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Part 1: Statistical Information 

The distributions of grades awarded in the May 2015 session are given in the table below. 

GRADE A B C D E F Abs Total 
Number 24 58 126 97 65 47 18 435 
% of Total 5.52 13.33 28.97 22.30 14.94 10.80 4.14 100 

 

Part 2: Comments regarding candidate’s performance 

 

Paper I 

Section A 
 

Question 1 

 
In this question, the absolute majority of candidates showed good knowledge of the difference 
between scalars and vectors. However, many candidates still find it difficult to distinguish between 
vertical motion and horizontal motion of a projectile. Furthermore, the majority of candidates did not 
specify the direction in which their calculations applied. 

 

Question 2 

 
The majority of the candidates showed good understanding of the principle of conservation of 
mechanical energy and used it correctly to find the velocity of the cart at the end of the incline. 
However, many students were not able to use the same principle to find the horizontal distance 
moved by the cart. Evidently, many candidates found it difficult to distinguish between the vertical and 
horizontal components.  

 

Question 3 

 
The absolute majority of the candidates answered this question correctly. They were able to use the 
correct equation and the right time conversion to answer the first part of the problem. However, many 
candidates lacked detail (like numerical values and axes labelling) in the sketch of the velocity-time 
graph.  
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Question 4 

 
Most candidates answered this question in full showing good understanding of the relationship 
between the linear velocity of the aircraft and the angle the control wire makes with the vertical. Most 
candidates managed to derive the equation showed in (b). However, many candidates failed to 
calculate the correct value for the maximum frequency in (c) and showed little effort in (d) when 
dealing with circular motion in the vertical plane.  

 

Question 5 

 
Only few candidates failed to attempt this question. However, the rest of the respondents performed 
poorly in this question. Indeed, question 5 is associated with the lowest average score from all 
questions in section A. Such a low average score is attributed to a lack of solid knowledge about the 
principle of moments. Many candidates still find it difficult to resolve forces into perpendicular 
components and struggle with the correct choice of pivot. 

 

Question 6 

 
The absolute majority of  the candidates showed poor understanding of this area of study. A small 
group of the candidates did not even attempt it while those who did scored very low. They found it 
difficult to even define a photon. Most candidates were not able to identify the correct equation to 
solve the problem.  

 

Question 7 

 
Even though this question involved very little higher order thinking, the majority of the students did not 
answer this problem correctly. They were not able to explain why it is of no advantage to change the 
convention of the current. Many candidates showed lack of understanding of the fact that if the current 
is doubled, the power increases by a factor of 4. Very few candidates worked out the value of the 
combination of resistors they drew.  

 

Question 8 

 
The majority of candidates showed good understanding of Kirchoff’s Laws and used them correctly to 
determine a correct value of the current in the given circuit. However, most candidates attempted this 
question without drawing a diagram. Moreover, some of the respondents were not able to use the 
sign convention properly. The major difficulty encountered by the candidates in this problem was how 
to solve a set of simultaneous equations.  
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Section B 
 

Question 9 

 
With 78% of all candidates attempting this question, question 9 was the second most popular 
amongst the questions of Section B. Even though the candidates performed slightly better then they 
did in the other questions of section B, the average score is still low. The majority of the candidates 
were able to state Newton’s first law, however, very few of them were able to apply it to explain the 
forward tilt of the balloon. Many candidates were knowledgeable of Newton’s second law of motion as 
they were able to derive it and the majority of the candidates answered part (d) correctly. The only 
mishap appeared in (d)(i) were a large number of the candidates did not indicate the assumption 
made. Furthermore, candidates showed lack of understanding of Newton’s third law as they were able 
to suggest only one condition under which this law holds. Nevertheless, the average score for this 
question was low since the absolute majority of the candidates did not attempt part (e). 

  

Question 10 

 
Although not the least popular, this question was attempted by less than half the number of 
candidates sitting for this session. In this question, candidates performed poorly with a low average 
score. In their majority, candidates failed to give a proper definition of angular velocity and angular 
acceleration as required in (a)(i). Very few managed to explain fully the necessity of a force in order 
for a body to move in a circle as required in (a)(ii). Also, the majority of candidates did not manage to 
understand the meaning of tangential acceleration as required in (a)(iv). However, most candidates 
have shown good understanding of question (a)(v). For part (b)(i), a good number of candidates 
included the centripetal force on the force diagram instead of the force representing the centripetal 
force. However, most candidates managed to derive a relationship between the banking angle and 
the linear velocity of the car as required in (b)(iv). At last, the absolute majority of candidates did not 
manage to explain their answer for (b)(vi) either due to lack of understanding or due to poor usage of 
the English language. 

 

Question 11 

 
Almost half the number of candidates attempted this question about moment of inertia and angular 
momentum. Overall, candidates performed poorly in this question with a low average score. However, 
most candidates attempted this question in full. Candidates showed lack of general knowledge 
(science related) and were not able to think through and identify an advantage of ‘flybrids’ over 
‘hybrids’. Although many candidates managed to deal with mathematical calculations for (b) only the 
very few understood and could explain the meaning of “energy dense”. Furthermore, it is evident that 
candidates can easily define angular momentum but still lack presentation skills while working out the 
angular velocity in (d)(ii) and the increase in the rotational K.E. in (d)(iii). However, a good number of 
candidates could explain what is required in (d)(iv). 

 

Question 12 

 
This question was the least popular question in Section B with candidates. In fact, only 18% of the 
candidates attempted this question. Some did not even attempt the question in full. Associated with 
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this question is a very low average score. To begin with, the majority of candidates who attempted 
this question could not explain electron diffraction very well and did not support their answers with 
good illustrations as expected. Overall, candidates performed much better in part (b). Most of them 
could explain the meaning of a fundamental particle and could also give one difference between 
quarks and leptons. The majority of candidates could also figure out that a hadron composed of two 
up quarks and a down quark has the correct properties to be a proton. Furthermore, most candidates 
could define an isotope and somehow managed to derive the relationship as required in (c)(ii). 
However, many candidates did not manage to calculate a correct value for the age of wood as 
required in (c)(iv). 

 

Question 13 

 
With an average score of 11, this question was attempted by 58% of the candidates. In part (a), it was 
evident that many students recognise the difference between potential difference and electromotive 
force but find it difficult to define rigorously. No particular difficulties were evident in parts (b) and (c). 
However, many candidates ignored converting the given diameter from mm to m in part (b). 
Nonetheless, although candidates showed good understanding of part (d), they did not account for 
much detail for a score of six marks. On the other hand, the level of detailed explanation exhibited in 
part (e) was surprising. In this part of the question it could be noted that candidates explored this area 
of physics as required. Jargon was properly referred to and logical presentation of facts was the norm. 

 

Question 14 

 
40% of the candidates answered this question with a very low score. On the whole, candidates found 
no difficulty in stating Ohm’s Law and deriving the equation �� = �� + ��. Many candidates were able 
to derive the relation for the potential difference across ��when the switch is open. On the other hand, 
even if many candidates were able to start the derivation for the closed switch, very few of them were 
able to complete it to score the whole 5 marks. It follows that very few candidates were able to solve 
part (c)(ii). Most of the candidates who attempted this question showed good problem solving skills of 
simple circuit diagrams examined in part (d). However, a good number of the candidates started off 
with the wrong circuit and hence they scored poorly also in this part.  

 

Question 15 

 
This question about materials was the most popular question in section B among candidates. About 
81% of all candidates attempted this question with their majority attempting the question in full. As 
expected, this question carries the highest average score in Section B. On the whole, candidates 
found no difficulty to define the terms required in (a). However, it is important to note that a 
mathematical formula is usually not sufficient as an explanation. In part (b), candidates did not 
perform particularly well. Many still confuse the stress-strain graph of glass with that of a metal. 
Surprisingly, a lot of candidates used the correct jargon to explain the qualitative difference between 
glass and metal. However, a good number of candidates failed to answer correctly (b)(ii) simply 
because they ignored the fact that the Young’s modulus of glass fibre was given as 60GPa and not 
60Pa. No major concerns are associated with part (d). However, many candidates mentioned a 
precaution which does not correspond to the chosen source of error as required in (d)(iii). 
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Paper II 

Section A 
 

Question 1 

 
The majority of candidates had an average performance in this question. It seems that candidates 
were well acquainted with the meaning of fixed points and were able to explain the property of 
reproducibility of a thermometric property quite well. The majority of candidates were able to identify 
and explain quite well two disadvantages of using coloured water in liquid-in-glass thermometers. In 
general, candidates were also able to answer part (d) quite well, even though there were cases where 
the use of the English language was poor, to say the least.  

 

Question 2 

 
The majority of candidates had an average performance in this question. Quite a good number of 
candidates provided complete correct answers to parts (a) and (b) of this question. Candidate did very 
well in the calculations of part (c). However, it seems that candidates found part (d) more challenging. 
It seems that the majority of the candidates could not think and reason in practical terms. On the other 
hand, examiner found that candidates were well aware of a number of advantages and disadvantages 
of using an instant power water heater over a conventional storage water heater and this contrasts 
well with the answers that they gave to part (d)(i).   

 

Question 3 

 
Candidates performed below average in this question. Candidates lacked the abilities to adapt their 
knowledge in familiar areas to a new situation. To this effect the sketches produced were incorrect. 
However, candidates performed rather well in demonstrating homogeneity. The majority of the 
candidates were able to determine correctly ��

	

 but surprisingly a considerable number of candidates 

mentioned types of thermometers which cannot be used to measure rapid changes in temperature.  

 

Question 4 

 
The majority of candidates provided the correct equation for the velocity of the electron emitted from 
the electron gun but they were unable to identify the principle of conservation of energy as the 
underlying principle for deriving the equation in part (a)(ii). Unexpectedly, candidates found it difficult 
to relate distance, velocity and time and derive the requested expression for the time the electrons 
take to travel across the metal plates. Few candidates were able to derive an equation for the vertical 
deflection y and to state why such deflection is independent of the charge on the electron.  
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Question 5 

 
Candidates had a poor performance in this question. The majority properly explained the term ‘ideal’ 
as applied to a capacitor and an inductor. However it seems that candidates lacked the necessary 
knowledge to draw basic electric circuits consisting of a signal generator connected across a 
capacitor with an ammeter and a voltmeter connected in series and in parallel respectively. 
Candidates found it difficult to distinguish between the expected current output against a range of 
frequencies for a capacitor and an inductor. Candidates provided correct explanations why no thermal 
energy is produced when using ideal capacitors and inductors. 

 

Question 6 

 
Candidates performed very well in this question, as expected in questions that involve calculations. 
They provided correct calculations in part (a) of the question and were able to explain why dispersion 
occurs when white light enters glass. Candidates gave correct explanations to what happens when 
red light is replaced by blue light and worked out correctly part (d) of the question. It seems that 
candidates were well acquainted with the principles examined in parts (e), (f) and (g). 

 

Question 7 

 
Candidates had an average to good performance in this question. Many candidates were able to 
deduce that the wavelength is the only property that remains constant as it is entirely determined by 
the depth of the liquid in the cup. The majority of candidates were able to correctly provide a definition 
for a longitudinal wave. However, some candidates were unable to explain how a stationary wave is 
formed in the liquid, even though it is the same principle of superposition that also explains stationary 
waves on a stretched string. Surprisingly, few candidates were able to show their knowledge on 
standing waves to derive a basic expression for the frequency in terms of 
 and � and to properly 
indicate the location of the pressure node. 

 

Question 8 

 
A large number of candidates had a good performance in this question. They were well acquainted 
with the concept of a ‘reversible expansion’ and with ‘isothermal’ and ‘adiabatic’ processes. Points of 
lowest temperatures and least internal energy were, in most cases, correctly identified.  Candidates 
made correct use of the areas under the graphs to determine in which of the processes the gas does 
the smaller amount of work. Few candidates were able to explain why the adiabatic curve is steeper 
than the isothermal curve. 
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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 indicate the experimental 
evidence that is the basis for the equation � = ��.  The majority of the candidates correctly 
calculated the mass and pressure of helium in the cylinder in the system for part (b)(i) and (b)(ii). In 
the latter, the candidates used the principle of conservation of mass to derive an expression for the 
mass of gas inside each cylinder in terms of the corresponding pressures. In part (c)(i), some of the 
candidates were unable to produce the correct expression of the r.m.s. speed of the helium. However 
they showed correct knowledge in explaining qualitatively how the gas has the same pressure in each 
cylinder at different temperatures. 

 

Question 10 

 
This question was attempted by about 70% of the total number of candidates and only 10% of these 
candidates managed to obtain 20 or more marks from this question. Candidates found difficulty in 
explaining how the plate may be charged positively and why the uncharged sphere is attracted to the 
metal plate. They also found difficulty in describing the motion of the sphere after it touches the plate 
and more surprisingly some of them drew completely wrong diagrams showing the flux of the electric 
field around the sphere. This was not expected by candidates at this level when considering that 
candidates become familiar with such concepts at SEC level. Candidates showed lack of knowledge 
on the variation of the electric field strength against distance from the centre of the sphere. This was 
also the case when explaining the absence of the electric field inside the sphere. Candidates 
performed poorly also in part (b) of the question. In part (c) of the question, the majority of the 
candidates that attempted this question were unable to produce a simple circuit diagram for charging 
and discharging a capacitor. It was also noted that the candidates did not bother to make proper use 
of a pencil and a ruler to draw circuit diagrams. They tend to use pens and draw distorted lines. Few 
candidates were able to provide approximate values for the e.m.f. of the cell, the resistance of the 
resistor and the full scale reading of the ammeter that could be used in the experiment on part (c) (ii). 
There were a number of instances where the candidates failed to give approximate quantitative 
values when required. This is in agreement with what was stated for Question 2. A small number of 
candidates were able to provide correct sketches for the variation of current with time during the 
charging and discharging of the capacitor.  

 

Question 11 

 
This question was the most popular question as it was opted for by more than 75% of the total 
number of candidates. Candidates had an average to good performance in this question. From the 
answers given by candidates to part (a) it transpired that candidates were familiar with the equation 
representing the gravitational force acting between the planet and the star, its magnitude and 
direction, and correctly identified Newton’s third law as the one responsible for the answer to part 
(a)(ii). However, rather surprisingly candidates found difficulty in part (b) of the question despite the 
fact that it was a standard type of question. Few candidates managed to explain clearly the Doppler 
effect in the context provided by the question. In part b (ii), candidates were able to deduce the 
direction of movement of the star but found difficulty in part (b)(iii) when they were required to state 
the direction of movement of the star with respect to an observer when there is no Doppler shift and 
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when there is a maximum Doppler shift. The majority of the candidates correctly calculated parts 
(b)(iv) and (v).  Candidate did well in part (c) but had various difficulties in part (d). Candidates 
performed well in the calculations required in part (e). Only 40% of the candidates that attempted this 
question managed to obtain more than 50% of the total marks allocated to this question. 

 

Question 12 

 
This question was attempted by slightly more than 67% of the candidates. The candidates performed 
fairly well in part (a) of this question. Candidates did not find any particular difficulties in showing that 
the mass performs SHM after release and in determining the period of oscillation. Correct 
explanations were given to support the gradual decrease in amplitude of the mass while the majority 
stated that the elastic string does not obey Hooke’s law as the reason while S.H.M could not be 
performed by a mass attached to an elastic string. Candidates that attempted this question lost 
precious marks in sketching the variation of the amplitude against driving frequency in part b (ii) of the 
question. As has been stated elsewhere, when candidates are faced with a unfamiliar situation, 
candidates find it hard to express and apply their knowledge as was the case in the responses 
received to parts (b)(iii) and (iv). 

 

Question 13 

 
This question was the second least attempted question from Section B with only 34% of the 
candidates attempting it. Performance by candidates in this question was poor. In part (a), very few 
candidates provided the correct diagram of the apparatus used to demonstrate the diffraction of 
microwaves by a single slit. Again the majority were unable to provide approximate relevant 
dimensions of the setup and provided the wrong graph representing the intensity against position. 
Candidates provided correct answers to parts (b)(i), (ii) and (iii) but found difficulties in (iv) and (v) 
when stating why the distance between maxima is measured to a hundredth of a millimetre and when 
explaining the changes of the pattern in on the screen when the sample is stretched horizontally.  

 

Question 14 

 
This was one of the least attempted questions. Less than 22% of the total number of candidates 
attempted this question. Those candidates that attempted this question performed moderately well 
with some even obtaining full marks. The difficulties encountered by the candidates were various in 
particular when describing how the equipment provided could be used to determine the flux density in 
part (b) despite the fact that this experiment is carried out at SEC level. More specifically candidates 
once again found difficulties in drawing the appropriate circuit diagram. Candidates demonstrated to 
be knowledgeable on the concepts related to the Hall effect and correctly derived the expression for 
the Hall voltage in terms of the required parameters.  All candidates provided a correct answer to part 
(d). 

 

Question 15 

 
This question was attempted by almost 40% of the candidates. Candidates performed rather well in 
this question and seemed to be knowledgeable on all concepts examined. They were well acquainted 
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with the laws of electromagnetic induction and provided correct explanations in parts (b)(i), (ii) and 
(iii). Difficulties were found when sketching the expected output on the oscilloscope screen for the two 
situations presented in (iv) and (v) while there was a good performance in the calculations required in 
parts (vii) and (viii). Very few candidates provided correct explanation for part (c) of the question.  

 

Paper III 
 

In this year’s practical paper, the candidates were asked to investigate the simple pendulum and the 
compound pendulum. As has been the case for the last couple of years, the investigation was divided 
into two parts. In the first part, the candidates were required to determine a constant of proportionality 
and then use it in the second part to determine the length of the compound pendulum made out of a 
drinking straw filled with fine sand. In general, candidates did very well in the practical session, with 
almost less than 5% of the candidates obtaining less 80% 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; 
• a few number of candidates were unable to read correctly the time from the stopwatch; 
• 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 calculating the gradient and most often than not the value of 

the gradient is given without its unit;  
In part B: 

• no particular difficulties were met by candidates in this section except in trying to identify one 
source of error and its corresponding precaution. 
 

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

 

Chairperson 

2015 Examination Panel  


