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Part 1: Statistical Information

The distributions of grades awarded in the May 2014 session are given in the table below.

GRADE A B C D E F Abs Total
Number 22 58 126 96 59 40 25 426
% of Total 5.16 13.62 29.58 22.54 13.85 9.39 5.87 100

Part 2: Comments regarding candidate’s performance

Paper I
Section A

Question 1

The majority of candidates performed well in this question. It seems that candidates were well
acquainted with the conditions for static equilibrium as requested in part (a). Surprisingly, candidates
seemed to have a minor concern in stating a condition necessary for the two persons to carry the
same weight.

Question 2

Few candidates provided complete correct answers to this question. Candidates lacked the necessary
knowledge and understanding needed to derive the relationship between centripetal acceleration and
linear velocity. Part (b) was correctly worked by a good number of candidates with some failing to
describe clearly the trajectory taken by the mass when the string breaks.

Question 3

Candidates performed rather poorly in this question. Responses lacked the knowledge necessary to
give correct reasons why classical wave theory fails to explain photoelectric emission and how
Einstein’s theory overcomes the shortcomings of classical theory. However, candidates performed
rather well in the last part of the question.  This was a rather routine type of question that required
calculations of the work function and threshold frequency. This might explain why most candidates
performed rather well.

Question 4

The majority of the candidates provided a correct similarity and difference for the two cases presented
in part (a) of this question. It is amazing how candidates at this level do wrong mathematical
calculations when requested to determine the increase in KE of a mass of blood. Quite a surprising
number of candidates found incorrectly the change in KE by first finding the difference in velocity,
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squaring this value and multiplying by half the mass. Candidates also found it difficult to calculate the
power as requested in part (b)(ii) of the question.

Question 5

A considerable number of candidates provided wrong responses and explanations as to which of the
two balls will arrive first in the two scenarios illustrated in this question. It seems that candidates
perform rather badly in this type of questions which require candidates to apply scientific knowledge
(in most cases candidates do have this scientific knowledge) and take a decision on the results that
they arrive at after following a structured thinking process. Candidates seemed to be geared well to
questions that involve calculations. This was evident from the correct answers given to the last parts
of the question.

Question 6

While candidates gave correct answers to the first part of the question, the same cannot be said for
the rest of the question. It seems that some candidates have the misconception that coefficients or
constants in an expression do not carry any units. This transpired from the many responses that
directly stated that the drag coefficient has no units without even any hints at some sort of derivation
of the units. Surprisingly, some candidates found it difficult to identify the factor that has the greatest
effect on air drag despite the fact that the equation itself made it pretty obvious.

Question 7

The candidates performed well in most parts of the question. The standard derivation was correctly
carried out by the majority of candidates. Candidates found it difficult to compare the drift velocities in
conductors and semiconductors on the basis of the number of charge carriers.

Question 8

A large number of candidates performed badly in this question. Candidates failed to explain the
observations described in part (a) despite the fact that the answer had to revolve simply around the
term internal resistance. In fact, only few candidates mentioned internal resistance. In part (c) a small
number of candidates provided the correct graphical sketch that shows the relation between voltage
and the resistance. Part (d)(ii) was answered correctly by a little number of candidates. Responses
indicated that candidates had little knowledge that the battery had an internal resistance and this led
them to incorrect deductions as to whether the lamp will light up or not.

Section B
Question 9

This question was attempted by more than half the total number of candidates. The majority of the
candidates stated correctly Newton’s second law of motion. However, one has to remark the fact that
some candidates did not provide a complete full bodied statement of this law and at times proper
scientific terminology was lacking. There were also a considerable number of unclear explanations of
why thick air filled cushions are used as landing platforms. Part (c)(i) saw only a small percentage of
candidates giving a proper response backed up with reasoning as to why water propellant is better
than air propellant. It seemed that the candidates that attempted this question did not have the
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problem solving skills necessary to go through the sections of part (c) and give correct answers to
these questions. Candidates did well in part (d)(i) but surprisingly were not able to indicate a proper
assumption used to carry out the calculations in part (d)(i). This might indicate a superficial learning
and understanding that is not to be expected from candidates at this level.

Question 10

This question was attempted by about 70% of the total number of candidates but only 21% of these
candidates managed to obtain 20 or more marks from this question. Candidates found difficulty in
drawing a simple free body diagram that shows the direction of the forces on the moon, its velocity
and acceleration relative to the centre of the planet. They also found difficulty in defining angular
velocity. The majority of the candidates that attempted this question were not able to calculate the
angular and linear velocities of the planet mainly due to difficulties in the calculation of the time for
one complete revolution. Part (b) of the question saw a good overall performance by the candidates
that attempted this question.

Question 11

This question was not a popular option chosen by the students. In fact, less than 30% of the total
number of candidates attempted this question. From the answers given by candidates to part (a), it
transpired that candidates were familiar with the respective charges of the radiations given but not
with their respective masses. As expected, candidates were knowledgeable about the effects that
emission of radiation has on the mass number and proton number of parent nuclei. However, rather
surprisingly, candidates found difficulty in part (b) of the question despite the fact that it was a pretty
standard type of question. Proper use of scientific terminology combined with proper detailing of the
scientific process, that were essential in answering the sections of part (c) were the main causes why
candidates performed rather badly in this question. Only 25% of the candidates that attempted this
question managed to obtain more than 60% of the total marks allocated to this question.

Question 12

This question was attempted by slightly less than 45% of the candidates. The candidates that
attempted this question performed fairly well. Candidates did not find any particular difficulties in
answering parts (a), (b) and (c). Potential marks were lost in the various sections of part (d). In
particular, the majority of candidates that attempted this question failed to calculate the length of the
cord.

Question 13

This question was the second most attempted question from Section B. The majority of the
candidates provided correct answers to parts (a), (b) and (c) but, surprisingly, candidates found it
difficult to correctly define the temperature coefficient of resistance and to correctly work out its value
as requested in part (d) of the question. As expected from recall type of questions such as that in part
(e), candidates were able to fully state Kirchoff’s first and second laws. However, applying these two
circuit laws to find an unknown emf source and an unknown resistance seemed much more difficult to
achieve by these candidates. The problem solving skills needed at this level seemed to be lacking.
Responses indicated difficulties in current directions and subtracting potential gains or drops.
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Question 14

This was one of the least attempted questions. Less than a quarter of the whole number of candidates
attempted this question. Those candidates who attempted this question performed moderately well
with some obtaining full marks. The difficulties encountered by the candidates were various: some
were unable to provide an additional circuit to show how electrons emitted by the cathode may be
accelerated towards the anode A; in numerous cases polarities were given in reverse; few candidates
succeeded in sketching the variation of current with p.d. for light of constant intensity and in properly
explaining this. Those candidates who performed badly in this question did so in part (c) and (d).

Question 15

This question was by far the most attempted question from Section B. It was attempted by almost
89% of the candidates sitting for this paper. Candidates performed rather well in this question and
seemed to be knowledgeable on all concepts examined. There were no major issues with this
question.

Paper II
Section A

Question 1

Essentially all candidates attempted this question. However, the results were mixed. In part (a)
almost all candidates answered correctly, but in part (b) a considerable minority failed to correctly
identify the three terms essential to thermodynamics. This did not follow into part (c) where the vast
majority correctly identified the two separate relations required. In part (d), while almost all candidates
linked an adiabatic compression with a rise in temperature, many did not use the concept of internal
energy, which again hints at a superficial understanding of advanced level thermodynamics on the
candidate’s part. On the other hand, in part (e), many candidates successfully answered both parts
correctly. Finally, although part (f) should have been straightforward, many candidates did not fully
understand the question, that is many took different states than the two put forward in the question.
This question and others suggests that students need to invest more into understanding the individual
subjects and devote more effort into comprehension of the particular question being asked.

Question 2

Many candidates answered parts (a) and (b) correctly but, in part (a), a number of candidates
connected the ammeter and voltmeter incorrectly while some did not even include the heater unit. In
part (c), almost all candidates mentioned one of the two reasons but very few mentioned both. Almost
all candidates were successful in part (d), as opposed to almost all candidates having problems in
part (e). In the graph, almost every candidate either did not label the axes or did not use them
correctly. As in part (d), most candidates were correct in their answers for part (f). However most did
not identify the lack of heat losses in part (g).
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Question 3

Overall, this question was mostly answered correctly. A majority identified the need for an integer
number of wavelength in the phase difference in part (a). However, quite a large number did not
mention the phase difference in their reasoning and left the answer at the wavelength criterion. Part
(b) was correctly answered by most candidates. Most parts of the following two numerical questions
were also answered correctly, but some of the candidates misidentified quantity d with a 1/d value.
Finally, in part (e), most candidates identified a sufficient number of properties and had good
reasoning throughout the process.

Question 4

In part (a), most candidates arrived at the correct answer. In part (b), on the other hand, many
candidates commenced on the right track but found major issues when determining the path
difference. Many candidates rushed their way through the question leaving unattempted parts. Part
(c) was, similarly, not very well understood with many candidates reporting the opposite effect rather
than the actual answer.

Question 5

The condition for S.H.M in part (a) was identified by the majority of candidates. In part (b)(i) through
(iv), again, most candidates did well. However, some found working numerical problems difficult and,
in fact, did not correctly answer these questions. Some of these candidates inputted the numbers
correctly into the equation but did not use their calculator correctly, indicating a lack of investment in
learning how to use this invaluable exam aide or failure to recheck one’s working. A small number of
candidates correctly answered part (b)(v), but most did not correctly implement the relations
necessary to make the calculation. Part (b)(vi) was answered correctly by the majority of candidates.

Question 6

For the description of part (a), many candidates related the flux linkage with the back e.m.f but failed
to correlate the rate of change of the flux linkage linearly with this back e.m.f. In part (b)(i), the
straightforward question was answered correctly by most candidates but some had difficulty in making
the capacitance the subject of the formula in (iii). Similarly, most found it difficult to identify the
advantage of using an inductor over a resistor in the circuit mentioned.

Question 7

In this question, most candidates were very successful in responding correctly. Some had difficulty in
part (c), but overall candidates got almost full marks.

Question 8

A large number of candidates did not perform very well in this question. In part (a), a large number of
candidates gave the voltage across the capacitor and not the resistor, while the same candidates
neglected to include the milli factor in the calculation in part (b). On the other hand, parts (c) and (d)
were answered correctly by most candidates. In parts (e) and (f) most candidates correctly answered
segments of the questions but some, once again, had difficulty in axis labelling and some basics of
sketching, such as graph size and so on. Finally, although in part (g) most candidates gave a good
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value for the resistance, some gave very unrealistic values where the process would either be
completed in a few seconds or take much longer than indicated in the question.

Section B

Question 9

The question begins with a review of the basic theory behind some parts of the kinetic theory of gases
and then asks for a few applications. Almost all candidates attempted this question. In the theory part
of the question, including parts (a) through (f), most candidates answered correctly with some having
an issue in identifying what the term random means. In part (g) (i) many did not include the internal
energy quantity in their reasoning, but correctly answered part (ii). Similarly, most candidates were
successful in part (h).

This changed when the numerical part of question was attempted. In part (i), most candidates did not
answer any of the three parts completely correctly with the vast majority starting each segment
correctly and losing track there. Nevertheless, some did answer the whole part correctly. The final
part of the question is very telling about candidate’s intuition concerning ideal gases. Some identified
the high temperature condition with a sufficient reasoning. However, more identified very low
temperatures as the limit where the ideal gas state is tended to. Most often, this was accompanied
with no reasoning, although some provided a flawed reasoning.

Question 10

This question focused on the application of principles of thermodynamics. All the theory of this
question is contained in part (a) with a simple statement of the second law of thermodynamics. Most
candidates were successful in this recall question. As in the preceding question, many responses
indicated that candidates experienced the application segment, found in part (b), to be beyond their
abilities. Just over half the candidates that attempted this part gave responses that indicated serious
consideration, with many parts being left blank in the case of the others. For part (b)(i), many found
the correct temperatures at A and B. This is true for (ii) as well, though some did not apply correct
adiabatic equation. In (iii) most candidates found the correct final value. Similarly, most candidates
who attempted (v), got the correct value. In (vi) most attempts failed to determine the correct work
done. (vii) had mixed responses with many correctly arriving at the correct answer but with an
approximately equal number not working the calculation correctly for various reasons. In (viii) almost
all candidates did not answer the question correctly, with some not even attempting it. Many did not
correctly identify the two quantities that should have been used.

Question 11

In part (a)(i), many candidates correctly determined the horizontal and vertical components. However,
in (ii) many did not include the factor of two due to there being two strings. Similarly, many did not
successfully complete (iii). Due to the formula being incorrect in (iii) in most cases, the numerical
answer of (iv) turned out to be incorrect. In part (b), many correctly identified the problem in the figure
with a correct explanation. However, a number of candidates had difficulty in the sketches of (ii) and
(iii). Some failed to show, through their diagram, that like charges repel and some failed to identify the
correct equipotential surface in (iii), indicating a lack of intuition in electric fields. Many appeared to
appreciate the different segments of the motion of the falling electron, but many responses were too
brief for part (c) (i). Similarly, in part (d), most answered correctly but did not indicate as to how the
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angles will change. In part (c), (ii) most answers were sufficient.  However, candidates had difficulties
in using sketches to communicate their ideas.

.

Question 12

As with question 9, given its large theory segment, many candidates attempted question 12. In part
(a), many correctly recalled the statement of Newton’s law of gravity. However, a small minority
stated that G is only applicable on Earth. Similarly, in part (b) (i), many gave the correct expression for
the acceleration due to gravity on Earth but in (ii) there was a mixed response with many not offering
two correct assumptions. Similarly, in part (c) many arrived at the correct expression in (i) but did not
give sufficient reasoning for (ii). In part (d) many found the correct expression but, in part (e), a
significant minority did not correctly estimate this standard value. In part (f), as well as in other
question segments, a large number of candidates answered the question correctly except that they
suggested using the relation to find the unknown quantity, whereas a graph should be drawn to do
this. Finally in part (g) most candidates were either successful or did not attempt the question.

Question 13

While a significant number of the candidates answered part (a)(i) correctly, many struggled with
providing a reason for this answer. Many correctly answered (ii). In part (b), most candidates that
attempted this question correctly identified the symbols in the equation. However, a number had
difficulty with the angular frequency symbol. As for (ii), many answered with a rote convention answer
with few attempting to explain the answered in terms of a physical process. In (iii) the vast majority
correctly changed the minus symbol into a plus for the negative x-direction travelling wave. For part
(c), many answered part (i) correctly but, in (ii) and (iii), many did not explain themselves well with
some contradicting themselves. While candidates performed, overall, better in the qualitative
questions, work still needs to be done on communicating ideas scientifically. In part (d)(i) most
candidates offered the standard wire grid demonstration with some opting for alternative ways of
showing this. Although most candidates were successful in correctly answering part (i), they struggled
to come up with an answer in (ii). Many left this segment blank and those who did attempt it did not
give a complete method.

Question 14

Very few candidates attempted this question while most of those who did, attempted it as a final
question and left many blank parts. In part (a), most candidates were successful in the three answers
though a large number did not correctly find the neutral point. In part (b)(i) about half correctly gave
the standard derivation but many found difficulty in starting it. In (ii) many left important pieces of
information out and a large number were off in their final equation where it was provided. In (iii) many
did not describe the direction and magnitude of the current in that the observation and reasoning was
left out and a restatement of the question was given. Very few candidates arrived at the correct
answer of part (c). Quite a number of candidates found the correct relation that describes the radius
and stopped there, or continued with an incorrect final answer.

Question 15

More candidates attempted this question than the preceding one possibly due to the mostly
descriptive nature of the problems. In fact, a number of candidates did not attempt any of the
numerical problems and focused solely on the qualitative ones. In part (a), many of the candidates
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listed experimental conditions of the setup where the problem asks for conditions on the light being
shown. Most were successful in identifying one or two correct conditions. In part (b) most candidates
seemed to have understood the problem but provided insufficient detail for the experiment. Despite
this, most candidates did well here. Similarly most candidates did well in part (c). In part (d) (i) most
candidates correctly identified the equal amplitude condition but quite a number did not point out the
overlapping of bright and dark fringes issue. On the other hand, in (ii) a balanced number identified
that phase is not important for diffraction. Again in (iii) an equal number of candidates mentioned the
coherency condition that lasers offer. As for (iv), an alarming number of candidates identified white
light as having a single wavelength. Besides this, candidates fared satisfactorily in this answer.
Candidates should not expect qualitative questions to be more straightforward than quantitative ones.

Paper III
In this year’s practical paper, the candidates were asked to investigate the rigidity modulus of a
copper wire using rotational oscillations. As has been the case for the last couple of years, the
investigation was divided into two parts. In the first part, the candidates were required to determine
the moment of inertia of large metal discs using two different methods. In the second part, candidates
were requested to make use of the value of the moment of inertia of the metals discs to determine the
rigidity modulus of copper through rotational oscillations. In general, candidates did very well in the
practical session, with almost less than 5% of the candidates obtaining less 80% of the total marks
allocated to this paper. While the procedures were pretty straightforward, the following points will
highlight areas of improvements that could potentially help candidates to perform better in the
practical session.

In part A:
 the majority of candidates had no difficulties up till step 9. The only minor issues were related

to incorrect calculations;
 a few number of candidates were unable to correctly read the time from the stopwatch;
 some candidates were unable to explain the energy changes taking place as the dumb bell

rolled down along the wooden beam;
 candidates drew correct, properly sized graphs. Only very few candidates forgot to write down

the axis titles and the graph title;
 candidates found difficulties in calculating the gradient and, most often than not, the value of

the gradient was given without its unit;

In part B:
 the data collected by some candidates revealed that, despite the clear instructions, these

candidates performed planar oscillations rather than rotational oscillations;
 the graph sketched was, again, properly sized and plotted by most candidates;
 some candidates were unable to use the value of the gradient and the expression in step 36

to determine the rigidity modulus of copper.

It seems that most candidates are doing well in their practical session. Attention to detail in carrying
out the experiment and in carefully following the instructions given on the paper could earn candidates
the marks necessary to obtain full marks from this paper.

Chairperson

2014 Examination Panel


