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AM Physics
May 2012 Session

Examiners’ Report

Section 1: Statistical Information

The total entry for 2012 was 499 candidates.  The number of candidates sitting for Advanced 
Level Physics remained practically unvaried from the previous year.

Table 1: Distribution of candidates' grades for AM Physics May 2012

GRADE A B C D E F Abs Total
Number 31 75 175 72 47 75 24 499
% of Total 6.21 15.03 35.07 14.43 9.42 15.03 4.81 100

Section 2: Comments regarding candidates’ performance

2.1 Paper I

Table 2: Analysis of raw score for Paper I Section A

Question number 1 2 3 4 5 6 7 8

Mean 8.2 6.8 10.6 7.7 4.2 8.1 8 5.7

Maximum mark 12 17 13 13 7 12 14 12

Minimum mark 0 0 1 0 0 0 0 0

Standard Deviation 2.0 4.6 2.3 3.5 1.4 2.7 3.8 3.2

Facility Index 0.7 0.4 0.8 0.6 0.6 0.7 0.6 0.5

Discrimination Index 0.55 0.57 0.53 0.67 0.47 0.56 0.65 0.63

Question 1

The question was designed to first test the candidates’ knowledge of dimensionality and 
homogenous units. In the second part of the question the candidate is asked to use the 
resistance formula from the first part to find the speed with which a car would have to move 
at to counter such a force. In general candidates fared well in this question however a large 
minority struggled to answer part (b), which asked for the relationship between derived and 
base units. Of these, most did not establish the relationship that derived units can be reduced 
to base units. On the numerical part, the vast majority identified what the question asked for 
however some had difficulty in arriving at the correct answer.
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Question 2

The majority of candidates did not answer part (a) fully, they were asked to define what a 
projectile is, however most identified this with any object moving through air, whereas most 
failed to mention its ballistic nature or more precisely that it is moving freely. In the 
numerical parts candidates progressed fairly well. Part (d) tested candidates on the major 
assumption made during the numerical parts, which is that gravity has no horizontal 
component, despite having varied answers most failed to answer this correctly. This part may 
have been phrased better

Question 3

Ideas of power, work and energy are tested in this question, with an emphasis on the concept 
of the conservation of energy. Overall the answers were suitable. Part (c) posed a slight 
stumbling block for some candidates, particularly when attempting to identify sources of 
energy loss in a lifting machine.

Question 4

The question tested the candidates’ ability to work on circular motion problems. On the 
numerical parts candidates answered most of the questions in general. There was a derivation 
part, which most than half performed well, and lastly there was a small part on explaining 
why objects moving in circular motion with constant speed are necessarily accelerating. On 
this note some struggled to identify that velocity has an associated direction.

Question 5

Moments and forces can be used to solve a number of mechanical problems. The question 
combines these two techniques to solve a problem involving a tower crane and a cable. 
Candidates were successful in majority here, but a number of them focused on one of these 
two without identifying that they can be combined. More emphasize should be made on these 
kind of synoptic style questions.

Question 6

In part (a) candidates are asked to define electric current, a majority failed to do this, which is 
a serious problem that should be impressed much more when introducing the physical 
concept on current and electricity. The second part tested candidates understanding of 
insulators, conductors and semiconductors in terms of free electrons which they were quite 
successful in doing. Similarly in Part (c) candidates advanced well however not as well as in 
part (b) which is more of a standard question.
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Question 7

The question involves balanced amounts of numerical and theoretical questions which seem 
to be the best method of testing. In the first parts candidates are asked to present IV 
characteristic curves for a length of metal wire and a filament lamp, they are then asked to 
derive the resistance formula for a set of three resistors in parallel. This last part appears to be 
a god discriminator between those who understand the concepts of current and potential 
difference and those who do not. In part (c) candidates are asked to give the numerical
current and potential difference across a set of resistors in a combination of series and parallel 
topologies; in this part candidates fared well.

Question 8

Questions relating to radioactive decay and elementary particle physics are presented here, 
candidates answered most questions favourably, except for part (a.ii). In this part candidates 
are asked to write a suitable decay relation for an isotope of Cobalt, but a significant minority 
did not identify that the atomic number and mass number should be balanced on either part of 
the relation.

Table 3: Analysis of raw score for Paper I Section B

Question number 9 10 11 12 13 14 15

Freq. of Q. selected ( %) 79 44 81 62 30 31 41

Mean 15.7 13.1 13 10.6 9.9 12.1 12.5

Max mark 24 23 24 22 23 24 23

Min mark 2 2 1 1 1 1 1

Standard Deviation 4.4 4.8 4.6 5.2 5.2 5.6 5.1

Facility Index 0.6 0.5 0.5 0.4 0.4 0.5 0.5

Discrimination Index 0.61 0.70 0.71 0.67 0.64 0.74 0.73

Question 9

The vast majority of candidates attempted this question, indicating that candidates are 
focusing too greatly on certain questions as opposed to an even balance between the different 
aspects of this section. Candidates excelled over most of the question with slight difficulty in 
fully explain all the details of an experiment they are asked to present, but overall quite good.

Question 10

Similarly most candidates answered the majority of the question. However a typo occurred in 
part of this question at the printing stage. Special consideration in favour of the candidates 
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was given whilst marking. However this error did not impede most candidates from
progressing through most of the derivation. In general candidates started off correctly but 
made one or more errors whilst calculating.

Question 11

The question tests the candidates’ knowledge of Young’s modulus and their ability to work 
out numerical questions involving scenarios therein. The majority of candidates were able to 
define different regimes of behaviour for a stretched body, and to differentiate between 
ductile and brittle materials. Similarly candidates were able to relate Hooke’s constant to 
Young’s modulus with certainly geometric considerations. On the numerical side there was a 
balanced response, but most candidates started in the right direction.

Question 12

There are three parts to this question, the second involves a number of numerical questions 
which seem to have been clear and answered correctly in general. Part (c) tests the 
candidates’ ability to state and use Kirchhoff’s laws in the simplest non-trivial circuit. On this 
last part candidates found it difficult to finish the question successfully due mainly to its 
length, more focus should be given to these kinds of questions in future. Part (a) was the least 
answered correctly, it involved a number of basic conceptual questions concerning current 
and drift velocity. In particular candidates did not identify that in the drift velocity model, 
average electrons are considered as representations of the flow of current through a conductor 
as opposed to slow moving non-accelerating electrons. Also candidates did not identify, in 
the main, current flow involves all the electrons in a conductor and not only the relatively few 
at the switch.   

Question 13

The theme of this question is on the dependence of resistance on temperature and how it can 
change in linear potential dividers. Candidates in the vast majority progressed well here, with 
only some problems in the potential divider case, where they are asked to determine the 
potential different between various points along it.

Question 14

Quantum phenomena are examined in this question. Candidates progressed well, except for 
one part where they are asked to explain the photoelectric effect proposed by Einstein. Most 
neglected to mention the threshold frequency requirement in the effect which is one of the 
points that led to the ensuing revolution from which the major result of the experiment 
follows. Otherwise the answers were suitable.
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Question 15

Lastly there is a question on nuclear stability and decay. Few candidates attempted this one. 
For those who did try it, on the numerical side the answers were correct in the main. On the 
theoretical side most answers were correct except for part d(ii) which asks what would 
happen if the alpha particles were to be replaced by neutrons in Rutherford’s alpha scattering 
experiment. Due to the fact that neutrons are uncharged they will continue to draw out a 
straight line trajectory whereas the alpha particles are deflected due to the electrostatic force 
between them and the nuclei in the atoms. Some of the candidates thought that the neutrons 
would be attracted to the nuclei or that they would similarly be deflected. However one of the 
conclusions of the experiment is that materials are mostly made up of free space meaning that
atoms in a solid are separated by relatively vast amounts of space implying that if uncharged 
particles were to be flowing through said material then nuclear forces would be too weak to 
have a significant effect on them and so straight line trajectories are expected in the vast 
majority of cases.

2.2 Paper II

Table 4: Analysis of raw score for Paper II Section A

Question number 1 2 3 4 5 6 7 8

Mean 6.2 9.2 7.4 7.9 6.4 3.6 6.3 6.8

Max mark 12 14 11 14 12 12 12 13

Min mark 0 0 0 0 0 0 0 0

Standard Deviation 2.5 3.6 3.1 3.5 3.4 3.8 2.8 3.7

Facility Index 0.5 0.7 0.7 0.6 0.5 0.3 0.5 0.5

Discrimination Index 0.56 0.67 0.65 0.67 0.58 0.66 0.71 0.62

Question 1

The majority of the candidates had a good performance in this question. However a number 
of them found difficulties in outlining a simple test to investigate two bodies in thermal 
equilibrium and to sketch a graph to establish the ideal gas temperature scale.

Question 2

The candidates demonstrated good knowledge on the principles examined in this question. 
However in part (c), a number of candidates carried out incorrect mathematical calculations 
even though they provided the correct energy equation.
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Question 3

The majority of the candidates demonstrated to be knowledgeable on the concepts examined. 
However, a considerable number of candidates provided a longer method to work out parts 
c(iii) and c(iv) instead of finding a shorter method to calculate the rate of heat conduction 
when the length doubles and the area doubles.

Question 4

The majority of the candidates had a good performance in this question.

Question 5

The candidates had a good performance in this question. The main concern was that many 
candidates tend to round up results to 1 decimal place and thus the loss of energy value (heat 
energy loss) was not evident at times.

Question 6

A considerable number of candidates provided a wrong definition for self-inductance. 
However the candidates provided correct calculations of the changes in current within the 
circuit. Also the candidates showed lack of knowledge on the rate of growth of current with 
time in an LR circuit.

Question 7

The candidates had a relatively poor performance in this question more specifically in part 
(b). A number of candidates provided wrong wave equations and the phase difference was 
not worked in radians.

Question 8

The candidates showed lack of knowledge on the principles examined in this question. The 
candidates used wrong formulas to calculate part (c).

Table 5: Analysis of raw score for Paper II Section B

Question number 9 10 11 12 13 14 15

Freq.  of Q. selected (%) 67 83 32 34 33 78 50

Mean 12.2 16.0 13.5 11.8 15.0 15.5 14.3

Max mark 25 24 25 23 25 25 25

Min mark 0 0 0 0 0 0 0

Standard Deviation 5.781 6.392 7.792 6.52 5.819 5.867 5.788
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Facility Index 0.5 0.6 0.5 0.5 0.6 0.6 0.6

Discrimination Index 0.71 0.73 0.81 0.80 0.74 0.73 0.73

Question 9

A considerable number of candidates found it difficult to distinguish between the specific 
heat capacities at constant pressure and at constant volume even though they gave the correct 
mathematical relation between the two of them. In part c(iv) candidates  showed lack of 
knowledge in explaining the energy process between states B and C. Furthermore the 
candidates showed lack of knowledge in the use of the graph to estimate the work done from 
C to A, the main culprit being the lack of use of the units stated on the graph.

Question 10

The majority of the candidates were knowledgeable on the mathematical derivation of the 
Kinetic theory of gases. However in part (e) the candidates seemed to be confused on the 
mathematical concept of the root mean square speed of a molecule. Also a number of 
candidates were unable to make the speed c subject of the formula.

Question 11

Few candidates chose this question. It should be noted that a number of these candidates 
demonstrated lack of knowledge in distinguishing basic physical concepts in Electric Fields. 
For example there was clear confusion in giving proper definitions of Electric Field Strength 
and Electric Potential at a point. In many instances the candidates showed lack of knowledge 
even on the concept of work done and potential difference. The candidates proved to be 
knowledgeable on part (d) of this question.

Question 12

Few candidates chose this question and the majority of them provided to be knowledgeable 
on all concepts examined.

Question 13

The candidates demonstrated to be knowledgeable on the concept examined in parts a, b and 
c. In particular, candidates showed good familiarization with the use of an oscilloscope. 
However the candidates provided incorrect explanations of the barrier p.d. and the depletion 
layer in a diode. Furthermore a number of sketches showing the circuit diagram of full wave 
rectification had inaccurate configurations.

Question 14

The majority of the candidates opted for this question and were highly knowledgeable on the 
concept of SHM examined in this question. The only concern was that a number of 
candidates provided wrong sketches in part (d) showing the displacement and velocity of the 
mass with time.
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Question 15

A considerable number of candidates found difficulty in defining the principal focus. 
However candidates provided a good explanation of how an experiment can be setup to 
determine the focal length of a lens. Also the candidates  were knowledgeable on fibre optics 
and their use.

2.3 Paper III

Candidates were asked to investigate the use of a manometer. In the first part of the
experiment, the manometer has one end of a limb open to atmospheric pressure while the
other end of the second limb is connected to a plastic syringe. This syringe was used to pull 
out air from this limb. The candidates were asked to plot a graph of the volume of air sucked 
out by the syringe as read from the syringe itself against the distance moved by the liquid 
level inside the manometer. This enabled the candidates to determine the cross-sectional area 
and radius of the pipe making up the manometer. In the second part of the experiment, the 
previously open ended limb of the manometer is sealed using a clip and the syringe is again 
used to suck out air from the other end. The air trapped between the water level inside the 
manometer and the clip has its volume and pressure changed in this way. Through a series of 
calculations and a second graph the candidates were able to prove the underlying theory. 

The vast majority of candidates succeeded in doing well in this practical. Incorrect 
calculations and the inability to change from centimetres squared to meters squared correctly 
were quite common.  Other mistakes included inappropriate scaling on the graph axis, 
inappropriate best straight line and omission of axis titles and/or graph titles. Few candidates 
also found it difficult to show that the gradient had no units while other completely jumped at 
the conclusion that it has no units without giving any explanation why it was so. Only a small 
minority of candidates actually knew the difference between systematic and random errors 
and at times they did not give any indication as to which error belongs to which category.

On the whole, it seems that most candidates are doing well in their practical session. The 
emphasis on candidates to prepare for these practical sessions seems to be having a positive 
effect. 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
Board of Examiners
July 2012
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Section 1: Statistical Information


The total entry for 2012 was 499 candidates.  The number of candidates sitting for Advanced Level Physics remained practically unvaried from the previous year.

Table 1: Distribution of candidates' grades for AM Physics May 2012

		GRADE

		A

		B

		C

		D

		E

		F

		Abs

		Total



		Number

		31

		75

		175

		72

		47

		75

		24

		499



		% of Total

		6.21

		15.03

		35.07

		14.43

		9.42

		15.03

		4.81

		100





Section 2: Comments regarding candidates’ performance

2.1
Paper I

Table 2: Analysis of raw score for Paper I Section A

		Question number

		1

		2

		3

		4

		5

		6

		7

		8



		Mean

		8.2

		6.8

		10.6

		7.7

		4.2

		8.1

		8

		5.7



		Maximum mark

		12

		17

		13

		13

		7

		12

		14

		12



		Minimum mark

		0

		0

		1

		0

		0

		0

		0

		0



		Standard Deviation

		2.0

		4.6

		2.3

		3.5

		1.4

		2.7

		3.8

		3.2



		Facility Index

		0.7

		0.4

		0.8

		0.6

		0.6

		0.7

		0.6

		0.5



		Discrimination Index

		0.55

		0.57

		0.53

		0.67

		0.47

		0.56

		0.65

		0.63





Question 1

The question was designed to first test the candidates’ knowledge of dimensionality and homogenous units. In the second part of the question the candidate is asked to use the resistance formula from the first part to find the speed with which a car would have to move at to counter such a force. In general candidates fared well in this question however a large minority struggled to answer part (b), which asked for the relationship between derived and base units. Of these, most did not establish the relationship that derived units can be reduced to base units. On the numerical part, the vast majority identified what the question asked for however some had difficulty in arriving at the correct answer.

Question 2


The majority of candidates did not answer part (a) fully, they were asked to define what a projectile is, however most identified this with any object moving through air, whereas most failed to mention its ballistic nature or more precisely that it is moving freely. In the numerical parts candidates progressed fairly well. Part (d) tested candidates on the major assumption made during the numerical parts, which is that gravity has no horizontal component, despite having varied answers most failed to answer this correctly. This part may have been phrased better


Question 3


Ideas of power, work and energy are tested in this question, with an emphasis on the concept of the conservation of energy. Overall the answers were suitable. Part (c) posed a slight stumbling block for some candidates, particularly when attempting to identify sources of energy loss in a lifting machine.

Question 4


The question tested the candidates’ ability to work on circular motion problems. On the numerical parts candidates answered most of the questions in general. There was a derivation part, which most than half performed well, and lastly there was a small part on explaining why objects moving in circular motion with constant speed are necessarily accelerating. On this note some struggled to identify that velocity has an associated direction.


Question 5


Moments and forces can be used to solve a number of mechanical problems. The question combines these two techniques to solve a problem involving a tower crane and a cable. Candidates were successful in majority here, but a number of them focused on one of these two without identifying that they can be combined. More emphasize should be made on these kind of synoptic style questions.


Question 6 

In part (a) candidates are asked to define electric current, a majority failed to do this, which is a serious problem that should be impressed much more when introducing the physical concept on current and electricity. The second part tested candidates understanding of insulators, conductors and semiconductors in terms of free electrons which they were quite successful in doing. Similarly in Part (c) candidates advanced well however not as well as in part (b) which is more of a standard question.


Question 7


The question involves balanced amounts of numerical and theoretical questions which seem to be the best method of testing. In the first parts candidates are asked to present IV characteristic curves for a length of metal wire and a filament lamp, they are then asked to derive the resistance formula for a set of three resistors in parallel. This last part appears to be a god discriminator between those who understand the concepts of current and potential difference and those who do not. In part (c) candidates are asked to give the numerical current and potential difference across a set of resistors in a combination of series and parallel topologies; in this part candidates fared well.


Question 8

Questions relating to radioactive decay and elementary particle physics are presented here, candidates answered most questions favourably, except for part (a.ii). In this part candidates are asked to write a suitable decay relation for an isotope of Cobalt, but a significant minority did not identify that the atomic number and mass number should be balanced on either part of the relation.


Table 3: Analysis of raw score for Paper I Section B


		Question number

		9

		10

		11

		12

		13

		14

		15



		Freq.  of Q. selected ( %)

		79

		44

		81

		62

		30

		31

		41



		Mean

		15.7

		13.1

		13

		10.6

		9.9

		12.1

		12.5



		Max mark

		24

		23

		24

		22

		23

		24

		23



		Min mark

		2

		2

		1

		1

		1

		1

		1



		Standard Deviation

		4.4

		4.8

		4.6

		5.2

		5.2

		5.6

		5.1



		Facility Index

		0.6

		0.5

		0.5

		0.4

		0.4

		0.5

		0.5



		Discrimination Index

		0.61

		0.70

		0.71

		0.67

		0.64

		0.74

		0.73





Question 9


The vast majority of candidates attempted this question, indicating that candidates are focusing too greatly on certain questions as opposed to an even balance between the different aspects of this section. Candidates excelled over most of the question with slight difficulty in fully explain all the details of an experiment they are asked to present, but overall quite good.


Question 10


Similarly most candidates answered the majority of the question. However a typo occurred in part of this question at the printing stage. Special consideration in favour of the candidates was given whilst marking. However this error did not impede most candidates from progressing through most of the derivation. In general candidates started off correctly but made one or more errors whilst calculating.

Question 11


The question tests the candidates’ knowledge of Young’s modulus and their ability to work out numerical questions involving scenarios therein. The majority of candidates were able to define different regimes of behaviour for a stretched body, and to differentiate between ductile and brittle materials. Similarly candidates were able to relate Hooke’s constant to Young’s modulus with certainly geometric considerations. On the numerical side there was a balanced response, but most candidates started in the right direction.

Question 12


There are three parts to this question, the second involves a number of numerical questions which seem to have been clear and answered correctly in general. Part (c) tests the candidates’ ability to state and use Kirchhoff’s laws in the simplest non-trivial circuit. On this last part candidates found it difficult to finish the question successfully due mainly to its length, more focus should be given to these kinds of questions in future. Part (a) was the least answered correctly, it involved a number of basic conceptual questions concerning current and drift velocity. In particular candidates did not identify that in the drift velocity model, average electrons are considered as representations of the flow of current through a conductor as opposed to slow moving non-accelerating electrons. Also candidates did not identify, in the main, current flow involves all the electrons in a conductor and not only the relatively few at the switch.   


Question 13


The theme of this question is on the dependence of resistance on temperature and how it can change in linear potential dividers. Candidates in the vast majority progressed well here, with only some problems in the potential divider case, where they are asked to determine the potential different between various points along it.


Question 14


Quantum phenomena are examined in this question. Candidates progressed well, except for one part where they are asked to explain the photoelectric effect proposed by Einstein. Most neglected to mention the threshold frequency requirement in the effect which is one of the points that led to the ensuing revolution from which the major result of the experiment follows. Otherwise the answers were suitable.

Question 15


Lastly there is a question on nuclear stability and decay. Few candidates attempted this one. For those who did try it, on the numerical side the answers were correct in the main. On the theoretical side most answers were correct except for part d(ii) which asks what would happen if the alpha particles were to be replaced by neutrons in Rutherford’s alpha scattering experiment. Due to the fact that neutrons are uncharged they will continue to draw out a straight line trajectory whereas the alpha particles are deflected due to the electrostatic force between them and the nuclei in the atoms. Some of the candidates thought that the neutrons would be attracted to the nuclei or that they would similarly be deflected. However one of the conclusions of the experiment is that materials are mostly made up of free space meaning that atoms in a solid are separated by relatively vast amounts of space implying that if uncharged particles were to be flowing through said material then nuclear forces would be too weak to have a significant effect on them and so straight line trajectories are expected in the vast majority of cases.


2.2
Paper II


Table 4: Analysis of raw score for Paper II Section A

		Question number

		1

		2

		3

		4

		5

		6

		7

		8



		Mean

		6.2

		9.2

		7.4

		7.9

		6.4

		3.6

		6.3

		6.8



		Max mark

		12

		14

		11

		14

		12

		12

		12

		13



		Min mark

		0

		0

		0

		0

		0

		0

		0

		0



		Standard Deviation

		2.5

		3.6

		3.1

		3.5

		3.4

		3.8

		2.8

		3.7



		Facility Index

		0.5

		0.7

		0.7

		0.6

		0.5

		0.3

		0.5

		0.5



		Discrimination Index

		0.56

		0.67

		0.65

		0.67

		0.58

		0.66

		0.71

		0.62





Question 1


The majority of the candidates had a good performance in this question. However a number of them found difficulties in outlining a simple test to investigate two bodies in thermal equilibrium and to sketch a graph to establish the ideal gas temperature scale.


Question 2

The candidates demonstrated good knowledge on the principles examined in this question. However in part (c), a number of candidates carried out incorrect mathematical calculations even though they provided the correct energy equation.


Question 3

The majority of the candidates demonstrated to be knowledgeable on the concepts examined. However, a considerable number of candidates provided a longer method to work out parts c(iii) and c(iv) instead of finding a shorter method to calculate the rate of heat conduction when the length doubles and the area doubles.


Question 4

The majority of the candidates had a good performance in this question.


Question 5

The candidates had a good performance in this question. The main concern was that many candidates tend to round up results to 1 decimal place and thus the loss of energy value (heat energy loss) was not evident at times.


Question 6

A considerable number of candidates provided a wrong definition for self-inductance. However the candidates provided correct calculations of the changes in current within the circuit. Also the candidates showed lack of knowledge on the rate of growth of current with time in an LR circuit.


Question 7

The candidates had a relatively poor performance in this question more specifically in part (b). A number of candidates provided wrong wave equations and the phase difference was not worked in radians.


Question 8

The candidates showed lack of knowledge on the principles examined in this question. The candidates used wrong formulas to calculate part (c).


Table 5: Analysis of raw score for Paper II Section B


		Question number

		9

		10

		11

		12

		13

		14

		15



		Freq.  of Q. selected (%)

		67

		83

		32

		34

		33

		78

		50



		Mean

		12.2

		16.0

		13.5

		11.8

		15.0

		15.5

		14.3



		Max mark

		25

		24

		25

		23

		25

		25

		25



		Min mark

		0

		0

		0

		0

		0

		0

		0



		Standard Deviation

		5.781

		6.392

		7.792

		6.52

		5.819

		5.867

		5.788



		Facility Index

		0.5

		0.6

		0.5

		0.5

		0.6

		0.6

		0.6



		Discrimination Index

		0.71

		0.73

		0.81

		0.80

		0.74

		0.73

		0.73





Question 9

A considerable number of candidates found it difficult to distinguish between the specific heat capacities at constant pressure and at constant volume even though they gave the correct mathematical relation between the two of them. In part c(iv) candidates  showed lack of knowledge in explaining the energy process between states B and C. Furthermore the candidates showed lack of knowledge in the use of the graph to estimate the work done from C to A, the main culprit being the lack of use of the units stated on the graph.


Question 10

The majority of the candidates were knowledgeable on the mathematical derivation of the Kinetic theory of gases. However in part (e) the candidates seemed to be confused on the mathematical concept of the root mean square speed of a molecule. Also a number of candidates were unable to make the speed c subject of the formula.


Question 11

Few candidates chose this question. It should be noted that a number of these candidates demonstrated lack of knowledge in distinguishing basic physical concepts in Electric Fields. For example there was clear confusion in giving proper definitions of Electric Field Strength and Electric Potential at a point. In many instances the candidates showed lack of knowledge even on the concept of work done and potential difference. The candidates proved to be knowledgeable on part (d) of this question.


Question 12

Few candidates chose this question and the majority of them provided to be knowledgeable on all concepts examined.


Question 13

The candidates demonstrated to be knowledgeable on the concept examined in parts a, b and c. In particular, candidates showed good familiarization with the use of an oscilloscope. However the candidates provided incorrect explanations of the barrier p.d. and the depletion layer in a diode. Furthermore a number of sketches showing the circuit diagram of full wave rectification had inaccurate configurations.


Question 14

The majority of the candidates opted for this question and were highly knowledgeable on the concept of SHM examined in this question. The only concern was that a number of candidates provided wrong sketches in part (d) showing the displacement and velocity of the mass with time.


Question 15

A considerable number of candidates found difficulty in defining the principal focus. However candidates provided a good explanation of how an experiment can be setup to determine the focal length of a lens. Also the candidates  were knowledgeable on fibre optics and their use.

2.3
Paper III


Candidates were asked to investigate the use of a manometer. In the first part of the experiment, the manometer has one end of a limb open to atmospheric pressure while the other end of the second limb is connected to a plastic syringe. This syringe was used to pull out air from this limb. The candidates were asked to plot a graph of the volume of air sucked out by the syringe as read from the syringe itself against the distance moved by the liquid level inside the manometer. This enabled the candidates to determine the cross-sectional area and radius of the pipe making up the manometer. In the second part of the experiment, the previously open ended limb of the manometer is sealed using a clip and the syringe is again used to suck out air from the other end. The air trapped between the water level inside the manometer and the clip has its volume and pressure changed in this way. Through a series of calculations and a second graph the candidates were able to prove the underlying theory. 

The vast majority of candidates succeeded in doing well in this practical. Incorrect calculations and the inability to change from centimetres squared to meters squared correctly were quite common.  Other mistakes included inappropriate scaling on the graph axis, inappropriate best straight line and omission of axis titles and/or graph titles. Few candidates also found it difficult to show that the gradient had no units while other completely jumped at the conclusion that it has no units without giving any explanation why it was so. Only a small minority of candidates actually knew the difference between systematic and random errors and at times they did not give any indication as to which error belongs to which category.

On the whole, it seems that most candidates are doing well in their practical session. The emphasis on candidates to prepare for these practical sessions seems to be having a positive effect. 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.
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