728  
 
POT error (e.g. 1728) max 
1 mark  
 
award full marks for correct 
answer without working 
 


(Total for Question 5 = 9 marks) 


  







Question 
number 


Answer Mark 


6(a)(i) 
  


 
The only correct answer is B 
 
A is incorrect because the number of teeth on P and R are 
   equal 
C is incorrect because Q reverses the rotation of P and then 
   R reverses the rotation of Q 
D is incorrect because Q reverses the rotation of P and then 
   R reverses the rotation of Q 


(1) 
AO 1 1 
 


 
Question 
Number: 


Answer Additional Guidance Mark 


6(a)(ii) 
 


use of  
distance = pitch x number of 
teeth (moved)  
 (1) 


allow first mark if  
2 x 4 (=8) or 2 x 40  
(=80) seen 
 


(2) 
AO 1 1 
 


evaluation (1) 
 


 


(distance =) 20 (mm)  


 award full marks for correct 
answer without working 


 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 







Question 
Number: 


Answer Additional Guidance Mark 


6(b) 
 


recall  
clockwise moment = 
anticlockwise moment (1) 
 
 
moment = force x 
(perpendicular) distance (1)  
 


calculations need not 
include g (which cancels 
out from all terms)  


(4) 
AO 1 1 
AO 2 1 
 


substitution (1)  
m × 17 = (6  × 15) + (4.6 × 10) 
 
 


substitution and 
rearrangement in either 
order 
 
 
m × 17 = 90+46 
 


m = 
(6×15)+(4.6×10)


17  
 
m = 136/ 17 


rearrangement and evaluation 
(1) 
 


 


m = 8.0 (g) award full marks for 
correct answer without 
working 


 
  







Question 
Number: 


Answer Additional Guidance Mark 


6(c) 
 


an explanation linking: 
 


accept answers in terms 
of work = force x distance  
 
accept reverse arguments 
 


(3) 
AO 3 2a 
AO 3 2b 


use of P = F
A
 (1) 


 


 


area of piston Y is less than 
area of piston Z (1)  
 


accept K for piston Y and L 
for piston Z 
 


(therefore)  
force K is less than force L (1) 
 


 


(Total for Question 6 = 10 marks) 


  







Question 
Number: 


Answer Additional guidance Mark 


7(a)(i) 
 


0.9 (k N) (1) 
 
up / upwards / ascending (1) 
 


accept .9 or 0.90 
 
north  
N   


 
 
 


(2) 
AO 3 2a 
AO 3 2b 
 


 


Question 
Number: 


Answer Additional guidance Mark 


7(a)(ii) 
 


 


judge length and 
direction by eye 
 
construction lines 
need not be shown 
 
magnitude need not 
be stated 
 
allow missing 
arrowhead if direction 
and length are correct  
 
reject answers which 
have any additional 
vectors drawn 
 


(1) 
AO 3 2b 
 


 
  







Question 
Number: 


Answer Additional 
Guidance 


Mark 


7(a)(iii) 
 


recall and substitution (1) 
 


 (2) 
AO 2 1 


GPE = 750 x 10 x 1300 
 


no POT error (could 
have missed out g)   


evaluation (1) 
 


 


(energy =) 9 800 000 (J) 
 


allow answers in 
standard form  
9.8 x 106 
 
allow answers that 
round to 9 800 000  
e.g. 9 750 000 J 
 
allow 9800 kJ or 
9.8MJ 
 
allow 9 555 000 J 
 
allow negative values 
 
award full marks for 
correct answer 
without working 
 


 
  







Question 
Number: 


Answer Additional Guidance Mark 


7(b)(i) 
 


recall efficiency equation (1)  (4) 
AO 1 1 
AO 2 1 


efficiency = 
useful output


input  efficiency = 
power output
power input  


rearrangement (1)  
 
output energy = 0.70 x 6500 
 


 
 
4550 (kJ) seen scores 2 
marks (from 0.7 x 6500 
(kJ)) 
 
 


recall power equation (1)  
 
power  = 


energy 
time  


 
 
 


 
 
4550 


60
  


 
accept ecf from output 
energy 


evaluation (1) 
 


 


(power =) 76 (kW) 
 


accept values that round 
up to 76 (kW) e.g. 75.8 
 
award full marks for 
correct answer without 
working 
 


 
  







Question 
Number: 


Answer Additional Guidance Mark 


7(b)(ii) 
 


an explanation linking: 
 
(useful) output energy is less 
than input energy (1) 
 
 
 
 
some energy is transferred to 
less useful forms (1) 
 


 
 
input energy is greater 
than output energy  
 
(only) 70% of the input 
energy is useful 
 
energy is dissipated / 
wasted / lost  
(to surroundings) 
 
energy is lost / 
transferred as thermal / 
heat  
 
30% is lost /dissipated / 
wasted / lost 
for 2 marks 
 


(2) 
AO 1 1 


 (Total for Question 7 = 11 marks) 


  







Question 
Number: 


Answer Mark 


8(a)(i) 
 


C   6.0 joules per coulomb 
 
The only correct answer is C  
 
A is not correct because 1 volt is 1 joule per coulomb 
B is not correct because 1 volt is 1 joule per coulomb 
D is not correct because 1 volt is 1 joule per coulomb 
 
 


(1) 
AO 1 1 


 
Question 
Number: 


Answer Additional Guidance Mark 


8(a)(ii) 
 


recall and substitution (1) 
 


42 = 
200 × t
(1000)


 


accept substitution and 
rearrangement in either 
order 
 
 


(3) 
AO 1 1 
AO 2 1 


rearrangement (1)  


t = 
42 (× 1000)
200 (× 60)


 


 


2.1 to any power of 10  
or  
3.5 to any power of 10  
scores 2 marks 


 
evaluation (1) 


 


(t =) 3.5 (minutes) 
 


3 minutes 30 seconds 
 
award full marks for 
correct answer without 
working 
 


 
Question 
Number: 


Answer Additional Guidance Mark 


8(a)(iii) 
 


recall and substitution (1)  
(using E = VIt) 


(2) 
AO 1 1 
AO 2 1 
 (E =) 42 x 6.0 


 
(E =) 6.0 x 200 (x 10-3) x 
2.10 (x 102) 


evaluation (1)  
(energy =) 250 (J) 
 


accept 252 (J) 
 
award full marks for 
correct answer without 
working 


 
  







 
Question 
Number: 


Answer Additional Guidance Mark 


8(b) 
 


an explanation linking: 
 


throughout  
accept atoms / ions for 
lattice 
 
accept charges / 
charged particles for 
electrons 
 


(2) 
AO 1 1 


 
collisions between electrons and 
lattice (1) 
 


 
allow collision between 
electrons in this context 
 


lattice {vibrates / moves} more 
(1) 
 
 
 


KE of lattice increases 
 
KE of electrons 
decreases 
 


 
  







Question 
Number: 


Answer Additional Guidance Mark 


8(c) 
 


an explanation linking: allow alternative 
arguments such as 
 
if resistors had been in 
series, then… 
 


(3) 
AO 3 2a 
AO 3 2b 
 


relevant calculation (1)  


R (between P and Q) = 6
1.2


 = 5Ω 
 


I = 
6
20  = 0.3A  


 
V (between P and Q) 
= 1.2 x 10 = 12V  
 


reasoning / interpretation of result 
(1) 
 


 


this is less than {a single resistor / 
two resistors in series} 


current is more (than 
0.3A) 
 
total p.d. is less than 
12 V 


conclusion (1) 
 
resistors must be connected in 
parallel 


 
 


                                      (Total for Question 8 = 11 marks) 


  







Question 
Number: 


Answer Mark 


9(a) 
 


B  
 
The only correct answer is B 
 
A is incorrect because it shows an alternating current which 
   is produced by an alternator and not by a dynamo 
C is incorrect because it shows a square waveform which is  
   not produced by a dynamo 
D is incorrect because it shows current linearly increasing 
   with time and this is not produced by a dynamo 


(1) 
AO 3 2b 
 


 
Question 
Number: 


Answer Additional Guidance Mark 


9(b)(i) 
 


an explanation linking: 
 
 
 
 
(p.d. / current is only induced by a) 
changing magnetic field   (1) 


 
 


a changing current (is needed to 
create a changing magnetic field)    
(1) 


 
 
  
 
 
 
alternating magnetic 
field 
 
 
 
 
the voltage/current  
(as shown) is not 
changing  
 
 
 


(2) 
AO 1 1 


 
  







 
Question 
Number: 


Answer Additional Guidance Mark 


9(b)(ii) 
 


substitution into  
VP
Vs


= NP
Ns


 (1) 
 


substitution and 
rearrangement in 
either order 
 


(3) 
AO 2 1 


25
Vs


=
30
150 


Vs
25=


150
30  


rearrangement (1)   


Vs = 
25×150


30  
 


 


evaluation (1)  


(Vs = )  130 (V)  
 


allow 120 or 125  
 
award full marks for 
correct answer without 
working  


 
  







Question 
Number 


 Answer Mark  


*9(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. 
 


AO1(6 marks) 
Understanding of physics  


• (long) transmission wires have resistance 
• reduced p.d. at the destination  
• (thermal) energy is dissipated in the 


transmission wires 
• this creates a power loss (refers to P=I2R) 
• transformers are used to step up to a high 


voltage for transmission 
• this means a low current (refers to VPIP=VSIS) 
• so power loss is small(er)  
• transformers used to step down to a safer 


voltage for consumers 
• consumer wires are shorter and so power loss is 


less of an issue 


(6) 
AO 1 1 


  







Level Mark Descriptor 
 0 • No rewardable material. 
Level 1 1-2 • An explanation that demonstrates elements of 


physics understanding, some of which is 
inaccurate. Understanding of scientific, enquiry, 
techniques and procedures lacks detail.  (AO1)  


• Presents an explanation that is not logically ordered 
and with significant gaps. (AO1) 


Level 2 3-4 • An explanation that demonstrates physics 
understanding, which is mostly relevant but may 
include some inaccuracies. Understanding of 
scientific ideas, enquiry, techniques and 
procedures is not fully detailed and/or developed. 
(AO1) 


• Presents an explanation of the procedure that has a 
structure which is mostly clear, coherent and logical 
with minor steps missing. (AO1) 


Level 3 5-6 • An explanation that demonstrates accurate and 
relevant physics understanding throughout. 
Understanding of the scientific ideas, enquiry, 
techniques and procedures is detailed and fully 
developed.  (AO1) 


• Presents an explanation that has a well-developed 
structure which is clear, coherent and logical. (AO1) 


                                                   (Total for Question 9 = 12 marks) 


  







Question 
Number: 


Answer Additional Guidance Mark 


10(a)(i) 
 


1.5 (V) 
 


accept 
 12


8
 or 3


2
 or 1 1


2
 


 


(1) 
AO 3 1b 
 


 
Question 
Number: 


Answer Additional Guidance Mark 


10(a)(ii) 
 


 
 
 
 
recall and substitution (1) 
 
0.75= I × 1.5 
 
 


allow ecf from a(i) for all 
marking points 
 
 
substitution and 
rearrangement in either order 
 


(4) 
AO 2 1 


rearrangement (1) 
 
(I =) 0.75


1.5
 (= 0.5) 


 
 


recall, substitution and 
rearrangement (1) 


 


R = 
1.5
0.5 


 


allow ecf of current from MP2 
for this mark point only 


evaluation (1) 
 
(R =) 3.0 (Ω) 
 


 
 
allow other approaches such 


as P= V2


R
 scores 1 mark 


 


0.75 = 1.52


R
 scores 2 marks 


 


R =  (1.5)2


0.75
 scores 3 marks 


 
award full marks for correct 
answer without working 
 


 
  







Question 
Number 


 Answer Mark 


*10(b) 
 


 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. 
  


AO1(6 marks) 
Circuit diagram including 


• power supply 
• ammeter 
• voltmeter 
• filament lamp 
• means of varying potential difference 


 
 


Description of method 
• measure current with ammeter 
• measure potential difference with voltmeter 
• vary the potential difference 
• calculate the resistance  
• repeat and compare 


 


(6) 
AO 1 2 


  







Level Mark Descriptor 
 0 • No rewardable material. 
Level 1 1-2 • An explanation that demonstrates elements of physics 


understanding, some of which is inaccurate. 
Understanding of scientific, enquiry, techniques and 
procedures lacks detail.  (AO1)  


• Presents an explanation that is not logically ordered 
and with significant gaps. (AO1) 


Level 2 3-4 • An explanation that demonstrates physics 
understanding, which is mostly relevant but may 
include some inaccuracies. Understanding of scientific 
ideas, enquiry, techniques and procedures is not fully 
detailed and/or developed. (AO1) 


• Presents an explanation of the procedure that has a 
structure, which is mostly clear, coherent and logical 
with minor steps missing. (AO1) 


Level 3 5-6 • An explanation that demonstrates accurate and 
relevant physics understanding throughout. 
Understanding of the scientific ideas, enquiry, 
techniques and procedures is detailed and fully 
developed.  (AO1) 


• Presents an explanation that has a well-developed 
structure, which is clear, coherent and logical. (AO1) 


(Total for Question 10 = 11 marks) 
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Introduction
This was the first examination of paper 2, at higher level, for the new specification. Questions were


set to test students’ knowledge, application and understanding from these nine 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 11 – Static Electricity


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. The assessment of students’ mathematical skills involved recall of some equations and


became more demanding as the paper progressed. There were also two extended open response


questions, worth six marks each.


Successful candidates:


were well-acquainted with the content of the specification


had been engaged with practical work during their course


were competent in quantitative work, especially in being able to recall and rearrange equations


and use numbers in standard form


recognised key command words such as “describe” and “explain” and constructed their


responses accordingly.


were willing to apply physics principles to the novel situations presented to them
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Less successful candidates:


had gaps in their knowledge of the topics of this paper


had gaps in their procedural knowledge, relating to their practical work


failed to set out calculations in a logical way that could be easily followed by the examiner.


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 (b) (ii)


Candidates were required to select and rearrange the equation relating pressure and volume for a


fixed mass of gas at a constant temperature. The most common errors were in the rearrangement.


Examiners awarded partial marks if the answer clearly showed the given values substituted into the


correct equation.


The candidate has written the correct equation and put the given values into


the correct place. Even though the rearrangement and evaluation is incorrect,


this answer still scored one mark.


Always start calculations by writing down the equation and then substituting


the letters by the values which you have been given.
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Question 1 (b) (iii)


Candidates were required to explain that work done in compressing the air in the tube results in an


increase in the (average) kinetic energy of the air particles or an increase in the thermal energy of


the system. Weaker candidates often attributed this to "more collisions" of air particles.


A straightforward response that scored both marks.
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Question 2 (a) (i)


This question was based on a Core Practical: the determination of the specific heat capacity of


water. Candidates were given a drawing of apparatus that could be used and were required to


state, for one mark each, the three quantities that needed to be measured. An additional mark was


given for clear detail of how at least one of those measurements could be made. Weaker


candidates often simply stated the quantities taken from the equation list at the end of the paper.
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Although “the amount of water” is not clear enough for a mark, there is one


mark for stating that the temperature rise needed to be measured and a


second mark for explaining how this is done. The amount of energy supplied


is not the same as the power.


2 marks in total
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All three measurements are clearly stated and there is detail about how one


of them (the temperature rise) can be made. 4 marks
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Question 2 (a) (ii)


The apparatus in the drawing had a number of shortcomings and candidates were asked to state


two adaptations which recognised these shortcoming and suggested an improvement.


Two good suggestions for 2 marks.


The first suggestion scores a mark but the second suggestion is too vague.
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Question 2 (b) 


Candidates were required to recognise that continued supply of energy to water would raise its


temperature up to the boiling point of water, but thereafter, any further supply of energy would not


cause any further temperature rise. Most candidates extrapolated the graph to arrive at an


unrealistic temperature.


Question 2 (c) 


Candidates were required to select and use the correct equation linking the change in thermal


energy required to melt ice, mass of ice and the specific latent heat of fusion of ice. Partial credit


was given for answers that clearly showed selection and use of the correct equation but with an


incorrect final evaluation resulting from an error in either converting g to kg and/or an error in


handling values in standard form.


Question 3 (a) 


Candidates were required to use the equation supplied to calculate kinetic energy given the velocity


and mass. Partial credit was given for answers that clearly showed a correct substitution in the


equation but that had an incorrect final evaluation.


Question 3 (b) 


Examiners were looking for a description of energy transfers that linked a decrease in the kinetic


energy of the cyclist and/or bicycle with an increase in thermal energy. Although generally well


answered, examiners frequently saw references to gravitational potential energy, chemical energy


and sound.


Question 3 (c) 


Candidates were required to recall and use the equation linking work done with force and distance.


Partial credit was given to answers that clearly showed substitution of correct values into a


correctly recalled equation but did not rearrange the resulting expression correctly.
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Question 3 (d) 


Candidates were required to extract information given in two displays of energy transferred and


time taken to draw the conclusion that the (average) power developed in session 1 was greater


than that in session 2 because more energy was transferred in the same amount of time.


Full credit was given to candidates who calculated the power in each case to support their


conclusion as well as to candidates who correctly explained their reasoning in words.


Examiners saw many answers like this. The candidate has tried to explain


why the power of the athlete has changed rather than how the power has


changed.


It scored one mark only.
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Question 4 (a) (i)


Examiners were looking for recognition that this an example of charging by friction (1 mark) . Credit


was given for correct identification of the nature of the charge transferred; i.e. negative electrons (1


mark) and the direction of transfer (1 mark) . Candidates who failed to make one of the previous


three mark points could still gain full credit by explaining why the comb was left with an overall


positive charge.
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Question 4 (a) (ii)


Examiners were looking for a clear explanation of charging by induction.


A typical answer that scored all 3 marks.


Many answers, like this one, did not describe how the charge is distributed in


the paper. 2 marks only.
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Question 4 (c) (i)


Candidates were required to recognise that the electrostatic forces acting on two charged objects


can be explained by the interaction of their electric fields.


A clear explanation that scored 2 marks.
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Question 4 (c) (ii)


Candidates were required to interpret the graph to describe the non-linear relationship between


the electrostatic force and the separation distance between the charged objects.


One mark for describing that the force decreases as the distance increases.
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As well as describing how the force changes, this answer also goes on to


identify that the relationship is not linear. 2 Marks
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Question 5 (a) 


Examiners were looking for a clear description of how to demonstrate that a magnetic material


such as iron can become an induced magnet, but that the effect is only temporary.


This response gives a clear description of how to show that a piece of iron


can become an induced magnet, but it does not fully answer the question. 2


out of 3 marks were awarded.
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The response not only describes how to show that a piece of iron can become


an induced magnet, but it also goes on to describe how to show that the


effect is only temporary.
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Question 5 (b) (i)


Candidates were given a drawing of some familiar apparatus being used in what was probably an


unfamiliar way. They were required to devise an experimental procedure that involved two


different topics: electromagnetism and elasticity.


Examiners were looking for clear descriptions of the measurements that could be made in this


investigation including a clear description of how the extension of the spring from its natural length


can be measured. Candidates were not required to make any predictions, nor to explain how a


particular hypothesis could be tested. However, credit was given to those answers that recognised


that the extension of the spring could be used to determine the force of attraction.


Many candidates had the idea that the extension of the spring needed to be recorded for different


currents but did not give any detail about how these measurements could be made.
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This answer scored 2 marks. One mark for stating that the extension of the


spring should be recorded and another mark for stating that the current


should be varied.


If you are describing an experiment, make sure you describe exactly how the


measurements should be made.
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Question 5 (b) (ii)


Candidates were required to select and apply the equation relating energy transferred in stretching


a spring to the extension of the spring and the spring constant.


Partial credit was given to answers that clearly showed correct substitution into the correct


equation but contained an error in the final evaluation; usually resulting from incorrect conversion


from cm to m.


A well laid out answer that would have scored both marks if the candidate


had converted cm into m.


Even so, the examiner was able to award 1 mark out of 2 for clear evidence of


selection and application of the equation.
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Another well laid answer; this time scoring both marks.
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Question 6 (a) (ii)


Candidates were required to extract information from the diagram to calculate the distance moved


by a geared rack.


The simplest way to approach this question is to recognise that the distance moved can be


calculated by multiplying the pitch between each gear tooth by the number of teeth on the rack


that have been moved by the large gear wheel.


Examiners frequently saw fully correct responses such as this.
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Question 6 (b) 


This question required candidates to recall and apply the principle of moments. Candidates who


scored well tended to present answers that clearly showed each of the several necessary stages in


their working.
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The candidate has highlighted important words in the question. This has


helped to make a start to the answer by stating the principle of moments to


score one mark even though the calculation did not go any further.


This demonstrated recall of the equation linking moment, force and distance


and earned the candidate one mark.
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Question 6 (c) 


Candidates were required to interpret the information given in the diagram to explain that the


pressure from a force acting over a given area in a liquid will result in a larger force acting over a


larger area of the same liquid.


Many candidates seemed to confuse the concepts of pressure and force.
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Although the answer scores 1 mark for identifying that the area under piston


Y is smaller than that under piston Z, the candidate has incorrectly argued


that this will "concentrate" the force on that piston to make K larger than L.


1 mark only
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This answer correctly links the larger area under piston Z with a larger force L


and scored 2 out of the 3 available marks.
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Answers needed to explain the link between pressure, force and area in order to score full marks.


This was most clearly done by stating the equation.
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A well-reasoned answer. The examiner had no hesitation in awarding 3 marks


out of 3.
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Question 7 (a) (i)


This question assessed the ability of candidates to resolve two collinear forces into a single force of


0.9 kN upwards.


Question 7 (a) (ii)


This question required candidates to demonstrate how to find, graphically, the resultant of two


mutually perpendicular forces.


Although many candidates correctly calculated the magnitude of the resultant as 500N, this was not


necessary for the mark.


A perfectly acceptable answer.
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Question 7 (a) (iii)


Candidates were required to recall and apply the equation linking change in gravitational potential


energy to mass and change in height above the ground.


Question 7 (b) (i)


This was a two-stage calculation requiring recall and application of the equation for efficiency and


the equation linking power, energy and time.


Partial credit was given for answers that clearly made progress through the stages even if the final


evaluation was incorrect.
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This answer shows the first stage: calculation of the output energy (per


minute) from the input energy and efficiency for 2 marks.


The candidate went on the recall the equation linking power, energy and time


for a 3rd mark. However, there was some confusion about which values to


substitute into that equation and no further marks could be awarded.


A nicely laid out answer scoring full marks.


Question 7 (b) (ii)


Examiners were looking for an understanding that, in an engine, the input energy is greater than


the useful output energy because some energy is dissipated in less useful ways.
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Question 8 (a) (ii)


Candidates were required to recall and apply the equation linking current, time and charge. Partial


credit was given to answers that clearly showed correct substitution into the correctly recalled


equation but having an error in either conversion of mA to A and/or seconds into minutes.


Question 8 (a) (iii)


Candidates were required to recall and apply the equation linking energy transferred, charge


moved and potential difference.
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Question 8 (b) 


Examiners were looking for an explanation that linked the collision of electrons with the lattice to


an increase in the vibration of the lattice. Examiners would also credit answers that described the


kinetic energy of the electrons decreasing as a result of collisions with the lattice.


Many candidates seemed to think that the lattice only starts to vibrate when there is a current in


the resistor.


The answer makes the first marking point by describing collisions of electrons


with ions in the lattice. However, it is not quite clear enough to score the


second mark point.
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The addition of a couple of words distinguishes this from the previous


answer. Even though the term "energy" is slightly out of context, the


examiner could award the second mark for the idea that the lattice vibrates


more.


2 out of 2.
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Question 8 (c) 


Candidates were required to analyse the values of resistance, current and potential difference


given in order to deduce that the two resistors must have been connected in parallel. Full marks


were given to answers that used calculation to support the conclusion.


There were a number of different successful approaches seen; the most common was to calculate


the effective resistance of the combination as being 5 ohms and then to apply understanding that


the effective resistance of resistors in parallel is less than the resistance of each one.


A correct conclusion supported by reasoning that included a calculation.
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A correct conclusion for 1 mark. However, there is no calculation or clear


reasoning to support this. For example, how do we know that the potential


difference across the two resistors is the same?
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Question 9 (b) (i)


Candidates had previously been given four different diagrams, each showing a current that


changed with time. Candidates were now shown a current that remained constant and were


required to reason that such a current in the primary coil of a transformer would not produce the


change in magnetic field in the core of a transformer that is necessary to induce a potential


difference across the secondary coil.


Many candidates merely stated that the current shown was DC.


A good answer for 2 out of 2 marks.
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This answer shows correct interpretation of the diagram but does not go on


to explain why a transformer will not work with an unchanging current.


1 mark out of 2
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Question 9 (b) (ii)


This required candidates to apply the equation linking the number of turns of the primary and


secondary coils of a transformer with the potential differences across the coils. There was one mark


for correctly substituting the values into the correct equation and a second mark for correctly


rearranging the expression. The third mark was for correctly evaluating the answer. Weaker


candidates often incorrectly selected the equation linking current and potential difference for a


transformer.


Candidates could do the substitution and rearrangement in either order and still score at least


partial marks if their working was clear.
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The candidate has selected the correct equation and then attempted to


rearrange it.


Even though the rearrangement was incorrect, the candidate has substituted


the symbols with the correct numerical values and so can score 1 mark for


substitution.


1 out of 3 marks.


Always show your working.
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The candidate has selected the wrong equation.


Even though the final answer is the same as in the previous example, no


credit can be given for using the wrong equation.


0 marks
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A nicely laid out answer for 3 out of 3 marks.
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Question 9 (c) 


In this extended open response question , examiners were looking for an explanation that linked


an high transmission voltage with a lower transmission current in the cables and then went on to


reason that this reduced current would mean that less energy would be dissipated due to the


resistance of the cables.


To reach Level 3, the answer needed to support the reasoning by applying the two equations given


to this scenario.
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The answer starts with a clear description of how transformers are used to


change the voltage and current and is supported by use of relevant


equations.


It goes on to explain how a low transmission current results in less energy


loss. Once again this is supported by use of a relevant equation.


Overall, an explanation that has a well-developed structure which is clear,


coherent and logical.


Level 3. 6 marks.
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Candidates could reach Level 2 by giving detail about how transformers are used to change both


voltage and current together with some discussion about energy dissipation in transmission, even if


this was not a complete explanation.
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The answer starts with a good explanation of how transformers are used to


change the voltage and current. It goes on to link a lower current with more


useful energy transfer. However, there is some confusion about resistance


and the answer implies that resistance can be changed by changing the


current and/or voltage.


This response is mostly relevant but includes some inaccuracies.


Level 2 for 4 Marks.
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Question 10 (a) (i)


Candidates were required to apply their understanding of series circuits to calculate the potential


difference across one of the lamps in the circuit.


Question 10 (a) (ii)


This was a complex calculation that could be carried out by recall and application of the equation


linking current, power and potential difference and then the equation linking current, potential


difference and resistance. Successful candidates tended to be those who showed each stage in


their calculation.
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A nicely laid out answer that the examiner could easily follow.


3 out of 3 marks
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Although the candidate has recalled two equations, it is not clear how they


have been used.


There is no clear evidence of substitution or rearrangement. This did not


score any marks.
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Question 10 (b) 


In this extended open response question, candidates were required to describe how to carry out


this Core Practical and support their description with a circuit diagram. They were not required to


describe the way in which the resistance of a lamp varied with the current through the lamp.


Level 2 responses included an accurate circuit diagram, a description of how current and potential


difference is measured and a clear reference to how a set of readings could be obtained by varying


the potential difference across the lamp.


Correct circuit diagram with a description that includes how to vary the


potential difference across the lamp.


Level 2 for 4 marks.
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Level 3 responses were those that continued the description to include detail about how the


resistance could be calculated from the measurements made.


Correct circuit diagram with a description that includes how to find the


resistance of the lamp for different potential differences across the lamp.


Level 3 for 6 marks
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Level 1 answers contained some details about the procedure but either had incomplete or incorrect


circuit diagrams and/or did not give sufficient detail about how the measurements could be made.


The circuit diagram is missing an ammeter and the description makes no


reference to using an ammeter to measure the current.


Level 1 for 2 marks
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Paper Summary
Based on their performance on this paper, candidates are offered the following advice:


make sure that they have a sound knowledge of the fundamental ideas in all the topics


get used to the idea of applying their knowledge to new situations by attempting questions in


support materials or previous examination papers


identify the known and unknown quantities in a numerical problem before selecting a formula to


use for the calculation


make sure that they recognise SI prefixes such as m and K and how to handle these in


calculations


use the marks at the side of a question as a guide to the form and content of their answer


practise describing practical methods including a clear description of how to use scientific


apparatus to make measurements
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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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