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1 (a) A driver goes on a car journey.
  The distance–time graph for the journey is shown below.
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  (i) How many times did the driver stop during the journey?

  [1]

  (ii) How far had the driver travelled after 40 seconds? 

  [1]

  (iii) During which time interval was the car moving at its slowest 
speed?

 s to  s  [1]

  (iv) Explain your answer to part (iii).

    

     [1]
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  (v) Calculate the average speed of the car for the whole journey.
   You are advised to show clearly how to get your answer.
   Remember to include the correct unit in your answer.

Average speed =   [4]

  (vi) A number of students watch the car as it finishes this journey. 

         Describe what measurements they would take to calculate the 
most reliable value for the average speed of the car.

    

    

    

     [3]

  (vii) On the grid on the previous page, draw the distance–time graph 
for a journey of 1200 m in a time of 160 s at a constant speed. [2]
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 (b) When the driver is approaching a road junction the traffic lights 
change to amber and the brakes are applied.  The graph below shows 
how the speed of the car changes from the moment the driver applies 
the brakes.
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  (i) Using the graph above calculate the distance the car travels 
before coming to a stop.

        You are advised to show clearly how you get your answer.

Distance =  m  [3]
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  (ii) Using the graph on the previous page calculate the rate of change 
of speed of the car.

         Include a unit with your answer.
        You are advised to show clearly how you get your answer.

Rate of change of speed =   [4]
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2 (a) A student sets up the apparatus shown below.  The student uses it to 
discover how the length of the spring changes as the force stretching 
it increases.  The student changes this force by adding 100 g masses 
to a length of string attached to the spring.

spring

pulley

100 g masses

© CCEA

  (i) What is the force provided by attaching one 100 g mass to the 
string?

Force =  N  [1]

  The graph below shows some of the student’s results.
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  (ii) Use the graph on the previous page to find the unstretched length 
of the spring.

 mm  [1]

  (iii) Use the graph to find the extension of the spring for each 100 g 
mass added.

Extension for each 100 g mass =  mm  [2]

  (iv) The 100 g masses are removed and replaced by an object.  
The length of spring is then measured as 250 mm.  
Use the graph to read off the mass of this object.

Mass =  g  [1]

  (v) State Hooke’s law.

    

    

    

     [2]

  (vi) Describe in detail what the student would do to show that the limit 
of proportionality of the spring is 800 g.  What observation would 
allow him to come to this conclusion?

    

    

    

     [3]
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 (b) The diagram below shows a space rocket a short time after its launch.

launch pad

© CCEA

  (i) What provides the downward force on the rocket?

     [1]

  (ii) The upward thrust force is greater than the downward force.

         Tick () the statement below which best describes the upward 
motion of the rocket.

   The rocket is slowing down. 

   The rocket is moving with constant speed.  

   The rocket is speeding up.   [1]

 (c) A student has a weight of 500 N. When the student stands, the area of 
the feet in contact with the ground is 200 cm2.

  What pressure does the student exert on the ground?
  You are advised to show clearly how to get your answer.

Pressure =  N/cm2  [3]
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 (d) State the Principle of Moments.

   

   

    [2]

 (e) A student builds a simple weightlifting device as shown below. 

The student 
lifts the beam 
at this end

0.8 m1.2 m

500 N
pivot

beam

© CCEA

  Calculate the moment of the 500 N weight about the pivot. 
Include the unit for moment with your answer.

  You are advised to show clearly how you get your answer.

Moment =   [3]
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3 (a) Write down the equation you would use to calculate the density of a 
material.

Density =  [1]

 (b) You are provided with some coins, an electronic balance and a 
graduated cylinder which already contains 30 cm3 of water.

1 0 7 . 0

30 cm3 
of water

electronic
balance

coins

© CCEA

  (i) Describe, in detail, how you could use the measuring cylinder to 
find the volume of the coins.

    

    

    

     [3]

  The combined volume of all the coins is 12 cm3 and their mass  
is 107 g.

  (ii) Calculate the density of the metal from which the coins are made.
   You are advised to show clearly how you get your answer.

Density = g/cm3  [2]
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 (c) Use Kinetic Theory to explain:

  (i) Why solids have a fixed shape and volume.

    

     [1]

  (ii) The motion of the particles in a solid.

    

     [2]

  (iii) Why the density of gases is much smaller than the density of 
solids.

    

     [1]
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4 (a) (i) A metal is a good conductor of heat.

   Describe, in terms of particles, how the conduction of heat takes 
place in a metal.

    

    

    

     [3]

  A large amount of heat can be lost from a house through the walls.  
This heat loss can be reduced by filling the space between the walls 
with polystyrene foam as shown in the diagram below.

Polystyrene foam

brick wall brick wall

  (ii) What property of polystyrene foam makes it suitable for this 
purpose?

     [1]
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 (b) Describe how you would use the apparatus shown below to 
investigate the difference in the emission of heat from a dull black 
surface and shiny white surface on the two cans below.

dull black
surface

shiny white
surface

thermometer

hot water

  In your answer you should:

  • state the feature of each can to ensure a fair comparison;
  • state what quantity should be the same at the start of the  

 experiment;
  • state what measurements should be taken;
  • state what graphs you would plot to present your results;
  • using the same set of axes, sketch the graph that would be 

 obtained for each can – you should label one graph dull  
 black surface and the other graph shiny white surface; and

  • state what measurement is used to decide the better emitter  
 of heat.

   
  Quality of written communication is assessed in this question
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    [6]
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 (c) (i) Write down the equation used to calculate the efficiency of a 
machine.

Efficiency =  [1]

  (ii) State the Principle of Conservation of Energy.

    

     [1]

  (iii) Even though the efficiency of a machine is always less than 1, 
why is the Principle of Conservation of Energy still obeyed?

    

     [1]

 (d) Calculate the kinetic energy of a car of mass 1200 kg moving with a 
speed of 15 m/s

    You are advised to show clearly how you get your answer.

Kinetic energy =  J  [3]
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5 (a) Explain what is meant by isotopes in terms of particles in the nucleus.

   

    [2]

 (b) There is a radioactive isotope of carbon known as
 
14
6
C .

  The nucleus emits beta (β) particles and gamma (γ) radiation. 

  (i) How many neutrons does this nucleus contain?  

  [1]
   

  (ii) What are beta (β) particles?

     [1]
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 (c) The graph below shows how the radioactivity of 1 g of carbon changes 
with time in the remains of a dead body.

  It changes because of the radioactive decay of 14
6
C .          
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  (i) Use the graph above to show that the half-life of 14
6
C is 

approximately 5500 years.
   You must show clearly on the graph how you get your 

answer. [2]
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  Archaeologists use carbon dating to find out how long ago human 
bodies died.  

  The radioactivity of 1 g of carbon from one such body was measured 
and found to be 6 counts per minute after accounting for background 
activity.

  (ii) Use the graph to find as accurately as possible how long ago the 
body died.

   You must show clearly on the graph how you get your 
answer.

Age =  years  [2]

  (iii) When measuring the count rate from a dead body background 
activity has to be taken into account.  How is this done?

    

     [1]

  (iv) State two safety measures that should be taken in general when 
handling radioactive sources.

   1  

    

   2  

     [2]
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 (d) Name the three types of radiation which may be emitted by a 
radioactive source.

  In each case, state whether the radiation is a particle or a wave.
  Write your answers in the table below.

  

Type of radiation Particle or wave

[3]
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1 (a) The driver of a car takes it on a journey.
  The distance–time graph for the journey is shown below.

40 80 120 160

Time/s

D
is

ta
nc

e/
m

0

800

400

200

600

1000

1200

0

  (i) During which time interval of the journey was the car moving at its 
slowest speed?  Explain your answer.

    

    

     [2]

  (ii) Calculate the average speed of the car for the whole journey.
   You are advised to show clearly how to get your answer.
   Remember to include the correct unit in your answer.

Average speed =   [4]
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  (iii) A number of students are watching the car complete this journey.
 
         Describe what measurements they would take to calculate the 

most reliable value for the average speed of the car.

    

    

    

     [3]

  (iv) On the grid on the previous page, draw the distance–time graph 
for a journey of 1200 m in a time of 160 s at a constant speed. [2]
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 (b) On another journey, when the car is approaching a road junction,  
the traffic lights change to amber.  The graph below shows part of  
the velocity–time graph.
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  (i) The driver sees the lights change to amber at a time of 1 s and 
applies the brakes 1 s later.  What distance does the car travel 
during this time interval?

Distance travelled =  m  [1]

  (ii) The car stops 3 s after the brakes are first applied.  Continue the 
velocity–time graph until the car has stopped.  You may assume 
that the deceleration of the car is constant. [2]
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  (iii) Calculate the deceleration of the car.
   You are advised to show clearly how to get your answer.

Deceleration =  m/s2  [3]

  (iv) Calculate the distance travelled by the car from the time when the 
driver sees the traffic lights change to amber until it comes to rest.

   You are advised to show clearly how to get your answer.

Distance travelled =  m  [3]
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2 (a) A student sets up the apparatus shown below. 

spring

pulley

100 g masses

© CCEA

  The student uses it to discover how the length of the spring changes 
as the force stretching it increases.  The student changes this force by 
adding 100 g masses to a length of string attached to the spring.

  The graph below shows some of the student’s results.
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  (i) With reference to the graph above, explain why the length of the 
spring is not directly proportional to the mass attached to it.

    

     [1]
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  (ii) Use the graph on the previous page to find the extension of the 
spring for each 100 g mass added.

Extension for each 100 g mass =  mm  [1]

  (iii) Use the formula F = ke and your answer to (ii), to calculate the 
spring constant.

 N/mm  [2]

  (iv) Describe in detail what the student would do to show that the limit 
of proportionality of the spring is 800 g. 

   What observation would allow the student to come to this 
conclusion?

    

    

    

    

     [3]

 (b) A student has a weight of 500 N.  When the student stands, the area 
of the feet in contact with the ground is 200 cm2.

  (i) What pressure does the student exert on the ground?
   You are advised to show clearly how to get your answer.

Pressure =  N/cm2  [3]

  (ii) The student stands on one foot.  What effect does this have on 
the pressure that is exerted on the ground?

     [1]
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 (c) The diagram shows a rocket just after its launch.
  At launch, the rocket and contents have a total mass of 140 000 kg.
  The engine produces an upward thrust of 3 000 000 N.

launch pad

upward thrust
3 000 000 N

total
weight

© CCEA

  (i) Calculate the resultant upward force on the rocket at launch.
     You are advised to show clearly how you get your answer.

Resultant force =  N  [3]
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  (ii) Calculate the acceleration this resultant force produces at launch.
     You are advised to show clearly how you get your answer.

Acceleration =  m/s2  [4]

  (iii) As the rocket moves upwards, the downward force becomes less,   
because fuel is being burnt off while the thrust remains the same.

      How does the size of the acceleration change?

     [1]

 (d) (i) State the Principle of Moments.

    

    

     [2]

  (ii) In what unit do physicists measure the moment of a force about a 
point?

     [1]
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 (e) A student builds a simple weightlifting device as shown below. 

The student 
lifts the beam 
at this end

0.8 m1.2 m

500 N
pivot

beam

© CCEA

  For the arrangement shown above, calculate the force the student 
needs to exert to raise the weight.

  You are advised to show clearly how you get your answer.

Force =  N  [3]
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3 (a) (i) You are provided with some coins, an electronic balance and a 
graduated cylinder which already contains 30 cm3 of water as  
shown below.

1 0 7 . 0

30 cm3 
of water

electronic
balance

coins

© CCEA

   Describe, in detail, how you could use the apparatus to find the 
density of the metal from which the coins are made.  You already 
know the mass of the coins and the volume of water in the 
measuring cylinder.

    

    

    

    

     [4]
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  The combined volume of all the coins is 12 cm3 and their mass  
is 107 g.

  (ii) Calculate the density of the metal from which the coins are made.
   Give your answer to 1 decimal place.  You are advised to show 

clearly how you get your answer.

Density =  g/cm3  [2]

 (b) Use Kinetic Theory to:

  (i) Describe the way in which the particles are arranged in a liquid.

    

    

     [2]

  (ii) Explain, in terms of particles, why liquids have a fixed volume but 
take on the shape of their container.

    

    

     [1]

  (iii) Explain why the density of liquids is generally greater than the 
density of gases.

    

    

     [1]



Examiner Only

Marks Re-mark

35

4 (a) A metal is a good conductor of heat.  Glass is a poor conductor of 
heat.

  Describe, in terms of particles, how the conduction of heat takes place 
in a metal and in glass.

  Metal  

   

   

    [3]

  Glass  

    [2]
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 (b) Describe how you would use the apparatus shown below to 
investigate the difference in the emission of heat from a dull black 
surface and shiny white surface on the two cans below.

dull black
surface

shiny white
surface

thermometer

hot water

  In your answer you should:

  • state the features of each can which ensure that they represent a
   fair comparison;
  • state what quantity should be the same at the start of the  

 experiment;
  • state what measurements should be taken;
  • state what graphs you would plot to present your results;
  • using the same set of axes, sketch the graph that would be 

 obtained for each can – you should label one graph dull  
 black surface and the other graph shiny white surface; and

  • state what measurement is used to decide the better emitter  
 of heat.

   
  Quality of written communication is assessed in this question.
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    [6]
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 (c) A swimmer in a 100 m race exerts an average force of 80 N to move 
through the water.

  (i) Calculate the work done by the swimmer.
   You are advised to show clearly how you get your answer.

Work done =  J  [2]

  (ii) The swim lasts for 40 seconds. 

   Use your answer to part (i) to calculate the power of the swimmer.
   Include the unit for power in your answer.
   You are advised to show clearly how you get your answer.

Power =   [3]

© DAJ/Thinkstock
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 (d) The graph below shows how the gravitational potential energy of a 
stone changes as it falls.

  (i) On the grid draw a graph to show the total energy of the stone 
during the 4 seconds of its fall. [1]
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  (ii) Calculate the height from which the stone was dropped. 
          The stone has a mass of 0.25 kg. 
   You are advised to show clearly how you get your answer.

Height =  m  [3]
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  (iii) State the kinetic energy of the stone after 2.0 seconds.

Kinetic energy =  J  [1]

  (iv) Calculate the velocity of the stone after 2.0 seconds.
   You are advised to show clearly how you get your answer.

Velocity =  m/s  [4]
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5 (a) A beta-emitting radioactive source is placed in front of a detector, as 
shown in the diagram below.  The radioactive source is surrounded by 
a substance X on all sides, except for a narrow opening on the right.

3 6 1
counterX

detectorradioactive source

© CCEA

  (i) What is a beta particle?

     [1]

  (ii) Name the substance X surrounding the source.

  [1]
   

  (iii) Give two reasons why the substance X is used in this way.

   1  

    

   2  

     [2]
   

  (iv) Describe what happens to the number of beta particles detected 
as the radioactive source is moved away from the detector.

     [1]
   

  (v) How far must the radioactive source be placed from the detector 
so that only the background radiation is detected?

     [1]
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  (vi) The radioactive source is now placed close to the detector. 
 

What two absorbers could be placed in the gap between the 
radioactive source and the detector so no beta particles are 
detected?

    and  [2]
   

  (vii) Give one reason why even a weak radioactive source should be 
handled using tongs.

    

     [1]

 (b) Yttrium 90 is a beta emitter, which decays to zirconium.

  (i) Complete the decay equation below for the beta decay of yttrium 
(Y) to zirconium (Zr).

90
39Y → βZr

    [4]

  (ii) A radioactive source contains 2 micrograms of yttrium 90.  
   Yttrium 90 has a half life of 64 hours.

   What mass of yttrium 90 remains after 192 hours?
   You are advised to show clearly how you get your answer.

Mass =  micrograms  [3]

+
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 (c) Nuclear fission and nuclear fusion are two processes that release 
large amounts of energy.

  (i) Which one of them is the source of energy in stars?

   [1]

  (ii) What important peaceful use is made of the other process?

   [1]

  (iii) In terms of what happens to the nuclei involved explain the 
difference between nuclear fission and nuclear fusion.

    

    

     [2]
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1 (a) What is meant by the frequency of a wave?

   

   

    [2]

 (b) The diagram below shows the appearance of a water wave.

  On the diagram, mark and label clearly:

  (i) The wavelength of the wave.   [1]

  (ii) The amplitude of the wave. [1]
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 (c) The sound waves produced by a vibrating tuning fork can be studied 
using a microphone connected to an oscilloscope (C.R.O.) as shown 
below.

tuning fork C.R.O.

microphone

© CCEA

  The diagram above shows the waveform seen on the screen of the 
oscilloscope when the tuning fork is made to vibrate.

  (i) How many complete vibrations of the tuning fork are represented 
by this waveform?

  [1]

  (ii) In 0.5 seconds the tuning fork makes 100 complete vibrations.

    Calculate the frequency of the sound waves produced by the 
tuning fork.  

    Remember to include the unit in your answer.
   You are advised to show clearly how you get your answer.

Frequency =   [2]
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  (iii) The speed of sound is 340 m/s.

    Using your answer to part (ii), calculate the wavelength of the 
sound emitted by the tuning fork.  Include the unit for wavelength 
with your answer.

   You are advised to show clearly how you get your answer.

Wavelength =   [4]

 (d) (i) What type of wave is sound? 

     [1]

  (ii) The diagram below shows an air molecule.  

   Mark on the diagram the directions in which the molecule moves 
when a sound wave reaches it.  

   The direction of the sound wave is shown by the arrow. [1]

direction of sound wave air molecule
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 (e) One use of sound waves is known as sonar.
  The diagram shows a submarine under ice.
  The submarine emits a pulse of sound towards the ice.

Air

Ice

Ocean

© CCEA

  (i) Explain why the submarine detects two echoes.

    

    

     [2]

  (ii) Radar is a system that also detects echoes.  

   What type of wave is used by radar?

     [1]
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2 (a) (i) How far behind a plane mirror is the image of an object located?

    

     [1]

  Blind corners sometimes have mirrors placed to help motorists.  
The diagram below shows such a situation with three roads meeting.

mirror X mirror Y

driver

A
Z

© CCEA

  (ii) In which mirror would the driver of car A look into to see the 
image of a car at Z?

  
Mirror =   [1]

  (iii) Mark, accurately, on the diagram, the position of the image of the 
car at Z, as seen by A. [2]

  (iv) On the diagram above, draw accurately, the path of a ray of light 
from a car at Z to the driver in car A.  Mark with an arrow, the 
direction of this ray of light. [2]
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 (b) (i) Name one piece of apparatus you could use to show white light is 
composed of different colours?

     [1]

  (ii) In the space below draw a diagram of how the apparatus is 
arranged and what you expect to observe.

  [3]
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 (c) The diagram below shows rays of light passing through and being 
refracted by a person with normal vision.

  Describe and explain why some people have a defect in their vision 
called short sight. 

  How is this defect corrected?

  In your answer you should:

  • explain what causes the defect;
  • illustrate by a labelled ray diagram how light travels through an   

 eye that is short sighted; and
  • describe how the defect is corrected.

  Quality of written communication is assessed in this question.
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    [6]
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3 The cover of a three pin plug is opened.  What is seen is shown in the 
 diagram below.

© CCEA

 (a) What two faults do you notice in the plug?

  1  

  2   [2]

 (b) Explain carefully the purpose of the fuse in the plug.

   [2]
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 (c) A label on the hairdryer is shown below.

Rating Plate

Voltage 240 V

Maximum Power 600 W

  (i) Explain how double insulation prevents the user getting an electric 
shock.

    

    

     [2]

  (ii) Which wire is not required for an appliance that is double 
insulated?

   [1]

  (iii) Use the information shown on the label above to calculate the 
current that flows in the hairdryer when it is in normal use. 

   You are advised to show clearly how you get your answer.

Current =  A  [3]
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  (iv) Which fuse should be used with this hairdryer?  The fuses 
available are:

1 A                5 A                13 A

   Circle the correct answer. [1]

 (d) A student is carrying out an investigation on resistors.  
  The student sets up the network shown below.

A

10 Ω

B

20 Ω

20 Ω

X Y

  © CCEA

  (i) Complete the following table to show the total resistance between 
X and Y for the different switch settings.

   

  

Switch Resistance between
X and Y in ΩA B

Open Open

Closed Open

Closed Closed
 [3]
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  The student connects X and Y to the terminals of a battery and then  
closes switches A and B.  The current flowing through switch B  
is then 50 mA.  

  (ii) How much current is then flowing through:

   1. switch A?

Current =  mA  [1]

   2. the 10 Ω resistor?

Current =  mA  [1]
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4 (a) The diagram below shows a plotting compass which consists of a 
needle (small magnet) pivoted so that it can move freely.  When a 
magnet is not present it points in the direction shown.

N

S

needle
(small magnet)

© CCEA

  (i) When the plotting compass is placed close to a bar magnet the 
needle of the plotting compass points in the direction shown 
below. 

Diagram 1

N S

bar magnet

N

© CCEA

   Explain why this happens.

    

     [1]
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  In the diagram below, a plotting compass shows the direction of the 
magnetic field of the bar magnet at position A. 

Diagram 2

A

B

C

 
  (ii) Draw arrows in the circles to show the directions of the field at the 

points B and C.           [1] 

 
  (iii) Mark with an S, on Diagram 2, the south pole of the magnet. [1]

59
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 (b) A student is investigating electromagnetic induction using a bar 
magnet, a coil of wire and a centre-zero ammeter.  They want to use 
the equipment to produce an alternating current (a.c.).

centre-zero meter

coil of wire

bar magnet

© CCEA

 
  (i) Explain how the student can produce an alternating current (a.c.) 

using the bar magnet and the apparatus shown above.

    

    

     [2]

 
  (ii) What would you expect to see on the centre-zero meter that 

shows that an alternating current is being produced?

    

    

     [2]

 (c) Name one source of d.c. and one source of a.c.

  d.c. source  

  a.c. source   [2]
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 (d) The transformer shown below is required to change the input voltage 
from 6 V to an output voltage of 24 V. 

  (i) Indicate clearly the names of the coils where the 6 V and the 24 V 
would be obtained.  Write your answers in the boxes provided on 
the diagram. [2]

6 V 24 V

coil coil

iron core
© CCEA

  (ii) Which coil will have the greater number of turns?   

  [1]

  (iii) Complete the table below by identifying that the type of voltage at 
the coil is a.c. or d.c.  Tick () the correct box.

   

a.c. d.c.

6 V input voltage

 [1]

  (iv) What is the purpose of the iron core?

     [1]



Examiner Only
Marks Re-mark

62

  (v) Power stations in Northern Ireland generate electricity at a voltage 
of 25 kV.  It is then stepped up to 115 kV before it is connected to 
the overhead transmission cables.  

   Explain why this is done.

    

     [1]

  (vi) What has to happen to the 115 kV electricity before it can be used 
in our homes?

     [1]
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5 The diagram below, which is not to scale, represents our solar system.

1 2

3 4

sun

 (a) (i) Name those features of the solar system indicated.
   Write the name in the boxes. [4]

  (ii) Name one rocky and one gaseous planet.

   Rocky planet 

   Gaseous planet    [2]
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 (b) The photograph below shows a cloud of gas and dust known as a 
nebula.  The bright spots are stars.

  (i) What force causes the gas to form stars?     

      [1]

  (ii) What two gases are the main constituents of stars?     

    and  [1]

  (iii) How do astronomers know this?

    

     [1]

  (iv) Name the process that supplies the energy in stars. 

      [1]

 (c) (i) With the present method of space travel, is it likely we will ever 
travel to a planet orbiting our nearest star other than our Sun? 

   Explain your answer.

    

     [1]

© karelin/iStock/Thinkstock
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  (ii) State one piece of evidence that the inhabitants of another planet 
might detect, that would show that life exists on Earth.

    

     [1]

 (d) Most scientists believe that the Universe began as a Big Bang.

  (i) According to recent measurements how long ago did this 
happen?

   Circle the correct answer.

6 thousand years ago

5 million years ago

14 billion years ago
   [1]

  (ii) Describe fully one piece of evidence that tells us that space is 
expanding.

    

    

    

    

    

     [3]
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1 (a) The sound waves produced by a vibrating tuning fork can be studied 
using a microphone connected to an oscilloscope (C.R.O.) as shown 
in Fig. 1 below.

tuning fork C.R.O.

microphone

Fig. 1
© CCEA

  The diagram below shows the waveform seen on the screen of the 
oscilloscope when the tuning fork is made to vibrate.

time = 0.01 seconds
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  (i) Calculate the frequency of the sound wave produced by the 
tuning fork.

   Include the unit for frequency with your answer.
   You are advised to show clearly how you get your answer.

Frequency =   [4]

  (ii) The speed of sound is 340 m/s.
    Using your answer to part (i), calculate the wavelength of the 

sound emitted by the tuning fork.  Include the unit for wavelength 
with your answer.

   You are advised to show clearly how you get your answer.

Wavelength =   [4]
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  (iii) The tuning fork is now replaced by one that produces a sound of 
the same amplitude and half the frequency.  

   On the grid below sketch the pattern that would be seen with this 
tuning fork.  

   The pattern produced by the first tuning fork is shown.

   [2]

 (b) A sound wave travels through the air.

  (i) What type of wave is sound?

     [1]

  (ii) Describe, fully, the motion of the air molecules as the sound wave 
passes.

    

    

     [2]
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  The graph below shows how the displacement of an air molecule 
changes with time.

1

_

D
is

pl
ac

em
en

t

Time

  (iii) Mark on the graph the amplitude of the air molecule’s motion. [1]

  (iv) Explain why the displacement of the air molecule is sometimes 
positive (1) and at other times negative (–).

    

    

     [1]
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 (c) The reflection of sound waves (echo) can be used to measure 
distance.  The length of a room can be found using a device that emits 
a pulse of sound and times how long it takes to return.  This is then 
converted to a distance and displayed on the screen of the device. 
The distance displayed is the length of the room.

4.08 m

reflected
sound wave

outgoing 
sound wave

Fig. 2
© CCEA

  (i) Fig. 2, above, shows such a device and the distance displayed for 
a particular room.  The speed of sound is 340 m/s.

   Calculate how long it takes for the sound pulse to travel from the 
device to the opposite wall and back to the device.       

    You are advised to show clearly how you get your answer.

Time =  s  [3]

  (ii) When the user of the device presses a button the sound emitted 
by the device is a pulse, i.e. a short burst of sound followed by 
silence.  

   Explain fully why a continuous sound would not work with this 
device.

    

    

     [2]
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2 (a) (i) What two pieces of apparatus would you use to show white light 
is composed of different colours?

    

     [1]

  (ii) In the space below draw a diagram of how the apparatus is 
arranged and what you expect to observe.

  
  [3]

 (b) (i) What type of lens does a camera use?

  [1]

  (ii) State three properties of the image formed by the lens, when it is 
used in a camera.

   1  

   2  

   3   [3]
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  Fig. 3, below, illustrates a lens camera.

object

lens

movement
of the lens

light sensitive
surface

Fig. 3
© CCEA

  (iii) Draw two rays from the top of the object to show how the image 
is formed on the light sensitive surface. [4]

  (iv) Explain, fully, why the lens is often arranged so that it can be 
moved towards or away from the light sensitive surface.

    

    

    

     [2]
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 (c) Fig. 4, below, shows rays of light passing through and being refracted 
by a person with normal vision.

Fig. 4

  Describe and explain why some people have a defect in their vision 
called short sight. 

  How is this defect corrected?

  In your answer you should:

  • explain what causes the defect;
  • illustrate by a ray diagram how light travels through an eye that  

 is short sighted; and
  • describe how the defect is corrected.

  Quality of written communication is assessed in this question. 



Examiner Only
Marks Re-mark

77

   

   

   

   

   

   

   

   

   

   

   

   

   

   

   

   

   

   

   

    [6]
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3 (a) A label on the hairdryer is shown below.

Rating Plate

Voltage 240 V

Maximum Power 600 W

  (i) Explain how double insulation prevents the user getting an electric 
shock.

    

     [2]

  (ii) Use the information shown on the label above to calculate the 
current that flows in the hairdryer when it is in normal use. 

   You are advised to show clearly how you get your answer.

Current =   A  [3]

  (iii) Which fuse should be fitted in the plug for this hairdryer?  
The fuses available are:

1 A                5 A                13 A

   Circle the correct answer. [1]
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 (b) In an investigation on resistors a student sets up the network shown 
below.

4 V

A B

12 V

6 V
2.0 A

      
 

  (i) Calculate the combined resistance of these three resistors.
   You are advised to show clearly how you get your answer.

Resistance =   V  [3]

  A current of 2 A flows towards the point A.

  (ii) Use your answer to (i) to calculate the current flowing in the  
4 V resistor.

   You are advised to show clearly how you get your answer.

Current =   A  [4]

© CCEA
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  (iii) Write down how much electrical charge flows past point A every 
second.

   Remember the current flowing towards point A is 2 A.

Charge =   C  [1]

 (c) Another student has been asked to design an experiment to obtain the 
voltage – current characteristic (V-I graph) for a filament lamp. 

  (i) In the space below draw a circuit diagram, using the correct 
electrical symbols, to show how the apparatus should be 
arranged.

  
  [3]

  (ii) Sketch below the graph that the student will obtain.

current/A

voltage/V

0
0

[3]
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4 Fig. 5, below, shows a bar magnet and a coil of wire. 
 The coil of wire is connected to a meter which reads zero when the pointer 

is in the middle.

07.5
15

7.5
15

– 1

centre zero meter

coil of wire

bar magnet

centre zero meter

Fig. 5
© CCEA

 The image on the left is an enlarged view of the centre-zero meter.
 A student recorded the following measurements when using the 
 apparatus.

 (a) Describe fully the actions of the student to obtain the readings shown.  
The first one has been done for you.  Write your answer in the 
appropriate box.

 

Reading on the  
centre-zero meter Action of the student

17.5 V The magnet is moved slowly into the coil

– 15 V

0 V

    [3]
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 (b) A transformer has two coils one of 100 turns and the other of  
400 turns. 

  The transformer is required to change the input voltage from 6 V to an 
output voltage of 24 V.

iron core

Number 
of turns = 

Voltage = 

Number 
of turns = 

Voltage = 

© CCEA

 
  (i) Label the diagram with the number of turns and the voltage for 

each coil.
   Write your answers in the spaces provided on the diagram. [2]

  (ii) Complete the table below by identifying the type of voltage at 
each coil a.c. or direct d.c.  Tick () the correct box.

   

a.c. d.c.

6 V input voltage

24 V output voltage
 [1]

  (iii) The current in the primary coil is 1 A.  

   Calculate the current flowing in the secondary coil.  The 
transformer has an efficiency of 1 (100%).

Current =   A  [4]
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  (iv) Power stations in Northern Ireland generate electricity at a voltage 
of 25 kV.  It is then stepped up to 115 kV using a transformer 
before it is connected to the overhead transmission cables.  

   Explain fully, why this is done.

    

    

    

     [2]

 (c) Fleming’s Left Hand rule is illustrated in Fig. 6 below.

  (i) Label each arrow with the quantity it represents. [3]

83

Fig. 6
© CCEA   
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  Fig. 7, below, shows a wire carrying a current.  The wire is 
  placed between the poles of a magnet.

S

N

Fig. 7
     

 

  (ii) In what direction does the wire experience a force?

  [1]

  (iii) Describe how the force would change, if at all, if the current used         
was alternating (a.c.).

    

     [2]

 © CCEA
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 (d) A student set up the apparatus shown below to investigate the 
strength of the magnetic field produced by the current in a coil, Fig. 8.

iron core

Fig. 8
© CCEA

  (i) On the diagram above, in the boxes provided, mark the polarity of 
the magnetic field produced when a current flows in the coil. [1]

  (ii) The iron core is replaced by a wooden rod.

   What effect does this have on the strength of the magnetic field?

    

     [1]
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5 (a) The photograph below (Fig. 9) shows a cloud of gas and dust known 
as a nebula.  The bright spots are stars.

Fig. 9

  (i) What force causes the gas to form stars?     

      [1]

  (ii) What two gases are the main constituents of stars?     

    and  [1]

  (iii) How do astronomers know this?

    

     [1]

  (iv) Name the process that supplies the energy in stars. 

      [1]

  (v) Apart from producing energy in stars what else is produced by this 
process?

    

     [1]

 

© karelin/iStock/Thinkstock
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 (b) (i) Describe the stages in the lifecycle of a star with the same mass 
as our Sun.  One stage has been inserted for you.

   1  Time increasing

   2 Main sequence

   3 

   4 

   5 
    [2]

  (ii) Why do main sequence stars, such as our Sun, remain stable for 
many billions of years?

    

    

     [2]

  (iii) What type of star results in a supernova?

    

     [1]

  (iv) Some stars end their life as a black hole. 

   Why is this stage of a star’s life given this name?

    

     [1]
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 (c) (i) The Big Bang model for the formation and evolution of the 
Universe involves a number of stages.  These are described in 
the numbered statements shown below. 

   Place the stages in the order in which physicists believed they 
occurred.

   Write your answers in the boxes provided.

   1. neutrons and protons are formed

   2.  further expansion and cooling of the Universe

   3. further expansion and cooling allowing electrons to combine  
 with neutrons and protons to form atoms of hydrogen

   4.   rapid expansion and cooling of the Universe

start
   [2]

  (ii) What is cosmic microwave background radiation? 

    

     [1]

  (iii) Explain its origins.

    

     [1]
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 (d) (i) With the present method of space travel, is it likely we will ever           
travel to a planet orbiting nearest star other than our Sun? 

   Explain your answer.

    

     [1]

  (ii) State one piece of evidence that the inhabitants of another planet 
might detect, that would show that life exists on Earth.

    

     [1]

 (e) Apart from our Sun the nearest star to the Earth is Alpha Centauri.
  The distance to this star is 4.1 31013 km.

  Calculate this distance in light years.
  The speed of light is 3 3105 km/s.
  You are advised to show clearly how you get your answer. 

Distance =   light years  [3]
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1 Motion Down a Ramp

You will investigate how the average speed of a ball moving down a ramp 
depends on the height of the ramp.

Mark 1
Mark 2RampBall bearing 

or marble

Wooden block 
2 cm high

© CCEA

The apparatus shown in the diagram has been partly set up for you.

Two lines have been drawn on the ramp 100 cm apart.

A wooden block has been placed under the ramp.  This gives a ramp height  
of 2 cm.

(i) Add appropriate column headings with units to Table 1 opposite.
 Some column headings have been inserted for you. [3]

(ii) Record the time it takes the ball to move 100 cm between the two marks.
 Repeat the measurement twice and calculate the average time. [2]

(iii) Calculate the average speed in cm/s and record the value in Table 1 on 
the next page.

 Remember – the ball moves 100 cm down the ramp. [2]
 You are advised to show clearly how you get your answer.

(iv) Change the height of the ramp and repeat Steps 2 and 3. [1]
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Table 1

Ramp height/
cm

Average 
time/s

Average speed/
cm/s

2

(v) On the grid below label the x-axis and y-axis with quantities and units.
 Plot your values on the grid.  Remember you are investigating how the 

average speed of the ball depends on the ramp height. [4]

(vi) Draw a smooth curve or line through your points. [2]
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(vii) Describe briefly the motion of the ball down the ramp.

  [1]
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2 Resistance and Length

You are to measure the resistance of different lengths of a metal wire.

You will do this by measuring the voltage and current when different lengths of 
wire are connected to the circuit.  The circuit shown in Fig. 1 below has 
already been set up for you.

Wire attached 
to metre rule Metre ruleA

V

Fig. 1
  © CCEA

(i) You will record your measurements in Table 2 on the next page. 
 Start by inserting column headings and units. [3]

You will find that 10 cm of wire has already been connected to the circuit.
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(ii) Record the voltage and current for this 10 cm length and calculate the 
resistance.

 Record your results in Table 2. [2]
 You are advised to show clearly how you get your answer.

(iii) Increase the length of the wire in steps of 10 cm and repeat the 
measurements of voltage and current and calculate the resistance of each 
length. [5]

Table 2

Length of wire/
cm

10

20

30

40

50

The resistance R and the length L are related by the equation

R = kL

(iv)  Using your data from Table 2 above, calculate an average value for k.
 Show your calculations below.

k =   [2]



Examiner Only

Marks Re-mark

97

(v)  What is the unit of k? 
 Show your calculations below.

The unit of k is =   [1]

(vi)  Using your value for K calculate the resistance of 100 cm of this wire.
 Show how you get your answer.

Resistance of 100 cm =   [2]
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1 Motion Down a Ramp

You will investigate how the average speed of a ball moving down a ramp 
depends on the height of the ramp.

Mark 1
Mark 2RampBall bearing 

or marble

Wooden block 
2 cm high

© CCEA

The apparatus shown in the diagram has been partly set up for you.

Two lines have been drawn on the ramp 100 cm apart.

A wooden block has been placed under the ramp, this gives a ramp height  
of 2 cm.

(i) Add appropriate column headings with units to Table 1 on the next page.
 (You may want to repeat some of the readings.  Not all columns may be 

used.) [4]

(ii) Complete the investigation to obtain the results for 5 ramp heights. 
Record all your measurements and calculations in Table 1. [5]

You are advised to show clearly how you get your answer.
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Table 1

(iii) On the grid below label the x-axis and y-axis with quantities and units.
 Plot your values on the grid.  Remember you are investigating how the 

average speed of the ball depends on the ramp height. [4]

(iv) Draw a smooth curve or line through your points. [2]
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2 Resistance and length

You are to measure the resistance of different lengths of a metal wire.

You will do this by measuring the voltage and current when different lengths of 
wire are connected to the circuit.  The circuit shown in Fig. 1 below has 
already been set up for you.

Wire attached 
to metre rule Metre ruleA

V

Fig. 1
© CCEA

(i) You will record your measurements in Table 2 on the next page. 
 Start by inserting column headings and units. [4]

 You will find that 10 cm of wire has already been connected to the circuit.

(ii) Record the voltage and current for this 10 cm length and calculate the 
resistance.

 Record your results in Table 2. [3]

(iii) Increase the length of the wire in steps of 10 cm and repeat the 
measurements of voltage and current and calculate the resistance of each 
length. [5]
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Table 2

The resistance R and the length L are related by the equation:

R = kL

(iv) Using your data from Table 2 above calculate an average value for k.
 Show your calculations below.

k =   [2]

(v)  What are the units of k? 
 
Show how you get your answer.

Units of k are =   [1]
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1 You are given a metal block with dimensions shown.

2 cm

8 cm

1.5 cm

 (a) Calculate the volume of the block.  Include the unit with your answer.

Volume =   [3]

 (b) The block was found to have a mass of 180 g.  

  Calculate the density of the block.

Density =  g/cm3  [3]

 (c) The table below gives the densities of some common metals.
  

Using this information what do you think the metal block is made 
from?  
Circle your answer.

 

Metal Aluminium Lead Copper Iron

Density/
g/cm3 2.7 11.3 8.9 7.5

 [1]



Examiner Only

Marks Re-mark

108

 You are provided with the apparatus shown in Fig. 1 below.

0 0 . 0

measuring cylinder

electronic balance

beaker of water

Fig. 1
© CCEA

 (d) Describe how you would use this apparatus to investigate the 
relationship between the volume of water and its mass.

   In your answer you should indicate the following:

  • the measurements you would make;
  • the apparatus you would use to make them;
  • how you would obtain five measurements;
  • the steps you would take to ensure an accurate result each  

 measurement; and
  • how you would use the results to obtain a reliable value for the  

 density of water.

  Quality of written communication is assessed in this question.
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    [6]

 (e) On the set of axes below sketch the graph you would expect to get 
using the measurements taken in part (a).  Label each axis.

  [3]
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2 To investigate the extension of a spring the apparatus shown in Fig. 2 
below was set up.  The extension was measured when different loads 
were attached.

spring

rule

load

Fig. 2
© Material from bbc.co.uk reproduced by permission of the BBC

 (a) What mass needs to be attached to the spring to provide a force  
of 2 N?

 g  [2]
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 The diagram in Fig. 3 below shows the position of the marker at the end of 
the spring when various weights were attached.

Fig. 3
© CCEA

 (b) Explain how to calculate the extension of the spring.

   

    [1]

 (c) Complete Table 1 below using measurements taken from the diagram.

Table 1

  

Load/N 0 2 4 6

Metre rule reading/
cm

Extension of the spring/
cm

 [5]
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 (d) On the grid below, plot a graph using values from Table 1 (part (c)) to 
show the relationship between the force (X-axis) and the extension 
(Y-axis).

2 4 6 8

Force/N

E
xt

en
si

on
/c

m

0

2.0

1.0

0.5

1.5

2.5

3.5

3.0

4.0

4.5

0

[3]

 (e) What does the graph tell you about the extension and the force 
applied to the spring?

    [2]

 (f) Does this relationship between the extension and the force always 
apply?

  Explain your answer.

   

    [1]
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 (g) The relationship between the extension e and load attached F is  
given by:

k =
 

F
e

  By taking values from the graph find the value of k.

k =   [3]

 (h) What are the units of k? 

k =   [1]
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3 Fig. 4 below shows a ray of light passing through a glass block.

normal

normal

glass block

Fig. 4
© CCEA

 (a) Mark the angle of incidence in air with the letter i. [1]

 (b) Mark the angle of refraction in glass with the letter r.  [1]

 The full scale diagram below (Fig. 5) shows a ray of light entering a glass 
block.

 (c) Using a protractor measure the angles of incidence and refraction.
  Record your measurements in the table below.

glass

air

Fig. 5
© CCEA
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Angle of incidence/°

Angle of refraction/°
 [2]

 A ray of light is passed through a glass block at different angles of 
incidence and the angle of refraction measured.  The results are shown in 
the table below.

 

Angle of incidence i/° 20 40 60 80

Angle of refraction r/° 13 24 35 44

 (d) Show by calculating three values of the ratio i/r that the angles of 
incidence and refraction are not proportional. 

  Show your calculations in the space below.

  State how your calculations supports this fact.

   

    [4]
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 In another investigation a ray of light was passed through a glass block 
without changing its angle of incidence.  The deviation of the ray is the 
distance the ray is deflected as shown in Fig. 6 below.

ray of light

glass block

deviation

width

Fig. 6

© CCEA

 The deviation distance D was measured for glass blocks of different  
width W.

 The graph below shows the results of this investigation.

5 10 15 20 25

Width of the glass block W/cm

D
ev

ia
tio

n 
D

/c
m

0

8

4

12

16

0

© CCEA
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 (e) Explain why this graph tells us that the deviation D of the ray of light is 
proportional to the width W of the glass block. 

   

   

    [2]

 The deviation D and the width of the glass block W are related by the 
equation:

k =
 
D
W

 where k is a constant.

 (f) Using the graph calculate the value of k.

  You are advised to show clearly how you get your answer.

k =   [3]

 (g) Explain why k does not have any units.

   

    [1]

 (h) Using your value for k, calculate the deviation D when a glass block of 
width 30 cm was used.

  You are advised to show clearly how you get your answer.

D =  cm  [3]
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4 Fig. 7 below shows a coil of wire with an iron core.  When a current is 
passed through the coil it becomes an electromagnet.

Fig. 7

© CCEA

 (a) Complete the circuit by adding a variable resistor so that the current 
can be varied and an ammeter so that the current can be measured.

   Use the correct symbols for both components. [3]

 The electromagnet was used to pick  
up paper clips as shown in Fig. 8 opposite. 

 The maximum number of paper clips that  
the electromagnet could lift was counted  
as the current was adjusted. 

 

   
Fig. 8

© CCEA

 The results are shown in the table below.
  

 

Current/A 0 1 2 3 4

Maximum number  
of paper clips 0 5 12 14 20

 (b) On the grid on the next page plot a graph of current (x-axis) against 
number of paper clips (y-axis).

   Make sure you label each axis with the quantity and its unit, if it has 
any. [6]
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 (c) Draw a line of best fit through the points. [2]

 (d) The number of paper clips that can be lifted is directly 
proportional to the current flowing in the coil.

  By selecting two points on the line and finding suitable ratios, explain 
what is meant by the statement in bold.

   

    [2]
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 (e) Calculate the gradient (slope) of the line.

Gradient =   [3]

 (f) Using your value for the gradient calculate the number of paper clips 
that could be lifted if the current in the coil was 7 A.

  You are advised to show clearly how you get your answer.

Number of paper clips =   [3]
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1 You are provided with the apparatus shown in Fig. 1 below.

0 0 . 0

measuring cylinder

electronic balance

beaker of water

Fig. 1
© CCEA

 (a) Describe how you would use this apparatus to investigate the 
relationship between the volume of water and its mass.

   In your answer you should indicate the following:

  • the measurements you would make;
  • the apparatus you would use to make them;
  • how you would obtain five measurements;
  • the steps you would take to ensure an accurate result each  

 measurement; and
  • how you would use the results to obtain a reliable value for the  

 density of water.

  Quality of written communication is assessed in this question.
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    [6]

 (b) The mass of a number of blocks was measured. 
        The length, breadth and height of each block is shown in Table 1 

below.

Table 1

  

Block Length/
cm

Breadth/
cm

Depth/
cm

Volume/
cm3

Mass/
g

A 5 4 5 200

B 4 6 5 100

C 5 4 4 160

D 5 6 2 120
  

  (i) Calculate the volume of each block and record your answer in the 
table. [2]
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  (ii) On the grid below plot the mass (y-axis) of each block and its 
volume (x-axis).

    Label each axis with the quantity and unit and insert the missing 
values on each axis. 

    Label each point with the name of the block A B C or D.

140
0

200

0

   [6]

  (iii) Three blocks are made of the same material.  Which one is not? 
    Explain your choice.

    

    

     [3]

  (iv) On the graph above draw the line you would expect to get for a 
material of density 0.6 g/cm3. [3]
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2 To investigate the extension of a spring when different loads were attached 
the apparatus shown in Fig. 2 below was set up.

spring

rule

load

Fig. 2

 Fig. 3 below shows the position of the marker at the end of the spring 
when various weights were attached.

Fig. 3

© Material from bbc.co.uk reproduced by permission of the BBC

© CCEA
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 (a) Complete Table 2 below using measurements taken from the diagram.

Table 2

  

Load/N 0 2 4 6

Metre rule reading/
cm

Extension of the spring/
cm

 [4]

 (b) On the grid below plot a graph, using values from Table 2 above,  
to show the relationship between the load (X-axis) and the extension 
(Y-axis).  Draw the line of best fit. [5]
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 (c) The relationship between the extension e and load attached F is  
given by:

F = ke

  Using the graph find the value of k and give its units.

k =   [4]

 (d) On the grid draw the graph that would be obtained for a spring with 
  a k value of 1.0 [2] 
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3 The full scale diagram below shows (Fig. 4) a ray of light entering a glass 
block.

 (a) Using a protractor measure the angles of incidence and refraction.
   Record your measurements in the table below.

glass

air

Fig. 4
© CCEA

  

Angle of incidence/°

Angle of refraction/°
 [2]
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 A ray of red light is passed through a glass block at different angles of 
incidence and the angle of refraction measured.  The results are shown in 
Table 3 below.

Table 3

 

Angle of incidence i/° 20 40 60 80

Angle of refraction r/° 13 26 35 41

 (b) Show by calculating three values of the ratio i/r that the angles of 
incidence and refraction are not proportional. 

  Show your calculations in the space below.

   [3]

  State how your calculations supports this fact.

   

    [1]
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 (c) In another investigation a ray of red light was passed through a glass 
block without changing its angle of incidence.

   The deviation of the ray is the distance the ray is deflected as shown 
in the diagram, (Fig. 5 below).

ray of light

glass block

deviation, D

width, W

Fig. 5

© CCEA
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  The deviation distance D was measured for glass blocks of different 
width W.

  The results were plotted on the grid shown below.

5 10 15 20 25 30

W/cm

D
/c

m

0

6

3

9

12

13.5

0

4.5

1.5

7.5

10.5

  (i) One result was clearly plotted incorrectly.  Identify this result by 
placing a ring around it. [1]

  (ii) Using the other plotted results draw a line of best fit through  
these points. [1]

  The deviation D and the width of the glass block W are related by the 
equation:

D = kW

  (iii) Using the graph calculate the value of k.

k =   [4]
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  (iv) State why k does not have any units.

    

     [1]

  (v) Use your value for k to calculate the deviation D when a glass 
block of width 30cm was used.

    D = cm [3]

  (vi) Consider that this investigation were repeated using blue light. 

    Draw on the grid above the line that would be obtained showing 
the relationship between D and W. [2]

  (vii) Give a reason for your answer to part (v).

    

    

     [1]

       (viii) Consider that the glass block were replaced with another of the 
same width, W, but in which the speed of light is slower.  

   In what way, if at all, would the deviation, D, change for a given 
angle of incidence?

     [1]
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4 Fig. 6 below shows a coil of wire with an iron core.  When a current is 
passed through the coil it becomes an electromagnet.

Fig. 6
© CCEA

 (a) Complete the circuit by adding a variable resistor so that the current 
can be varied and an ammeter so that the current can be measured.

   Use the correct symbols for both components. [2]

 To measure the strength of the electromagnet it was placed above an iron 
plate that was resting on an electronic balance as shown in Fig. 7 below.  
When a current is passed through the coil an upward force was exerted on 
the iron plate.  The electronic balance was adjusted to give readings in 
newtons (N).

4 . 5 N

iron plate

        

Table 4

 

Current/A 0 1 2 3 4

Reading on the  
balance 4.5 4.2 3.8 3.4 3.1

Upward force on 
the iron plate 0

Fig. 7 © CCEA
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 (b) Complete Table 4 on the previous page by calculating the upward 
force exerted on the iron plate.

  Write your values in the appropriate spaces in the table.  [2]

 (c) On the grid below plot a graph to show the current (x-axis) and 
upward force (y-axis). [2]

 (d) Draw a line of best fit through the points. [1]

1 2 3 4 5

Current/A

Fo
rc

e/
N

0

0.4

0.2

0.6

0.8

1.0

1.2

1.4

0
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 (e) Calculate the gradient (slope) of the line. 
   Include the unit for the gradient with your answer.

Gradient =   [4]

 (f) Using your value for the gradient write down an equation to show the 
relationship between the upward force F and the current I.

   

    [1]

 (g) Using your equation calculate the current required to reduce the 
reading on the electronic balance to zero.

Current =  A  [3]
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Experiment 1

Motion down a ramp

• Ramp at least 1.5 m long (V shaped ramp or electrical conduit is suitable)

• Marble or ball bearing

• Metre rule

• Stopclock or stopwatch

• Five wooden blocks each 2 cm high

Instructions to the teacher

• The apparatus shown below should be set up prior to the student using it.

• One 2 cm high wooden block to be placed under the ramp as shown.

• Two marks 100 cm apart to be marked on the ramp.

Mark 1
Mark 2RampBall bearing 

or marble

Wooden block 
2 cm high

© CCEA
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Experiment 2

Resistance and length

• Metre rule

• Switch

• 1.5 V battery

• Ammeter (analogue or digital capable to measuring 0 – 2 A)

• Voltmeter (analogue or digital capable of measuring 0- 2 V)

• 60 cm of 28 SWG Nichrome wire attached to the metre rule 

• Two crocodile clips

• Stackable connecting leads

Instructions to the teacher

• The circuit shown below should be set up by the teacher.

• The resistance of 28 SWG Nichrome wire  is 10 Ω/m.

Wire attached 
to metre rule Metre ruleA

V

© CCEA
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General Marking Instructions  

Introduction
Mark schemes are intended to ensure that the GCSE examinations are marked consistently 
and fairly.  The mark schemes provide markers with an indication of the nature and range of 
candidates’ responses likely to be worthy of credit.  They also set out the criteria which they 
should apply in allocating marks to candidates’ responses.

Assessment objectives
Below are the assessment objectives for GCSE Physics

Candidates must: 

AO1 Demonstrate knowledge and understanding of scientific ideas, scientific techniques and 
  procedures;
AO2 Apply knowledge and understanding of scientific ideas, scientific enquiry, techniques 
  and procedures; and
AO3 Analyse information and ideas to interpret and evaluate; make judgements and draw 
  conclusions; develop and improve experimental procedures.

Quality of candidates’ responses
In marking the examination papers, examiners should be looking for a quality of response 
reflecting the level of maturity which may reasonably be expected of a 16-year-old which is the 
age at which the majority of candidates sit their GCSE examinations.

Flexibility in marking
Mark schemes are not intended to be totally prescriptive.  No mark scheme can cover all the 
responses which candidates may produce.  In the event of unanticipated answers, examiners 
are expected to use their professional judgement to assess the validity of answers.  If an 
answer is particularly problematic, then examiners should seek the guidance of the Supervising 
Examiner.

Positive marking
Examiners are encouraged to be positive in their marking, giving appropriate credit for what 
candidates know, understand and can do rather than penalising candidates for errors or 
omissions.  Examiners should make use of the whole of the available mark range for any 
particular question and be prepared to award full marks for a response which is as good as 
might reasonably be expected of a 16-year-old GCSE candidate.

Awarding zero marks
Marks should only be awarded for valid responses and no marks should be awarded for an 
answer which is completely incorrect or inappropriate.

Marking Calculations
In marking answers involving calculations, examiners should apply the ‘own figure rule’ so that 
candidates are not penalised more than once for a computational error.

Types of mark schemes
Mark schemes for tasks or questions which require candidates to respond in extended written 
form are marked on the basis of levels of response which take account of the quality of written 
communication. 
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Other questions which require only short answers are marked on a point for point basis with 
marks awarded for each valid piece of information provided.

Levels of response
Tasks and questions requiring candidates to respond in extended writing are marked in terms 
of levels of response.  In deciding which level of response to award, examiners should look for 
the ‘best fit’ bearing in mind that weakness in one area may be compensated for by strength in 
another.  In deciding which mark within a particular level to award to any response, examiners 
are expected to use their professional judgement.  The following guidance is provided to assist 
examiners.

• Threshold performance:  Response which just merits inclusion in the level and should be 
awarded a mark at or near the bottom of the range.

• Intermediate performance:  Response which clearly merits inclusion in the level and 
should be awarded a mark at or near the middle of the range.

• High performance:  Response which fully satisfies the level description and should be 
awarded a mark at or near the top of the range.

Quality of written communication
Quality of written communication (QWC) is taken into account in assessing candidates’ 
responses to all tasks and questions that require them to respond in extended written form.  
These tasks and questions are marked on the basis of levels of response.  The description for 
each level of response includes reference to the quality of written communication.

For conciseness, quality of written communication is distinguished within levels of response as 
follows:

Level A:  Quality of written communication is excellent.
Level B:  Quality of written communication is good.
Level C:  Quality of written communication is basic.

In interpreting these level descriptions, examiners should refer to the more detailed guidance 
provided below:

Level A (Excellent):  The candidate successfully selects and uses the most appropriate form 
and style of writing.  Relevant material is organised with a high degree of clarity and coherence.   
There is widespread and accurate use of appropriate specialist vocabulary.  Presentation and 
spelling, punctuation and grammar (SPG) are of a sufficiently high standard to make meaning 
clear.

Level B (Good):  The candidate makes a reasonable selection and use of an appropriate form 
and style of writing.  Relevant material is organised with some clarity and coherence.  There 
is some use of appropriate specialist vocabulary.  Presentation and spelling, punctuation and 
grammar (SPG) are sufficiently competent to make meaning clear.

Level C (Basic):  The candidate makes only a limited selection and use of an appropriate form 
and style of writing.  The organisation of material may lack clarity and coherence.  There is little 
use of specialist vocabulary.  Presentation and spelling, punctuation and grammar (SPG) may 
be such that intended meaning is not clear. 
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1 (a) (i) 2 [1]

  (ii) 200 m [1]

  (iii) 0 to 80 s [1]

  (iv) Slope is least 
   or
   Smallest distance in largest time [1]
 
  (v) Average speed = distance/time [1]
     = 1200/160 [1]

     = 7.5 [1]
     m/s [1] [4]

  (vi) A number of times are taken [1]
   The average speed calculated using the average of the times [1]
   and distance travelled by car [1] [3]

  (vii) Straight line [1]
    from (0,0) to (160,1200) [1] [2]

 (b) (i) Distance = area under the graph [1]

    = 1
2  

(8 × 10) [1]

    = 40 (m) [1] [3]

  (ii) Rate of change of speed = slope [1]

     –10
8  [1]

   = –1.25 [1]

   m/s2 [1]

   Do not penalise the absence of a minus sign [4] 20
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2 (a) (i) 1 N [1]

  (ii) 100 mm [1]

  (iii) Extension = 100 mm for 200 g [1]
   50 mm for 100 g [1]
   or
   Length for 100g = 150mm [1]
   Extension = 150 – 100 = 50mm [1] [2]

  (iv) 300 g [1]

  (v) Extension of the spring proportional to applied force [1]
   Provided limit of proportionality not exceeded [1] [2]

  (vi) Add a mass just greater than 800 g [1]
   After the spring has come to rest remove the mass [1]
   If does not return to original length then it has been stretched 

beyond its limit of proportionality [1] [3]

 (b) (i) Weight of the rocket or gravity [1]

  (ii) The rocket is speeding up [1]

 (c) Pressure  = force/area [1]

    = 500
200   

[1]

    = 2.5 (N/cm2) [1] [3]

 (d) If a lever is balanced [1]
  Clockwise moments = anticlockwise moments [1] [2]

 (e) Moment  = 500 × 1.2 [1]
    = 600 [1]
    Nm [1] [3]

3 (a) Density = Mass
Volume     

[1]

 (b) (i) Immerse coins in water (in cylinder) [1]
   Read new volume in cylinder [1]
   Difference in volume is volume of coins [1] [3]

  (ii) Density  = 107
12   

[1]

    = 8.9 (g/cm3) [1] [2]

20
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 (c) (i) Strong forces between molecules [1]

  (ii) They vibrate [1]
   about a fixed position [1] [2]

  (iii) Large gaps between the molecules [1]

4 (a) (i) Metal has free electrons [1]
   which collide with atoms/molecules [1]
   transferring their energy [1] [3]

  (ii) It is an insulator [1]

 (b) Indicative content
  1. Same metal, or other acceptable feature
  2. At the start same volume of water in each can
  3. At the start same temperature of the water in each can
  4. Take the temperature every minute
  5. Sketch graph for dull black surface
  6. Sketch graph for shiny white surface
  7. The can with larger temperature drop is the better emitter
 

 

Level Response Mark

A

Candidates describe in detail, using excellent SPG at 
least five points.  The form and style are of a high 
standard and specialist terms are used appropriately 
at all times.  There is a high degree of clarity and 
coherence.

[5]–[6]

B

Candidates describe in detail, using good SPG at 
least three points.  The form and style are of a good 
standard and specialist terms are used appropriately 
on some occasions.  There is some organisation of 
relevant material with clarity and coherence.

[3]–[4]

C

Candidates make some reference to one of the 
points.  The form and style are of a satisfactory 
standard but there is limited use of specialist terms.  
This response may lack clarity and coherence.

[1]–[2]

D Response not worthy of credit. [0]    
    
    [6]

10
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 (c) (i) Efficiency = useful output energy/total input energy [1]

  (ii) Energy cannot be created or destroyed 
   or 
   Energy can be changed from one form to another but the total 

amount of energy does not change. [1]

  (iii) Total amount of energy does not change. [1]

 (d) Ek  = 1
2  mv2 [1]

        = 1
2  × 1200 × 152 [1]

   = 135 000 (J) [1] [3]

5  (a) Same number of protons [1]
  Differing number of neutrons [1] [2]

 (b) (i) 8 neutrons [1]

  (ii) electrons [1]

 (c) (i) Horizontal line at 8 cpm [1]
   Vertical line at 5500 [1]
   Credit other lines which show a halving in activity for [1] mark [2]

  (ii) Horizontal line at 6 cpm  [1]
   giving 7600 yrs [1] [2]

  (iii) Background count would have been subtracted from count rate [1]

  (iv) Reduce exposure time [1]
   Increase distance to source/forceps [1]      [2]                                                                  

 (d) Alpha (α) – particle [1]
  Beta (β) – particle [1]
  Gamma (γ) – wave [1] [3]

    Total

16

14

80
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1 (a) (i) 0 to 80 s [1]
   Slope least [1] [2]

  (ii) Average speed = distance
time   [1]

    = 1200
160   [1]

    = 7.5 [1]
    m/s [1] [4]

  (iii) A number of times are taken [1]
   Average speed calculated using the average of the times [1]
   Distance measured [1] [3]

  (iv) Straight line from [1]
   (0,0) to (160, 1200) [1] [2]

 (b) (i) 8 × 1 = 8 (m) [1]

  (ii) Straight line [1]
   From (2,8) to (5,0) [1] [2]

  (iii) Deceleration  = gradient [1]

    = 8
3  [1]

    = 2.67 (m/s2) [1] [3]

  (iv) Distance  = area under graph [1]

    = 8 + 1
2  (3 × 8) [1] (allow e.c.f. from (b)(i))

    = 20 (m) [1] [3] 20
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2 (a) (i) Does not pass through (0,0) [1]

  (ii) 100 g ext = 50 mm [1]

  (iii) 1 = k × 50 [1]
   k = 0.02 (N/mm) [1] [2]

  (iv) Add a mass just greater than 800 g [1]
   After the spring has come to rest remove the mass [1]
   If does not return to original length then it has been stretched 

beyond its limit of proportionality [1] [3]

 (b) (i) Pressure = Force
Area   [1]

   = 500
200  [1]

   = 2.5 (N/cm2) [1] [3]

  (ii) Pressure is doubled/increases [1]

 (c) (i) Converts mass in kg to weight in N [1]
   3 000 000 – 1 400 000 [1]
   = 1 600 000 (N) [1] [3]

  (ii) Acc = F
m    or  F = ma [1]

   = 1 600 000
140 000

 [2]

   = 11.4 (m/s2) [1]
   Allow ecf or resultant force from (c)(i) [4]

  (iii) Acceleration increases [1]

 (d) (i) When a lever is balanced [1]
   Clockwise moments = anticlockwise moments [1] [2]

  (ii) Nm or Ncm or Nmm [1]

 (e) 500 × 1.2 = F × 2  ([1] per side) [2]
  F = 300 (N) [1] [3]

   

25
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3 (a) (i) Add coins to water in cylinder [1]
   Record new volume [1]
   Increase in vol. = vol. of coins [1]
   Divide mass of coins by their volume to find density [1] [4]

  (ii) Density = 107
12  [1]

   = 8.9 (g/cm3) [1] [2]

 (b) (i) Particles are mainly touching [1]
   but there are some gaps [1] [2]

  (ii) Particles have enough energy to prevent (attractive) forces 
confining them to a fixed arrangement [1]

  (iii) The (average) separation of particles in a liquid is less than that in 
a gas (or converse) [1]

4 (a) Meta l:
  Free electrons [1]
  Collide with ions/atoms [1]
  Transfer their kinetic energy [1]

  Glass:
  Ions/atoms vibrate with greater amplitude [1]
  Passing energy to neighbours [1] [5]

 (b) Indicative content
  1. Same metal, or other acceptable feature
  2. At the start  same volume of water in each can
  3. At the start same temperature of the water in each can
  4. Take the temperature every minute
  5. Graph – time on the x-axis and temperature on the y-axis
  6. Sketch graph, one for each can
  7. The can with larger temperature drop is the better emitter

10
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Level Response Mark

A

Candidates describe in detail, using excellent 
SPG, at least five points.  The form and style 
are of a high standard and specialist terms are 
used appropriately at all times.  There is a high 
degree of clarity and coherence.

[5]–[6]

B

Candidates describe in detail, using good SPG, 
at least three points.  The form and style are 
of a good standard and specialist terms are 
used appropriately on some occasions.  There 
is a some organisation of relevant material with 
clarity and coherence.

[3]–[4]

C

Candidates make some reference to one or 
two of the points, using basic SPG.  The form 
and style are of a basic standard and there is 
limited use of specialist terms. This response 
may lack clarity and coherence.

[1]–[2]

D Response not worthy of credit. [0]    
    [6]

 (c)  (i) Work done = 80 × 100 [1]
   = 8000 (J) [1] [2]
  

  (ii) Power = work done
time taken    or  = 8000

40
  [1] (e.c.f. from (i))

   = 200 [1]
   W [1] [3]

 (d) (i) Horizontal line at 400 J [1]

  (ii) Ep = mgh [1]
   400 = 0.25 × 10 × h [1]
   h = 160 (m) [1] [3]

  (iii) Kinetic energy = 100 (J) [1]

  (iv) EK = 12 mv2 [1]

   100 = 12 × 0.25 × v2 [1] (e.c.f. from (iii))

   v2 = 800 [1]

   v = 28.3 m/s [1] [4] 25
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5 (a) (i) A (high speed) electron [1]

  (ii) Lead (accept aluminium) [1]

  (iii) To shield user from radiation [1]
   To direct radiation towards detector [1] [2]

  (iv) It would decrease [1]

  (v) Several metres [1]

  (vi) Aluminium [1]
   Lead [1] [2]

  (vii) Radiation can damage body cells [1]

 (b) (i)  

   

90
39Y → βZr

90

40

0

–1  [4]

  (ii) 192
64

  = 3 half lives [1]

   2 → 1 → 0.5 → 0.25 [1]
   0.25  micrograms [1] [3]

 (c) (i) Nuclear fusion [1]

  (ii) Generating electricity [1]

  (iii) Fission – splitting of a nucleus [1]
   Fusion – the joining of light nuclei [1] [2]

    Total

+
[1][1]

[1] [1]

20

100
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1 (a) The number of waves that pass a point [1]
  In one second [1] [2]

 (b) (i) Distance between successive crests [1]

  (ii) Distance from centre to crest [1]

 (c) (i) Two  [1]

  (ii) 200 [1]
   Hz [1]  [2]

  (iii) v = fλ  or  λ = v/f [1]

     = 340
200  [1]

   = 1.7 [1]
   m [1]
   Allow ecf for frequency from (c)(ii) [4]

 (d) (i) Longitudinal  [1]

  (ii) 

    [1]

 (e) (i) Echo from bottom of ice [1]
   Echo from top of ice [1] [2]

  (ii) Electromagnetic wave/microwave [1]

2 (a) (i) Same distance behind the mirror as object is in front [1]

  (ii) Mirror Y [1]

  (iii) Same distance behind mirror Y [1]
   Perpendicular [1] [2]

  (iv) Angle of incidence equal to angle of reflection [1]
   Arrow from Z [1] [2]

 (b) (i) Ray box or triangular prism [1]

  (ii) Ray box with ray directed at prism [1]
   Red ray above violet ray [1]
   Correct refraction for both at entry and exit [1] [3]

16
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 (c) Indicative content
  1. Eyeball too long/lens too thick
  2. Rays meet in front of the retina
  3. Concave lens in front of eye
  4. Makes the ray diverge
  5. Rays now meet at the retina

    [6]

Level Response Mark

A

Candidates describe and explain in detail 
all five points.  The candidate successfully 
selects and uses the most appropriate 
form and style of writing.  Relevant material 
is organised with a high degree of clarity 
and coherence.  Ray diagram accurately 
drawn and labelled.  There is widespread 
and accurate use of appropriate specialist 
vocabulary.  Presentation, spelling, punctuation 
and grammar are of a sufficently high standard 
to make meaning clear.

[5]–[6]

B

Candidates describe in detail three or four 
points.  The candidate makes a reasonable 
selection and use of an appropriate form and 
style of writing.  Relevant material is organised 
with some clarity and coherence.  Ray diagram 
drawn and labelled but labels may lack clarity.  
There is some use of appropriate specialist 
vocabulary.  Presentation, spelling, punctuation 
and grammar are sufficiently competent to 
make meaning clear.

[3]–[4]

C

Candidates make some reference to one or 
two points.  The candidate makes only a 
limited selection and use of an appropriate 
form and style of writing.  The organisation of 
material may lack clarity and coherence.  Ray 
diagram may not be drawn. There is little use 
of specialist vocabulary.  Presentation, spelling, 
punctuation and grammar may be such that 
intended meaning is not clear.

[1]–[2]

D Response not worthy of credit. [0]

16
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3 (a) Exposed earth wire [1]
  (or equivalent)
  Live wire connected to neutral pin/ Neutral wire connected to live pin 

[1]    [2]

 (b) Fuse – protects appliance by blowing [1] if too much current flows [1]  
  [2]

 (c)  (i) All metal parts are covered with an insulator [1]
   So that user cannot touch a part which is live [1] [2]

  (ii) Earth (wire) [1]

  (iii) I = P
V   (or equivalent) [1]

   I = 600
240   [1]

   I = 2.5 (A) [1] [3]

  (iv) 5 (A) [1]

 (d) (i) A B
   Open Open     30 [1] 
   Closed  Open 20 [1] 
   Closed Closed 10 [1]
   (units supplied in table)  [3]

  (ii) 1.  100 (mA) [1]
   2.  0 (mA) [1] [2] 16
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4 (a) (i) North pole of compass repelled 
   or South pole attracted or unlike poles attract
   by the North pole of bar magnet [1]

  (ii) B →  and    C →  
   Both must be correct [1]

  (iii) S at the right hand end of magnet [1]

 (b) (i) Move the magnet [1]
   Into and out of the coil or rotate the magnet end over end [1] [2]

  (ii) The meter pointer will move from 0 to + and then back to – [1]
   Continually/as long as magnet is moving [1] [2]

 (c) d.c. source battery [1]
  a.c. mains [1] [2]

 (d) (i) 6 V to the primary [1] 
   24 V to the secondary [1] [2]

  (ii) Secondary coil [1]

  (iii) Ticked as a.c. [1]

  (iv) To increase the strength of the magnetic field [1]

  (v) To reduce power/energy loss in the cables [1]

  (vi) It has to be stepped down [1] 16
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5 (a) (i) 1 Asteroids [1]
   2 Neptune [1]
   3  Venus [1]
   4   Saturn [1] [4]

  (ii) Rocky – Mercury/Venus/Earth/Mars [1]
   Gaseous – Jupiter/Saturn/Uranus/Neptune [1] [2]

 (b) (i) Gravity [1]

  (ii) Hydrogen
   Helium [1]

  (iii) Studies of the light emitted by stars [1]

  (iv) Nuclear Fusion [1]

 (c) (i) Distances too great or present speed of crafts too slow [1]

  (ii) TV/radio signals [1]

 (d) (i) 14 billion years [1]

  (ii) Red shift [1]
   Light from galaxies [1] 
   Shifted to longer wavelength [1] [3]

    Total

16

80
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1 (a) (i) 2 waves [1]
   in 0.01 s [1]
   200 waves in 1 second [1]
   Hz [1] [4]

  (ii) λ = v
f   [1]

   = 340
200   [2]

   = 1.7 m [1]
   Allow ecf for frequency from (a)(i) [4]

  (iii) One complete wave [1]
   Same amplitude [1] [2]

 (b) (i) Longitudinal [1]

  (ii) The molecules vibrate [1]
   Parallel to direction of propagation [1] [2]

  (iii) Height of the wave time axis to crest  [1]

  (iv) Positive is moving one way and negative the other way  [1]

 (c) (i) Identify the distance as 8.16 m [1]

   Time = distance/speed = 8.16
340  [1]

   = 0.024 s [1]
   Failure to double distance give max of [1] out of [3] [3]

  (ii) The device detects an echo [1]
   Without a gap device cannot distinguish echoes [1] [2] 20
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2 (a) (i) Ray box and prism [1]

  (ii) Ray box with ray directed at prism [1]
   Red ray above violet ray [1]
   Correct refraction for both at entry and exit [1] [3]

 (b) (i) Convex or converging [1]

  (ii) Real [1]
   Inverted [1]
   Diminished [1] [3]

  (iii) Ray from top of object through centre of lens undeviated [1]
   Continues to the light sensitive surface [1]
   Ray from top of object parallel to Pr axis refracted by lens [1]
   Ray meets first ray on the light sensitive surface [1] [4]

  (iv) So that rays from objects that are at different distances [1]
    meet (focus) at the light sensitive surface [1] [2]

 (c) Indicative content
  1. Eyeball too long/lens too thick
  2. Rays meet in front of the retina
  3. Concave lens in front of eye
  4. Makes the ray diverge
  5. Rays now meet at the retina

 

Level Response Mark

A

Candidates describe in detail all five points, using 
excellent SPG.  The form and style are of a high 
standard and specialist terms are used appropriately 
at all times.  There is a high degree of clarity and 
coherence.

[5]–[6]

B

Candidates describe in detail, using good SPG, at 
least three points.  The form and style are of a good 
standard and specialist terms are used appropriately 
on some occasions.  There is some organisation of 
relevant material with clarity and coherence.

[3]–[4]

C

Candidates make some reference to one of the 
points, using basic SPG.  The form and style are 
of a satisfactory standard but there is limited use of 
specialist terms.  This response may lack clarity and 
coherence.

[1]–[2]

D Response not worthy of credit. [0]

    [6] 20
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3 (a) (i) All metal parts are covered with an insulator [1]
   So that user cannot touch a part which is live [1] [2]

  (ii) I = p
v  (or equivalent) [1]

   I = 600
240   [1]

   I = 2.5 (A) [1] [3]

  (iii) 5 (A)  [1]

 (b) (i) 1/R = 1/R1 + 1/R2 + 1/R3 [1]
   =  1/4 + 1/12 + 1/6 [1]
   R = 2 (Ω) [1] [3]

  (ii) V = IR [1]
   2 3 2 = I 3 4 ([1] for each side) [2]
   I = 1 (A) [1] [4]

  (iii) 2 (C) [1]

 (c) (i) Circuit diagram showing:
   Battery, rheostat (or variable PSU), ammeter and lamp all in 

series [1]
   Voltmeter across lamp [1]
   All symbols correct [1] [3]
 
  (ii) Curve [1]
   through origin [1]
   with increasing gradient [1] [3] 20
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4 (a) – 15 V means – The magnet is removed or N pole removed [1]
    Quickly from the coil [1]
  The magnet is stationary [1] [3]

 (b) (i)
  

iron core

Number 
of turns = 

Voltage = 

Number 
of turns = 

Voltage = 

100 turns

6 V

400 turns

24 V

  © CCEA 

   100 & 6 V  give [1]  400 & 24 V give [1] [2]

  (ii) 6 V a.c.
   24 V a.c. [1]

  (iii) P = IV [1]
   1 3 6 = 24 3 I          [1] per side of the equation [2]

   I = 6
24  = 0.25 (A) [1] [4]

  (iv) To reduce the power/energy loss in the transmission cables [1]
   By reducing the current in the cables [1] [2]

 (c) (i)  

    
    [3]

  (ii) Direction of the force is downwards  [1]

  (iii) Reverses direction [1]
   continually [1] [2]

 

© CCEA

Current [1]

Magnetic field direction [1]

Force/Motion [1]
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(d) (i) iron core

N

S

 

    [1]

© CCEA

  (ii) Magnetic field weaker or weakened [1] 20
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5 (a) (i) Gravity [1]

  (ii) Hydrogen and helium [1]

  (iii) The light emitted from the stars [1]

  (iv) Nuclear Fusion [1]

  (v) Elements [1]

 (b) (i) 1. Protostar
   2. (Main Sequence)
   3. Red Giant
   4. White Dwarf
   5. Black Dwarf
   If first and last correct [1] 
   If all correct [2] [2]

  (ii) Gravity acting inwards balanced by [1]
   outward thermal expansion [1] [2]

  (iii) Stars much more massive than our Sun [1]

  (iv) Light cannot escape from it’s gravity [1]

 (c) (i) 4      1     2      3
   First and last correct give [1] 
   If all correct [2] [2]

  (ii) The electromagnetic radiation that reaches the earth from all  
   directions in space [1]

  (iii) It is the remains of energy created just after the Big Bang [1]

 (d) (i) Distances too great or speed of spacecraft too slow [1]

  (ii) The presence of oxygen or radio/TV signals [1]

 (e) 1 ly = 3 x 105 3 365 3 86 400 or 1ly = 9.4631012(km) [1]

  Distance = (4.1 3 1013)/(9.46 3 1012) [1]
  = 4.3 ly [1] [3]

    Total

20

100
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Question 1

(i) Allow [1] per column heading and unit [3]

(ii) Three timings shown [1] and average time calculated [1] [2]

(iii) Use correct method to calculate average speed [1]
 Average speed calculated correctly [1] [2]

(iv) All remaining cells in table complete [1]

(v) Axes labelled ([1] per axis labelled) [2]
 Points plotted [1] 
 Boths units correctly labelled [1] [4]

(vi) Smooth curve [1]
 Through all points [1] [2]

2 4 6 8 10

Ramp height/cm

Av
er

ag
e 

sp
ee

d 
cm

/s

0

2

1

3

0

0.5

1.5

2.5

    
(vii) The ball starts at rest and accelerates [1] 15
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Question 2

(i) Column headings: Voltage [1] Current [1] Resistance [1] [3]

(ii) Correct method to calculate resistance [1] 
Resistance for 10 cm calculated correctly [1] [2]

(iii) Data in each column consistent to 2 or 3 significant figures [1]
 At least three calculations for resistance correct for 20–50 cm [3]
 If only two correct award [2]
 If only one correct award [1]
 Data for resistance rising with length [1] [5]

(iv) Substitution of R and L from table [1]
 k calculated [1] [2]

(v) Ohms/cm  or  Ω/cm [1]

(vi) R = k 3 100 [1]
 Numerical answer supplied is 100 times the number given in (iv) [1] [2]

    Total

15

30
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Question 1

(i) Three column headings [2]; if only one or two headings [1]
 With units [2]; if only one unit [1]  [4]

(ii) Three timings shown and average time calculated [2]
 Average speed calculated correctly [2]
 All remaining cells in table completed [1] [5]

(iii) Axes labelled [1] allow ecf from table
 With units [1] allow ecf from table
 Scales covering half of each axis [1]
 Points plotted [1] [4]

(iv) Smooth curve [1]  
Through all points [1] [2]

2 4 6 8 10

Ramp height/cm

Av
er

ag
e 

ve
lo

ci
ty

 c
m

/s

0

2

1

3

0

0.5

1.5

2.5

15
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Question 2

(i) Column headings for:
 length [1] voltage [1] current [1] and resistance [1]  [4]

(ii) Correct method to calculate resistance [1]
 Resistance for 10cm [1] correctly calculated [1] [3]

(iii) Data in each column consistent to 2 or 3 significant figures [1]
 All three calculations for resistance correct for 20–50 cm [3]
 If only two correct award [2]
 If only one correct award [1]
 Data for resistance rising with length [1] [5]

(iv) Substitution of R & L from table [1]
 Calculation of k [1] [2]

(v) Ohms/cm  or  V/cm [1]

    Total

15

30
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1 (a) Volume  = 1.5 3 2 3 8 [1]
    = 24 [1]
    cm3 [1] [3]

 (b) D  = M
V  [1]

    = 180
24   [1]

   
   = 7.5 (g/cm3) [1] allow ecf for volume [3]

 (c) Iron – allow ecf for density from (b) [1]

 (d) Indicative content
  1.  Measure mass of measuring cylinder
  2.  Pour water into cylinder and read volume
  3.  Place measuring cylinder on balance and read mass
  4.  To find mass of water subtract mass of measuring cylinder
  5.  Add more water and read volume
  6.  Measure mass and subtract mass of cylinder
  7.  Read to bottom of meniscus OR repeat and average

 

Level Response Mark

A

Candidates describe in detail, using excellent 
SPG, at least five points shown above.  The 
form and style are of a high standard and 
specialist terms are used appropriately at all 
times.  There is a high degree of clarity and 
coherence.

[5]–[6]

B

Candidates describe in detail, using good SPG, at 
least three points shown above.  The form and 
style are of a good standard and specialist terms 
are used appropriately on some occasions.  There 
is some organisation of relevant material with 
clarity and coherence.

[3]–[4]

C

Candidates make some reference to one of the 
points shown above, using basic SPG.  The form 
and style are of a satisfactory standard but there 
is limited use of specialist terms.  This response 
may lack clarity and coherence.

[1]–[2]

D Response not worthy of credit. [0]

    [6]

 (e) Axes labels Mass [1] and Volume [1]
  Straight line through (0,0) [1] [3] 16
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2 (a) W = mg  or  2 = 10 3 mass [1]
  Mass = 200 (g) [1] [2]

 (b) Subtract unstretched length from stretched length [1]

 (c) Metre rule reading   97.0 95.5   94.0   92.5  [2]
  Extension 0 1.5    3.0     4.5  [3] [5]
  Readings:  If only 1 correct [0], if 2 or 3 correct [1], if 4 correct [2]
  Extension:  If only 1 correct [0], if 2 correct [1], if 3 correct [2], if 4 

correct [3]

 (d) 4 points correctly plotted [2], if 2 or 3 points correctly plotted [1]
  Straight line through origin and points [1] [3]

 (e) They are proportional [2]
  The extension increases as the load increases (give [1] only) [2]

 (f) Yes provided the limit of proportionality is not exceeded [1]

 (g) k = 4
3   [2] ([1] mark per substitution)

  = 1.33 [1] [3]

 (h) Unit of k = N
cm    [1]

3 (a) i marked between normal and ray in the air [1]

 (b) r marked between normal and ray in the glass [1]

 (c) i = 45° and r = 25° ([1] for each) [2]

 (d) i
r   = 20

13  = 1.54 and 40
24  = 1.67

  60
35  = 1.71  and 80

44  = 1.82

  The ratio is not constant [1] [4]

 (e) The graph is straight line [1]
  passing through (0,0) [1] [2]

 (f) k  = D
W   [1]

   = 10
20   [1]

   = 0.5 [1] [3]

18

Any three calculations [3]
([1] per calculation)4
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 (g) Ratio of two distances  [1]

 (h) D = kW [1]
  = 0.5 3 30 [1]
  = 15 (cm) [1]
  (allow e.c.f. for k from (f)) [3]

4 (a) Ammeter and variable resistor in series [2]
  Correct symbols [1] [3]

 (b) Both axes labelled with quantity [2] and units [2]
  4 or 5 points correctly plotted [2], if 2 or 3 points [1], if less than 2 [0] 

  [6]

 (c) Best fit line [1]
  through 0,0 [1] [2]

 (d) Ratio of Current: Clips (or Clips: Current)
  calculated for 1 point on line [1]
  Calculation if ratio for 2nd point shown to be the same as for 
  1st point [1] [2]

 (e) Gradient  = 20
4   ([1] for each substitution) [2]

                = 5 [1] [3]

 (f) Use of gradient from (e) [1]
  Number of clips = 7 3 5 [1]
                            = 35 [1] [3]

    Total

17

19

70
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1 (a) Indicative content
  1.  Measure mass of measuring cylinder
  2.  Pour water into cylinder and read volume
  3.  Place measuring cylinder on balance and read mass
  4.  To find mass of water subtract mass of measuring cylinder
  5.  Add more water and read volume
  6.  Measure mass and subtract mass of cylinder
  7.  Read to bottom of meniscus

  8. Density = mass
volume   average results

 

Level Response Mark

A

Candidates describe in detail, using excellent 
SPG, at least five points shown above.  The 
form and style are of a high standard and 
specialist terms are used appropriately at all 
times.  There is a high degree of clarity and 
coherence.

[5]–[6]

B

Candidates describe in detail, using good 
SPG, at least three points shown above.  
The form and style are of a good standard 
and specialist terms are used appropriately on 
some occasions.  There is some organisation of 
relevant material with clarity and coherence.

[3]–[4]

C

Candidates make some reference to one of the 
points shown above, using basic SPG.  The 
form and style are of a satisfactory standard 
but there is limited use of specialist terms. This 
response may lack clarity and coherence.

[1]–[2]

D Response not worthy of credit. [0]
    
    [6]

 (b) (i) A = 100  B = 120  C = 80  D = 60
   Two or three correct [1]; four correct [2] [2]

  (ii) X axis label with volume/cm3 [1]
   Values 20, 40 ,60, 80, 100, 120 [1]
   Y axis label mass/g [1]
   Values  20, 40, 60, 80, 100, 120, 140, 160, 180 [1]
   4 points correctly plotted with labels [2]
   Or 2 or 3 correctly plotted [1] [6]

  (iii) B [1]
   Does not lie on the same line as others [1]
   It has a different density [1] [3]

  (iv) Straight line [1]
   from (0,0) [1]
   through (100,60) or similar values [1] [3] 20
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2 (a) Metre rule reading 97.0 95.5 94.0 92.5
  Extension 0 1.5 3.0 4.5
  Each pair - award [1] [4]

 (b) Axes labelled with units [1]
  Scale at least half the grid in both directions [1]
  4 points correctly plotted [2] (if only 2 or 3 correctly plotted award [1])
  Straight line through origin and points [1] [5]

 (c) k = 4
3   ([1] per substitution) 

     = 1.33 [1]
  N/cm [1] [4]

 (d) Straight line [1]
  Two points which give gradient of 1 [1] [2]

3 (a) i = 46° [1] and r = 25° [1] [2]

 (b) i/r = 20
13  = 1.54 and 40

24  = 1.67      
([1] per calculation)

  60
35  = 1.71  and 80

44  = 1.82

  The ratio is not constant [1] [4]

 (c) (i) W = 15  D = 6    [1]

  (ii) Straight line [1]

  (iii) k = D
W  

[1]

   Take the gradient  = 13.5
25   [2] ([1] per substitution)

    = 0.54 [1] [4]

  (iv) It is the ratio of two distances [1]

  (v) D = kW [1]
       = 0.54 x 30 [1] (ecf for k)
       = 16.2 (cm) [1] [3]

  (vi) Straight line from (0,0) [1]
   Less steep [1] [2]

  (vii) Blue is refracted more than red [1] [1]

  (viii) Deviation increases [1]

15

Any 3 calculations [3]

20
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4 (a) Ammeter in series and correct symbol [1]
  Variable resistor in series and correct symbol [1] [2]

 (b) (0)     0.3     0.7     1.1     1.4
  4 correct give [2], 2 or 3 correct give [1], 1 correct give [0] [2]

 (c) All points correctly plotted [2], 2 or 3 points correctly plotted give [1],  
1 correct give [0] [2]

 (d) Best fit line through (0,0) [1]

 (e) Gradient  = rise
run  

 [1]

   = 1.4
4   

[1] 

   = 0.35 [1]
   N/A [1] [4]

 (f) F = 0.35 I  [1]

 (g) Required upward force = weight = 4.5 N [1]
  4.5 = 0.35 I [1]

  I = 4.5
0.35   

= 12.9 (13) A [1] [3]

    Total

15

70
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