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AM Physics 
May 2009 Session 

Examiners’ Report 
 

Part 1: Statistical Information  

GRADE A B C D E F Abs Total 
Number 28 74 140 121 67 93 26 549 
% of Total 5.10 13.48 25.50 22.04 12.20 16.94 4.74 100 

 

Part 2: Comments regarding performance  
 
Paper 1 
 
Question 1  
 
Students proved to be knowledgeable in the use of base units to prove homogeneity. However, the majority 
of the students failed to resolve vectors in two components to determine the resultant force and 
consequently finding the magnitude and direction of the acceleration.  
 
Question 2 
 
The students performed well in this question. Students outlined the experiment in part b in various correct 
ways. Part (c) was the main culprit in this question where a considerable number of students did not 
provide a proper acceleration time graph. 
 
Question 3 
  
The students showed an average performance in this question. Few students provided a proper energy 
transition diagram. The students proved to be knowledgeable on the energy topic. 
 
Question 4 
 
The majority of the students provided correct definitions in part (a) of this question. However the main 
stumbling block encountered by the students was the conversion of the angle turned by the steering to the 
actual arc length in meters. Few students provided correct explanation for the existence of a couple on a 
steering handled with just one hand in part b iv. 
 
Question 5 
 
The students performed quite well in this question. The main culprit was the calculation of the extension 
where the students failed to convert the angle in radians. The majority of the students used correct formulas 
in their calculations. 
 
Question 6 
 
The students’ performance in this question was good. Students mainly failed to sketch the proper I-V 
characteristic of a bulb where in many cases the sketch included the I-V characteristics of a diode. 
 
Question 7 
 
The majority of the students failed to answer properly this question. Students showed lack of knowledge in 
the subject examined in this question.  
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Question 8 
 
The majority of the students showed an excellent performance in the question. 
 
Question 9 
 
This question was chosen by the majority of the students who showed a good performance. In part (c) the 
students provided correct equations for the momentum and energy conservation principles however a 
considerable number of students failed to solve (substitution/simultaneous methods) both equations to 
determine the required velocities.  
Further more in part (d) of the question, a considerable number of students showed confusion when asked 
to give the answers in terms of the quantity v for the velocity. 
 
Question 10 
 
The students’ performance in part (a) of this question was good and provided correct reasoning to chose 
whether the quantities given remained constant or not. The second part of this question was usually omitted 
except for the force diagram required in (b)(i). Those few students who carried out part c of this question, 
performed well in the calculations required. 
 
Question 11 
 
For part (a) of this question the majority of the students provided the proper definition for the moment of 
inertia. However few students provided proper explanations for the different moment of inertia of a 
cylinder rotating on its own axis or rolling down a slope. 
 
The majority of the students correctly outlined an experiment to determine the angular velocity of a rotating 
object.  
 
In parts (b) (iv), (v), (vi) the students’ performance in the required calculations was poor. 
 
Question 12  
 
A relatively small number of students chose this question. The students showed an average performance in 
this question in which the main culprit was part c. Students provided a circuit for one configuration only 
from which one could not determine the resistance of the diode. 
 
Question 13 
 
The students showed an average performance in this question. The majority of the students correctly 
outlined the experiment to determine the internal resistance of a cell. However a small number of students 
sketched the correct graph from which this resistance could be determined. 
 
The students’ performance in parts b and c was good. In part (d) students showed lack of knowledge in 
doing calculations and using correct formulas.  
 
Question 14 
 
In part a of this question, the majority of the students mentioned the photoelectric effect to prove the 
particle nature of light but failed to provide an acceptable experiment to prove the wave nature of light. In 
parts b and c students proved to be knowledgeable on energy levels. However in parts (c) (iv) and (v) the 
students showed lack of knowledge in the mathematical determination of Planck’s constant. 
 
 



AM EXAMINERS’ REPORT MAY 2009 
 

 4 

Very few students chose this question. They provided correct answers for parts (a) and (c). In part (b) the 
students were knowledgeable on the distinction between Beta and Gamma radiation but lacked knowledge 
on the determination of the penetration distance inside the Geiger tube. 
 
Paper 2 
 
Question 1 
 
Many misconceptions exist among the students regarding the setting up of a temperature scale. Indeed, 
many are under the impression that there are three fixed points, namely, the boiling point of water, the 
freezing point of water and the triple point, and that one needs to use all three. Few realise that the process 
involves the use of a defining equation. The common suggestion to divide the interval into 100 equal parts 
implies that the students make no distinction between calibrating a thermometer and setting up a scale. 
Indeed many responses were just descriptions of calibrating a mercury-in- thermometer. 
Candidates gave good responses regarding agreement or otherwise between scales and why different 
thermometers are required in practice. 
Candidates often failed to name correctly two characteristics of thermometric properties, giving instead 
characteristics of thermometers 

 
Question 2 
 
The numerical part of this question was generally well answered. In calculating the speed of the bullet such 
that it will just melt when suddenly stopped, some candidates incorrectly assumed the energy required 
corresponds to just the latent heat. 
Vague responses were given to the first part of the question regarding temperature fluctuations on land 
close to large bodies of water. Many, however, realised that the reason had to do with the high latent heat of 
water but were unable to conclude that the large amount of heat stored in the water serves as a buffer to 
temperature changes in the surrounding air 
 
Question 3 
 
The question presented no particular difficulties to the candidates and many were able to score good marks.  
 
Question 4 
 
Students, in general, showed familiarity with the concept of the dipole and were able to draw correctly the 
field lines around it. A few, however, presented diagrams for a parallel plate configuration. Many were able 
to relate the strength of the field to the density of the flux lines, less were able to relate direction to the 
tangent at a point. 
In part (b), it was generally appreciated that high charge densities are characteristic of pointed conductors 
but the reason why and the effect of ionization of air eluded candidates. 
In the numerical part of the question, part (c), candidates experienced no difficulty in finding the potential 
difference. Part (ii) elicited only a few correct answers 
 
 
Question 5 
 
The question required candidates to consider what happens to a moving electron as it enters a region of 
magnetic field and an electric field in parallel and perpendicular directions to the direction of motion. Not 
many gave the correct responses. 
Many students were able to deduce the formula for the frequency of the orbital motion of an electron and 
relate it to the cyclotron. 
Good responses were also given regarding the description of the cyclotron. 
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Question 6 
 
Students experienced no particular difficulties with this question and showed good knowledge of the topic. 
 
Question 7 
Students found part (a) (ii) rather difficult with many unable to complete part (b) 
 
Question 8 
 
First part of the question was well answered and candidates showed good knowledge on stationary and 
progressive waves. Part (b), also elicited good responses. Overall, students found the question straight 
forward. 
 
Question9 
 
Students were able to answer correctly the first part of the question concerning the First Law of 
Thermodynamics and its mathematical representation. The standard sign convention is also familiar with 
the candidates. 
The numerical part was not so well answered. Many were able to find the increase in the air temperature 
correctly and went no further. In finding the increase in the internal energy it was often not realised that 
∆W is by convention negative. 
Correct derivations of the expression for efficiency of a heat engine were not common but it was generally 
realised that a high source temperature and a low sink temperature increased efficiency. Assuming that the 
outside air temperature is beyond our control, students were required to conclude that high engine 
temperatures gives better efficiency and also that this puts a strain on the engine components 
Few were able to make the distinction between the theoretical efficiency and mechanical inefficiency 
factors such as friction. 
 
Question 10 
 
Most were able to score high marks in this question on all parts except a(iii) which required candidates to 
show that the expression for pressure and the relationship between K.E. and absolute temperature of a gas 
leads to the equation of state  
PV=kT. 
Most misunderstood the question and proceeded to show that the K.E. of a gas is proportional to the 
absolute temperature – a statement which is given in the question itself. 
 
Question 11 
 
The first part concerned conditions under which the law of gravitation applies. Candidates missed the point 
that it applies strictly to point masses and that the application to spherical distributions needs justification.. 
In part a(iii), candidates concluded that the equation for gravitational force needs no changes when masses 
were immersed in an infinite extent of liquid, but were generally unable to explain why. 
The derivation of the equation relating the radius and the periodic time of a satellite’s orbit was done well 
in most cases though candidates were less successful in part (c). 
Very vague responses were given as an explanation for the sensation of weightlessness for an astronaut in 
orbit. Candidates need to be more careful and precise with their explanations and to appreciate that a single 
word response or a phrase, hardly constitute an explanation. 
Some still persist in thinking the reason to be absence of gravity. 
 
Question 12 
 
First part was fairly well answered and candidates scored good marks in this section. 
Part (b) offered difficulties especially in calculating the time intervals t1 and t2. However, in many cases, 
the question was properly understood and the correct expressions used though the substitutions may have 
been at fault. 
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Question 13 
 
Students showed familiarity with Lenz’s law and the experiment to demonstrate it. Descriptive responses 
given were, in general, too short and lacking the necessary detail, with no connection between the 
observations and how they actually prove the law. 
Correct derivations for the emf across a moving conductor were common. The diagram indicating the 
relative directions perhaps less frequently correct. 
In part (c), of the question, concerning the interaction between the two solenoids, the responses presented 
were mixed. Those candidates who were familiar with the concepts of self and mutual inductance were able 
to do well. 
 
Question 14 
 
The question on SHM posed no particular problems except for those few who still sit for the examination 
unprepared and unable to write down even basic definitions. Familiarity with the equation was noted as was 
the ability to reproduce the derivation. 
The distinguishing factors between free and forced oscillations were generally clearly explained and 
candidates were able to describe Barton’s pendula demonstration of resonance. 
The graphs of the variation of amplitude with degree of damping for an oscillation system found many 
unprepared. 
 
Question 15 
 
This question produced mixed responses with the first part receiving fairly good answers. 
Descriptions of how sound waves are propagated in air lacked sufficient detail. 
Part b(ii) requested a description of how the speed of sound in air may be measured. Many responses 
described the echo method which is not considered sufficiently accurate at the level of the examination 
especially since more accurate methods should be familiar to the students as required by the syllabus. Quite 
a few described a method for measuring the speed of transverse waves in a string of a sonometer without 
realising that it is quite different from what was being asked. 

Practical Paper  
 
In this year’s practical paper, the candidates were required to investigate the heat conductivity of an 
unlagged aluminium rod. The paper was divided into two parts. In the first part of the paper the candidates 
were asked to connect a multimeter to a thermistor and then place the thermistor inside a beaker half filled 
with water. The beaker was held by a clamp over a spirit lamp. They were asked to measure the resistance 
of the thermistor as it varied with the temperature of the water as read from a liquid-in-glass thermometer. 
This enabled the candidates to have a ‘calibration’ curve of resistance with temperature and hence a 
relationship between resistance and temperature for the thermistor.  In the second part of the paper, the 
candidates were asked to place the spirit lamp under one end of a horizontally clamped aluminium rod. The 
aluminium rod had partially drilled holes at equal length intervals starting from the opposite end to where 
the spirit lamp was placed. The candidates were required to wait for the aluminium bar to reach a steady 
state and then take resistance readings using the thermistor in each of the drilled holes. Finally the 
candidates were asked to change the resistance measurements to temperature by using the calibration curve 
and the relationship they had obtained in the first part and hence plot a graph of temperature against 
distance from heat source for the aluminium bar.  
The vast majority of candidates succeeded in doing well in this practical. The mistakes taken by candidates 
varied.  

i) A common mistake that was not expected from students at this level was the incorrect 
conversion from Kelvin to degrees Celcius and vice versa. This mistake was found both in the 
first and second part of the paper.  
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ii)  One other mistake that was very common in the first part was the incorrect determination of 
the intercept from the straight line graph. This happened mostly because the candidates read 
the intercept from the graph when they had chosen an x-axis scale that did not start from zero.  

iii)  Also, some candidates chose to adopt the log to base 10 rather than the natural log that was 
indicated on the paper.  

Common mistakes in the second part of the paper were:  
iv) the inability to explain what the gradient of the temperature against distance from heat source, 

represented in the given relationship;  

v) the incorrect determination of the cross-sectional area of the aluminium rod or even worse the 
use of the diameter instead of the cross-sectional area;  

vi) and incorrect reasons when asked to state why the rate of heat flow at two separate 
points/holes along the rod were not equal. 

On the whole, it seems that most candidates are doing well in their practical session. One particular thing 
that was noted was that some candidates were unable to retrace their steps in their working even if they 
knew that their working was wrong.  They preferred to continue with the incorrect working rather than stop 
and think and determine what is wrong. Just to mention an example, if a candidate worked out the intercept 
incorrectly in the first part, then the temperature readings in the second part would be largely incorrect in 
the sense that one could get even negative absolute temperatures. Most candidates realised that this was 
incorrect, but they still continued with their working. Sincerely one hopes that this attitude is only due to 
exam tension and not due to the easier perception taken by some candidates that leads them into thinking 
‘... oh well, maybe something is wrong with the apparatus. It gets fixed later...’. They should however pay 
attention during their practical sessions and to the details mentioned in this report as these are necessary to 
obtain full marks from this paper. 
 
General Remark 
 
It is to be noted that the answering of questions beyond what is asked for in the rubric, is on the increase 
again.  In doing so, candidates’ waste precious time while gaining nothing in the way of marks.  These 
extra questions are not even corrected.  The last ones answered are simply ignored. 
 
Chairperson 
Board of Examiners 
July 2009 


