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Q1 A student wants to find the density of milk. Describe the experiment she would 
carry out.  [6] 

 In this question you will be assessed on your written communication 
skills including the use of specialist scientific terms. 

 Your account should include: 

Student’s response 

The two measuring instruments the student would use. 
She would use a measuring jug or any liquid measuring apparatus like a measuring 
cylinder or cup and weight scales. 

The two readings which must be taken to allow the mass of the milk to be found. 
Milk in the container and same container with no milk in it.  

The equation for density in words. 
Density is the Mass divided by the volume of the milk. (D=M/V) 

A precaution to ensure accuracy. 
Use the Same quantity of milk. Repeat experiment. Must be the same kind of milk, 
e.g. full fat. 

Examiner’s comments 

Candidate scores five of the six indicative points.  A precaution to ensure accuracy 
was requested e.g no spillage or read the graduated cylinder at eye level.  The five 
indicative marks put the candidate in the top band and so with the QWC mark six 
marks were scored overall. Many candidates incorrectly suggested that repeating the 
readings would lead to greater accuracy.  
[6 marks awarded] 
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Q2 A crane lifts a crate of weight 4000 N to a new position above the ground. 

 

 

 

 

 

 

 

 

 

Q2a(i) Calculate the work done by the crane. [4] 
 You are advised to show your working out. 

Student’s response 

 

Work done =   22,000   J 

Examiner’s comments 

Answer correct and no incorrect Physics.  It is important to choose the correct height. 
[4 marks awarded]  
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Q2a(ii) Express your answer in kilojoules (kJ).  [1] 

Student’s response 

Work done =   22   kJ 

Examiner’s comments 

Previous answer correctly converted to kJ. 
[1 mark awarded] 

On another occasion the crane does 30 000 J of work in lifting a crate and develops 
2000 W of power. 

Q2b Calculate how long it takes to lift the crate.  [3] 
 You are advised to show your working out. 

Student’s response 

 

 

 

 

 

 

Time =   15   s 

Examiner’s comments 

This question involved re-arrangement of formula – correctly done by candidate and 
answer correct. 
[3 marks awarded] 
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Q3 The diagram shows a neutral atom. 

Student’s response 

 

 

 

 

 

Q3a(i) Write the names of the different particles in the correct spaces.  [3] 

Examiner’s comments 

All three particles correctly identified.  
[3 marks awarded] 

Q3a(ii) Explain why this atom is neutral.  [1] 

Student’s response 

Equal number of protons and neutrons 

Examiner’s comments 

Number of protons equal to number of electrons for a neutral atom.  Candidate 
identifies incorrect particle – neutron. 
[No marks awarded] 
  



 

7 
 

CCEA EXEMPLIFYING EXAMINATION PERFORMANCE 

Q3a(iii) What change, in terms of particles, will occur to this atom if it is to become 
an ion? [2] 

Student’s response 

It would lose or gain an electron by bonding or it being knocked off. 

Examiner’s comments 

Correct particle identified (electron) lost (or gained).  
[2 marks awarded] 

The nucleus of another atom X has 6 protons and 8 neutrons. 

Q3b Insert the correct numbers in the two boxes to represent the nucleus.  [2] 

Student’s response 

 

 

Examiner’s comments 

Atomic and mass numbers correctly added.   
[2 marks awarded] 
  



 

8 
 

CCEA EXEMPLIFYING EXAMINATION PERFORMANCE 

Q3c In terms of particles describe what isotopes are.  [2] 

Student’s response 

An atom of the element with the same atomic number but different mass numbers. 
Isotopes are atoms of an element with the same number of protons but different 
number of neurons. 

Examiner’s comments 

An answer in terms of particles was requested.  Those who answered that isotopes 
had the same atomic number but different mass numbers did not get credit. This 
candidate answered in terms of particles.  
[2 marks awarded] 

Q4 An isotope of a certain metal has a half-life of 46 days. 

Q4a(i) Complete the statement below by circling the correct choice in each 
case. [2] 

 You must circle two choices. 

Student’s response 

 

 

 

 

 

 

 

 

will have decreased to half of their original number. 

Examiner’s comments 

This question tested understanding of half-life in an unusual way.  Candidate 
correctly associates the 46 days (half-life) with undecayed nuclei. 
[2 marks awarded]  
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Q4a(ii) A sample of this isotope has an activity of 32 counts per second. 
 How much time has passed since its activity was 512 counts per 

second?  [3] 
 You are advised to show your working out. 

Student’s response 

 

Time =   184   days 

Examiner’s comments 

Fully correct answer in this case.  Partial credit would have been awarded to those 
candidates who showed one halving from 512 and a second mark would have been 
given if the halving had continued to 32. 
[3 marks awarded] 

We can get energy from nuclear reactions.  
In each case below, give the name of the nuclear process to which the statement 
refers. 

Q4b(i) This reaction occurs when light nuclei are combined.  [1] 

Student’s response 

Nuclear fussion 

Examiner’s comments 

Fusion correctly identified.  
[1 mark awarded] 
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Q4b(ii) This reaction is currently used in reactors to supply electricity 
commercially.  [1] 

Student’s response 

Nuclear fission 

Examiner’s comments 

Fission correctly identified.  
[1 mark awarded] 

Q4b(iii) This reaction uses fuel that can be found in seawater.  [1] 

Student’s response 

Nuclear fussion 

Examiner’s comments 

Fusion correctly identified.  
[1 mark awarded] 
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Q5 Radioactive isotopes are used in industry and medicine. 
 Three applications are described below: 

• a radioactive isotope is used to sterilise medical equipment; 
• a radioactive tracer is introduced into underground pipes to detect leaks;  
• a radioactive isotope is used in smoke alarms. 

Q5a In the table below: 

• choose with a tick () if a long or short half-life would be suitable, and 
• choose what type of radiation, alpha, beta or gamma would be the most 

suitable.  [6] 

Student’s response 

Application Short 
half-life 

Long 
half-life 

Alpha, beta 
or gamma 

Sterilising medical equipment   Beta 

Tracer in pipes   Gamma 

Smoke alarms   Alpha 

 

Examiner’s comments 

This question addresses 1.5.15 of the Specification which states that gamma 
radiation is used for underground pipe tracing, gamma rays used for sterilizing 
syringes, alpha for smoke alarms etc. Section 1.5.16 refers to issues which must be 
considered when deciding half-life choice.  
This candidate chose 3 correct responses. 
Sterilisation uses long half-life gamma sources. 
Tracers in pipes are generally short half-life gamma sources. 
Smoke alarms generally use long half-life alpha sources. 
[3 marks awarded] 
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Q5b This question is about the dangers of using radioactive substances.  [4] 
 State a health danger involved in using radioactive substances. 

Student’s response 

Radiation Sickness 

 State three different methods that people who work with radioactive 
substances can use to protect themselves. 

Student’s response 

Method 1 Stay far away from the radioactive substance. 
Method 2 Limit time exposed to substance. 
Method 3 Wear protective clothes like lead lined glasses or aprons. 

Examiner’s comments 

This question was well answered generally.  Most students now appreciate the 
precautions necessary when handling radioactive substances – namely shielding, 
time exposure kept to a minimum, work at a distance. 
[3 marks awarded]  
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Q6 A military tank has a mass of 8.48 × 10⁴ kg and each caterpillar tread has an 
area of 3 m2 in contact with the ground. 

 

 

 

 

 

Q6a Calculate the pressure exerted by the tank on the ground. 
 Remember to include the unit. [5] 
 You are advised to show your working out. 

Student’s response 

 

Pressure =   508,800   kg/m² 

Examiner’s comments 

The answer and unit (the unit gets an independent free standing mark) are both 
incorrect and zero marks have been awarded overall.  The candidate could have 
been awarded partial credit if he/she had quoted the correct formula followed by 
substitutions.  Some candidates neglected to double the area to 6 m2 before 
substituting.  
[No marks awarded]  
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Q6b Explain why a metal wire may be used to cut through a piece of cheese with 
a smaller force than using a metal knife.  [2] 

 

 

 

 

 

 

 

 

 

 

Student’s response 

The pressure is less spread out making the thin wire cut better as its pressure is less 
spread out. 

Examiner’s comments 

The explanation expected was – reduced area so increased pressure.  Answers in 
terms of ‘pressure spread out’ were penalised.   
[No marks awarded] 
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Q7 Pearl climbs to the top of a slide. 

 

 

 

 

 

 

 

 

 

 Pearl, who has a mass of 50 kg, reaches a velocity of 7 m/s at the bottom of the 
slide. 

 On her way down she loses 500 J of energy because of friction. 

Q7a By first calculating her kinetic energy at the bottom, find the height of the 
slide. 

 Give your answer correct to one decimal place. [7] 
 You are advised to show your working out. 
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Student’s response 

 

 

Kinetic energy =   1225   J 

 

 

Height of slide =   3.45   m 

Examiner’s comments 

The candidate was directed to find the kinetic energy first.  This candidate calculated 
the kinetic energy correctly and got 3 marks to that point.  The answer to the second 
part is incorrect but the candidate still picked up partial credit marks by quoting the 
correct formula (1 mark) and two substitution marks  (2 marks).  
[6 marks awarded] 
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Q7b Pearl has speed, velocity and acceleration as she slides down. 
 Complete the table to indicate whether these quantities are scalars or 

vectors. 
 In each case indicate your choice with a tick ().  [3] 

Student’s response 

 Scalar Vector 

Speed   

Velocity   

Acceleration   

 

Examiner’s comments 

The candidate correctly identified all three quantities as scalar or vector.   
[3 marks awarded] 
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Q7c Study the shape of the slide in the diagram. 
 Consider Pearl’s displacement and distance from the top to the bottom. 
 Choose the correct statement below by ticking () the box.  [1] 

Student’s response 

 

 

 

 

 

Examiner’s comments 

This question part produced many guesses.  The curved distance down the slope 
will be greater than the shortest distance between starting and finishing points. 
Candidate’s choice correct.   
[1 mark awarded] 
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Q8 The graph below shows part of the velocity–time graph for a car journey. 

 

 

 

 

 

 

 

 

Q8(i) Use the graph to calculate the displacement of the car during this 12 second 
time interval.  [4] 

 You are advised to show your working out. 

Student’s response 

 

 

Displacement =   180   m 

Examiner’s comments 

This type of question appears often in Unit 1 papers and those who approach it 
carefully are rewarded.  The area under the line (displacement) can be calculated in 
two parts. The candidate’s answer is correct.   
[4 marks awarded]  
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Q8(ii) The car exerts a resultant force of 2250 N. 
Use the graph to help you calculate the mass of the car.  [6] 

 You are advised to show your working out. 

Student’s response 

 

Mass of car =   1500   kg 

Examiner’s comments 

This question examined Newton’s Second Law and proved to be discriminating.  The 
resultant force was given and the acceleration could be obtained from the gradient of 
the velocity–time graph.  Substitution into F = ma produced the answer.  
[6 marks awarded] 
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Q1a(i) What is an electric current?  [1] 

Student’s response 

The flow of electrons through a circuit. 

Examiner’s comments 

The flow of electrons or the flow of charge was expected.   
[1 mark awarded] 

 In the circuit below there are five components. 

Q1a(ii) Label the components X, Y and Z..  [3] 

Student’s response 

 

 

 

 

 

X = Cell 
Y = Variable 
Z = Bulb 

Examiner’s comments 

Cell and battery symbols are both illustrated in the specification.  Only the  cell 
symbol was credited here.  Variable resistor and bulb (or lamp) also scored.   
[3 marks awarded] 
  



 

24 
 

CCEA EXEMPLIFYING EXAMINATION PERFORMANCE 

Q1b Kate spends 30 minutes cutting the grass in her garden with an electric 
lawnmower which uses a current of 5 A.  Calculate the total charge which 
flows during this time.  [5] 

 Include the unit with your answer. 
 You are advised to show your working out. 

Student’s response 

 

 

 

 

 

 

Charge =54,000c 

Examiner’s comments 

Incorrect answer but partial credit awarded as follows.  Correct equation (1 mark), 
two correct substitutions for the current of 5 A and the time correctly changed to 
seconds (2 marks)  This gives 3 marks and the candidate could have scored a free 
standing mark for giving the unit (coulomb). 
It should be noted that where candidates are awarded partial credit for a formula, 
that formula should be the one given in the specification.  For example, a ‘units type’ 
equation such as C = A x seconds would not be credited.  A word version of the 
equation is an acceptable alternative, e.g. charge = current x time. 
[4 marks awarded] 
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Q2a When a current travels through a wire, electrical energy is changed into 
other forms. 

 Give the main energy form that is produced and describe how it is 
produced.  [3] 

Student’s response 

Energy form  Heat energy 
How it is produced Light electrons collide with heavy atoms, causing The heavy  

atoms to gain energy and vibrate faster. Faster vibrations cause  
an increase in temperature.  

Examiner’s comments 

Marks were awarded for (i) identifying the energy form (heat or thermal) (ii)   
identifying the particles involved (electrons and atoms) and (iii) identifying the 
process (collision).   
[3 marks awarded] 

Q2b(i) A 345 W food mixer is connected to a 230 V mains supply. 
 Calculate the current flowing through it. 
 You are advised to show your working out. 

Student’s response 

 

Current =   1.5   A 

Examiner’s comments 

This question tested application and re-arrangement of the formula P = V x I. 
Correctly completed in this case – answer correct and no incorrect Physics.  
[3 marks awarded]  
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Q2b(ii) Choose a suitable fuse for the food mixer from the following:  [1] 
 Circle the correct answer. 

Student’s response 

1 A                    3 A                    5 A 

Examiner’s comments 

3 amp fuse correctly chosen.   
[1 mark awarded] 

Q2c Bread is placed in a 1.2 kW toaster for 90 seconds. How much energy does 
the toaster use?  [4] 

 You are advised to show your working out. 

Student’s response 

 

 

 

Energy = 10,800   J 

Examiner’s comments 

Incorrect answer but partial credit awarded for the correct equation (1 mark) followed 
by correct subs (2 marks) where the 1.2 kW was converted to 1200 W.  Alas, the 
answer given was ‘missing’ one zero. This illustrates the importance of showing the 
working out, beginning with the correct equation. 
[3 marks awarded] 
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Q3 The Solar System consists of many objects including planets. Some of these 
objects orbit the Sun. 

 Describe the main features of the Solar System. [6] 
 In this question you will be assessed on the quality of your written 

communication skills including the use of specialist scientific terms. 
 Your answer should include: 

Student’s response 

The list of planets in order from the Sun; 
Mercury, Venus, Earth, Mars, Jupiter, Saturn, Uranus, Neptune. 

The name of one rocky plant; 
Mars 

The name of one gas planet; 
Saturn 

The name of a body which orbits a planet other than an artificial satellite; 
Moon (natural satellite of Earth ). 

The name of the force which provides orbital motion in the Solar System; 
Gravity provides the centripidol force, for the orbitol motion in the Solar System. 

Examiner’s comments 

In this QWC question the candidate has obviously given all six indicative points 
which put him/her into the top band where 5 or 6 marks could be given.  QWC 
consideration merited 6 marks overall. 
[6 marks awarded] 
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Q4 An electromagnet can be made using a coil of wire and a power supply. 

 

 

 

 

  

Q4a(i) Describe three ways to increase the strength of the electromagnet.  [3] 

Student’s response 

Increase the number of turns on the coil. Increase the current flowing through the 
coil. Reduce the resistance in a circuit.  

Examiner’s comments 

The strength of an electromagnet depends on (i) the current, (ii) the number of turns 
and (iii) the type of core (soft iron).  Many scored two out of three with the third 
method missing or incorrect.  Careless answers like ‘add more power’ or ‘use more 
wire’ were not credited.  
[2 marks awarded] 

The direction of current in the coil is reversed. 

Q4a(ii) Tick (✓) the correct box below to describe what happens.  [1] 

Student’s response 

 

 

 

  

Examiner’s comments 

First box (N and S poles reversed) ticked.   
[1 mark awarded]  
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Q4b The diagram shows a current-carrying coil wrapped around a cardboard 
tube. 

 One magnetic field line is shown. 
 Complete the diagram: 

• Show the north and south poles in the boxes provided; 
• Indicate with arrows the direction of the magnetic field line at A and B.  

[3] 

Student’s response 

 

 

 

 

 

 

 

 

 

 

Examiner’s comments 

The specification expects candidates to be able to work out the polarity of a solenoid 
given the current direction.  This candidate correctly identifies the poles and is now in 
a position to show the direction of the magnetic field line as N to S outside but S to N 
inside.   
[3 marks awarded] 
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Q5 The circuit below shows a battery connected to two equal resistors. 
 Three ammeters and three voltmeters have been included in the circuit. 

 

 

 

 

 

 

 

 

 

 

Some readings have been recorded below. 

Q5a Use your knowledge of current and voltages in circuits to complete the 
missing ammeter and voltmeter readings. [4] 

Student’s response 

 Ammeter 1 =   2.0   A Voltmeter 1 =   12   V 
 Ammeter 2 =   1.0   A Voltmeter 1 =   12   V 
 Ammeter 3 =   1.0   A Voltmeter 1 =   12   V 

Examiner’s comments 

This question was reasonably well answered by many candidates.  Conservation of 
current is well understood but the concept of shared voltage for parallel components 
is less well understood. 
[4 marks awarded] 
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Q5b A pupil has been given three resistors. 

 

 

 

 Using some or all of the resistors above, draw arrangements to provide the 
total resistance for each box. 

 Do not include any components other than the resistors and 
connecting wires. 

Student’s response 

 

 

 

 

 

 

 

 

 

Examiner’s comments 

This was a good discriminating question.  With this response it was disappointing to 
see the arrangement drawn correctly (in the first three diagrams) only to be spoiled 
by the addition of an extra (shorting) wire across the top in each case.  This resulted 
in zero resistance.  The fourth drawing had an incorrect arrangement and a shorting 
wire.  This extra wire was quite common in otherwise correct responses.   
[No marks awarded]  
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Q6 A water wave is shown. 

 

 

 

 

 

 

Use the diagram to find: 

Q6a(i) the wavelength of the wave;  [1] 

Q6a(ii) the amplitude of the wave.  [1] 

Student’s response 

(i) 90   cm 

(ii) 10   cm 

Examiner’s comments 

Q6a(i)  One and a half waves measuring 90 cm was illustrated in the question.  
Many simply recorded the wavelength as 90 cm whilst others wrote 45 
cm.   
[No marks awarded]  

Q6a(ii)  The peak to peak distance was given in the diagram as 10 cm giving a
  n amplitude 5 cm.   

[No marks awarded] 
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Q6b Microwaves are used in microwave ovens. 

Q6b(i) If the velocity of the wave is 3 × 108 m/s and its frequency is 
 1 × 1010 Hz, calculate the wavelength of the microwave.  [3] 
 You are advised to show your working out. 

Student’s response 

 

 

 

Wavelength =   0.03   m 

Examiner’s comments 

This question tested the ability to handle numbers in standard form in the context of 
a wave calculation.  Candidate has answered correctly.   
[3 marks awarded] 

Q6b(ii) State the wavelength in (b)(i) in cm.  [1] 

Student’s response 

Wavelength =   3   cm 

Examiner’s comments 

Answer in m correctly converted to cm.   
[1 mark awarded]  
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Q6c  A boat uses sonar to detect a whale. 

It takes 0.5 seconds for the signal to travel from the boat to the whale and 
back again. 
If sound travels at 1500 m/s in seawater, find how far the whale is beneath the 
boat. [4] 

 

 

 

 

 

 

 You are advised to show your working out. 

Student’s response 

 

 

 

 

 

 

Depth =   375   m 

Examiner’s comments 

In this echo calculation the candidate correctly divides the time by two before 
calculating the depth.  It is also possible to calculate the total incident and reflected 
distance and divide by two at the end.   
[4 marks awarded]  
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Q7a 

 

 

 

 

 

 

 

The diagram shows what happens when white light enters a glass prism. 

Q7a(i) What name is given to the process which causes white light at A to separate 
into a spectrum of different colours?  [1] 

Student’s response 

Dispersion 

Examiner’s comments 

Dispersion correctly identified.   
[1 mark awarded] 

Q7a(ii) Explain why the colours separate when the light enters the glass prism.  [1] 

Student’s response 

Colours slow down, causing them to change direction and bend. Different colours 
have different speeds thus they bend differently. 

Examiner’s comments 

Colours separate because they travel at different speeds – correctly noted by 
candidate.   
[1 mark awarded]  
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Q7a(iii) Why is the red light refracted less than the violet light?  [1] 

Student’s response 

It is faster than violet light, thus it is harder to slow down causing it to bend less. 

Examiner’s comments 

Red is refracted less because it slows least or travels faster.  Correctly described. 
[1 mark awarded] 
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Q7b(i) An object O is placed inside the focal point, F, of a converging lens. 
Complete the diagram below to show how the image of O is formed. 
Each square measures 1 cm × 1 cm. 
Include the following: 

• two rays from the top of the object; 
• arrows to show the direction of the rays; 
• the image produced.  [5] 

Student’s response 

 

 

 

 

 

 

 

 

 

Examiner’s comments 

This question was not attempted at all well in this example.  Partial credit would have 
been awarded for (i) a ray (from object) parallel to the PA refracted through F. (ii) A 
ray straight through the optical centre.  (iii) directions indicated (iv) rays produced 
backwards to locate the image.  
This type of question illustrates the importance of practicing ray diagrams.  A number 
of well-prepared candidates scored well here. 
[No marks awarded] 
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Q7b(ii) Use your diagram to find the height of the image.  [1] 

Student’s response 

Height =   6.5   cm 

Examiner’s comments 

The image was not located in the previous answer and so the answer given here 
represents a guess.   
[No marks awarded] 

Q7(iii) The image produced can be described using one of the words below. 
Place a tick (✓) in the correct box. [1] 

Student’s response 

 

 

 

 

 

Examiner’s comments 

The image produced is virtual.  
[No marks awarded] 
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Q7b(iv) Which use of a converging lens is illustrated in your ray diagram? 

 Place a tick (✓) in the correct box. [1] 

Student’s response 

 

Examiner’s comments 

When the object is inside F the lens acts as a magnifying glass.   
[No marks awarded] 

 

Q8(a) Our Sun is currently in the main sequence period of its life cycle. 
 Name the other stages of its life cycle by completing the diagram below.  

[4] 

Student’s response 

 

 

 

Examiner’s comments 

The sequence begins with Protostar – no candidate marks.  The final three stages 
are correct.   
[3 marks awarded]  
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Q8b(i) The Sun is our nearest star. 

Student’s response 

Name the two main elements in our Sun.  [2] 
Hydrogen   and   Helium  [2] 

Examiner’s comments 

Answers correct.  This question well answered generally.   
[2 marks awarded] 

Q8b(ii) Explain why the Sun is stable during its main sequence period. 
 Remember to include the direction of any forces you mention in your 

answer.  [5] 

Student’s response 

The Sun is stable as the outward force of thermal expansion, is balanced by the 
onward force of gravity, thus, allowing it to be stable. 

Examiner’s comments 

This proved to be one of the most demanding questions on the paper.  The question 
asks for the relevant forces and their directions.  Gravity (1 mark) acting inwards  
(1 mark), thermal expansion (1 mark) acting outwards (1 mark) are balanced/equal 
(1 mark).  The gravity force was well known but thermal expansion (as referenced in 
the specification) was much less well known. Implied directions like ‘collapsing’ or 
‘exploding’ were not credited. 
The answer provided here was exemplary and was awarded full marks. 
[5 marks awarded] 
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CCEA EXEMPLIFYING EXAMINATION PERFORMANCE 

Q9(i) Massive stars have a different life cycle after the main sequence period. 
 Complete the sentence below to describe how a massive star can become 

a supernova.  [3] 

Student’s response 

A massive star becomes a red   Super giant   followed by an 
explosion   where the outer layers of the star are 
ejected. 

Examiner’s comments 

supergiant, explosion, and ejected were the words expected – full marks. 
[3 marks awarded] 

Q9(ii) When a star becomes a supernova it shines very brightly.  How many 
times greater than our  Sun is this brightness? [1] 

Student’s response 

10 billion. 

Examiner’s comments 

This recall question was not well answered on the whole – but this candidate is 
correct.   
[1 mark awarded] 
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CCEA EXEMPLIFYING EXAMINATION PERFORMANCE 

Q9(iii) After a supernova, a massive star may collapse.  This causes the massive 
star to turn into something different.  List two things the massive star could 
turn into. [2] 

Student’s response 

1. Neutron Star 
2. Black hole 

Examiner’s comments 

Neutron star and black hole – correctly answered in many cases.   
[2 marks awarded] 

Q9(iv) What force prevents light escaping from the final stage of the life cycle of a 
very massive star?  [1] 

Student’s response 

Gravity 

Examiner’s comments 

Most candidates correctly answered this part.   
[1 mark awarded] 
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CCEA EXEMPLIFYING EXAMINATION PERFORMANCE 

Q1a In this experiment you are going to investigate how the extension of a spring 
depends on the force applied to it. 
You should wear safety glasses for the duration of this experiment or 
until your supervisor allows you to remove them. 
The apparatus below has been set up: 

 

 

 

 

 

 

 

 

 

 

Measure and record the length L of the unstretched spring using the ruler 
provided.   [1] 

Student’s response 

L =  20 mm 

Examiner’s comments 

Length measured in mm and recorded.   
[1 mark awarded] 
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CCEA EXEMPLIFYING EXAMINATION PERFORMANCE 

Q1b(i) Note: In the following work a 100 g mass provides a force of 1 N. 
In this experiment you will find the average length of the spring for different 
weights. This will allow you to calculate the extension for each force. 
Your results should be recorded in the table shown. 
Add a 1 N force to the spring and measure the spring’s length, Reading 1.  
Record the length to the nearest mm. 
Remove the 1 N force. Add 1 N to the spring a second time and record the 
length, Reading 2. 
Record the length to the nearest mm. 
Repeat step (ii) above for forces of 2 N, 3 N, 4 N and 5 N.  [2] 

Student’s response 

Force/N Length / mm Average 
length /  

mm 

Extension / 
mm Reading 1 Reading 2 

1 55 55 55 35 

2 93 93 93 73 

3 131 132 132 112 

4 170 170 170 150 

5 215 215 215 195 

 

Examiner’s comments 

Lengths recorded to nearest mm, repeat readings for each force.   
[2 marks awarded] 
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CCEA EXEMPLIFYING EXAMINATION PERFORMANCE 

Q1b(ii) Calculate the average lengths of the spring to the nearest mm and record 
these in the table.  [2] 

Examiner’s comments 

Average lengths recorded to nearest mm.  A penalty was applied if ‘nearest mm’ 
instruction was not followed.  
[2 marks awarded] 

Q1b(iii) Calculate the extension of the spring for each weight and record these in 
the table.  [1] 

Examiner’s comments 

Extensions calculated by subtracting candidate’s 1(a) value for L from the average 
lengths. Correct calculations and recordings here.   
[1 mark awarded] 
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CCEA EXEMPLIFYING EXAMINATION PERFORMANCE 

Q1c(i) You are asked to plot a graph of force applied against the extension of the 
spring. 
Choose a suitable scale for the horizontal axis.  [1] 

Student’s response

 

 

Examiner’s comments 

The vertical axis label was given and candidate had to choose a scale such that the 
graph occupied at least half of the graph horizontally.  Suitable choice of scale here. 
[1 mark awarded] 
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CCEA EXEMPLIFYING EXAMINATION PERFORMANCE 

Q1c(ii) Plot the points.  [2] 

Examiner’s comments 

At least 4 points correctly plotted awarded 2 marks, at least 3 correctly plotted 
awarded 1 mark.  Candidate’s graph well plotted.   
[2 marks awarded] 

Q1c(iii) Draw the straight line of best fit for the points you have plotted.  [1] 

Examiner’s comments 

Best fit line well drawn in this case.  
[1 mark awarded] 

Q1c(iv) Calculate the gradient of your line and give its unit. 
State your answer to two decimal places.  
You are advised to show your working out.  [3] 

Student’s response 

 

 

 

 

 

  
Gradient = 0.03 
Unit =  N/mm 

Examiner’s comments 

The correct unit (N/mm) was awarded 1 mark irrespective of the gradient calculation.  
A gradient calculation leading to a gradient in the range 0.2 to 0.3 was awarded 2 
marks.  Two decimal places was requested. If the answer had been incorrect the 
candidate could have gained partial credit of 1 mark for quoting an equation for the 
gradient e.g. grad = rise/run or grad = F/e.  This candidate’s response was fully 
correct.   
[3 marks awarded]  
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CCEA EXEMPLIFYING EXAMINATION PERFORMANCE 

Q1c(v) Use your graph to find the total length of the spring when a force of 4.5 N 
is added. 
You are advised to show your working out.  [2] 

Student’s response 

 

 

 

 

 

Total length =   195   mm 

Examiner’s comments 

The candidate was asked to use his/her graph to find the total length for a force of 
4.5 N.  The extension for 4.5 N was first found from the graph (1 mark) and then 
added to the value of L to get the total length (1 mark).  A tolerance was applied by 
examiners.  
[2 marks awarded] 
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CCEA EXEMPLIFYING EXAMINATION PERFORMANCE 

Q1 A student carries out an experiment to verify the Principle of Moments. 

 Weights W1 and W2 and distances d1, d2, d3 and d4 are shown on the diagram.  [6] 

 

 

 

 

 

 In this question you will be assessed on your written communication 
skills including the use of specialist scientific terms. 

Student’s response 

Name the point P in the diagram. 
Pivot 

State the distances you would record to verify the Principle of Moments. 
record the distance of d2 from W, and d3 from W2 

Using the symbols on the diagram, state how you would calculate the anticlockwise 
moment. 
Workout d₄ from W₂ and d₁, from W₁, and Workout the difference. 

State a unit for a moment. 
Nm 

State fully, in words, the Principle of Moments. 
The anticlockwise moment is equal to the clockwise moment provided the system is 
balanced. 

Examiner’s comments 

Candidate has scored 4 indicative points putting him/her into Band B where 3 or 4 
marks may be awarded.  QWC consideration merits 4 marks.  
[4 marks awarded] 
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CCEA EXEMPLIFYING EXAMINATION PERFORMANCE 

Q2 A student carries out an investigation into how the current through a resistor 
depends on the voltage across it. 

 An incomplete circuit is shown. 

 

 

 

 

 

 

Q2a(i) In the gap A insert the symbol for the resistor.  [1] 

Examiner’s comments 

Correct symbol.  
[1 mark awarded]  

Q2a(ii) In the gap B insert the symbol for the component which measures one of 
the quantities needed in this investigation.  [2] 

Examiner’s comments 

Ammeter in correct position (1 mark), correct symbol (1 mark).   
[2 marks awarded] 

Q2a(iii) In the gap C insert the symbol for the component to allow the current to be 
varied.  [1] 

Examiner’s comments 

Variable resistor symbol.  Careless drawing was penalised.  
[1 mark awarded] 
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CCEA EXEMPLIFYING EXAMINATION PERFORMANCE 

Q2a(iv) What name is given to this component?  [1] 

Student’s response 

Ammeter 

Examiner’s comments 

Rheostat or variable resistor incorrectly identified.  
[0 marks awarded] 

Q2a(v) Add a further component, using the symbol, to measure the other quantity 
needed in this experiment.  [2] 

Examiner’s comments 

The component that had to be added was a voltmeter, connected in parallel with 
resistor (1 mark), correct symbol (1 mark).   
[2 marks awarded] 

Q2a(vi) During this experiment one quantity should be kept constant.  What is this 
quantity and how do you ensure that it is kept constant?  [2] 

Student’s response 

Quantity   battery 

How it is kept constant keep the voltage of power pack the same. 

Examiner’s comments 

The quantity which needed to be kept constant was the temperature (1 mark).  It 
would be kept constant by using small currents or by switching off between readings 
(1 mark).  Neither answer correct in this case.   
[0 marks awarded] 
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CCEA EXEMPLIFYING EXAMINATION PERFORMANCE 

This experiment is repeated but this time the resistor is replaced by a filament lamp. 
The following values were obtained. 

Voltage/V Current/A 

0.0 0.0 

0.4 0.1 

1.2 0.2 

2.4 0.3 

5.0 0.4 
 
You are asked to plot a graph of voltage (vertical axis) against current (horizontal 
axis). 

Student’s response 
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CCEA EXEMPLIFYING EXAMINATION PERFORMANCE 

Q2b(i) Choose a suitable scale for the horizontal axis and label it.  [2] 

Examiner’s comments 

Candidate was expected to choose a horizontal scale which ensured that at least 
half of the graph was occupied (1 mark).  The correct quantity and unit were both 
required for the label (1 mark).   
[2 marks awarded] 

Q2b(ii) Plot the points.  [2] 

Examiner’s comments 

4 points correctly plotted, (2 marks) 3 points correctly plotted, (1 mark).   
[2 marks awarded] 

Q2b(iii) Draw the curve of best fit.  [1] 

Examiner’s comments 

Best fit curve (1 mark).  Points joined point to point with straight lines was not 
credited.   
[1 mark awarded] 
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CCEA EXEMPLIFYING EXAMINATION PERFORMANCE 

Q2b(iv) By first using your graph to find the current, calculate the resistance of the 
lamp when the voltage across it is 4 V. 

 Give your answer to one decimal place.  [4] 
 You are advised to show your working out. 

Student’s response 

 

Resistance =   10.8   Ω 

Examiner’s comments 

Candidate was expected to use the graph to find the current for a voltage of 4 V.  
This could then be substituted into V= IR to get the resistance.  An answer to 1 
decimal place was requested.  Correct answer and no incorrect Physics so full marks 
awarded.  This candidate, unusually, quoted V = k x I where k = resistance.  This 
was acceptable but V = IR would be the usual approach.   
[4 marks awarded] 
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CCEA EXEMPLIFYING EXAMINATION PERFORMANCE 

Q3 A student carries out an investigation to see how the average speed of a ball 
down a slope, of length 50 cm, depends on the height of the slope. 

Q3a State the two measuring instruments the student would use.  [2] 

Student’s response 

1.  Stop Watch 
2.  Metre ruler 

Examiner’s comments 

This was well answered by all. 
[2 marks awarded] 

The investigation gave the following results: 

Height of 
slope/cm 

Time to roll down slope/s Average 
speed of ball 
down slope/ 

cm/s Experiment 1 Experiment 2 Average 

5 5.3 5.1 5.2 ? 

10 3.8 3.2 3.5 3.3 

15 3.0 2.8 2.9 2.9 

20 2.4 2.3 2.4 2.4 

 

Q3b Complete the column labelled Average, with the average time calculated to 
one decimal place.  [3] 

Examiner’s comments 

Averages correctly averaged to 1 decimal place.  
[3 marks awarded] 
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CCEA EXEMPLIFYING EXAMINATION PERFORMANCE 

Q3c(i) For the height of 5 cm, calculate the average speed of the ball down the 
slope and enter the value in the table to one decimal place. 

 Remember, the length of the slope is 50 cm.  [3] 
 You are advised to show your working out. 

Student’s response 

 

 

Average speed =   9.7   cm/s 

Examiner’s comments 

Answer incorrect here but the working out is shown allowing the candidate to get 2 
marks out of 3.  Equation (1 mark), substitution (1 mark).   
[2 marks awarded] 

Q3c(ii) Complete the table for the remaining heights to one decimal place. [1] 

Examiner’s comments 

Incorrect remaining calculations.   
[0 marks awarded] 
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CCEA EXEMPLIFYING EXAMINATION PERFORMANCE 

Q3d The student states that, 
 ‘the height of the slope is proportional to the average speed of the ball 

down the slope.’ 

Q3d(i) Calculate the ratio 
average speed   :   height 

 for heights of 5 cm and 10 cm. Give your answer to one decimal place.  [1]  

Student’s response 

Height/cm Ratio 

5 1.0 

10 3.3 

Examiner’s comments 

In general this question was not well answered indicating that the concept of ratio is 
not well understood.  Often the inverse of the ratio requested was given. The ratios 
were 1.9 and 1.4.   
[0 marks awarded] 

Q3d(ii) Do these ratios confirm the student statement above?  [1] 
 Circle Yes or No. 

Student’s response 

YES                    NO 

Give a reason for you answer. 
It is not directly proportional as they don’t produce equal divisible values therefore 
the height of the slope is not proportional to the average speed of ball down the 
slope. 

Examiner’s comments 

The response NO had to be circled before the candidate’s reason was considered.  If 
YES was chosen then no mark could be awarded for the reason.  The correct reason 
(explaining the NO answer) was a reference to the ratios being different or not 
constant.   
[0 marks awarded] 
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