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IGCSE Physics (4420) Exemplar candidate responses 1

Paper 2H 
 
Question 1 

 
Question 1 (out of 6) 
  
Calculation of the weight of a 0.5 kg mass gives rise to common errors such as  
0.5 x 10 = 50 N  and 5 x 10 = 50 N.  
A mark was given for the use of W = m x g in (a). Identification of a Hooke’s law region on 
a force-extension graph often causes problems even to those candidates who do know the 
answer. Using the axes to represent a material of different length and/or thickness proves 
difficult for most candidates. 
 
Question 1 (score 2)  D standard 
5 x 10 = 50 N scores 1. Although the candidate knows that force is proportional to 
extension this is not indicated on the graph in (b)(i). Both marks are lost in (c) for a 
line above the original one. 
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Question 2 

  
 
 
 
Question 2 (out of 5) 
 
Calculation of I given values of V and R. Recall that resistance of a thermistor decreases 
as temperature increases and that current increases as a result. 
 
Question 2 (score 4) C standard 
The effect of temperature on resistance has been reversed and is incorrect but the error is 
carried forward in (c). This still represents work at a high level for this section. 
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Question 3 
 

  
 
 
Question 3 (out of 7) 
 
This question relies on the recall of properties of electromagnetic waves and reflection. 
 
Question 3 (score 4) C standard 
This candidate did not know a use for X-rays, a property common to all electromagnetic 
waves or a second reason for not using X-rays to demonstrate reflection. 
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Question 4 

  
Question 4 (out of 7) 
 
Show the energy transfer for a light bulb for 3 marks. Calculate the energy transferred to 
a 100W light bulb in 30s. Explain what is meant by ‘the lamp is only 5% efficiency’. 
 
Question 4 (score 2) D standard 
‘Chemical’ energy has been used instead of ‘electrical’ energy in part (a). Also 
1000 has been used instead of 100 in part (b). This error where different data is 
used for whatever reason (usually carelessness) will always be penalised. A mark 
cannot be scored for the formula because it is given on the inside front cover of 
the paper. A mark would have been awarded if the formula had needed to be 
transposed. The ideas presented on efficiency are not clear enough. 
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Question 5 

  
Question 5 (out of 6) 
 
This shows the movement of air in a room heated by a convector heater. There is 
calculation of the density of air in the room and the regions of greatest temperature and 
lowest air density have to be located. 
 
Question 5 (score 4) C standard 
In part (c) there is a common error. The region of lowest air density is A being the same as 
the answer to part (a). Many candidates associated the term lowest in (c) with the lowest 
part of the room and answered C instead of A. This candidate has answered ‘convention’ 
meaning ‘convection’ but the correct answer is ‘conduction’. It is always best to learn to 
use the correct term! An answer like ‘convuction’ would have been penalised even though 
it is also only one letter different from the correct answer. 
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Question 6 

  
 
 
Question 6 (out of 5) 
  
This involves a calculation of the half-life of a radioactive from two values of activity at 
different times. Reasons for the unsuitability of the source due to its short half-life are 
sought and two sources of background radiation are also asked for.  
 
Question 6 (score 5) C standard 
This is a very good answer. The idea that 20 minutes represents two half lives is 
understood. It is a good idea to state this because it is worth a mark by itself. Part (b) 
shows further understanding of what half life means. Part (c) is recall. 
 
 
 
 
 
 



 

IGCSE Physics (4420) Exemplar candidate responses 7

 
Question 7 

  
 
 
 
 
Question 7 (out of 4) 
 
No candidates scored full marks on this question. 
 
Question 7 (score 2) C standard 
This shows a knowledge of ON and OFF but has filled the other two gaps with the labels of 
the graphs (voltage and time) given. This was a very common response. 
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Question 8 
 

  
 
 
Question 8 ( out of 5) 
 
Candidates find the topic of electromagnetic induction difficult at all levels. The rod is a 
conductor and cuts magnetic field lines inducing a voltage. The term ‘induce’ is essential 
here and cannot be replaced with ‘create’ or ‘produce’. 
 
Question 8 (score 4) C standard 
This shows an understanding of the topic and mentions the three important points in (a).  
In (b) the same apparatus must be used to increase the magnetic field. This is achieved by 
moving the magnets closer together. Stating that the magnetic field must be increased is 
insufficient. 
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Question 9 
 

  
 
Question 9 (out of 9) 
 
This is the first of the Higher Tier questions that test in the range B to A*.  With a total 
mark of 9 it requires a lot of descriptive work and a calculation. At this level candidates 
will be asked for units in their answers and may have to manipulate familiar equations to 
change the subject of the equation. Here a calculation is required from F = m x a. 
 
Question 9 (score 8) A standard 
The last mark was lost for stating that the size of the unbalanced force at terminal velocity 
is equal to the weight of the body rather than zero. 
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Question 10 

  
Question 10 (out of 6) 
 
Recalling that electrons are negatively charged and flow from negative to positive and 
recalling the definition of the volt as a joule per coulomb. 
 
Question10 (score 5) A standard 
The definition of the volt is not well known.  A mark has been missed in (a)(i) for not 
mentioning that electrons are negatively charged.` 
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Question 11 

  
Question 11 (out of 5) 
Calculation of speed from a given value of kinetic energy is as difficult as it gets 
numerically. Always look out for situations where an amount of kinetic energy transfers 
to the same amount of gravitational energy and vice versa.  

 
Question 11 (score 5) A* standard 
A very good answer. There are many responses that can be awarded marks in (b)(ii). 
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Question 12 
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Question 12 (out of 10) 
 
This is one of several situations where a description of an experiment is required on the 
theory paper. Here it is refractive index. The others are speed of sound and density. A list 
of apparatus and a method are required. Learn them! 
 
Question 12 (score 10) A* standard 
A very good answer. The description in (a)(i) is very clear and the diagram is suitably 
labelled. 
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Question 13 
 

  
 
 
Question 13 (out of 5) 
 
The topic of gas laws cause problems when the ideas of absolute zero  and Kelvin 
temperature are not understood. 
 
Question 13 (score 3) B standard 
Temperature has not been converted to Kelvin even though candidates are led into it in 
part (b). 
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Question 14 
 

  
 
 
 
 
Question 14 (out of 5) 
 
As with electromagnetic induction, the topic of transformers and a.c. is not well 
understood. 
 
Question14 (score 3) B standard 
‘Alternate current’ has been accepted as an answer instead of ‘alternating current’ but 
the correct term should always be given. The description of  a.c. is inadequate (moving 
and constantly changing). This requires a reference to change of direction. This can also be 
answered successfully with a suitably labelled sinusoidal graph. The assumption behind this 
transformer calculation that it is 100% is not known. Instead the candidate thinks that it 
depends on Ohm’s Law. 
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Question 15 
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Question 15 (out of 11) 

Detailed questions on renewable energy sources are not well answered, in particular their 
disadvantages. 
 
Question 15 (score 11) A* standard 
A very good answer. Not many candidates made the point that not only is the pressure of 
the water greatest at the bottom but that is where the wall must be at its strongest. In (c) 
and (d) most candidates found it difficult to propose two advantages and two 
disadvantages of using hydroelectric power and also two advantages and disadvantages of 
transmitting electricity at very high voltages. 
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Question 16 
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Question 16 (out of 11) 

This asks for the left hand rule as the principle of the electric motor and its 
demonstration in a particular situation. The question provides a lot of data to enable the 
calculation of  the work done by a motor in lifting a load. 
 
Question16 (score 7) C standard 
The right hand rule is wrongly given but the calculation is correct. This is a good example 
of knowing enough physics to merit a safe grade C. 
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Question 17 
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Question 17 (out of 8) 

A descriptive question on a nuclear reactor requiring some knowledge of the function of 
the moderator and the control rods. 
 
Question 17 (score 7) A* standard 
A good answer. One mark was lost in (a) for why the blocks in a diagram of a nuclear 
reactor are made of graphite. They slow down neutrons (scores 1) so that not a lot are 
absorbed by uranium is incorrect and contradictory. Few high marks were seen for this 
question. 
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Question 18 

  

 

 

Question 18 (out of 5) 

This question was well answered with candidates knowing how to complete a nuclear 
equation showing alpha decay. The term ‘isotope’ needed to be known and also how beta 
particles could be identified from a beta decay equation. 
 
Question18 (score 4) B standard 
Only one property of a beta particle was given. 
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Paper 3 
 
Question 1 
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Question 1 (out of 16) 
 
This question scored well with 8 marks for planning a cooling exercise, 2 marks for listing 
two things that should be kept constant, 2 marks for observations from a thermometer 
and a measuring cylinder and 4 marks for criticism of the recording of some data. 
 
Question 1 (score 15)  A* standard 
One mark was lost in (b) for suggesting that the time between pouring the hot water into 
the cups and measuring temperature should be kept constant. It is the starting 
temperature that should be kept constant. 
 
Full marks were scored in (d) where the mark scheme allows four points for the following:  
 
Which plastic is being referred to — thick or thin? 
1) The thermometer cannot be read to this accuracy. 
2) The time recorded is too vague. It is not specified well enough. 
3) The starting temperature must have been too low. 
4) There is no tabulation of this data. 
5) It is not clear if it refers to a temperature or a temperature fall. 
 
This answer included 1, 3, 4 & 5. 
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Question 2 
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Question 2 (out of 18) 
 
This question scored well with measurements taken from a tape showing constant speed 
having passed through a ticker-timer. Average speed was calculated from a given formula 
and issues about significant figures accounted for 2 marks. The measurements, 
calculations and graphical work were well done. Candidates were not clear about 
significant figures in part (d). The scheme in (d) was: 
 
(d)(i) 
substitution of measured values from (a)(ii) and (c)    1                  
correct calculation                                                     1 
significant figures                                                      1   
appropriate unit                                                        1 
 
(d)(ii) 
time to 2 s.f.                                                            1 
distance to 3 s.f.  
therefore speed to 2 s.f. 
 
OR any sensible comment about significant figures 
 
Question 2 (score 14)  B/A standard 
This candidate recorded 114 mm instead of 104 mm I (c).  There was an error carried 
forward in (d)(i) but the 3rd mark was lost for giving 4 significant figures. No relevant 
comment was seen in (d)(ii). The mark in (f)(ii) was not scored. This mark is awarded in 
the scheme for stating that the tape showed acceleration. 
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Question 3 
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Question 3 ( out of 8) 
 
This question was very well answered. Candidates competently measured angles and drew 
light rays as instructed in a slightly unfamiliar situation. The final mark was often not 
scored where the range for the deviation of green light had to be narrowed down. 
 
Question 3 (score 6) A standard 
Having successfully measured the deviations for red and blue light as 36º and 52º, the 
value for green light has been given as 52º - 36º = 16º instead of a value in between these 
two values. This loses the final two marks. 
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Question 4 
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Question 4 (out of 7) 
 
This question was the least well-answered on the paper. Candidates almost always 
successfully drew five turns of wire on the core of a transformer but were unsure about 
connecting an a.c. supply and an a.c. voltmeter to make a step-up transformer. 
 
Question 4 (score 7)  A* standard 
This is a good answer. In (c) the appearance of 12.4 V shows that the candidate is thinking 
about the step-up process. This leads on to the range of the voltmeter being inadequate. 
In (d) two separate safety ideas are presented. It is easy to say the same thing twice and 
only merit one mark. Furthermore ‘dangerous’ is linked to ‘electric shock’. 
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