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Part 1: Statistical Information 

The distributions of grades awarded in the May 2016 session are given in the table below. 

GRADE A B C D E F abs TOTAL 
NUMBER 24 47 124 92 44 41 18 390 

% OF TOTAL 6.2 12.1 31.8 23.6 11.3 10.5 4.6 100 

 
Part 2: Comments regarding candidate’s performance 

Paper I 

Section A 
 

Question 1 

 

Overall, candidates performed well in this question. In part (a), most candidates could identify the 
units of the LHS. However, many others did not manage to identify the units for the RHS. A common 
pitfall was to interchange volume with velocity since both quantities are represented by the same 
letter. In part (b), many candidates performed well. However, most candidates did not work out the 
direction of the displacement vector as required in part (ii). 

 

Question 2 

 
The performance of candidates in this question was generally good. It is evident that most candidates 
understood the scenario of this question. Most candidates managed to calculate the velocity of the 
rocket at the moment fuel runs out. However, a good number of candidates did not calculate the 
displacement from the launching point at which this happens. It is also noted that some candidates 
are still approximating the acceleration due to gravity to 10	m	s�� rather than using a more accurate 
value of 9.81	m	s��. Furthermore, most of the candidates seem to have understood that the velocity of 
the rocket is always changing. Indeed, most of the graphs sketched as a solution to part (d) were in 
the form of a parabola with a maximum point. However, contrary to what was instructed, the majority 
of candidates started their graph from the point of launch. 

 

Question 3 

 
Only a very small number of candidates performed well in this question. In part (a), the vast majority 
of candidates were not able to calculate the work done by a torque. However, more candidates 
showed ability in calculating the work done against gravity in part (b). Evidently, a high percentage of 
candidates did not understand part (c) as they were not able to account for the loss in energy as work 
done against friction between the screw thread and the supporting material. Furthermore, a moderate 
amount of candidates could not recall correctly the formula for efficiency as required in part (d). 
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Question 4 

 
The first part of this question asks the student to draw a force diagram for a banked cyclist. Very few 
candidates managed to draw the correct force diagram with the correct name and position of all three 
forces involved. The majority of candidates opted to draw the reaction force parallel to the banked 
cyclist. It is also noted that the vast majority of candidates do not realise that friction is the force which 
represents the centripetal force. In part (c), very few managed to recall the correct derivation for a 
banked cyclist. Out of these, some followed the advice to derive the relationship through the principle 
of moments. The rest decided otherwise. However, a large percentage of all candidates recalled the 
derivation for a banked track instead. Furthermore, the absolute majority of candidates answered part 
(d) correctly without difficulty. 

 

Question 5 

 
A high percentage of candidates did not perform well in this question. For the majority, a ‘couple’ 
consists of two equal and parallel forces. Unfortunately, this is not necessarily true. Instead, 
candidates were expected to refer to a ‘couple’ of consisting of two parallel forces that are equal in 
magnitude, opposite in sense and do not share a line of action. In part (a)(ii) of this question, most 
candidates were not able to derive the required relationship. However, in part (b)(i), a high percentage 
of candidates realised that the tension in the spring and the weight of the beam do not constitute a 
couple. Unfortunately, not all could give the correct reason for this. Furthermore, many candidates 
found it particularly difficult to answer parts (b)(ii) and (b)(iii). Many candidates simply opted not to 
answer these two parts of the question. At last, only the very few did not manage to answer part (iv) of 
this question. 

 

Question 6 

 
The majority of candidates performed fairly good in this question. For a qualitative question like this, 
the student is required to have good command of the English language. Indeed, many candidates find 
it difficult to express their reasoning. Language difficulty is also pronounced while recalling standard 
rules like Kirchoff’s laws. Although the majority of candidates recognise the difference between e.m.f. 
and p.d., many find it difficult to recall all details in one short statement. On a positive note, only a very 
small percentage of candidates still think that the area under a charge against time graph gives 
current. 

 

Question 7 

 
Overall, candidates performed moderately well in this question. In general, most parts of this question 
were attempted. As a semi-qualitative question, question 7 required candidates to have a good 
command of the English language while having mathematical ability to answer part (b). Surprisingly, 
not all candidates are able to quote Ohm’s law properly. Some speak only of the relationship between 
current and voltage without emphasising the condition for this while others have no idea of Ohm’s law 
at all. It is also important to note that the majority of candidates were not able to apply Ohm’s law in 
part (b)(iv). Many candidates still use the terms ‘potential difference / voltage’ and ‘e.m.f.’ 
interchangeably. Nevertheless, many recognise the difference between the two as explained in Q6. 
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Question 8 

 
The majority of candidates who attempted this question performed moderately well. In part (a), it 
seemed straightforward for candidates to realise that the graph shows direct proportionality between 
the photoelectric current and light intensity. In part (b)(i), many candidates attempted to make use of 
Einstein’s photoelectric equation. However, not many managed to deduce the correct answer. Parts 
(b)(ii) and (b)(iii) seemed less problematic because respective answers could be deduced without 
using previous answers. A common pitfall in this question was to work with the work function in eV 
without first converting it into Joules.  

 

Section B 
Question 9 

 
This question was one of the most popular among candidates. Overall, candidates did not perform 
particularly well in various parts of this question. As an example, very few noted that the momentum 
change which takes place in Newton’s second law takes place is in the direction of the resultant force. 
Also, very few explained the meaning of one Newton as a unit of force. However, the majority of 
students recalled the principle of conservation of linear momentum correctly, as required in part (b). 
Furthermore, very few candidates were able to answer part (b)(iv) correctly. Failing to apply the 
principle of conservation of mechanical energy led many candidates to obtain wrong answers. It is 
also noted that very few students could be able to explain that vertical forces have no effect in a 
perpendicular direction as in part (c)(i). However, many candidates applied the principle of 
conservation of mechanical energy to answer part (c)(iii) correctly, even though not all managed to 
obtain a correct final answer. 

  

Question 10 

 
In section B, this question was amongst the most popular. It was attempted by the vast majority of 
candidates. However, many candidates did not answer part (c). In part (a)(i), only around half of the 
candidates showed knowledge of angular velocity by giving a proper definition. On the whole, 
candidates were able to derive a relationship for the centripetal acceleration of a circling object as 
required in part (a)(ii). The use of similar triangles throughout the derivation was accepted as a correct 
method. However, most candidates who considered similar triangles failed to prove that the triangles 
into consideration are in indeed similar. In part (b), the majority of candidates showed good 
understanding of the topic and were able to provide correct answers through good mathematical 
manipulation of the relevant equations. Furthermore, the performance of those candidates who 
attempted part (c) was indeed low. The majority scored low because they did not realise that the 
situation in (c) was different than that in (b). 

 

Question 11 

 
Rotational dynamics was moderately popular with candidates. However, the performance of the 
absolute majority of candidates who attempted this question was very low. Many candidates scored 
low because in many cases, many parts of the question were not even attempted. It is evident that 
most candidates have a good idea of what the moment of inertia of a rigid body is. Most students 
lacked the ability to explain in detail why the moment of inertia of a ring is bigger than the moment of 
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inertia of a disc. In part (b) and (c), most candidates scored low as well. In general, candidates did not 
show the required grasp of this topic. Candidates showed lack of ability to apply the correct equations. 
Further to this, many candidates opted to apply equations for circular motion instead. It is evident that 
many candidates failed to exhibit good understanding of the difference between linear and angular 
acceleration. 

 

Question 12 

 
This question was amongst the most popular with candidates. In their majority, candidates attempted 
all parts of this question. In part (a), the examiner asked for proper definitions of stress, strain and 
Young’s modulus. The absolute majority of candidates have a good idea of the three terms. However, 
it is expected that candidates recall all definitions very accurately. This was not the case here 
because most candidates attempted to translate mathematical formulae into words or perhaps writing 
down a formula as a definition. Ignoring poor English used in part (b), most candidates are able to 
identify the differences between the behaviour of copper, rubber and glass. However, many 
candidates presented a straight line graph for glass ignoring the fact that although brittle, glass 
exhibits a small degree of plasticity. For the rest of the question, candidates showed good 
mathematical ability in deriving and solving equations. Nevertheless, most candidates were not able 
to answer part (d)(iv) correctly as they seem to be unaware that the energy stored in a wire per unit 
volume is related to the stress and strain of the wire. 

 

Question 13 

 
This question was moderately popular with candidates and the majority did surprisingly well. In part 
(a), candidates were able to provide detailed information about band theory. However, some still 
believe that increasing the temperature of a conductor makes it a better conductor. In the subsequent 
parts of the question, candidates proved to have good knowledge of the silicon atom and the process 
of doping. Furthermore, in their majority, candidates showed ability to prove and use the drift velocity 
equation as required in part (d). 

 

Question 14 

 
Question 14 was another moderately popular question with candidates. The majority answered parts 
(a)(i), (a)(ii) and (a)(iii) correctly showing good know-how of the relevant mathematical formulae. 
However, not all candidates managed to provide the correct sketch as required in part (a)(iv). 
Furthermore, very few candidates were able to provide a good explanation and interpretation of the 
sketch as required in part (a)(v). Also, most candidates were able to provide a good sketch for the 
power output with resistance as required in part (a)(vi). Candidates also showed ability to interpret the 
sketch. In part (b), only a few managed to provide a full correct answer. Most candidates applied 
Kirchoff’s laws incorrectly. 

 

Question 15 

 
Question 15 was not the most popular with candidates. However, most of the candidates who 
considered this question as part of their choice, attempted all parts of the question. In their majority, 
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candidates found part (a) relatively easy to answer. Of those candidates that attempted this question, 
a large majority opted not to mention the effects of magnetic/electric fields on the alpha, beta and 
gamma. Candidates also performed well in part (b)(i) as they were able to recall the main conclusions 
from Rutherford’s experiment. Furthermore, few candidates managed to answer part (b)(ii) correctly. 
In their majority, candidates did not attempt this part in full. Unfortunately, most candidates did not 
answer part (c)(i) quantitatively in which case the given graph could have served useful. 
Nevertheless, many candidates could explain the reason behind a chain reaction in neutron 
bombardment. 

 

Paper II 

Section A 
 

Question 1 

 
Many candidates had an average performance in this question. It seems that candidates were well 
acquainted with the meaning of the terms thermal equilibrium, internal energy and heat transfer and 
could use these terms to correct the given statement. Some of the candidates were unable to provide 
two ways which make a CVGT unsuitable for routine temperature measurements. Nonetheless, they 
were able to calculate the boiling point temperature of Sulfur correctly. 

 

Question 2 

 
The majority of candidates had an average performance in this question. Candidates did very well in 
the calculations of part (a). Quite a good number of candidates stated two correct advantages of using 
thick polystyrene rather than copper in part (b). However, it seems that few candidates made 
reference to the difference between the mass of the cup and the mass of water as the main reason 
why heat transfer to the cup may be neglected.  

 

Question 3 

 
Candidates performed below average in this question. Surprisingly, contrary to what was instructed, 
quite a good number of candidates opted to derive from first principles the given equation. Candidates 
lacked the abilities to use the given graph to determine the root mean square of the molecules of the 
gas in part (b)(i) while very few of them used the correct formula to calculate the temperature of the 
gas. 

 

Question 4 

 
The majority of candidates had a poor performance in this question. They were unable to use the 
formula to determine the capacitive reactance and consequently the current. Few candidates 
explained the presence of current in the ammeter as a result of charging and discharging and they 
were unable to reason out the behaviour of the current with increasing frequency with a capacitive 
reactance (in part c) and with an inductive reactance (in part d) 
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Question 5 

 
Candidates had an average performance in this question. A relatively small number of candidates 
provided a correct sketch of the electric flux of the electric field near the plate in part (a). Similarly 
candidates lacked the necessary knowledge to explain an equipotential surface at the surface of the 
plate.  Candidates found it difficult to describe the effect on the electric field strength and the potential 
difference when plates are brought closer together in part (d).  

 

Question 6 

 
Candidates did not perform well in this question. They were unable to explain the path difference 
between the two wave trains in part (a). They encountered difficulties in explaining how the variation 
of the intensity is brought about with the rising radio source above the horizon. In part (c) only a few 
number of candidates managed to determine the minimum fringe pattern at D. 

 

Question 7 

 
Many candidates did very well in part (a) of the question. Candidates correctly calculated the angle of 
refraction as well as the critical angle. Also, candidates correctly figured out what happens to white 
light when incident on the air bubble at the angle set by the question. Candidates had an average 
performance in part (b) of the question. A considerable number of candidates were unable to sketch a 
ray diagram travelling through the air bubble and were unable to explain how light can be partially 
reflected to emerge in a new direction. 

 

Question 8 

 
A large number of candidates had an average performance in this question. As expected, they were 
well acquainted with the concepts of electromagnetic induction. Surprisingly however, students did not 
manage to do well in part (b), of the question. This part of the question required candidates to sketch 
two curves of voltage against time. The curves had to show a phase difference. Apart that some of 
the sketches by candidates were far off from sinusoidal, other candidates refrained completely from 
answering this part of the question.  

 

Section B 
 

Question 9 

 
This question was attempted by more than half the total number of candidates. They had an average 
performance in this question. A good number of candidates were able to define a heat engine. In part 
(a)(ii), only few of them indicated ‘chemical energy’ as the main source of energy that drives the toy 
boat.  As expected when it comes to recall questions, the majority of candidates correctly stated the 
Second Law of Thermodynamics in terms of heat engines and were able to derive an equation for the 
efficiency of the heat engine working between two temperatures. However few candidates were able 
to calculate correctly the efficiency of the ideal engine. The candidates that opted for this question 
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were knowledgeable enough to interpret the various gas processes in the given P-V graph of part (b). 
In part (c)(i), the candidates were able to determine the work done and the heat energy supplied but 
encountered difficulties in determining the heat energy supplied by the wax in 1 second and 
consequently the overall efficiency of the toy boat engine. 

 

Question 10 

 
This question was attempted by about 88% of the total number of candidates and only 25% of these 
candidates managed to obtain 80% or more marks from this question. Candidates correctly stated the 
meaning of SHM, Period and Amplitude but found difficulty again in using the given graph to calculate 
the quantities asked for in part (b). They also found difficulty in sketching the potential energy of the 
skateboarder as it changes with time over a complete cycle. Some of the sketches provided showed a 
sinusoidal graph with no reference to the time when the skateboarder is at three locations on the half 
pipe shape. In part (d), only a small number of candidates managed to correctly explain in full and in 
good English why the motion of the skater along the half-pipe is not SHM.  

 

Question 11 

 
This question was the second least popular question as it was opted for by only 37% of the total 
number of candidates. Candidates had below average performance in this question. From the 
answers given by candidates to part (a), it transpired that candidates were able to use the correct 
formula to determine the total radiant energy emitted by the Sun per second and encountered 
difficulties as well in deriving an equation for the centripetal force acting on the Earth in terms of the 
period � of the Earth’s orbit about the Sun. Consequently, the candidates were not able to derive the 
given equation for the mass of the Sun. There are many reasons why candidates did not perform well 
in this first part of the question. In part (a)(iv), candidates were able to calculate the mass of the Sun 
as it only required substituting the correct values. Again candidates found it difficult in determining the 
Mass to light ratio. Rather surprisingly candidates continue to find it difficult to explain the meaning of 
red shift. Typical answers include: ‘the Doppler effect of sound from the siren of an ambulance’ and 
‘red light coming from the stars’. Although the former can be used to explain the phenomenon of red 
shift, the answer required further elaboration and a thorough explanation how red shift can be used to 
determine the line-of-sight velocity of the object.  Yet again, when a principle, such as that of the root 
mean square velocity is applied out of the usual context, a number of candidates get stuck and are 
unable to reason out the question. In general, the comments provided on the values of the two mass-
to-light ratio as was requested in part (b)(iv) were either incorrect or irrelevant. 

 

Question 12 

 
This question was the least popular option by the candidates. It was chosen only by 30% of the total 
number of candidates. This question on the effects of electric and magnetic fields on positively 
charged particles was straightforward. Candidates who had a good grasp of the physical concepts 
involved did very well. The candidates that opted for this question performed well in parts (a)(i) and 
a(ii) of this question. Candidates found difficulties in describing the effect that decreasing the orbit of 
the proton and doubling the flux density of the magnetic field would have on the period of rotation of 
the proton even though the equation relating the period and magnetic flux density was derived in the 
previous part. The inability by candidates to apply well-known concepts to reason out part (a)(iv) and 
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(v) was evident in the poor manner that these questions were attempted. Candidates did well in part 
(b) and there were no particular points that could lend themselves to comments.  

 

Question 13 

 
This question was attempted by about 50% of the candidates. In part (a)(i), a considerable number of 
candidates showed carelessness in sketching the magnetic flux around the solenoid. In part (b)(i), 
very few candidates provided the correct sketch showing strong magnetic field above the wire and 
weak magnetic field below the wire and the correct directions. Although the answer to part (b)(ii) was 
straightforward, candidates that attempted this question did not do well in giving their answers. It 
seemed that some of the candidates who attempted this question did not really have a deep 
understanding of the related physical concepts. This was evident in the answers given to part (b)(ii). 
Besides, it transpired from the answers given to part (b)(iii), that yet again candidates were unable to 
think outside their familiar examples and reason out the answers that were requested in this part of 
the question.   Hence only a small number of candidates provided the required circuit diagram with 
the correct descriptions on how to determine the flux density through the given setup. 

 

Question 14 

 
This question was attempted by approximately half the number of candidates. Candidates did rather 
well in this question. The difficulties encountered by the candidates were various. In particular, it is 
worth noting that although most of the candidates that attempted this question did well in part (a), this 
did not happen with part (b).  Candidates were unable to transfer the knowledge that they have shown 
to have in part (a) to part (b). Similarly, candidates performed well in parts (c)(i), (ii) and (iv) but not in 
part (iii).  As it was noted in similar reports in the last couple of years, there is no real deep 
understanding of the concepts involved and how they can be applied in various situations. Candidates 
are being exposed year after year to the same set of applications and this is limiting their ability to 
reason out unfamiliar questions. The focus should shift from one that is by and large too focused on 
the theoretical aspect to one that is more applied. One should consider that these comments apply to 
every other question in which an unfamiliar situation was presented.  

 

Question 15 

 
This question was attempted by almost 40% of the candidates. Candidates performed below average 
in this question. The candidates that opted for this question lacked the necessary knowledge to fully 
understand the questions and come up with correct and appropriate answers. Candidates lacked the 
necessary knowledge to explain the effect of the slit size on the interference pattern with respect to 
intensity and width of the bands. Again only a small number of candidates were able to explain the 
correct effect that changing from a blue source light to a red source light would have on the pattern. 
Candidates were not able to provide adequate diagrams along with their explanations as was required 
in the first part of the question. Candidates did fairly well in part (b). However in part (c), candidates 
found difficulties in describing the observations as the width of the aperture is gradually decreased 
and the graph produced were more often than not incorrect. Candidates did fairly well in part (d). 
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Paper III 
 

In this year’s practical paper, the candidates were asked to investigate the spring constant of a small 
helical steel spring. The investigation was divided into two parts. In the first part, the candidates were 
required to determine the spring constant of a light helical spring based on a couple of measurements 
related to the dimensions of the spring itself and the wire that makes it up. Candidates were also 
asked to make the necessary measurements on a system of springs connected in series and in 
parallel to determine how the spring constant of the system is related to that of a single spring. The 
second part of the experiment required candidates to carry out the necessary measurements related 
to the simple harmonic motion of a mass attached to the three-spring system. Through the recorded 
measurements and a graph, candidates were eventually enabled to find the mass of a single spring. 
In general, candidates did very well in the practical session, with 50% of candidates obtaining 90% or 
more of the total marks allocated to this paper. While the procedures were pretty straightforward, the 
following points will highlight areas of improvements that could potentially help candidates to perform 
better in the practical session. 
 
In part A: 

• some candidates still find it an issue to convert from cm to m and vice-versa; 
• some candidates were unable to figure out how to calculate the diameter of the steel wire 

from the length of the spring and the number of turns; 
• a small number of candidates incorrectly worked out some of the calculations; 
• candidates are sketching correct and well sized graphs. Only very few candidates forget to 

write down the axis titles and the graph title; 
• candidates do find difficulties in relating the gradient to the value being sought; 
• a number of candidates give the value of the gradient without its unit;  

 
In part B: 

• a very small number of candidates are unable to read the time duration of the oscillations 
correctly from the stopwatch; 

• several candidates were unable to correctly rearrange the given equation in the form of 
 = �� + �; 

 

The clear majority of candidates are doing well in the practical session. The emphasis on candidates 
to prepare well for these practical sessions seems to be having a positive effect. Attention to detail is 
the key to obtaining a good amount marks from this paper. 

 

Chairperson 

2016 Examination Panel  

 


