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SEC Physics 

May 2006 Session 
Examiners’ Report 

 
 
 
Part 1: Statistical Information 
 
During this session, 4347 candidates applied for the examination; for the first time more 
candidates sat for Paper 2A (2174 – 50.01%) than for Paper 2B (2173 - 49.99%).  This is 
quite encouraging since more students seem to be opting for the paper that best matches their 
ability.  In fact, this year sees a 2% increase in the number of candidates that obtained grades 
1-5 over last year. 
 
 
Table 1: Distribution of the candidates’ grades for SEC Physics May 2006. 
Grade   1     2    3    4    5    6    7    U   Abs   Total 

Paper A 214 334 477 715 306 - - 124 4 2174 

Paper B - - - 271 586 605 258 388 65 2173 

Total 214 334 477 986 892 605 258 512 69 4347 

% of Total 4.92 7.68 10.97 22.68 20.52 13.92 5.94 11.78 1.59 100 

 
 
 
1025 candidates (23.58%) obtained grades 1-3 
2903 candidates (66.78%) obtained grades 1-5 
3766 candidates (86.63%) obtained grades 1-7 
 
 
Part 2: Comments regarding candidates’ performance 
 
2.1 General Comments 
 
As remarked above, this year is the first year in which more candidates sat for Paper 2A than 
for Paper 2B.  More candidates are obtaining good grades (1-3) than in previous years since 
there is a wider competition in Paper 2A.  Paper 2B candidates also fare better since they 
compete against candidates of similar ability.  In general, Paper 2A candidates show a 
mastery over the whole of the Physics syllabus.  On the other hand Paper 2B candidates 
perform better in Paper 2B than in Paper I and show that their mastery of certain topics is 
rather approximate.   
 
Frequent errors across the cohort suggest that candidates need to be more careful with units.  
Furthermore, despite the fact that questions do not request extensive qualitative answers, a 
significant number of candidates still fail to express themselves in coherent English. Whilst 
they are not being penalised for this, they sometimes manage to bungle a straightforward 
answer and get it wrong.  The SEC Physics Examination Panel is finding that candidates are 
failing in application and synthesis level questions across all topics.  Candidates who fare 
well at these levels gain access to the higher grades.   Questions requiring candidates to 
describe simple experiments were often not answered properly.  This may be an indication 
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that the candidates are not exposed directly to performing the experiments but rather the 
demonstration mode is adopted. 
 
It is highly recommended that the school passes on the examiners’ report to all Physics 
teachers of all Forms and as early as possible in the academic year. The main function of 
this report is a diagnostic one that should be helpful throughout the learning process rather 
than being simply a list of frequent errors. 
 
 
 
2.2  Paper I 
 
Table 2: Mean and Standard Deviation of raw scores for Paper I questions by Paper choice 

1 2 3 4 5 6 7 8 9 10 Tot

Mean 7.9 6.9 8.1 6.9 8.6 7.6 6.7 7.9 7.3 6.8 74.4

S.D. 1.6 2.3 1.8 2.4 1.6 1.8 2.0 2.2 1.9 1.8 13.5

Mean 5.2 3.2 4.6 3.0 5.8 4.6 3.6 4.4 4.4 3.8 41.4

S.D. 2.4 2.2 2.8 2.6 2.3 2.1 2.0 3.1 2.5 2.4 18.8

Paper (IIA)

Paper (IIB)

Question

 
 
 
Question 1.  This question concerned mechanical forces. 
On the whole candidates fared quite well as can be seen by the means in Table 2.  However 
most claimed R to be resultant or resistive force instead of Reaction, which is a very basic 
mistake. Many candidates confused which force acts on what.  Candidates lost most of the 
marks in part (d) which concerned the drawing of a force diagram.  The most common error 
was not placing the weight in the correct position, i.e. from centre of book.  Some candidates 
included terminal velocity in the speed-time graph for the book falling off the table and/or 
failed to label the axes.  Candidates need to be more familiar with producing force diagrams. 
 
 
Question 2.  This question concerned density. 
The performance of Paper 2B candidates in this question was very low as opposed to Paper 
2A candidates who managed to obtain an average of 6.9.  Marks obtained by Paper 2B 
candidates were generally awarded for parts (a) and (c)(i) being straight forward calculations.  
On the other hand when it comes to simple and direct application, candidates often fail, 
bringing out the problems of communication in English and working out calculations using 
data given.  Some candidates used the word “heavier” applied to density instead of “denser” 
(part d).  Paper 2A candidates delivered acceptable answers to the questions.  Various 
innovative, albeit incorrect answers were given for part (d). 
 
 
Question 3. This question concerned moments. 
Once again the disparity between paper 2A and 2B candidates is very evident in this question 
(mean scores 8.1 and 4.6, respectively).  When analysed in detail, Paper 2A candidates 
forfeited marks in parts (a)(i) and (b)(ii).  In part (a)(i) the most common error was that the 
majority of candidates only mention sum of clockwise moments to be equal to the 
anticlockwise ones without referring to equilibrium.  In part (b)(ii), most candidates 
overlooked stating the principle of moments at the start of their answer.  Besides these errors, 
Paper 2B candidates also made mistakes in part (c) with answers that were rather 
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approximate, mentioning that the weight should be distributed on both sides of the boat.  
Again, this last part showed that candidates fail at application and synthesis levels. 
 
 
Question 4.  This question concerned specific heat capacity. 
The most common error in this question concerned part (c) when converting kWh and 
calculating costs.  This is a rather complicated calculation although it is one with which 
candidates should be familiar through their school work as requested by the syllabus.  
Another mistake was mentioning water as a renewable source of energy for part (d).  Paper 
2B candidates showed great difficulties in the calculation parts. 
 
 
Question 5. This question concerned plotting a graph on work done against gravity. 
Candidates performed very well in this question.  The plotting of the graph provided little 
problems to the candidates as did the simple interpolation from the graph as in part (b).  
However, many candidates could not work out the slope of the graph in part (c).  Naturally 
this shows that these candidates lack the skill of graph interpretation.  
 
 
Question 6. This question concerned electromagnetic waves. 
The candidates’ performance in this question was generally good when recall answers were 
requested (Table 2).  However, in parts where the candidates were required to provide 
answers that were not strictly recall, they had problems, even in parts (a) and (b) which 
required very simple application.  The errors in parts (c)(iv) and (d)(iv) indicate that 
candidates did not quite understand the nature and use of infra red rays.  Paper 2B candidates 
showed frequent errors in part (c) giving incorrect answers except for part (c)(ii) which 
concerned UV rays and sun tanning where no difficulties were registered.   
 
 
Question 7. This question concerned optics. 
The means for this question were the lowest of all (Table 2).  Although the parts were rather 
straight forward, in application or synthesis of ideas such as in part (b) candidates got mixed 
up.  Other mistakes included the confusion over which of the rays was incident and which 
was the reflected ray in part (a)(i) in determining whether the image was real or virtual and 
giving a reason.  A number of paper 2B candidates showed limitations in explaining in 
English especially in part (b). 
 
 
Question 8. This question concerned radioactivity. 
Candidates performed well in this question (Table 2).  However, some candidates seemed 
unfamiliar with the term isotope and could not provide a correct definition for it.  Most 
candidates could at least supply one property of beta radiation and mention one disadvantage 
of radioactive substances.  Other common mistakes included mixing up the number of 
protons, neutrons and electrons in part (a).  This is a recurrent common error despite the fact 
that this question tested only at recall level. 
 
 
Question 9. This question concerned electromagnetism. 
The main problems encountered by candidates in this question seem to be finding the weakest 
point of the magnetic field and explaining their answer.  Some difficulty in expressing 
concepts in coherent English regarding electromagnetism was observed even in Paper 2A 
candidates.  Certain parts of this question concerning part (a) and (b)(v) were generally very 
well answered. 
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Question 10.  This question concerned electrostatics. 
Although this was mostly a knowledge question, candidates showed that they had some 
difficulties with it.  Candidates’ scores are not as high as one would have expected (Table 2).  
The most common mistakes were the idea that protons can move like electrons and that 
electrons move to the earth rather than vice versa.  In part (c)(i) very few depicted a displaced 
string showing attraction.  Paper 2B candidates made several mistakes in part (c)(ii) 
confusing the charges on the sphere or by not attempting it at all. 
 
 
 
2.3 Paper IIA 
 
Table 3: Mean and Standard Deviation of raw scores for Paper IIA questions  

1 2 3 4 5 Tot

Mean 13.1 13.2 13.4 10.9 12.0 62.4

S.D. 4.1 4.1 3.2 4.1 3.8 15.8
Paper IIA

Question

 
 
Question 1.  This question concerned fuses. 
On the whole, candidates obtained a good score in this question.  The mean is appreciably 
high and S.D. shows that distribution of scores was rather wide (Table 3).  The question 
showed that candidates are rather inexperienced in handling experimental work but do well in 
recall.  Most mistakes concerned part (a) where candidates did not seem to know what to do 
with the apparatus given.  Some described Ohm's law experiment instead, probably the most 
familiar experiment to them. Precautions were almost non existent or else they mentioned 
safety precautions such as wearing rubber shoes for part (a)(ii).   
 
 
Question 2. This question concerned optics. 
The mean score for this question shows that candidates are conversant with the topic optics 
(Table 3).  However, they found it difficult to write down details of a simple experiment 
about the approximate focal length (c)(i). Quite a number of candidates gave the wrong 
experiment - most used an object which was placed near the lens; however they did state that 
the distance between the lens and the screen would be the focal length.  Also mistakes were 
registered in part (c)(v) where few candidates gave the correct answer.  The most common 
answers were: the image was blurred; the image was opaque; the image was too big that it did 
not fit in the lens. 
 
 
Question 3. This question concerned Hooke’s law. 
Candidates obtained the highest mean score in this question.  The low S.D. indicates that the 
candidates’ performance was rather homogeneous.  Most wrote the correct steps of the 
experiment but when it came to the precautions most showed that they were not familiar with 
handling real apparatus.  Precautions do not imply how to handle the apparatus with care 
without specifying accuracy over safety.  In part (b) many sketches were incorrect - the same 
sketch of graph as in part (a) was given in a number of cases. Furthermore, although most 
candidates knew that the rubber band does not obey Hooke's Law, the majority stated that 
this is because the elastic limit of the rubber band is exceeded. 
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Question 4. This question concerned the solar system and the Universe. 
This question posed the greatest challenge.  Indeed, candidates obtained the lowest mean 
score for this question (Table 3).  Most seemed unfamiliar with the topic.  Part (b) proved to 
be the most difficult for these candidates. Most candidates just stated superficially the Big 
Bang Theory especially the terminology, but could not relate the Red Shift effect to the origin 
of the Universe.  Confusion reigned in the answers to part (b)(iii).  Some just stated that 
galaxies that are near are red; those that are far away are redder; others wrote that galaxies 
that are near emit violet light, the others red light; some stated that the galaxies that are near 
emit bright light, the others emit dim light. Quite a number of candidates gave lengthy but 
irrelevant descriptions for parts (c) and (d).  For part (d) many did not mention in which 
orbits the communication and the monitoring satellites are launched.  Those who referred to 
the communication satellites often stated that these satellites are launched in high polar orbits.  
Many candidates did not understand the last part of the question - they just stated that the 
satellites look like stars or unidentified flying objects.  This topic seems to have been treated 
rather cosmetically by the candidates and that little understanding of the various interplay of 
concepts has been developed.  The answers were full of irrelevant, out of syllabus and 
sometimes outright inaccurate details.  The syllabus provides very clear guidelines where the 
basic concepts for the introduction to the complexity of cosmic Physics are laid out. 
 
 
Question 5. This question concerned sound waves. 
In this question the mean score was again not as encouraging as for the first three questions 
(Table 3).  Once again, a lot of misconceptions about waves were observed.  In part (b)(vi), a 
number of candidates wrote that sound is slower in water because it is denser.  Few of them 
showed that they had grasped the concept of how sound travels through different media such 
that most candidates made mistakes in all the components of part (d).  Indeed not many 
realised that the question was about resonance and that energy was being transmitted.  In part 
(d)(iv) a number of candidates knew what happened to tuning fork B.  Some however just 
stated that it continued to vibrate without giving an indication of how long the tuning fork 
continued to vibrate.  Furthermore, there were those who argued that as soon as A was 
removed, B would stop vibrating immediately.  Despite being a rather simple application of 
the resonance effect, the frequent mistakes made by candidates show that they are not 
familiar enough with this level of questioning.  
 
 
2.4 Paper IIB 
 
Table 4: Mean and Standard Deviation of raw scores for Paper IIB questions  

1 2 3 4 5 Tot

Mean 10.4 9.9 10.8 10.7 8.8 49.0

S.D. 4.1 4.7 4.1 3.8 4.1 19.4
Paper IIB

Question

 
 
 
Question 1.  This question concerned fuses. 
On the whole, candidates obtained a ‘pass’ score in this question (Table 4).  Overall, the 
candidates did very well in the first part concerning circuit diagrams (a), (b)(i) and (b)(ii) 
with most of them obtaining 8 marks out of 10, although some candidates did not know the 
correct symbols. It was in the second part that the least marks were obtained. Parts (b)(iii) to 
(b)(vii) presented most difficulties  A number of candidates did not know the exact role of a 
rheostat. Most knew that the current can be varied by changing the resistance but they did not 
mention the rheostat i.e. they did not refer to the experiment. In part (b)(v), many candidates 
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showed great difficulty in expressing themselves. A considerable number did not even try this 
section and left it out completely.  Most of the candidates included voltage in their 
measurements, probably because they are familiar with the experiment regarding Ohm's law 
(b)(vi).  It is quite clear that the majority of candidates did not have a clear idea of suitable 
precautions (part (b)(vii)). Part (c), regarding fuses, once again was not well answered by the 
candidates. 
 
Question 2. This question concerned optics. 
The mean score for this question, just below pass mark, shows that candidates are not 
conversant with the topic optics (Table 4).  Generally candidates responded well to part (c).  
Mistakes were widely distributed throughout the question.  There were some candidates who 
made mistakes in the first parts getting the second part correct and vice versa.  However some 
mistakes did stand out.  In part (b), a substantial number of candidates did not draw the 
normal perpendicular to the glass block.  Besides, the emergent ray was often not parallel to 
the incident ray. A number of candidates marked the angles between the glass block and the 
ray for the incident and reflected angles. A large number of candidates did not have any idea 
how an image is produced by a lens for part (d).  Some candidates did not know what a 
virtual image is and that it cannot be seen on a screen (d)(iv). 
 
 
Question 3. This question concerned Hooke’s law. 
Candidates obtained the highest mean score in this question albeit not a very positive score 
(Table 4).  Most candidates showed that they were familiar with the correct steps of the 
experiment but when it came to the precautions, very few got these correct (a)(vii).  As 
indicated elsewhere, precautions in Physics experiments are related to accurate handling of 
apparatus and not safe handling.  In part (b) most candidates knew that the rubber band does 
not obey Hooke's Law, however the vast majority stated that this is because the elastic limit 
of the rubber band is exceeded. 
 
 
Question 4. This question concerned the solar system and the Universe. 
Candidates managed to obtain a mean pass score in this question.  Furthermore, S.D. is quite 
low when compared to the others.  This suggests that candidates were familiar with part of 
the topic while they were not so good in other parts (Table 4).  Indeed the candidates’ 
performance in the short 1-mark questions, i.e. parts ((a), (b)(i), (b)(iii) and (d), was quite 
good.  Although in part (d) many mistakes were committed indicating that the train of 
thought from the Red shift to the Big Bang is unclear.  In part (b)(ii), most candidates did not 
state that the gravitational force decreases with distance.  Similarly, in part (b)(iv), a majority 
did not state that the gravitational force increases with mass.  Furthermore, a substantial 
number of candidates stated that Saturn experienced a larger gravitational force because, 
unlike Earth, there are no planets between itself and Jupiter.  A variety of erroneous 
explanations were offered to explain why the planets orbit the sun and not Jupiter, the most 
common being that the sun is a sun and Jupiter is only a planet.  What was most surprising is 
that many candidates could not provide the function and/or orbit of satellites in part (f).  Most 
confused the two answers and some provided repeated responses.  
 
 
Question 5. This question concerned sound waves. 
In this question the mean score was very low when compared to the first four questions 
(Table 4).  As observed in paper IIA, the concepts in this topic are only superficially mastered 
by the candidates. In part (a)(ii), a number of candidates could not even mark the rarefaction 
and compression, while many candidates did not mark the exact wavelength.  Quite a number 
of candidates did not know the definition of frequency in part (b)(i).  In part (c) candidates 
gave a variety of errors making it difficult to identify common ones except for part (iv).  In 
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this part the common errors were changing the subject of the formula and not dividing by 
two.  Part (e) once again showed a variety of misconceptions on sound waves travelling 
through solids.  For instance, in part (e)(ii), a number of candidates expressed that sound 
travels faster in air since air has a smaller density or since it offers less resistance.  Some 
candidates suggested that sound travels only in air and cannot travel in solids (e)(i).  In part 
(e)(iv), some candidates could not mention two differences between sound and light waves or 
else they exchanged their properties. 
 
 
Part 3: Comments regarding the school-based Practical Coursework 
 
 
There seem to be an increased number of schools that are doing better experiments and 
producing better lab reports that reach the required SEC level.  However, comparison 
between the moderators’ comments and the actual marks allotted shows that in some schools, 
marks are still being considerably inflated at the expense of other schools that assess more 
fairly.  As a result, all the candidates’ marks presented by particular schools were changed 
accordingly so as to match the candidates’ performance.    
 
The variety of experiments is at fault in some schools and no proper balance across the 
syllabus is achieved.  At times simple experiments presented individually should have been 
grouped and presented as one experiment.  It should be evident that the candidates themselves 
have recorded data, plotted the best graph/s, made calculations and have drawn 
inferences/conclusions. Evidence from the examination scripts shows that the majority of 
candidates are not familiar with a constructive investigation through experimental testing 
(refer to comments for Paper IIA and IIB, and Q5 of Paper I). Greater attention also needs to 
be given to the precautions of experiments, as argued earlier. 
 
The practice of using a fill-in or ready-to-copy teacher-prepared handouts for performing 
experiments is a commendable one especially during the first year of Physics learning but 
should be discontinued during Forms IV and V.  It is highly recommended that the students 
should be aided by the teacher to follow instruction sheets/guidelines and to construct their 
own experimental report.    Furthermore, it is not advisable that more than one experiment is 
performed in a single session; interviews have shown that sometimes as many as six different 
experiments were performed in one day and then the write-up was assigned for homework.  
Experiments should be well-planned throughout the academic year and should allow time for 
the students to assimilate the knowledge. This should also be beneficial to the students in 
applying scientific concepts and hence in more sound learning. 
 
 
 
Chairperson 
Board of Examiners 
July 2006 


