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SEC Physics 

May 2016 Session 

Examiners’ Report 

 

Section 1: Statistical Information 

 

The total number of candidates that registered for the SEC Physics examination in May 2016 was 

3424, with 2160 sitting for a Paper I + IIA and 1264 candidates sat for Paper I + IIB. The number of 

candidates sitting for SEC Physics was approximately the same as in 2015 with a marginal increase 

of candidates sitting for Paper A. 

 

Table 1: Distribution of candidates' grades for SEC Physics May 2016 

 

GRADE 1 2 3 4 5 6 7 U ABS TOTAL 

PAPER A 176 377 491 699 272 - - 139 6 2160 

PAPER B - - - 99 235 347 171 387 25 1264 

TOTAL 176 377 491 798 507 347 171 526 31 3424 

% OF TOTAL 5.1 11.0 14.3 23.3 14.8 10.1 5.0 15.4 0.9 100.0 

 

 

Section 2: Comments regarding candidates’ performance 

 

2.1 General Comments 

 

The current SEC Physics syllabus was first examined in 2012. It is recommended that this report 

should be read in conjunction with the examination papers and the syllabus. The syllabus is assessed 

by a coursework component and two written papers. The overall level of answering was slightly better 

to that of previous examination sessions. This can also be confirmed by a marginal increase in the 

average marks. However it should be noted that many candidates continue to experience difficulty 

with numerical calculations. In many cases, candidates were able to identify the correct equation and 

substitute properly, but were then unable to determine the final answer. It is apparent that candidates 

might need more practice with numerical calculations. Written explanations continue to be lacking in 

detail or are not sufficiently specific to the question asked. Candidates need to be encouraged to 

address the question and the context in written explanations. Candidates are recommended to re-

read their final explanations and check that they have actually answered the question asked. 

Candidates need to be careful with their writing; if the marker cannot understand their answer, there 

will not be many or any marks awarded. Diagrams are often roughly drawn and sometimes this makes 

the meaning of the answer unclear. The following part of this report gives specific information on the 

performance of the candidate in each question. 
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2.2 Paper 1 

 

Table 2: Analysis of raw scores in Paper 1 questions by paper choice 

Question 1 2 3 4 5 6 7 8 9 10 Total 

Paper 

(IIA) 

Mean 7.8 7.1 6.8 6.5 7.2 3.3 7.9 6.8 4.4 5.7 63.3 

S.D. 2.3 2.3 1.9 1.9 1.7 2.3 2.1 2.3 2.3 3.0 15.4 

Facility Index 0.8 0.7 0.7 0.6 0.7 0.3 0.8 0.7 0.4 0.6 6.3 

Discrimination 

Index 
0.7 0.7 0.6 0.7 0.6 0.7 0.7 0.7 0.6 0.7  

Paper 

(IIB) 

Mean 3.5 3.5 3.7 3.9 4.0 0.7 3.8 3.1 1.9 1.5 29.5 

S.D. 2.6 2.4 2.2 2.1 2.4 1.1 2.6 2.5 1.5 1.9 16.0 

Facility Index 0.3 0.3 0.4 0.4 0.4 0.1 0.4 0.3 0.2 0.1 2.9 

Discrimination 

Index 
0.8 0.7 0.7 0.7 0.7 0.6 0.8 0.8 0.6 0.6  

 

The mean is the "average" candidate score to a question. It is computed by adding up the number of 

marks earned by all candidates, and dividing that total by the number of candidates. The standard 

deviation, or S.D., is a measure of the dispersion of candidate scores. That is, it indicates how 

"spread out" the scores were. The Facility Index is a measure of how easy or difficult is a question. 

Item discrimination refers to the ability of an item to differentiate among candidates. The closer the 

value is to 1, the better the discrimination. 

 

Question 1 

 

In the first part of the question, few candidates have demonstrated lack of understanding of the 

concept of mass and weight.  In fact, they provided the mass of the column and failed to calculate the 

corresponding weight.  Another main concern was the inability to calculate the area of the circular 

base of the column correctly.  Only the majority of candidates who could calculate the area, weight 

and force correctly, and then moved on to find the pressure involved, managed to obtain most of the 

marks in this question. 

 

Question 2 

 

Overall candidates sitting for Paper IIA scored very high marks in this question with the majority of 

scores ranging from 8 to 10 marks.  This shows that the candidates clearly understand the changes 

that take place when electrical energy in the motor is being converted to other forms of energy. 

Candidates sitting for Paper IIB scored nearly half the marks. Candidates were also able to use 

correctly the formula for work to calculate the work done by the crane.  The units for work however 

were sometimes confused with those of pressure.  Most difficulties were in part (b) which related to 

the calculation of the final speed attained by the brick as it hits the ground.  The formula used was 

incorrect resulting in wrong answers to this part.  In part (b)(ii),  the average candidates managed to 

find the correct value for the average speed as the brick falls downwards.  As in (a)(i), candidates are 

aware of the energy changes once again taking place as the brick falls and hit the ground.  A small 

minority of candidates however simply mention gravitational potential energy and kinetic energy but 

fail to mention heat and sound energy losses. 
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Question 3 

 

In past examination sessions, candidates found questions set about the Earth and the Universe as 

give away questions. This was not the case this time as the average mark of this question is not the 

highest of the ten questions set in the paper. This question tested the student’s knowledge on the 

Earth and the Universe. Whilst most students could identify correctly that the Solar System is part of 

the Milky Way, a considerable number of students had difficulty in expressing correctly the differences 

between a planet and a dwarf planet although respective examples could be cited correctly. Most 

candidates could identify correctly the closest and furthest planets from the sun but had difficulties 

identifying gravitational pull as the concept behind keeping planets orbiting around the sun. Most 

notably students had difficulties in stating why it is impossible to see all the planets every day. 

  

The qualitative nature of the question required correct expression and terminology which was mostly 

lacking in the responses related to the differences between the planet and the dwarf planet and 

visibility of all planets every day. 

 

Question 4 

 

The overall performance of the candidates in the first part of the question, i.e. the part concerning 

wiring of a plug and the choice of the appropriate value for the fuse in the three pin plug, was 

successful.  However in the second part of the question, some candidates found significant difficulties 

in calculating the energy used by the kettle in one week, as they did not convert the time into 

seconds.  A significant number of candidates failed to calculate the units of electricity correctly and 

found great difficulty in using the kWh unit, in the final part of the question. 

 

Question 5 

 

Candidates were well conversed in this question entailing the plotting of a graph and the subsequent 

questions based on the practical situation at hand.  Graphs drawn were of the required level with 

adequate scales; labelling of axis including quantities and units; clear points plotted and the best 

straight line drawn through these points.  Candidates understand that the relationship between 

vertical height and the force is an inversely proportional one and in fact support this answer by giving 

correct explanations to (c) stating clearly that as one quantity increases the other decreases.  The 

force value is also correct in the majority of answers presented to part (e).  The slight difficulty 

witnessed was for the last part of the question part (f) as some candidates failed to give correct 

explanations as to how one can go about reducing the frictional force in such a situation. 

 

Question 6 

 

To no surprise the question about moments was felt as the most difficult question in the paper. This 

shows that candidates still find this topic quite abstract. Most candidates attempting part (a) managed 

to demonstrate a knowledge that the longer the perpendicular distance, the less the force that needs 

to be applied. Candidates were able to define moment of a force although around half of the students 

managed to draw correctly the forces acting on the trapdoor. Furthermore, only a small fraction of 

these than succeeded in finding the requested force in part (d)ii. This part of the question could be 

considered as a two part question. Hence the low success rate in this question highlights the poor 

problem solving skills of candidates. It is recommended that candidates engage in doing such 

problems. The last part of the question had an added force which further complicated the question. 

Only a small percentage of the candidates that attempted to answer this question succeeded in giving 

an acceptable answer.  
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Question 7 

 

It is clearly evident that candidates hold a good grasp of the principle of ‘proportionality’. However, 
many candidates are still not able to recall the difference between ‘mass’ and ‘force’. Furthermore, 
curve sketching troubled many candidates. Beyond the elastic limit, many continued the sketch with 
an increasing gradient rather than a decreasing gradient. 
 

Question 8 

 

Most candidates knew the definition of isotopes and gave the correct number of protons and neutrons 

in each isotope. In part (d) where candidates had to explain what is meant for a source to have a 

short half-life, there were a good number of candidates who gave the definition of half-life but did not 

refer to the “short” half-life. As explained above, this will yield very little, if any marks. Candidates are 

reminded that answers should be thought well and should address the question being asked. 

 

Question 9 

 

Many candidates successfully attempted part (a) of this question even though there were a number of 

candidates who stated that there are no charges present.  In part (b)i of this question, most 

candidates explained that electrons pass from the ruler to the cloth or vice versa. However when it 

came to part (b)ii, most candidates stated that the metal sheet is attracted to the ruler and so it moves 

up. Very few mentioned that negative charges move to one side of the setup, leaving the same 

charge on the metal rod and thin sheet, hence repulsion occurring due to like charges. In part (b)iii, 

many candidates stated that the sheet moves back to the original position but most did not give a 

correct explanation. In part (c), many candidates gave the correct differences between conductors 

and insulators. 

 

Question 10 

 

Overall this question troubled most candidates, especially those sitting for the Paper IIB option. It is 

evident that such candidates have not yet mastered the numerical concepts involved in such 

problems. They were not able to use the graph to work out the distance travelled and the deceleration 

of the bus. In many cases, candidates were not able to read the co-ordinates correctly from the graph. 

They lack the knowledge that distance travelled can be worked out from the area under graph.  
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2.3 Paper II 

 

Table 3: Analysis of raw scores for Paper IIA and Paper IIB questions 

 

Question  1 2 3 4 5 Total 

Paper (IIA) 

Mean 12.6 12.1 10.8 12.0 12.9 60.3 

S.D. 3.9 4.3 4.8 4.1 3.9 18.0 

Facility Index 0.6 0.6 0.5 0.6 0.6 3.0 

Discrimination Index 0.8 0.9 0.8 0.8 0.8  

Paper (IIB) 

Mean 8.1 9.5 10.8 6.8 9.4 44.6 

S.D. 4.1 4.0 4.5 4.5 3.9 17.6 

Facility Index 0.4 0.5 0.5 0.3 0.5 2.2 

Discrimination Index 0.8 0.8 0.8 0.8 0.8  

 

 

 

Paper IIA 

 

Question 1 

 

The first part of this question, that is the part concerning heat absorption, was answered correctly by 

most candidates. In the section on why solar panels are covered with a translucent material facing the 

sun, few were able to describe the principle behind it, namely the green-house effect, where heat 

radiation passing through the translucent material is reflected internally at a longer wavelength which 

is trapped inside. This provides for better conversion of solar heat energy to the liquid in the pipes of 

the solar water heater. About half of the candidates could not determine from the bar-graph the 

number of months which would provide enough solar energy to the heater to satisfy the annual needs 

of a household of four. This implies a lack of skill in interpreting graphs.  

Most candidates answered correctly the third part of this question, the only minor difficulty being that a 

considerable number of candidates, although they knew that convection currents are produced due to 

a change in density, did not give all the details expected, (namely that when the water rises and cools 

down, its density increases and it sinks to the bottom again) and therefore could not be awarded the 

full marks for this section. 

 

Question 2 

 

Some candidates did not manage to differentiate between scalar and vector quantities however, a 

large proportion of the candidates obtained only 1 mark in question (b)ii because they failed to notice 

that the question asked for the deceleration. These candidates gave the answer for acceleration as a 

= -3.33 m/s
2
 and not d = 3.33 m/s

2
. In part (b)iii, most candidates mistakenly worked out the total 

distance covered by the speedboat by multiplying 20 m/s by 18 s; instead of working three separate 

parts for acceleration, constant velocity and for deceleration. In section (c)ii, candidates tried to 

answer the question, without mentioning the principle of conservation of momentum, simply by 

pointing out that the rocket moves up and the gas moves down in the opposite direction. In part (d), 

some candidates calculated dexterously the mathematical parts of the questions. Others forgot to put 

a negative sign in front of this force, to denote that it opposes motion. This shows that the concept of 
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the negative sign to signify an opposing force is not well understood. The sign should have been 

derived from the proper manipulation of the relevant equation.  

 

Question 3 

 

The candidates performed well in parts (a), (c) and (d). However, the performance in part (b) was 

much poorer. In b(iii), it was noted that the voltmeter was drawn in series rather than in parallel or was 

drawn in parallel with the other components not with the LDR. It was also noted that many candidates 

drew the variable resistor without even mentioning its purpose in the method. There were two distinct 

ways how candidates answered part b(iv); some candidates described the relation between light 

intensity and current, depending on the distance between the torch and the current passing through 

the LDR; or, depending on the light intensity levels of the torch and the current passing through the 

LDR. Both were marked acceptable if candidates described well the method they had in mind. 

 

Question 4  

 

Most candidates discussed dispersion and the reasons why dispersion occurs, appropriately. 

However when it came to the drawing part, most candidates were able to draw the upper and lower 

part of the spectrum, outside of the prism but not inside. Candidates only sketched one white light ray 

on the inside.  Most candidates performed well in part (ii) and (iii) consisting of questions on the 

electromagnetic spectrum. In part (b)i, most candidates were not able to convey the second condition 

for total internal reflection that is, total internal reflection occurs on a dense to a less dense boundary. 

Similarly, in (b)iii candidates simply answered the ray comes on the normal, or the ray comes parallel 

to the normal or at 90
o
 to surface; thus, only succeeding in obtaining one of the two available marks; 

without mentioning the angle of incidence is 0
o
. In question (c), candidates performed well in most of 

the question showing a good skill with ray lens diagrams. 

 

Question 5  

 

The part of this question concerning magnetism was mastered well by some candidates, marks being 

lost only for details not stated in the answer. Other candidates showed a number of misconceptions, 

such as by stroking a piece of magnetic material one can produce a magnet; without differentiating 

soft and hard magnetic materials. 

The second part of this question concerning electromagnetism was found to be more challenging. 

Candidates did not find it particularly difficult to decipher how the hammer hits the metal plate. 

However, a considerable number of candidates did not manage to explain how this process is 

repeated, some even mentioning that this is due to the a.c. current. 

This part of the question, although quite straightforward, exposed the difficulty candidates have in 

understanding the difference between a current and an induced current. A large percentage of the 

cohort answered the question by stating what happens to the current but not to the output voltage. 

This shows the candidates’ inability to read questions well or the tendency to reproduce rote answers. 

The section regarding the transformer was tackled without any problems. 

 

 

Paper IIB 

 

Question 1 

 

Candidates found this question to be the second hardest in the paper despite the fact that heat 

transfer is considered a very straightforward topic by many candidates.  The mechanisms of heat 

transfer seem to be poorly understood by many; quite a number for example stated that copper is a 

good insulator whilst in radiation only a few correctly identified whether emission or absorption of 

radiation was taking place in the situation mentioned.  Again only a handful gave a correct explanation 

of the greenhouse effect in that the glass is transparent to short wavelength solar infrared but 

relatively opaque to the longer wavelength radiation emitted by the objects inside the greenhouse. 
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Finally quite a number of candidates confused solar water heating with photovoltaic systems and 

vaguely referred to solar systems on roofs; candidates should be taught to use the correct 

terminology as after all these two are the predominant renewable energy sources on the island. 

 

Question 2 

 

Only a few candidates were able to correctly identify all the quantities given as vectors or scalars in 

part (a).  In part (b), instead of writing down the quantity as asked for, many wrote down the actual 

numerical values and therefore lost marks here.  On the whole calculations in this question were 

carried out satisfactorily, though lack of mathematical skills was evident in a good number of 

candidates, such as in making acceleration the subject of the formula v = u + at.  Usage of incorrect 

units, or total lack of them was also common in many and candidates were penalized for this.  The 

momentum section in part (d) was answered fairly well; a common mistake was the failure to add the 

individual masses of the trolleys to get the combined mass required for the calculation in part (iv).  In 

part (v) a good number of candidates correctly mentioned the opposing forces which bring the trolleys 

to a stop; however although it was clearly stated at the top that the two trolleys move together after 

impact, many stated  that the two come to a stop at different times. 

 

Question 3 

 

The candidates found this question the easiest to answer in this paper, the mean mark obtained being 

almost 11.  A good number of candidates knew what an LDR is and understood its function in the 

circuit in part (b).  The sketching of the graph in part (e) presented problems to many; the full 2 marks 

allotted here were given only if the axes were correctly labelled with both the quantity and units, and if 

a straight line through the origin was drawn.  Candidates in general also performed well in part (g).  

Many were those who correctly gave the correct answer to the very last part of this question; however 

of these some went on, without being asked for, to give the wrong reason why the current would be 

more in a parallel circuit.  They were not penalized for this; however candidates are recommended to 

read the question carefully as in this case they were not expected to give a reason or to explain 

further. 

 

Question 4 

 
The candidates’ performance in this question was generally below average, especially in the part 

related to dispersion. Very few candidates were able to relate dispersion of light to a different angle of 

refraction for each colour.  Most candidates recalled the waves forming part the electromagnetic 

spectrum and also their uses. The labelling in part (b) was generally correct, however, most 

candidates did not say that the angle of incidence is 0˚ on side AC. With regard to the ray diagram, 

the candidates’ performance was very poor. The majority of ray diagrams lacked precision and ray-

labelling. Very few candidates realised that the scale on the x-axis was different than that on the y-

axis. The part related to magnification was generally correct. 

 

Question 5 

 

When compared to the other questions, the candidates’ performance was generally well in this 

question. However, it should be noted that quite a large number of candidates could not correctly 

state that only hard magnetic materials can be produced by the stroking method.  The majority of the 

candidates correctly stated that like poles repel and vice versa. In addition, while most candidates 

also correctly ordered the given procedure, they failed to use Fleming’s Right Hand Rule to determine 

the polarity of A and B respectively. The magnetic properties of iron and steel were generally well-

understood. Although quite a number of candidates correctly worked out the calculations related to 

transformers (d)i and (d)ii, very few could explain the importance of flux linkage between the primary 

and secondary coil. 
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2.4 Comments regarding school-based Practical Coursework 

 

The average for the presented coursework is 13.7% for Paper IIA and 12.1% for candidates that sat 

for the Paper IIB option. 148 candidates [28 Paper A, 120 Paper B] did not present any coursework, 

whilst another 1 candidate scored no marks. Once again it is a shame that such a number of 

candidates do not hand in any school based assessment work. Such candidates are to be followed 

and explained the importance of such work.  It is encouraged that teachers encourage their students 

to understand the principles of physics through a greater emphasis of practical work. Some schools 

presented candidates with high quality of much of the work. This is a testament to how well teachers 

had prepared their candidates to meet the syllabus requirements. In other schools, all candidates 

carried out the same experiment using the same apparatus. This can often lead to the methods, 

tables of data, graphs and reports being very similar. It also makes it more difficult for candidates to 

demonstrate that they had made individual choices about how to carry out the task. Annotation of 

candidates’ work by teachers enables the moderator to easily check that the assessment criteria have 

been correctly applied. It is highly recommended that teachers show the distribution of marks in the 

practical report. This will certainly help candidates recognise areas for improvement. Moderators once 

again noted the lack of investigations being presented. Teachers are encouraged to engage their 

students in such work 

 

 

Chairperson 
2016 Examination Panel 

 


