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SEC Physics
May 2011 Session
Examiners’ Report

Section 1: Statistical Information

During this session, 4044 candidates applied for the examination.  Out of these, 2256
candidates sat for Paper I + IIA (55.8%) and 1788 candidates sat for Paper I + IIB (44.2%).

Table 1: Distribution of candidates' grades for SEC Physics May 2011

GRADE 1 2 3 4 5 6 7 U ABS TOTAL
PAPER 
A 196 378 452 712 282 226 10 2256
PAPER 
B 199 385 476 201 468 59 1788
TOTAL 196 378 452 911 667 476 201 694 69 4044
% OF 
TOTAL 4.85 9.35 11.18 22.53 16.49 11.77 4.97 17.16 1.71 100

 ( 64.4 %) obtained grades 1-5
candidates ( 81.14 %) obtained grades 1-7

Section 2: Comments regarding candidates’ performance

2.1 General Comments

It is the intention of this report that teachers (and future candidates) read this report in detail 
and take note of observations and comments made.  The scope of this report is to enhance the 
teaching and learning of Physics in secondary schools with the aim of encouraging more 
candidates to continue with their education in Physics whilst at the same time achieving an 
adequate level of scientific literacy as required by our country.

The approach to the setting of the questions in this year’s papers was a continuation of the 
questions set in recent papers and in preparation for the new SEC Physics syllabus 2012.  
Some of the questions were set in a context aimed at testing the application skills.  Other 
questions were set in a practical context which demanded that the candidate had performed 
particular experiments in the school Physics laboratory in order to obtain high marks.  Other 
questions had a historical/STS setting.  At the same time, a few of the questions demanded 
formal definitions, without which the understanding of the concept cannot be verified.  The 
use of formulae and calculations constituted a good percentage of the paper as the use of 
mathematical skills is the language of Physics.

It was observed that the gap between the average mark in Paper 1 obtained by candidates 
opting for P2A and P2B remained constant after last year’s substantial increase.  This 
confirms that last year’s increase did not occur by coincidence but that a new trend has 
developed whereby Paper 2B candidates were noted to be academically very weak compared 
to the Paper 2A colleagues.   This provides a challenge to the paper setters to reach out to the 
Paper 2B candidates so that they too will demonstrate what they have learned during the 
three-year course in Physics.
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2.2 Paper 1

Table 2: Mean and Standard Deviation of raw scores in Paper 1 questions by paper choice

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

Mean
7.4 7.9 7.3 4.6 6.2 7.2 7.2 6.3 6.0 5.6 65.1

Paper 
(IIA)

S.D.
1.5 2.6 1.9 2.4 1.6 2.4 2.5 2.7 2.4 2.5 17.5

Mean
4.6 3.5 4.6 1.5 3.9 3.8 2.9 2.4 2.7 2.3 29.8

Paper 
(IIB)

S.D.
2.4 2.9 2.3 1.8 2.1 2.7 2.7 2.3 2.0 1.9 18.6

Question 1

Candidates generally performed well in parts (a) and (b)(i). This was not the case in part
(b)(ii) where most candidates were not able to explain clearly why geostationary satellites 
seem stationery from earth.  A common mistake was to state that the speed of the earth and 
the satellite were equal.  Other candidates gave generic answers without pointing out that 
these satellites move in the same direction as the spinning of the earth.

Question 2

Generally candidates answered this question well, except for part (c) where many candidates
used the equation s=(u+v)t/2 for both parts of the velocity-time graph (during acceleration 
and also constant velocity); rather than finding the area under the graph.  In part (d) a good 
number of candidates failed to work out the average velocity correctly and / or represented 
this value on the graph in an erratic manner.

Question 3

Most candidates fared well in parts (a) (i), (ii) & (iv). In question (a)(iii), a number of 
candidates named various factors which alter the driver’s reaction time rather than increase it
(such as being sober). Most candidates had difficulty with part (a) (v) of this question which 
sought to make the candidates analyse the data given. Some candidates replied only in terms 
of numerical calculations to show the difference between the rate of increase in the thinking 
and braking distances. 

In part (b) the question required candidates to interpret the given graphs rather than to explain 
which safety measures could have been applied.  Some candidates described safety features 
in the car such as crumble zones rather than focusing on the form of the graph.  
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Question 4

The majority of candidates scored very low marks on this question.  In parts (a) and (b), most 
candidates were not able to explain how the air particles, composing atmospheric pressure, 
act to hold the Magdeburg Hemispheres bound together and to give reasons why the plastic 
bottle crushes. 

In part (c), most candidates were able to answer correctly the experiment description and
work out the calculation. However some marks were lost due to the lack of detail about a 
correct procedure to find the area of the foot and to find one’s weight.  Unfortunately this 
indicates that some candidates did not actually perform the experiment during one of their 
laboratory sessions.  

In part (d) very few candidates added the value attributed to Atmospheric Pressure, although
the total pressure was required.  The calculation required that all the values are converted 
either as kPa or as Pa.  Many candidates failed to do this.

Question 5

Many candidates scored a high mark on this graph question.  Some candidates still plot 
graphs which cover a small area of the graph paper.  Others did not draw the best straight line 
through the points.  Marks were deducted in each of these cases.  Many candidates worked 
out the gradient correctly but lost marks since no evidence was given about the unit of the 
gradient. 

In part (b)(ii) most candidates answered that the ruler unbalances but did not provide details 
about the direction of unbalance (clockwise in this case). Generally, for the last part of the 
question, candidates correctly suggested moving Pan Y closer to the pivot but did not specify 
that the exact distance should be D/2.

Question 6

Very few (paper I+IIB) candidates scored high marks on this question. Many candidates 
answered (a)(i) correctly but a good number worked out the resultant force of the forward and 
backward forces in the diagrams without answering what was required. In question (a)(ii) 
most candidates were not able to list two forces that oppose the direction of motion. 
Furthermore, most candidates answered (b)(i) correctly but some of them failed to quote the 
correct units for momentum.  Quite a few candidates gave the units of momentum is ‘kg/m/s’. 
Finally, many candidates wrongly answered the last part of the question even if some of them 
changed the time value to 120s.

Question 7

In part (a)(i) candidates generally answered correctly but very few gave the expected 
equation for (a)(ii). On a positive note, a good number of candidates defined ‘half life’ 
correctly.  Many also managed to answer parts (b)(ii) & (iii) correctly as well as part (b)(iv) 
although they had difficulty to give a correct explanation. 
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Question 8

Surprisingly, very few candidates gave correct explanations for wavelength, amplitude and 
frequency. These are very basic concepts which anyone studying waves should know. The 
calculations in (b) were in general correct, as well as the diagram of the wave in part (c)(i).  
However, very few candidates gave correct explanations, very often showing their poor grasp 
of basic concepts.  For instance, some candidates stated that the frequency remained the same 
but the pitch increased. 

Question 9

Overall candidates scored average marks on this question.  

In 9(a) (i) most candidates failed to mention that transverse waves are made up of vibrations 
or oscillations and just mention the fact that they are electromagnetic waves – a repeat from 
the phrase given in the question.  Most candidates, on the other hand, are aware that such 
waves move at 90 degrees or perpendicular to the wave motion.  In (a) (ii) common answers 
include that all such waves carry energy and that they can pass through a vacuum.  Others 
mention that they travel at the speed of light.  A few had no idea what is meant by the term 
characteristics of waves.   They stated that such waves are transverse waves.

In 9(b) nearly most candidates scored high marks as they correctly inserted the missing words 
mentioning infra red, ultraviolet and frequency in the said order.  There were a number of 
instances when candidates seem to confuse ‘infra red’ and ‘ultra violet’ waves but this was 
only seen in a very small number of cases.  An even smaller minority have no idea what the 
question was about and gave answers relating to radiation problems such as witnessed by 
responses given concerning alpha and beta radiation.

In part 9(c) concerning the practical uses of gamma rays, the majority stated that gamma rays 
are used to sterilize food or to cure cancer, X rays are used to check bone fractures, etc.  Re 
microwaves the majority of answers given were those concerning the heating up of food.  In 
very few cases telecommunication means utilizing infra red were also mentioned.

Question 10

Overall candidates scored low to average marks on this question.

Most candidates failed to give correct definitions as to what constitutes longitudinal waves.  
In part 10(a)(i) they did not mention the term oscillation or vibration and simply stated that 
the wave travels in the same direction.  This shows that candidates lack detail when 
describing the way such waves travel.

This is again evident for part (a)(ii) which calls for a brief description of how sound is 
produced.  Typical answers simply state that sound is produced by vibrations and failed to 
explain that such vibrations give rise to compressions and rarefactions which travel through a 
medium.

For part (a)(iii) most candidates scored full marks, clearly showing to have understood that 
sound cannot travel in space since outer space is a vacuum.
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In part (b)(i) there was considerable difficulty witnessed by the answer relating to what is an 
echo.  Although many candidates tried to explain this by mentioning the phrase ‘reflection of 
sound’, however they were not able to explain how this occurs and simply stated that it was 
the reflected sound in an empty room.  Proof of this is supported by the answers given to part 
(ii) where the candidates tried to explain what happens when the roof of the cave is uneven.  
At this point the majority of candidates simply repeat the answer given to part (i)

In the last part of the question, many candidates failed to provide a complete correct answer 
for this calculation.  Many candidates gave the whole distance travelled by the sound (double 
the value required).  

2.3 Paper II

Table 3: Mean and Standard Deviation of raw scores for Paper IIA and Paper IIB 
questions

Question 1 2 3 4 5 Total

Mean
11.2 12.6 11.5 11.8 11.2 57.9

Paper (IIA)

S.D.
4.1 3.2 3.9 4.5 4.7 17.2

Mean
9.5 10.3 7.3 7.8 6.5 37.7

Paper (IIB)

S.D.
4.7 4.3 4.5 4.3 4.8 22.0

Question 1

In part (a)(i) many candidates drew the correct pattern and arrows but some failed to label the 
poles, N and S, others inverted the N and S, while others had the direction of the field 
inverted.  Most candidates answered part (ii) correctly.  In part (iii) a good number of 
candidates reached the conclusion that a south pole is produced but only a small number 
mentioned that magnetism was induced in the second metal bar.  In part (v) a number of 
candidates did not mention that repeated readings are required.

Part (b) was an application type of question which required candidates to apply their acquired 
knowledge in a new, non-familiar situation.  Many candidates did not work out the proper 
function of the magnet inserted in the door.  They did not realise that the switch closes due to 
the presence of the magnet, causes current to flow thus inducing a magnetic field.  On the 
other hand many candidates understood the role of the iron rocker in switching on the siren.  

In Paper IIB, many candidates seem to have understood the diagram clearly and most of the 
answers (i) to (v) were correct.  What seemed very clear in this part of the question is that 
many candidates do not know what is meant by the phrase ‘a closed switch’.  These 
candidates misinterpreted a closed switch to mean an open circuit because they explained 
using correct physics what happens when the switch is opened. 
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Question 2

Most candidates answered correctly parts (a) (i) & (iii) of this question.  In part (ii) many 
candidates had difficulty with assigning the correct units, but in this case the marking scheme 
did not allocate marks for these units.  

In part (b) (ii) a number of candidates who listed coal, oil and natural gas in the previous 
question, found difficulty to give a second advantage for using these fuels.  

In part (c) (i) a considerable number of candidates forgot to change grams into kilograms.  
Nearly none of the candidates could define ‘work’ in part (ii).  In part (iii) some candidates 
forgot to convert centimetres to metres whilst others used the answer to part 2 (c)(i) as the 
force.  In part (iv) most candidates referred to work done being converted into kinetic energy.  
Few candidates mentioned sound and heat.

Most candidates answered part (d) correctly.

Question 3

In part (a)(i) most candidates gave a correct answer, although quite a few had spelling 
mistakes,  a small number gave plastic as an answer.  In part (ii) some candidates made 
several mistakes.  Some candidates stated that the metal plate becomes negative when it is 
close to the charged insulator as negative charges jump on to the plate.  Others mentioned 
that positive charges move closer to the negative insulator.  Others gave the final status of the 
plate as neutral.  On the other hand a number of candidates gave very good answers scoring 
three marks.  Most candidates scored well in part (iii).  In part (iv) a good number of 
candidates did not understand the question, giving positive and negative as the answer.  In 
part (v) a good number of candidates managed the correct answer, giving very relevant 
examples.  This topic seems to have drawn a lot of interest from the candidates being a 
practical application of physics. 

In part (b)(i) a good number of candidates understood the question and gave a correct answer.    
In part (ii) very few candidates scored the full two marks here – the majority gave incorrect 
answers like, for example, that the damp cloth becomes more charged than the dry one.  Most 
candidates did not state what happens in both cases – they mentioned the dry cloth without 
mentioning the damp one.  In part (iii) a small number of candidates managed to answer 
correctly – they have a good grasp of the subject.  However a large number of candidates 
assumed that the paint was also charged.  This was not given as such in the question.  Most 
candidates scored well in parts (iv) and (v).

The great majority of candidates found this question easy and straightforward and from the 
answers one can deduce safely that social impacts of scientific applications are important in 
our lives.  This shows clearly that class teachers are teaching the subject along modern lines.

Question 4 

In part (a)(i) some candidates did not understand this question as their answer was incomplete 
or simply stated ‘the paddle’ or ‘the masses’ without qualifying the energy involved.  The 



SEC EXAMINERS’ REPORT MAY 2011

8

same happened in part (ii) where a  good number of candidates did not understand what is 
required of them and even failed to locate that this occurred in the water when the paddle 
rotated.  Most candidates scored fully in this part (iii).  In part (iv), unfortunately, the 
information about the masses were both equal (1 kg) was given in the following question, 
even though the masses in the diagram were visibly identical.  To make up for this, 
candidates who answered the next question incorrectly owing to an incorrect answer in this 
question were awarded the mark just the same.  In part (vi) the majority of candidates gave a 
correct answer and did well.  In part (vii) most candidates  gave a correct answer but those 
who did not mention that energy can be transferred or changed into other forms, were made 
to forfeit the 1 mark allotted. 

In part (b) the diagrams presented by the candidates varied from large, clear and neat to 
others being rather roughly drawn.  Although many candidates described the expected 
experiment -  taking the temperature at equal time intervals of cooling hot water placed in 
identical containers lagged with different materials - some candidates offered other invalid 
ones involving taking note of the temperature while heating up water.  In part (ii) some 
candidates gave excellent descriptions.  Others simply wrote statements of expected results 
rather than a description of the method used.  In part (iii) most candidates offered very good, 
detailed tables with relevant headings and also graphs of quantities to plot.  Some simply 
stated ‘put down results in a table and plot a graph’, losing some of the marks in this case.  In 
part (iv) some candidates gave excellent answers but a good number did not understand the 
question properly, giving irrelevant answers.  In part (v) most candidates answered correctly 
but others are still stating ‘take readings correctly’, losing the 2 marks allotted.   

Question 5

In part (a) (i) many candidates gave a correct diagram.  In part (ii) many candidates gave a 
correct answer but some called it a ‘series circuit’ (Paper IIB).

In part (b) many candidates worked out the calculations correctly.  Marks were allotted for 
the units of the answer values obtained.    

In part (c)(i) many candidates stated only a changing current of frequency 50 Hertz. They 
failed to indicate cycles per second.  In parts (ii) & (iii) some candidates found these 
calculations very difficult.  Again marks were allocated for the units of each answer value.

In part (d) some candidates found difficulty to answer this question about thermistors.  
Although the shape of the graphs helped candidates to answer some of the questions, other 
candidates indicated that they were not familiar with this part of the syllabus.  It should be 
noted that candidates should be familiar with all the syllabus as stated in the official 
documents.
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2.4 Comments regarding school-based Practical Coursework

During this year twenty-one schools were chosen for moderation of laboratory scripts.  This 
represented about 18 % of all the scripts presented.  A substantial number of interviews with 
private and school-presented candidates were held to verify the authenticity of the laboratory 
work presented.  The candidates interviewed were both from the section of the private 
candidates and from schools which were not moderated during this year.  The following 
points, though recurrent in the last few years, need to be repeated.

 Practical work as being done in some of the schools is recommended.  Such good 
practice was evident through the variety of the experiments presented and the 
originality of some of the experiments.   The candidates’ work was fairly assessed and 
comments were written by the teacher as a guide to the candidate to improve his/her 
work.  Repeated readings and graphs were presented whenever the experiment led to 
such work.  Each experiment was explained by means of a few sentences which
described the method and a clear diagram of the equipment was drawn.  Precautions 
were listed; a table of results and a conclusion/analysis of results concluded the 
experimental write-up. 

 A substantial number of Physics teachers have taken up the syllabus suggestion of 
using the marking criteria to correct the candidates’ lab report.  Matsec moderators are 
using this criteria to analyse the candidates’ reports when they visit schools.  The 
criteria should be made known to the candidates before the start of the experiment.  In 
schools where teachers were using this marking criteria, it was reported that 
candidates reacted positively as the criteria provided a formative assessment of their 
practical work report.  Some schools have reported an increased awareness and an 
improvement in the quality of the work submitted by the candidates following the 
introducing of these marking criteria.    

 A teacher demonstration can never replace the candidates actually performing an 
experiment except in exceptional cases where the school does not have enough of the 
required equipment.  In all other experiments, all candidates are expected to set up the 
apparatus, observe and take readings, write their own method and precautions, draw 
graphs if applicable and write a conclusion.  Teachers may aid the candidates by 
providing a handout that complements the experiment but does not spoon-feed the 
candidates.

 Whenever the standard of the experiments presented was too low or the experiments 
were not of SEC level, marks were reduced for all the candidates of the particular 
school or class.  As from this year, candidates were informed of their lab report mark, 
separate from their overall SEC grade.

 In the case of private candidates, all the above instructions apply.  Private candidates 
are treated in the same way as other candidates and are expected to perform their own 
experiments, which are required to be of the same standard as those presented by the 
other candidates.      

Chairperson
Board of Examiners
July 2011
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Section 1: Statistical Information


During this session, 4044 candidates applied for the examination.  Out of these, 2256 candidates sat for Paper I + IIA (55.8%) and 1788 candidates sat for Paper I + IIB (44.2%).


Table 1: Distribution of candidates' grades for SEC Physics May 2011

		GRADE

		1

		2

		3

		4

		5

		6

		7

		U

		ABS

		TOTAL



		PAPER A

		196

		378

		452

		712

		282

		 

		 

		226

		10

		2256



		PAPER B

		 

		 

		 

		199

		385

		476

		201

		468

		59

		1788



		TOTAL

		196

		378

		452

		911

		667

		476

		201

		694

		69

		4044



		% OF TOTAL

		4.85

		9.35

		11.18

		22.53

		16.49

		11.77

		4.97

		17.16

		1.71

		100





 ( 64.4 %) obtained grades 1-5


 candidates ( 81.14 %) obtained grades 1-7


Section 2: Comments regarding candidates’ performance


2.1
General Comments


It is the intention of this report that teachers (and future candidates) read this report in detail and take note of observations and comments made.  The scope of this report is to enhance the teaching and learning of Physics in secondary schools with the aim of encouraging more candidates to continue with their education in Physics whilst at the same time achieving an adequate level of scientific literacy as required by our country.


The approach to the setting of the questions in this year’s papers was a continuation of the questions set in recent papers and in preparation for the new SEC Physics syllabus 2012.  Some of the questions were set in a context aimed at testing the application skills.  Other questions were set in a practical context which demanded that the candidate had performed particular experiments in the school Physics laboratory in order to obtain high marks.  Other questions had a historical/STS setting.  At the same time, a few of the questions demanded formal definitions, without which the understanding of the concept cannot be verified.  The use of formulae and calculations constituted a good percentage of the paper as the use of mathematical skills is the language of Physics. 

It was observed that the gap between the average mark in Paper 1 obtained by candidates opting for P2A and P2B remained constant after last year’s substantial increase.  This confirms that last year’s increase did not occur by coincidence but that a new trend has developed whereby Paper 2B candidates were noted to be academically very weak compared to the Paper 2A colleagues.   This provides a challenge to the paper setters to reach out to the Paper 2B candidates so that they too will demonstrate what they have learned during the three-year course in Physics.

2.2
Paper 1


Table 2: Mean and Standard Deviation 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

		7.4

		7.9

		7.3

		4.6

		6.2

		7.2

		7.2

		6.3

		6.0

		5.6

		65.1



		

		S.D.

		1.5

		2.6

		1.9

		2.4

		1.6

		2.4

		2.5

		2.7

		2.4

		2.5

		17.5



		Paper (IIB)

		Mean

		4.6

		3.5

		4.6

		1.5

		3.9

		3.8

		2.9

		2.4

		2.7

		2.3

		29.8



		

		S.D.

		2.4

		2.9

		2.3

		1.8

		2.1

		2.7

		2.7

		2.3

		2.0

		1.9

		18.6





Question 1

Candidates generally performed well in parts (a) and (b)(i).  This was not the case in part (b)(ii) where most candidates were not able to explain clearly why geostationary satellites seem stationery from earth.  A common mistake was to state that the speed of the earth and the satellite were equal.  Other candidates gave generic answers without pointing out that these satellites move in the same direction as the spinning of the earth.


Question 2


Generally candidates answered this question well, except for part (c) where many candidates used the equation s=(u+v)t/2 for both parts of the velocity-time graph (during acceleration and also constant velocity); rather than finding the area under the graph.  In part (d) a good number of candidates failed to work out the average velocity correctly and / or represented this value on the graph in an erratic manner.

Question 3


Most candidates fared well in parts (a) (i), (ii) & (iv).  In question (a)(iii), a number of candidates named various factors which alter the driver’s reaction time rather than increase it (such as being sober).  Most candidates had difficulty with part (a) (v) of this question which sought to make the candidates analyse the data given.  Some candidates replied only in terms of numerical calculations to show the difference between the rate of increase in the thinking and braking distances.  

In part (b) the question required candidates to interpret the given graphs rather than to explain which safety measures could have been applied.  Some candidates described safety features in the car such as crumble zones rather than focusing on the form of the graph.  

Question 4

The majority of candidates scored very low marks on this question.  In parts (a) and (b), most candidates were not able to explain how the air particles, composing atmospheric pressure, act to hold the Magdeburg Hemispheres bound together and to give reasons why the plastic bottle crushes. 


In part (c), most candidates were able to answer correctly the experiment description and work out the calculation.  However some marks were lost due to the lack of detail about a correct procedure to find the area of the foot and to find one’s weight.  Unfortunately this indicates that some candidates did not actually perform the experiment during one of their laboratory sessions.  


In part (d) very few candidates added the value attributed to Atmospheric Pressure, although the total pressure was required.  The calculation required that all the values are converted either as kPa or as Pa.  Many candidates failed to do this.


Question 5

Many candidates scored a high mark on this graph question.  Some candidates still plot graphs which cover a small area of the graph paper.  Others did not draw the best straight line through the points.  Marks were deducted in each of these cases.  Many candidates worked out the gradient correctly but lost marks since no evidence was given about the unit of the gradient. 

In part (b)(ii) most candidates answered that the ruler unbalances but did not provide details about the direction of unbalance (clockwise in this case).  Generally, for the last part of the question, candidates correctly suggested moving Pan Y closer to the pivot but did not specify that the exact distance should be D/2.

Question 6

Very few (paper I+IIB) candidates scored high marks on this question.  Many candidates answered (a)(i) correctly but a good number worked out the resultant force of the forward and backward forces in the diagrams without answering what was required.  In question (a)(ii) most candidates were not able to list two forces that oppose the direction of motion. Furthermore, most candidates answered (b)(i) correctly but some of them failed to quote the correct units for momentum.  Quite a few candidates gave the units of momentum is ‘kg/m/s’. Finally, many candidates wrongly answered the last part of the question even if some of them changed the time value to 120s.


Question 7

In part (a)(i) candidates generally answered correctly but very few gave the expected equation for (a)(ii). On a positive note, a good number of candidates defined ‘half life’ correctly.  Many also managed to answer parts (b)(ii) & (iii) correctly as well as part (b)(iv) although they had difficulty to give a correct explanation. 


Question 8

Surprisingly, very few candidates gave correct explanations for wavelength, amplitude and frequency.  These are very basic concepts which anyone studying waves should know.  The calculations in (b) were in general correct, as well as the diagram of the wave in part (c)(i).  However, very few candidates gave correct explanations, very often showing their poor grasp of basic concepts.  For instance, some candidates stated that the frequency remained the same but the pitch increased. 


Question 9

Overall candidates scored average marks on this question.  


In 9(a) (i) most candidates failed to mention that transverse waves are made up of vibrations or oscillations and just mention the fact that they are electromagnetic waves – a repeat from the phrase given in the question.  Most candidates, on the other hand, are aware that such waves move at 90 degrees or perpendicular to the wave motion.  In (a) (ii) common answers include that all such waves carry energy and that they can pass through a vacuum.  Others mention that they travel at the speed of light.  A few had no idea what is meant by the term characteristics of waves.   They stated that such waves are transverse waves.


In 9(b) nearly most candidates scored high marks as they correctly inserted the missing words mentioning infra red, ultraviolet and frequency in the said order.  There were a number of instances when candidates seem to confuse ‘infra red’ and ‘ultra violet’ waves but this was only seen in a very small number of cases.  An even smaller minority have no idea what the question was about and gave answers relating to radiation problems such as witnessed by responses given concerning alpha and beta radiation.


In part 9(c) concerning the practical uses of gamma rays, the majority stated that gamma rays are used to sterilize food or to cure cancer, X rays are used to check bone fractures, etc.  Re microwaves the majority of answers given were those concerning the heating up of food.  In very few cases telecommunication means utilizing infra red were also mentioned.


Question 10


Overall candidates scored low to average marks on this question.


Most candidates failed to give correct definitions as to what constitutes longitudinal waves.  In part 10(a)(i) they did not mention the term oscillation or vibration and simply stated that the wave travels in the same direction.  This shows that candidates lack detail when describing the way such waves travel.


This is again evident for part (a)(ii) which calls for a brief description of how sound is produced.  Typical answers simply state that sound is produced by vibrations and failed to explain that such vibrations give rise to compressions and rarefactions which travel through a medium.


For part (a)(iii) most candidates scored full marks, clearly showing to have understood that sound cannot travel in space since outer space is a vacuum.


In part (b)(i) there was considerable difficulty witnessed by the answer relating to what is an echo.  Although many candidates tried to explain this by mentioning the phrase ‘reflection of sound’, however they were not able to explain how this occurs and simply stated that it was the reflected sound in an empty room.  Proof of this is supported by the answers given to part (ii) where the candidates tried to explain what happens when the roof of the cave is uneven.  At this point the majority of candidates simply repeat the answer given to part (i)


In the last part of the question, many candidates failed to provide a complete correct answer for this calculation.  Many candidates gave the whole distance travelled by the sound (double the value required).  

2.3
Paper II


Table 3: Mean and Standard Deviation of raw scores for Paper IIA and Paper IIB questions

		Question

		1

		2

		3

		4

		5

		Total



		Paper (IIA)

		Mean

		11.2

		12.6

		11.5

		11.8

		11.2

		57.9



		

		S.D.

		4.1

		3.2

		3.9

		4.5

		4.7

		17.2



		Paper (IIB)

		Mean

		9.5

		10.3

		7.3

		7.8

		6.5

		37.7



		

		S.D.

		4.7

		4.3

		4.5

		4.3

		4.8

		22.0





Question 1

In part (a)(i) many candidates drew the correct pattern and arrows but some failed to label the poles, N and S, others inverted the N and S, while others had the direction of the field inverted.  Most candidates answered part (ii) correctly.  In part (iii) a good number of candidates reached the conclusion that a south pole is produced but only a small number mentioned that magnetism was induced in the second metal bar.  In part (v) a number of candidates did not mention that repeated readings are required.

Part (b) was an application type of question which required candidates to apply their acquired knowledge in a new, non-familiar situation.  Many candidates did not work out the proper function of the magnet inserted in the door.  They did not realise that the switch closes due to the presence of the magnet, causes current to flow thus inducing a magnetic field.  On the other hand many candidates understood the role of the iron rocker in switching on the siren.  

In Paper IIB, many candidates seem to have understood the diagram clearly and most of the answers (i) to (v) were correct.  What seemed very clear in this part of the question is that many candidates do not know what is meant by the phrase ‘a closed switch’.  These candidates misinterpreted a closed switch to mean an open circuit because they explained using correct physics what happens when the switch is opened. 


Question 2


Most candidates answered correctly parts (a) (i) & (iii) of this question.  In part (ii) many candidates had difficulty with assigning the correct units, but in this case the marking scheme did not allocate marks for these units.  


In part (b) (ii) a number of candidates who listed coal, oil and natural gas in the previous question, found difficulty to give a second advantage for using these fuels.  


In part (c) (i) a considerable number of candidates forgot to change grams into kilograms.  Nearly none of the candidates could define ‘work’ in part (ii).  In part (iii) some candidates forgot to convert centimetres to metres whilst others used the answer to part 2 (c)(i) as the force.  In part (iv) most candidates referred to work done being converted into kinetic energy.  Few candidates mentioned sound and heat.


Most candidates answered part (d) correctly.

Question 3

In part (a)(i) most candidates gave a correct answer, although quite a few had spelling mistakes,  a small number gave plastic as an answer.  In part (ii) some candidates made several mistakes.  Some candidates stated that the metal plate becomes negative when it is close to the charged insulator as negative charges jump on to the plate.  Others mentioned that positive charges move closer to the negative insulator.  Others gave the final status of the plate as neutral.  On the other hand a number of candidates gave very good answers scoring three marks.  Most candidates scored well in part (iii).  In part (iv) a good number of candidates did not understand the question, giving positive and negative as the answer.  In part (v) a good number of candidates managed the correct answer, giving very relevant examples.  This topic seems to have drawn a lot of interest from the candidates being a practical application of physics. 

In part (b)(i) a good number of candidates understood the question and gave a correct answer.    In part (ii) very few candidates scored the full two marks here – the majority gave incorrect answers like, for example, that the damp cloth becomes more charged than the dry one.  Most candidates did not state what happens in both cases – they mentioned the dry cloth without mentioning the damp one.  In part (iii) a small number of candidates managed to answer correctly – they have a good grasp of the subject.  However a large number of candidates assumed that the paint was also charged.  This was not given as such in the question.  Most candidates scored well in parts (iv) and (v). 


The great majority of candidates found this question easy and straightforward and from the answers one can deduce safely that social impacts of scientific applications are important in our lives.  This shows clearly that class teachers are teaching the subject along modern lines.

Question 4 

In part (a)(i) some candidates did not understand this question as their answer was incomplete or simply stated ‘the paddle’ or ‘the masses’ without qualifying the energy involved.  The same happened in part (ii) where a  good number of candidates did not understand what is required of them and even failed to locate that this occurred in the water when the paddle rotated.  Most candidates scored fully in this part (iii).  In part (iv), unfortunately, the information about the masses were both equal (1 kg)  was given in the following question, even though the masses in the diagram were visibly identical.  To make up for this, candidates who answered the next question incorrectly owing to an incorrect answer in this question were awarded the mark just the same.  In part (vi) the majority of candidates gave a correct answer and did well.  In part (vii) most candidates  gave a correct answer but those who did not mention that energy can be transferred or changed into other forms, were made to forfeit the 1 mark allotted. 


In part (b) the diagrams presented by the candidates varied from large, clear and neat to others being rather roughly drawn.  Although many candidates described the expected experiment -  taking the temperature at equal time intervals of cooling hot water placed in identical containers lagged with different materials - some candidates offered other invalid ones involving taking note of the temperature while heating up water.  In part (ii) some candidates gave excellent descriptions.  Others simply wrote statements of expected results rather than a description of the method used.  In part (iii) most candidates offered very good, detailed tables with relevant headings and also graphs of quantities to plot.  Some simply stated ‘put down results in a table and plot a graph’, losing some of the marks in this case.  In part (iv) some candidates gave excellent answers but a good number did not understand the question properly, giving irrelevant answers.  In part (v) most candidates answered correctly but others are still stating ‘take readings correctly’, losing the 2 marks allotted.   

Question 5 


In part (a) (i) many candidates gave a correct diagram.  In part (ii) many candidates gave a correct answer but some called it a ‘series circuit’ (Paper IIB).


In part (b) many candidates worked out the calculations correctly.  Marks were allotted for the units of the answer values obtained.    

In part (c)(i) many candidates stated only a changing current of frequency 50 Hertz.  They failed to indicate cycles per second.  In parts (ii) & (iii) some candidates found these calculations very difficult.  Again marks were allocated for the units of each answer value.

In part (d) some candidates found difficulty to answer this question about thermistors.  Although the shape of the graphs helped candidates to answer some of the questions, other candidates indicated that they were not familiar with this part of the syllabus.  It should be noted that candidates should be familiar with all the syllabus as stated in the official documents.

2.4
Comments regarding school-based Practical Coursework

During this year twenty-one schools were chosen for moderation of laboratory scripts.  This represented about 18 % of all the scripts presented.  A substantial number of interviews with private and school-presented candidates were held to verify the authenticity of the laboratory work presented.  The candidates interviewed were both from the section of the private candidates and from schools which were not moderated during this year.  The following points, though recurrent in the last few years, need to be repeated.


· Practical work as being done in some of the schools is recommended.  Such good practice was evident through the variety of the experiments presented and the originality of some of the experiments.   The candidates’ work was fairly assessed and comments were written by the teacher as a guide to the candidate to improve his/her work.  Repeated readings and graphs were presented whenever the experiment led to such work.  Each experiment was explained by means of a few sentences which described the method and a clear diagram of the equipment was drawn.  Precautions were listed; a table of results and a conclusion/analysis of results concluded the experimental write-up. 


· A substantial number of Physics teachers have taken up the syllabus suggestion of using the marking criteria to correct the candidates’ lab report.  Matsec moderators are using this criteria to analyse the candidates’ reports when they visit schools.  The criteria should be made known to the candidates before the start of the experiment.  In schools where teachers were using this marking criteria, it was reported that candidates reacted positively as the criteria provided a formative assessment of their practical work report.  Some schools have reported an increased awareness and an improvement in the quality of the work submitted by the candidates following the introducing of these marking criteria.    


· A teacher demonstration can never replace the candidates actually performing an experiment except in exceptional cases where the school does not have enough of the required equipment.  In all other experiments, all candidates are expected to set up the apparatus, observe and take readings, write their own method and precautions, draw graphs if applicable and write a conclusion.  Teachers may aid the candidates by providing a handout that complements the experiment but does not spoon-feed the candidates.


· Whenever the standard of the experiments presented was too low or the experiments were not of SEC level, marks were reduced for all the candidates of the particular school or class.  As from this year, candidates were informed of their lab report mark, separate from their overall SEC grade.

· In the case of private candidates, all the above instructions apply.  Private candidates are treated in the same way as other candidates and are expected to perform their own experiments, which are required to be of the same standard as those presented by the other candidates.      
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