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SEC Physics 

May 2017 Session 

Examiners’ Report 

 

Section 1: Statistical Information 

 

The total number of candidates that registered for the SEC Physics examination in May 2017 was 

3107, with 1982 sitting for a Paper I and IIA and 1125 candidates sat for Paper I and IIB. The number 

of candidates sitting for SEC Physics was less than in 2016 with marginal decreases of candidates in 

both paper options. This pattern has now been observed for a number of years. One must study the 

possible causes as to why candidates are shifting to the other sciences.  

 

Table 1: Distribution of candidates' grades for SEC Physics May 2017 

 

GRADE 1 2 3 4 5 6 7 U ABS TOTAL 

PAPER A 193 306 389 589 275 - - 225 5 1982 

PAPER B - - - 160 177 253 139 351 45 1125 

TOTAL 193 306 389 749 452 253 139 576 50 3107 

% OF TOTAL 6.2 9.8 12.5 24.1 14.5 8.1 4.5 18.5 1.6 100.0 

 

Section 2: Comments regarding candidates’ performance 

 

2.1 General Comments 

 

It was encouraging to note that some areas of weakness highlighted in previous reports have been 

addressed. On the other hand, some areas of concern have been noted, mostly unit conversion; the 

ability to sketch a graph from a provided table of data and subject of the formula in simple equations 

or simple mathematics. In view of this, candidates are advised not to skip steps. Examiners have also 

noted that candidates need to be more careful with their handwriting – if the examiner cannot 

decipher what is written, no marks can be awarded. Written explanations must address the question. 

At times candidates gave generic answers which were not much related to the question being asked.  

Candidates tend to write everything they could think of, related to the topic, instead of answering the 

question asked. In questions that require an explanation, the number of marks generally are an 

indication to the points that should be made. Candidates are encouraged to show their working. Credit 

can often be given for working even if the final answer is incorrect. Full marks will not be awarded if 

only the answer is recorded. 

 

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 6.5 7.0 5.7 7.2 7.6 7.7 6.7 5.6 7.0 5.0 65.9 

S.D. 1.5 2.1 2.5 2.5 1.6 2.1 2.2 2.6 2.7 2.5 16.6 

Facility Index 0.7 0.7 0.6 0.7 0.8 0.8 0.7 0.6 0.7 0.5 6.6 

Discrimination 

Index 
0.6 0.8 0.8 0.8 0.7 0.7 0.8 0.8 0.8 0.8  
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Paper 

(IIB) 

Mean 5.2 3.6 2.4 3.3 5.4 4.3 3.5 2.4 2.9 1.9 34.9 

S.D. 1.9 2.5 2.1 2.8 1.8 2.7 2.7 2.2 2.8 1.9 18.0 

Facility Index 0.5 0.4 0.2 0.3 0.5 0.4 0.4 0.2 0.3 0.2 3.5 

Discrimination 

Index 
0.6 0.8 0.8 0.8 0.6 0.8 0.8 0.7 0.8 0.7  

 

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 

 

Most candidates have found difficulty in answering the qualitative parts of this question.  Only a few 

defined the force of gravity as the force of attraction between two masses and explained correctly how 

this attractive force is responsible for the circular orbit of the moon around Earth.  In the last part of 

the question, a considerable number of candidates gave a rambling account of the expanding 

Universe, but very few listed the most salient terminology expected, including the Big Bang theory. 

 

Question 2 

 

A good number of candidates gave correct answers in this question with more than three fifths of the 

candidates scoring more than seven marks. In fact, many candidates gave the correct definition for 

Density, with some confusing volume with area. Generally, both calculations were worked correctly 

with some candidates giving the wrong unit in question (c). In question (d), candidates were required, 

and were given space, to give an explanation, however, some showed lack of understanding when 

giving the explanation or did not give it at all. A common phrase was that particles “expand.” Last part 

of the question was correctly answered by the vast majority of the candidates. 

 

Question 3 

 

More than three quarters of the candidates obtained a mark which was higher than or equal to five in 

this question. However, a number of candidates gave “gravity” as an answer for Force P instead of 

“weight” and erroneously named Force Q the “upthrust”. Some candidates showed lack of 

understanding of Newton’s Laws when answering part (iv).  In part (b), while candidates showed 

familiarity with the equation F=ma, a lot of candidates used 676 kN as the resultant force without 

working the necessary subtraction to find the actual resultant force. 

 

Question 4 

 

The symbol of the resistor was drawn correctly by most, although some candidates still did not use a 

ruler and pencil for the sketch, and this resulted in reduction of marks as at times it was incorrect.  

Only a few candidates answered part (b) correctly, with some answering that a resistor opposes 

current, but then failing to identify thermal energy as a result of electrical energy in the circuit.  Most 

candidates answered part (c) correctly, showing good knowledge of resistors connected in series and 

parallel.   

 



SEC EXAMINERS’ REPORT MAY 2017 

 

 4 

Question 5 

 

Overall the majority of candidates scored very high marks in this question entailing the filling in of a 

given table of results with two missing data and the eventual plotting of a straight-line graph.  In the 

first part of the question, the data was obtained using the correct equation relating to the heat being 

supplied.  In very few cases, candidates gave an estimation given by calculating the difference in 

sequence of results given.  As for the graph, some candidates lost marks as good distribution of 

points and proper labelling of axis with quantity and corresponding unit shown were not correct. Some 

candidates failed to recognise that this was a straight line passing through the origin and simply joined 

the dots.  A very small minority mistakenly switched the y and x axis. 

In part (c), there were a number of candidates who had no idea that they were required to find the 

gradient from the graph plotted and so failed to answer this part. On the other hand, although the 

majority gave correct answers however a significant amount of these same candidates did not give 

correct corresponding units showing that they are not really aware of the fact that the change in y 

divided by the change in x corresponds to the units being used to plot the graph. 

In the last part, many candidates stated that repeated readings had to be taken and that readings 

taken had to be at eye level to avoid parallax errors.  Only a small number of candidates mentioned 

the use of lagging or insulation to avoid heat loss. 

 

Question 6 

 

Most candidates performed well in this question. It is clearly evident that candidates hold good 

problem solving skills when it comes to calculate the current, power and energy. They were also able 

to choose the correct fuse rating for the kettles described. However, many candidates are still not able 

to describe energy conversions completely. Furthermore, several candidates were not able to account 

for the missing wire in one of the kettles. 

 

Question 7 

 

Around half the candidates stated the nature of the three types of nuclear radiation asked for and the 

means to contain them. On the other hand, the majority of the candidates could not differentiate 

between mass number and atomic number and could not state what the nucleus is composed of 

(neutrons and protons, collectively the mass number). Rather alarmingly, few candidates mentioned 

the word isotope when discussing unstable nuclei.  On a positive note, candidates answered correctly 

one way how to handle radioactive materials. Candidates did not mention background radiation but 

showed knowledge regarding the source. Yet, the majority of the answers submitted on background 

radiation were incorrect, citing instead types of electromagnetic radiation such as infra-red and radio 

electromagnetic radiation. 

 

Question 8 

 

In this question dealing with energy conversions, most candidates scored low marks. In part (a)(i), 

candidates are aware that energy is neither created nor destroyed and even continue to explain that 

energy is converted from one form to another. Again, in part (a)(ii) most of the calculations entailing 

the formula for gravitational potential energy was satisfactory.  However, for part (a)(iii) only a very 

small number of candidates correctly used the formula for power needed to determine the amount of 

power transfer as the cylinder moves down. Many thought that the answer was related to the change 

in potential energy being converted to kinetic energy and so stated that it was the same as that 

obtained in (a) (ii). 

In part (b), only a very small proportion of candidates correctly described the energy changes that 

occur because of hydro electric energy generation. Gravitational potential energy is often stated for 

what candidates understand is water stored above a certain height however very few continue to 
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describe how this changes to kinetic energy and eventually to mechanical energy of the turbine which 

results in the generation of electrical energy. However in part (b)(ii), candidates correctly state that 

this type of energy does not pollute, is cheap and is a renewable source of energy. 

 

Question 9 

 

Overall candidates did well in the calculation part of this problem. They showed proper understanding 

of how the voltage and power relate in a transformer. However some of them failed to state the 

assumption taken to work out the current flowing in the secondary coil. The part which troubled the 

candidates most was the explanation of why transformers need alternating current input. They 

showed lack of understanding of this concept and just repeated that alternating current flows in two 

directions. 

 

Question 10 

 

The nuances of the equation of moments seem to be lost on most candidates. Hardly any defined 

properly the (perpendicular) distance from the pivot to the force, stating just distance. Alas, the 

operative word perpendicular was sorely missed in most answers, and its importance evidently 

lacking in the incorrect distance used when calculating the clockwise moment. The practical approach 

to using a crowbar, by applying force further up the crowbar, was correctly stated. However, the 

candidates have no idea on how to represent and label forces on the diagrams (lifting object with rope 

diagrams) and the relationship between the forces acting on the object. 

 

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 9.3 10.1 12.9 12.6 12.0 56.3 

S.D. 4.5 4.1 4.3 4.0 4.1 18.3 

Facility Index 0.5 0.5 0.6 0.6 0.6 2.8 

Discrimination Index 0.9 0.8 0.8 0.8 0.8  

Paper (IIB) 

Mean 5.0 6.4 8.8 8.7 7.9 33.7 

S.D. 3.8 4.1 4.2 3.5 3.9 18.6 

Facility Index 0.2 0.3 0.4 0.4 0.4 1.7 

Discrimination Index 0.8 0.8 0.8 0.8 0.8  

 

 

Paper IIA 

 

Question 1 

 

This question proved to be one of the most challenging in the paper.  This was mainly due to the fact 

that only a small number of candidates could explain clearly how the experiment in conservation of 
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momentum in part (b) is actually carried out.  The majority of candidates wrote that the signal from 

light gate 1 started the timer and that from light gate 2 stopped it and hence scored little or no marks 

at all in b(i).  A good number however answered correctly in b(iii) that the air track as a precaution 

should be levelled horizontally.  These two facts seem to show that most candidates were familiar 

with the setting up of the apparatus but then had little or no idea of what data is acquired and how it is 

processed to verify the law. The numerical problems in part (c) were answered correctly by the 

majority, save the ever common mistake in part (iv) of forgetting to assign a negative value for 

momentum in the opposite direction. 

 

Question 2 

 

Overall the candidates demonstrated a sound knowledge of the concepts under examination. 

However it also demonstrated the lack of applicability of candidates' knowledge to situations which 

are somewhat innovative to them. Case in point, the replies to the question on the thermoscope 

proved this point where few candidates understood the principle at hand. It is important to note that 

since the thermometric fluid was not highlighted in the rubric of the question, some pupils 

hypothesised this to be the air and others the liquid. Thus the 3 marks were allotted to the explanation 

of the kinetic theory namely ‘higher volume; more internal kinetic energy; more collisions and thus 

greater pressure’ 

 

In general, the replies to the question on the car drum brake showed a sound knowledge of how a 

hydraulic fluid behaves although part (iv) elicited hesitance in the reasoning. 

 

In part b, most pupils worked out the formulae however, showing a lack of logical application. In 

question c, very few candidates mentioned that when the container is sealed with a lid, the water level 

decreases to zero; in spite of this, they gave appropriate answers including the absence of 

atmospheric pressure, etc. In the other parts of the question, candidates performed well.    

 

Question 3 

 

This question on waves was very straight forward.  It tested mostly the candidates’ knowledge and 

understanding skills and did not really require higher skills such as problem solving, design and 

planning.  These types of questions are very popular with candidates, hence the above average mark 

obtained here.  One important point worth noting is that candidates should take greater care when 

drawing wave diagrams. For example in the diagram showing reflection, the incident and reflected 

rays should be drawn in a way that the respective angles of incidence and reflection are shown to be 

equal.  Also in refraction and diffraction, greater care should have been taken to show the direction 

and correct spacing of the wavefronts. 

 

Question 4  

 

This question on electricity required the setting up of an experiment to study the variation of current 

with thickness of wire. In general, the diagrams provided were of good quality, well labelled and 

explained, which also allowed candidates to explain the steps of the experiment without undue length. 

A considerable number of candidates opted for a 3-D representation rather than a circuit diagram. 

Most candidates showed a sound knowledge of the relationship between current, length and cross-

sectional area of wires together with the influence that temperature could play in the experiment. It is 

interesting to note that in question b(i) many pupils drew a voltmeter to the circuit even though this 

was not mentioned in the list of apparatus. Whilst candidates demonstrated familiarity with the names 

of each wire in a plug, there appeared to be a lack of knowledge on their respective purpose. 
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Question 5  

 

The candidates’ performance in this question was generally above average, especially in describing 

how the setup is used to carry out the experiment. In addition, knowledge of the shape and direction 

of magnetic fields was satisfactory. However, it should be noted that in general, candidates need to 

explain in more detail such as when explaining how the extension is calculated. Furthermore, the idea 

of temporary magnetism needs to be emphasised further as a significant number of candidates failed 

to conclude that attraction would still occur in part (f). Knowledge of permanent magnetism was 

satisfactory in part (g). In conclusion, most candidates seem to grasp the most salient aspects of 

elasticity as they could clearly explain the relevance of not exceeding the elastic limit in the 

experiment. 

 

Paper IIB 

 

Question 1 

 

Overall, candidates did not do very well in this question. In part b(i), most candidates mentioned the 

stopwatch as the instrument which was not considered as correct.   

Major difficulties were faced by candidates to write the equations in terms of symbols. However most 

candidates knew that the initial and final momentum were expected to be equal.  The precautions 

given in part b(v) were mostly wrong because they were not related to setting up the air track.  

Question (c) was worked correctly by most but many lost a mark due to missing or incorrect units. 

Questions c (i) and (ii) were challenging for the candidates. The working provided proved lack of 

understanding of the law of conservation of momentum and the working required to find the missing 

velocity.  Candidates who attempted c (ii) with good structured working failed to add the masses of 

the tin and the ball. 

 

Question 2 

 

In the first part of the question, the majority of candidates predicted that Temperature A is higher than 

Temperature B. However candidates did not know how to convert the area to m
2
. Some candidates 

even used the equation to find the area of a circle. A number of candidates did not realise that they 

had to use the converted area found in the previous question to work out the pressure. Some 

candidates divided the value of the pressure found by two since there are two pistons. In the last part, 

most candidates did not reach the conclusion that the bigger the area the bigger the force exerted. 

 

Question 3 

 

The absolute majority of candidates found no difficulty in choosing the correct answer. However most 

candidates did not manage to recall the law of reflection correctly. Some candidates continued the 

diagram on the other side of the window. Others did not draw the arrow on the reflected ray and 

others labelled the angles of incidence and reflection as the angles between the rays and the window 

(not with the normal). A substantial number of candidates found it difficult to continue the wavefront 

diagram. Most candidates drew the wavefronts closer to each other. Some did not draw the arrow 

showing the direction of motion and others drew the direction of motion but this was not perpendicular 

to the wavefront. In the last part, most candidates drew circular wavefronts but many forgot to draw 

the direction of motion. 

 

Question 4 

 
Question 4(a) was filled in by most candidates and most got the correct answer. In the diagram, 

candidates who managed to draw a circuit with the correct circuit symbols in series, failed to leave a 

gap to insert the wires under test and hence lost a mark.  Others connected all four wires of different 
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thickness in the same circuit proving that they did not comprehend the experiment. Problems were 

encountered regarding the use of the ammeter.  Also, few listed the variables in the table correctly 

and hardly any listed the variables with the units. 

The “one necessary precaution” was not understood by most as the candidates mentioned various 

other precautions that are typical to such experiments, but failed to mention the fact that the wires 

were to be of the same length.  This suggests that candidates might not be familiar with this 

experiment. 

In part (e), most candidates knew the name of the wire but the purpose was lacking especially the 

purpose of the Earth wire. There seems to be the misconception that Earth wires are there to prevent 

shocks. On the other hand, candidates had a good concept of the fuse as most obtained full marks in 

question f. 

 

Question 5 

 

Overall most candidates obtained a good mark for this question. The diagram was labelled correctly 

by most in question 5(a), however the position of the ruler was rarely next to the pointer. The 

variables to be measured were not answered correctly by a good number of candidates which proves 

that the candidates did not quite understand the question. The difference between iron and steel was 

mostly stated correct and candidates who chose the correct material gave the correct reason. In part 

(e), the candidates obtained good marks with the exception of the poles on the metal object which 

seemed to be overlooked by many. Candidates also had a good idea how to produce a magnet but 

marks were deducted when the word “rubbing” was used instead of “stroking”. Finally the last 

question was understood by most and it seems that there was a good knowledge of what the elastic 

limit is. 

 

2.4 Comments regarding school-based Practical Coursework 

 

The average for the presented coursework is 13.6% for Paper IIA and 11.9% for candidates that sat 

for the Paper IIB option. 161 candidates [29 Paper A, 132 Paper B] did not present any coursework, 

whilst another four candidates scored no marks. Examiners feel the need to once again remark that 

candidates who do not present any coursework reflect the poor effort that they put in the subject 

through the schooling years. Unfortunately there is a high correlation between candidates that do not 

present or have very low marks in coursework and low overall grades. Candidates ought to be 

encouraged to submit their coursework. On the whole, schools presented candidates with high quality 

of much of the work, however examiners commented on the decreasing amount of schools doing 

investigative work. In some schools, marks had to be changed as the reports were either not of SEC 

standard, marks were too lenient or did not have any analysis.   

 

 

Chairperson 

2017 Examination Panel 


