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AM Physics 
May 2007 Session 

Examiners’ Report 

 

Part 1: Statistical Information 

Table 1 shows the distribution of grades awarded in the May 2007 session. 

Table 1: Distribution of grades awarded 

Grade A B C D E F Abs Total 

Number 26 84 137 117 75 105 27 571 

% of Total 4.6 14.7 24 20.5 13.1 18.4 4.7 100% 

 

Part 2: Comments regarding performance  

General Comments 

This report describes the performance of the students on a question by question basis. 
The final remark is a general overview of the global performance of the students. 
 
Comments regarding Paper 1 
 
Question 1 
 
The students performed quite well in this problem. However, some students failed to 
draw correctly the lift vector perpendicular to the body of the plane.  
 
Question 2 
 
This problem especially part (a) was misinterpreted by a considerable number of 
students.  Many students answered the question by drawing and detailing the water cycle 
(vaporization /condensation) without any reference to the energy changes. As regards to 
part (b) the students failed to provide an equation relating Power to Gain in KE and PE. 
 
Question 3 
 
The students have properly defined the term Centripetal Force however a small number 
of them did not state its direction. In part (b) many students calculated the angular 
velocity but did not give the answer in rev/s as required in the question. As regards to part 
b (ii) and (iii), many of the students failed to use the angular motion equation similar to 
the linear motion equation. 
 



AM EXAMINERS’ REPORT MAY 2007 

 3 

Question 4 
 
The majority of the students performed well in this question. However a number of 
students miscalculated and provided certain answers for the masses that are unreasonable. 
 
Question 5 
 
The majority of the students performed well in this question especially in part (a). 
However, some students drew a circuit with the external resistor connected in parallel to 
the cells while the question specified that the external resistor should be connected in 
series. 
 
Question 6 
 
A limited number of students performed well in this question. Many students answered 
that there isn’t any pd across resistor C since the switch was open. Very few students 
understood the concept of pd balance as the switch was closed. 
 
Question 7 
 
In this question the students provided a whole range of incorrect answers some of them 
including diffraction of light, photons hitting the hydrogen glass tube, etc. However, 
those students who mentioned the discrete energy levels of hydrogen, permitted levels 
and their related photon energies, provided correct answers for parts (b) and (c). 
 
Question 8 
 
The majority of the students correctly mentioned in part (a), the discharging of a 
capacitor having an exponential decay curve and provided two correct nuclear equations 
for part (b). However a considerable number of students miscalculated the number of 
initial atoms present and the time even though they used the proper equations. 
 
Question 9 
 
This question was opted for by the majority of the students. The conservation of linear 
momentum principle was well defined by the majority of the students in part (a). The 
students described all the measurable quantities required and how to calculate the initial 
velocity of the dart. Again, certain students wrongly calculated the answers to part (c) 
even though they used the proper equations. 
 
Question 10 
 
Students performed well in part (a) and (b) of the problem. However in part (c), some of 
them provided an incorrect vector diagram for the skier (eg: the weight vector was many 
times drawn perpendicular to the slope instead of vertically down) and used incorrect 
equations. 
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Question 11 
 
A considerable number of students found it difficult to define the term moment of inertia. 
Some students preferred to give its definition mathematically. Similarly, some students 
stated the principle of conservation of linear momentum instead of that for angular 
momentum. The majority of the students gave good examples of the application of 
angular momentum. In part (c iv) some of the students did not use the angular motion 
equivalent of the linear motion equations. 
 
Question 12 
 
The majority of the students gave correct definitions for part (a) of the question. In part 
(b), the students correctly described the experiment using one of two methods (horizontal 
wire was also accepted). However, a considerable number of students drew the wrong 
sketch of the extension vs load graph and did not provide a linear equation to determine 
the Young’s Modulus from the graph.  
 
Question 13 
 
Students’ performance in part (a ii) was rather lacking. As in problem 12, students found 
it difficult to derive a linear equation to obtain a linear graph when determining the EMF 
and the internal resistance. The majority of the students correctly stated Kirchhoff’s laws 
and used them in the calculations required in part (c). 
 
Question 14 
 
Candidates preferred to write down the equation for the temperature coefficient of 
resistance instead of explaining it. Some of them provided a whole range of circuit 
designs for the experiment to find α. Some of the circuit designs included voltmeters 
connected in series and ammeters connected in parallel. A limited number of students 
wrote a correct description including the correct graph and calculation methods. 
 
Question 15 
 
The majority of the student performed well in this problem.    
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Remarks: 
 
The performance in this paper was either very poor or very good. Considering the fact 
that these students sat for the A-level exam, certain candidates lacked even some of the 
necessary basic knowledge in Physics.  Some examples are: 
 

• principles of conservation of momentum mixed with questions related to 
electricity; 

• voltmeters connected in series and ammeters connected in parallel; 
• students drawing the water cycle when it was not asked for. (Some students drew 

whole picture diagrams showing the cycle without even hinting at the energy 
changes taking place); 

• photons hitting the Hydrogen lamp glass envelope, stating that they emitted a 
non- continuous spectrum. 

 
Comments regarding Paper 2 

Question 1 
 
 The first part of the question regarding the Triple point of water and its role in defining a 
temperature scale, proved difficult.  Some students were not even aware that the Triple 
point is a temperature. Most were familiar with the equation defining a temperature, but 
not with the condition under which it applies. 
 
The second part of the question requested examples of properties of materials that may be 
used to establish a scale of temperature.  Respondents were therefore required to state 
both property and material it refers to, e.g. “length of a mercury column”.  Single word 
answers such as “length” or “mercury” or “volume”, were considered vague and were 
awarded no marks. 
 
Question 2 
 
Many statements of the first law were inaccurate.  Students persisted in making 
statements like change in internal energy depends, or is proportional to, when they should 
say that it is equal to the sum of the heat supplied and the work done. 
 
Similarly, when asked to explain the sign convention, candidates were expected to be 
more specific than just stating that it signifies whether work is done on or by the gas.  
Complete statements like “positive signifies work done on the gas” were expected. 
 
In part (b), very few were able to calculate the efficiency correctly.  Students did not 
realise that the heat lost to the river is a component of the power output. 
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Question 3 
 
Candidates showed familiarity with the principal specific heats of a gas, and most were 
able to explain why a gas has many specific heats.  Many responses centred around a 
statement to the effect that gases are susceptible to pressure while solids are not.  
Responses based on work done by/on gas during expansion/compression, were 
preferable. 
 
The numerical part was correctly done by most students.  The only problem encountered 
was converting units of cubic metres to litres. 
 
Question 4 
 
Candidates were expected to specify a unit positive charge in the definition of electric 
field strength.  Many did and were also familiar with the relationship between the field 
strength and the negative potential gradient. 
 
The numerical part of the question offered no particular difficulties. 
 
Question 5 
 
Part (a) was generally answered correctly and candidates showed that they understood the 
circuit and principles well. 
 
Those who failed in part (b), were not able to appreciate that the bulb required a high 
current for a short time, and so the time constant is crucial.  Some students misunderstood 
part (b) (ii) and offered responses like “insert a dielectric” or “increase area of plates of 
capacitor”.  Since such responses suggest a replacement with a higher value capacitor, 
they were accepted.  Naturally changes referring to the charging circuit could not be 
accepted. 
 
Question 6 
 
There were many correct answers to this question, especially the numerical parts.  The 
definition of rms value, however, was rarely given in terms of an equivalent dc with the 
same heating effect.  Students mostly attempted a mathematical approach. 
 
Candidates realised that an oscilloscope should be used to determine the frequency of an 
ac, but in many cases no details of measurements were given. 
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Question 7 
 
This question offered no particular difficulties except in part (a), which required 
candidates to identify a point with maximum pressure on the displacement graph.  Most 
were able to do so, but were unable to explain why. 
 
Question 8 
 
Students who were able to write the proper equation for the lens, managed to obtain 
correct value for object distances. 
 
The most common error was substituting numerical values with inconsistent units, e.g. f 
in cm and x + y in metres.  Many students were able to obtain a quadratic equation and to 
conclude that two possibilities existed. 
 
It was obvious from the responses, that candidates were not familiar with the fact that 
least distance between object and screen for a real image to be formed, is four times the 
focal length. 
 
Question 9 
 
Most students were able to score high marks in this question.  Candidates showed 
familiarity with the principles involved and presented correct responses both to questions 
on theory as well as to numerical questions. 
 
The only part to present difficulties was the part concerning the indications suggested by 
the value of the ratio of the principal specific heats of the gas.  It is not common 
knowledge that it indicates the atomicity of the gas. 
 
Question 10 
 
Students were able to state correctly the assumptions for the kinetic theory and that 
Brownian motion experiments provide evidence to justify a particular model, even 
though in many cases they were unable to describe the model properly, restricting the 
description to a box full of particles.  Statements that these particles are in random motion 
and exert a pressure because of the rate of change of momentum were required. 
 
In part (b)(i) candidates were required to show that consistency between the two relations 

is possible if 2
3
1 CNmRT = .  In part (b)(ii) derivation of the expression kT2

3  for the 

kinetic energy of translation of a molecule, is standard theory. 
 
The last part of the question required candidates to conclude that the gas will not escape 
the Earth’s gravitational attraction because its average speed is much less than the escape 
velocity. 
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Question 11 
 
It was appreciated in general that free electrons are able to transport both charge and 
energy, resulting in metals being able to conduct both heat and electricity.  The fact that 
the atoms in a solid vibrate and transmit KE, was less appreciated. 
 
The concept of a black body is well understood and candidates were able to describe the 
practical black body as a cavity with a tiny hole at the side.  Graphs of the distribution of 
the energy with wavelength were generally correct. 
 
The numerical part was well answered. 
 
Question 12 
 
Candidates experienced no problems in answering this question.  Those who attempted 
this question were, in general, able to score high marks. 
 
Question 13 
 
The section of this question dealing with the solenoid and measurements using a Hall 
Probe, was fairly well answered.  However, part (b), dealing with a rectangular coil in a 
uniform magnetic field elicited very vague and incorrect responses.  Basically, candidates 
assumed that a couple exists whereas they were required to prove it.  Very few 
considered the fact that two parts of the coil experienced forces which do not contribute 
to the couple. 
 
The concept of a radial field was rarely developed in part (b)(iii). 
 
Question 14 
 
Candidates were familiar with Lenz’s law but rarely with its experimental verification.  
Commonly, candidates suggested the experiment of a magnet approaching a coil 
connected to a galvanometer, and omitted to state that there will be repulsion and 
explaining why this happens. 
 
Candidates need to improve their understanding of the concept of self-inductance.  
Correct answers for the mechanical power of the motor in part (d)(iii) were rare. 
 
At advanced level, candidates are expected to have a rough idea of orders of magnitude.  
It should be known that electric motors are fairly efficient devices and yet some 
candidates persist is accepting an efficiency of a fraction of a percent for their answer. 
 
Question 15 
 
Candidates performed fairly well in this question about waves. 
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General Comment about Units 
 
It is very important that candidates can understand and manipulate units.  Not only are 
questions set on units, but this type of knowledge might help candidates to solve some 
types of problems, even when they are in doubt about the correct equation to be used. 
 
Comments regarding Paper 3 
 
In this year’s practical paper, the students were required to investigate the properties of a 
small coil spring. The students were asked to load masses on the spring and determine the 
extension produced with every load and also to determine the period of oscillation of the 
spring with every pair of loads on the spring. They were asked to choose a suitable pair of 
variables from a formula that related the mass of the loads to the extension and to plot a 
graph to show the relationship between the two. From the graph, they were asked to 
determine a value for the Young’s modulus of the spring. Furthermore another formula 
relating the period of oscillation of the spring with the mass of the load was given. By 
plotting a second graph and through the use of the value of the Young’s modulus 
obtained from the first graph, candidates were required to determine a set of constants 
related to the physical dimensions of the spring.  
 
The vast majority of candidates succeeded in doing well in this practical. The most 
common mistakes with the reading of data were the conversions from cm to m and from 
grams to kg. Students at this level should absolutely avoid these mistakes. The choice of 
variables to plot for the first graph were most of the time acceptable even though some 
students managed to mix up the given formulae or rearrange the formulae in the y = mx + 
c form incorrectly. The graph related to the first formula was in most cases correct. A 
common mistake with graphs that keeps repeating itself from year to year is that students 
plot a graph whose axis values have been chosen to have a multiplicative factor but they 
forget to include this factor when working out the gradient. As regards the second 
formula, some students got confused when they saw that it included a constant that 
represented the mass of the hanger which was not given. This was done on purpose by 
the examiner to have the students think about the situation and how it can be solved. 
Quite a large number of students solved this difficulty and managed to correctly 
rearrange the equation so that the constant became part of the intercept term.  However, 
some students thought that it was a mistake in the paper and they arbitrarily set a value 
for the mass hanger or even worse assumed that the mass of the hanger was zero.   
On the whole, it seems that most students are doing well in their practical session. They 
should however pay attention to details that are necessary to obtain full marks from this 
paper. 
 
 
 
Chairperson 
Board of Examiners 
July 2007 


