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AM Physics 
May 2006 Session 

Examiners’ Report 

 

Part 1: Statistical Information 

Table 1 shows the distribution of grades awarded in the May 2006 session. 

 

Table 1: Distribution of grades awarded 

Grade A B C D E F Abs Total 

Number 29 75 123 106 70 115 15 533 

% of Total 5.44 14.07 23.08 19.89 13.13 21.58 2.81 100% 

 

Part 2: Comments regarding performance  
 
General Comments 
 

1. A significant number of students obtained 6 marks or less, out of the 40 
allocated for each theory paper.  This shows that they were very poorly 
prepared. 

2. About 15 students answered more questions than asked for in the rubric. 
These students did not gain anything by doing so. In fact they lost some time.  
Any extra questions not asked for in the rubric, were left uncorrected.  
Students should be discouraged from this practice. 

 
Comments regarding Paper 1 
 
Section A 
 
 
Question 1  
 
The majority of the students did not do particularly well in this question.  
They failed to solve velocity direction using vector addition. 
When solving part (b) (i) they used units instead of base quantities. 
 
Question 2 
 
The students performed moderately well in this question.  
The majority failed to include the gravitational force in the calculation of the maximum 
acceleration. 
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Question 3 
  
The students performed moderately well in this question.  
This problem involved considerable amount of calculation which was somehow the main 
source of error. A few students failed to define the principle of moments. 
 
Question 4 
 
Performance in this question was rather poor.  
Students used incorrect formulae related to angular motion. 
 
Question 5 
 
The students performed quite well in this question.  
The main difficulty in this question was the calculation of kilowatt hours expended by the 
bulb. 
 
Question 6 
 
The students’ performance in this question was good.  
Some students failed to distinguish properly between e.m.f. and terminal p.d. of a cell. 
 
Question 7 
 
Performance in this question was poor.  
Students wrongly related the intensity of the incident light beam with the frequency, and 
made incorrect use of formulae to find the work function. 
 
Question 8 
 
Performance in this question was excellent. 
 
 
Section B 
 
 
Question 9 
 
This question was chosen by the majority of the students and their performance was very 
good.  
Students made use of various experimental setups to verify the principle of conservation 
of linear momentum. However, a small number of students found it difficult to state the 
applicable Newton’s law for the presented physical situation. 
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Question 10 
 
This question was chosen by the majority of the students. Performance in this question 
was good.  
Students were aware of the physical principles in part (a) and used correct formulae for 
the calculations in part (b).  
A small number of students sketched an incorrect velocity-time graph for the filling of 
the three bottles. 
 
Question 11 
 
This question was only chosen by a few students and their performance was 
unsatisfactory.  
One of the mistakes made was, that the work done by gravity depends on the path taken 
and not simply on the difference in height. 
Students failed to mention the four types of energy changes in part (b).  
 
Question 12  
 
This question was chosen by the majority of the students. However their performance 
was poor. 
The main mistakes were made while drawing the force diagram of the bicycle rider and 
how these forces give rise to circular motion.  
In the problem part the students failed to reason out and determine the velocity of the 
combined skaters. Formulas related to angular momentum were also incorrectly used. 
 
Question 13 
 
This question was not a favourite choice with students but performance was excellent. 
Only a small number of students who attempted this question failed to set up and describe 
an experiment to verify the characteristics of a diode. 
 
Question 14 
A considerable number of students chose this question, however their performance was 
poor. 
Students failed to use the correct physical principles to reason things out and found it 
difficult to carry out certain calculations. 
 
Question 15 
 
The students’ performance in this question was excellent.  
The students used various methods to answer part (b) which shows that they were 
knowledgeable about the subject in question. 
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Comments regarding Paper 2 
 
Section A 
 
 
Question 1 
 
This question was generally well answered. 
Candidates showed familiarity with the process used in setting up a temperature scale. 
The distinction between heat and temperature was not always clear in the responses 
given.  Many students defined temperature as the degree of hotness rather than basing 
their answer on the concept of thermal equilibrium. 
 
Question 2 
 
Most students answered correctly the numerical part of this question based on 
calorimetry. 
Most candidates were not able to identify two sources of error, namely 

 the heat introduced by the wire, 
 the contribution from the masses of the bread and oxygen. 

The fact that the process was rapid and so heat losses were small, was not appreciated. 
 
Question 3 
 
Candidates understood this question on the model of the water molecule well, and were 
able to use correct expressions for the potential energy between the bonds.  However, 
marks were lost all too often in resolving the forces of attraction. 
 
Question 4 
 
There were many good answers to the numerical parts (a) (i) and (a) (ii) of this question 
on induced emf.   
Candidates were vague in their answers relating to the position of the ring when 
maximum emf was being induced, even though they were able to associate the conditions 
with the rate of change of flux linkage. 
A few candidates were able to refer to Lenz’s law in justifying the decrease in rotation 
due to presence of the magnetic field. 
 
Question 5 
 
Performance in this question, based on a waveform displayed on an oscilloscope, was 
very good. 
Candidates showed familiarity with concepts of frequency, amplitude and rms values, 
and were able to interpret an oscillogram correctly.   
Some students lost marks for being unable to sketch a circuit diagram for a bridge 
rectifier. 
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Question 6 
 
Responses to this question suggest that the topic of interference is not particularly 
favoured by candidates.  Many answers were vague, incomplete or inaccurate. 
Many candidates required coherent sources to have zero phase difference!   
Few candidates were able to connect the need of coherent sources with a permanent 
interference pattern. 
 
Question 7 
 
Many candidates were able to score good marks in this question relating to oscillations of 
a mass on a vertical spring. 
Candidates used the proper expressions and made correct calculations. 
Part (b) dealing with a spring on Earth and on the Moon, proved more demanding to 
many, and few were able to draw the correct conclusion. 
 
Question 8 
 
The first part of this question relating to “object distance”, presented no difficulties to 
most candidates.  Some were able to state that as the object moves to infinity, the image 
resides in the focal plane. 
Many students failed to gain any marks for part (b), which dealt with the size of the photo 
in the camera. 
 
 
Section B 
 
 
Question 9 
 
Responses to this question were good, showing that candidates have a good 
understanding of thermodynamics. 
Statements of the second law were correct though its proper relation to the efficiency was 
not always present. 
Candidates were able to identify correctly constant pressure and constant volume 
processes, use proper numerical expressions and work out correct calculations for the 
temperatures at C and D. 
Similarly, part (c) earned many candidates full marks.  Part (e), relating to efficiency of 
the engine, presented problems. 
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Question 10 
 
This was a question based on the Kinetic theory of gases.  Candidates did well while 
listing the four assumptions needed for deriving an expression for the pressure of an ideal 
gas.  In writing down the derivation, candidates should justify the main steps of the 
argument and relate them to the assumptions and the physical principles involved.  E.g. 
One cannot derive the expression properly unless at some point, the conservation of 
momentum is invoked! 
In part (b) (iii), few correct answers for the density were encountered. 
Part (c) dealing with isothermal and adiabatic compression, was well answered. 
 
Question 11 
 
This question was intended to test candidates’ knowledge on the topic of thermal 
conductivity. 
Candidates did well on most parts of the question, except perhaps part (b), where the 
explanation was not always sufficient. 
Part (d) dealt with numerical calculations of the heat flow through a composite wall.  
Students were well prepared as most of them were able to obtain accurate answers. 
 
Question 12 
 
Candidates were often able to state the two reasons why g at the poles was greater than 
that at the equator, but were sometimes unable to give unambiguous reasons or justify 
their statement with relevant equations. 
Concerning the derivation of the equation for the variation of g with height above the 
Earth’s surface, we repeat the comments that every step in the derivation needs to be 
justified using physical principles.  Candidates were in general able to appreciate the 
relationship, but not necessarily to translate it into a proper graph.  A common error made 
by those who reckoned height from the Earth’s surface, was that they failed to indicate a 
definite intercept on the g-axis. 
Correct answers were obtained to the numerical part of the question, dealing with an 
estimate of the number of stars in the galaxy. 
 
Question 13 
 
Candidates were able to define capacitance and list the factors on which it depends in the 
case of a parallel plate capacitor.   
Candidates were less successful in stating two desirable characteristics for the dielectric. 
Equally poor responses were obtained for descriptions of the structure and formation of 
the dielectric in an electrolytic capacitor.   
The first parts of section (c) elicited good answers, but part (iii) produced many incorrect 
answers. 
Students were able to deal correctly with the section dealing with the discharge of the 
capacitor. 
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Question 14 
 
In this question, candidates were able to derive an expression for the Hall Voltage, but 
were quite often unable to explain clearly its origin or to illustrate it with a proper 
diagram. 
Students scored good marks for the experimental description of the investigation of the 
magnetic flux density around a long straight conductor.   
The rest of the question presented no particular difficulties. 
 
Question 15 
 
Candidates showed familiarity with the basic characteristics of a progressive wave, and 
most were able to present an acceptable experimental description for the determination of 
the wavelength of sound. 
Candidates found the problem in part (c) difficult, and were generally not able to account 
for the ringing sound or to calculate its frequency. 
 
 
Comments regarding Paper 3 
 
In this year’s A-Level Physics practical sessions, the experiment was divided into two 
parts. In the first part, the students were required to obtain a calibration curve of 
resistance variation with temperature of a thermistor. This had to be achieved by placing 
the thermistor in a beaker partly filled with water and held by a stand over a spirit lamp. 
From the data obtained, the students were required to plot a graph of log R against 
temperature and determine from the graph two constants a and b of a linear equation. In 
the second part of the experiment, the students were required to re-heat the water in the 
beaker to the maximum temperature achieved in the first part of the experiment and then 
remove the thermistor from the beaker and let it cool. In this process, the students would 
then note the resistance variation with time during cooling. The students were then asked 
to plot a graph of temperature variation with time. The temperature values were to be 
obtained from the first calibration curve. 
 
Most of the students did well in the first part of the experiment. The most common 
mistakes as regards data taking and calculation were the following: 
 
� The water was not stirred during heating and the thermistor was left sitting at the 

bottom of the beaker. This resulted in very low resistance values due to high 
temperatures. 

� Students did not realize that resistance values read from the multimeter were in 
kOhms rather than Ohms and subsequent calculations of its log were incorrect. 

� Conversion from kOhms to Ohms was often carried out incorrectly (ex.   kOhms = 
10-3 Ohms was a typical mistake). 

� The gradient of the graph was in most cases calculated correctly but the students had 
problems finding the intercept. Quite rightly, the students plotted graphs that used 
much of the graph paper and this most often than not required that students started 
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their x-axis from a value which was not zero (a shift of the x-axis values to center the 
graph). When determining the value of the intercept, the students read the value just 
off the y-axis and this certainly was not the correct value for the intercept. See the 
figure below. 

 
In the second part of the experiment, the students did well. Those students who succeeded 
in doing part one well, generally obtained full marks from the second part too. The 
common mistakes in the second part were mostly related to errors in calculations and 
these most often were the result of incorrect use of the calculator. Students sometimes 
failed to read the questions correctly. 
 
In general, most of the students performed well in the practical session except possibly 
for those few who could have done much better if only they took care in reading the 
questions correctly and avoided making simple mistakes.  
 
 
 
Chairperson 
Board of Examiners 
July 2006 
 

40    50   60 

A ‘cut’ in the x-axis 

Intercept read incorrectly 
because x-axis does not 
start from zero 


