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Physics 
Intermediate Level 

May 2016 
 

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 46 88 159 82 68 84 26 553 

% OF TOTAL 8.3 15.9 28.8 14.8 12.3 15.2 4.7 100 
 
 
Part 2: Comments regarding candidate’s performance 
 
Section A 
 
 
Question 1 
Overall, candidates did well in this question.  Some candidates still had problems to write correct base 
units in part (a). 
 
In part (b), the question stated that the given equation was homogeneous and still, a good number of 
students worked to prove homogeneity of the equation, instead of using homogeneity to confirm the 
SI units of Ks. 
 
Question 2 
 
Candidates did very well in this question. The common velocity was correctly calculated by the 
majority of the candidates in part (a). 
 
In part (b), some candidates referred to the concept of momentum without making any reference to 
the conservation of momentum. 
 
Correct answers were suggested for part (c). 
 
Question 3 
 
In part (a), many candidates clearly indicated that it is heat energy which is transferred, giving a 
correct explanation. 
 
In part (b), many candidates managed a correct answer.  There were other candidates who, however, 
did not use the relevant equation correctly, showing the inability to distinguish between Rθ, R0 and 
R100. 
 
Question 4 
 
Many candidates managed part (a) of the question easily, even if some got mixed up with the unit of 
current, quoting it in coulombs. 
 
In part (b), candidates made a number of mistakes.  Sometimes the cross – sectional area was not 
converted to m 2  and/or candidates gave the wrong units for the final answer. 
 
Question 5 
 
Most candidates easily managed part (a) of the question, and explained 2 ways by which the internal 
energy of a fixed mass of gas may be changed. 
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Candidates did well in part (b) too, but many quoted the wrong unit for work in part b(i) of the 
question, even if they correctly used the Joule in the other two parts of this question, when required. 
 
Question 6 
 
Many candidates drew the correct graph shapes, with a few candidates, however, labelling them 
incorrectly.  It must also be pointed out that some candidates drew two separate sketches, when they 
were clearly instructed to draw both sketches “on the same scale and axes” for comparison. 
 
In part (b), in general, the students worked out the strain correctly, but gave the answer with a unit. 
On the other hand, some students indicated clearly that the answer had no units. 
 
Question 7 
 
In part (a), candidates found difficulty in finding the correct value of the mass of the satellite. Common 
errors included using the wrong value for the radius of the orbit, not squaring the radius, not 
converting the value of the force into newtons, and even quoting a wrong equation. 
 
Candidates performed very well in part (b) of this question. 
 
Question 8 
 
Performance was quite good in this question.  Most candidates drew accurate graphs showing the 
phase difference that exists between a displacement/time and a velocity/time graph of a system 
oscillating with SHM.  Candidates correctly explained the changes in the kinetic and the potential 
energies of the system, drawing accurate graphical representations and giving in depth explanations 
referring to what happens to the energy at maximum displacement and at the mean position.  It must 
be said however, that only very few candidates clearly stated that the total energy of the system 
remains constant at all displacements.  In fact, this idea was omitted in the majority of answers. 
 
Question 9 
 
In part (a), there were overall many correct answers referring to the factors affecting the capacitance 
of a capacitor.  Most candidates used the formula for calculating the capacitance and mentioned that 
capacitance is directly proportional to the permittivity of the dielectric and the area of the capacitor 
plates, and inversely proportional to the distance between the plates. 
 
On the other hand, in part b(i), most candidates failed to give correct answers for the time constant, 
most showing they had no idea of what the term ‘time constant’ refers to.  The largest number of 
incorrect answers appeared, however, in part b(ii), when candidates had to find the p.d. across the 
resistor after 13.5s.  Very few candidates scored full marks here.  Most answers were incorrect and a 
considerable number of candidates did not even attempt this part of the question. 
 
 
Question 10 
 
Candidates scored very low marks in this question.  There were a good number of confused answers 
to each part of this question. 
 
Although a good number of students chose the correct letters to indicate transitions indicated in parts 
(i) and (ii), yet many candidates failed to give correct explanations for their choices. Candidates did 
not show that they understood what was happening during electron transitions between energy levels. 
 
Only few candidates managed to correctly calculate the longest wavelength in the emission spectrum, 
which was asked for in part (iii) of this question. 
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Section B 
 
Question 11 
 
A number of candidates managed a good score in this question, but there were as many candidates 
who performed poorly.  The following are the main points which were noted during the marking 
process: 

- The table of results was usually correctly filled in, but in most cases there was a lack of 
adherence to decimal consistency in values quoted within a column; 

- The graphs drawn were overall up to the required standard. There was proper labelling of axes 
shown, clearly indicating the quantities and their respective S.I units.  A good scale was usually 
used and the graph was spread over the entire page.  The points were plotted correctly and the 
best straight line through them was often drawn;  

- There were problems when the majority of candidates drew the best straight line passing 
through the origin, when the equation was indicating a y-intercept; 

- Although most answers for the gradient were correct, there were many candidates who showed 
difficulties in finding a correct value for k and to indicate the corresponding units; 

- There were also problems in giving a relevant precaution needed to arrive at more accurate 
results. Some candidates left this part of the question unattempted.  

Section C 
 
Question 12 
 
This question was about optics and it was attempted by a little less than 60% of the candidates.  In 
part (a)(i), candidates found difficulty drawing the correct ray diagram and working out the angle of 
incidence required.  In part (ii), the answer provided by most candidates, for the choice of the material 
with the larger refractive index was unrelated to the explanation given.  Poor understanding was 
evident. 
 
A good number of candidates managed to answer part (b)(i). These candidates also managed to 
answer the rest of part (b) correctly. The other candidates showed a lack of understanding of total 
internal reflection, with many candidates failing to even draw the correct ray diagram expected.  The 
difficulty increased when a second prism was introduced in part (b)(iv).  Some light rays drawn were 
shown as suddenly changing direction in mid-air.  
 
In part (c)(i), a good number of candidates who attempted this question managed to calculate the 
image height correctly, but found difficulties in answering part (ii). 
 
Question 13 
 
Less than one quarter of the candidates attempted this question.  Almost one fifth of these candidates 
managed to obtain more than 75% of the marks allotted for this question.  Most of the candidates who 
attempted this question answered part (a) and part (b)(i) correctly.  Many candidates lost marks when 
the arrows to show the field lines were either not included or included but indicating the wrong 
direction. 
 
In part (c)(i), some candidates found it difficult to calculate the electric field strength from an equation 
showing that the weight of an oil drop is equal to the electric force on the charged particles.  However, 
candidates still managed to correctly answer the other subsections of this part question. 
 
Question 14 
 
This was by far the most attempted question from Section C.  It was attempted by 77% of the 
candidates sitting for this exam.  However, only a relatively small percentage (14%) of these 
candidates performed very well in it, showing clear understanding of the topic.  About 31% of the 
candidates obtained less than 5 marks for their answers.  These percentages may indicate that 
candidates think that mechanics is an easy topic in which they are well prepared and yet their 
performance proves otherwise.  The poor performance of candidates in this question indicated 
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candidates’ inability to appropriately interpret and analyse a velocity-time graph.  This inevitably led 
candidates to lose marks in parts (a)(i) and (a)(ii).  Candidates had difficulties in calculating the 
acceleration due to gravity.  In some cases, candidates undertook unnecessary steps and 
calculations to get to an answer that showed that the acceleration due to gravity on the moon is 
9.81	m	s

�	, when this was obviously incorrect.  Candidates were aware of the fact that the area under 
the graph could lead them to find the maximum height reached by the vertically projected ball, but 
only a small number of them were able to actually work this area correctly.  Moreover, only a small 
number of candidates managed to use the graph and observe that the velocity reached after bouncing 
off the ground was slightly less than the velocity with which the ball hit the ground. Those candidates 
who made the correct observation, then managed to correctly answer part (a)(v).  The others failed to 
get close to a reasonable solution. 
 
A good number of candidates performed poorly, as well, in part (b) of this question.  These candidates 
did not even realise that the horizontal velocity of the ball was not 2	m	s��.  In part (b)(ii), candidates 
assumed incorrectly that the gravitational acceleration in question was 9.81	m	s�	 , when it was clearly 
stated otherwise in the question.  Part (b)(v) was the only part where a good number of candidates 
performed fairly well. 
 
 
Question 15 
 
This was the third most popular question.  Only a little more than one third of the candidates obtained 
75% or more of the marks allotted for this question. 
 
The majority of candidates answered part (a) correctly. There were few candidates who incorrectly 
suggested that all of the components required should be connected in series.  The voltage-current 
characteristic graph for the filament lamp was drawn correctly in the majority of the answers. 
 
Candidates did well in part (b). 
 
In part (c)(i), candidates had no difficulty, but then struggled in part (c)(ii), even if the latter was 
expected to be a straightforward derivation. 
 
Candidates lost a lot of marks in part (d) of the question.  The given circuit diagram was not easily 
interpreted and candidates found difficulty to appropriately work out the terminal potential difference 
across the source, the current read by ammeter �� and the resistance .  Very few candidates 
managed to give a correct answer to part (d)(iv).  This part question continued to confirm that while 
candidates do well in recall type questions, difficulties are encountered when reasoning is required. 
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