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A. STATISTICAL INFORMATION 
The total number of candidates who registered to sit for Physics was 3223, which is 236 candidates more 

than in 2018. Of these registrations, 1956 opted for Paper IIA and 1267 opted for Paper IIB. The number of 

candidates who sat for Paper IIA decreased by 37 since 2018, marking an increase of 273 candidates sitting 

for Paper IIB. 

Table 1 shows the distribution of grades for the Main 2019 session of the examination. 

GRADE 1 2 3 4 5 6 7 U ABS TOTAL 

PAPER A 188 280 412 541 339  - 185 11 1956 

PAPER B - - - 111 167 224 144 551 70 1267 

TOTAL 188 280 412 652 506 224 144 736 81 3223 

% OF TOTAL 5.8 8.7 12.8 20.2 15.7 7.0 4.5 22.8 2.5 100.0 

Table 1: Distribution of grades for Physics 2019 Main Session  

B. GENERAL REMARKS 

General Remarks on Coursework 

The examiners moderated a total of 694 projects in 10 state and church schools. In addition 13 projects 

submitted by private candidates were corrected, and private candidates were called for an interview. 

The average for the presented coursework was 13.6% for Paper IIA and 11.7% for candidates who sat for 

Paper IIB. These marks are very similar to the ones obtained in 2018. A total of 205 candidates did not present 

any coursework (38 who sat for Paper IIA and 167 who sat for Paper IIB), whilst another 10 candidates scored 

no marks (3 who sat for Paper IIA and 7 who sat for Paper IIB). 

The moderators’ remarks show a discrepancy in the standard of the coursework presented by different 

schools. Experiments should be carried out over a time span of three years, yet some schools presented only 

the minimum number of 15 experiments, suggesting that only an average of 5 experiments are conducted 

per year. Moderators also noticed that in most of the schools visited, investigations were not carried out.  

It was also noted that in some schools, most experiments’ reports were identical, showing that candidates 

are still being provided with a written or dictated method by their teachers. However, it is encouraging to 

notice that in some cases, candidates were encouraged to draw their own conclusions from the experiments 

and add on any other research that they have conducted on the subject. 

The final point made by most moderators was on the marking methods used. While some teachers provided 

their candidates with the criteria for marking, showing clearly where marks are being allocated or reduced, 

others just provided candidates with the final mark. The latter is not aiding the candidates to understand 

which areas they need to strengthen to improve their report writing skills. 

General Remarks on the Written Examination 

The written examination required candidates to demonstrate their knowledge in all areas of the syllabus. 

Most candidates performed better when asked recall questions rather than in questions that require 

application of knowledge to unseen situations. Paper IIA candidates performed better in all areas of the 

syllabus and in general obtained more correct answers when mathematical computations were required. 
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Paper IIB candidates found it more difficult to use mathematical tools to solve equations and find unknown 

values when the equations were not straightforward.  

Mistakes such as not converting values into their base units, not listing the units with numerical answers, 

and not drawing graphs in an acceptable scale were noticed in both papers, but with a higher frequency in 

Paper IIB. Although Paper IIA candidates ranked higher when giving numerical answers, it was noted that 

their performance indicated some difficulty when they had to write down the procedure required for a given 

experiment. This links with the fact stated in the remarks about the coursework, where it was noted that 

methods are usually dictated to candidates during their three-year course at school. 

C. COMMENTS ON PAPER I AND PAPER II 

Paper I 

Paper I consisted of 10 questions of 10 marks each. The mean mark obtained per question and the respective 

standard deviation, S.D., are listed in Table 2 below. These are listed separately for the candidates sitting for 

Paper IIA and Paper IIB. The mean is the average candidate score to a question, computed by adding up all 

the marks obtained by all candidates, and dividing by the total number of candidates. The standard deviation 

indicated by how much the candidates’ marks differ from the mean value obtained in that question. A 

low standard deviation means that most of the marks are close to the average. A high standard 

deviation means that the marks are more spread out. 

Paper IIA 

Question 1 2 3 4 5 6 7 8 9 10 

Mean 4.28 5.64 7.29 4.73 6.41 6.95 6.17 6.99 7.49 6.24 

S.D. 2.64 2.51 2.28 2.23 2.14 2.69 2.17 2.41 1.98 2.57 

Paper IIB 

Question 1 2 3 4 5 6 7 8 9 10 

Mean 0.93 1.96 3.63 2.02 2.95 2.62 2.76 2.50 4.54 2.12 

S.D. 1.59 1.95 2.44 1.74 1.97 2.56 2.25 2.31 2.33 2.02 

Table 2: Mean and standard deviation in Paper I questions by paper choice  

Question 1  

Some candidates lacked the basic mathematical skills to read values from graphs and calculate the gradient. 

A good number of candidates used the value of ‘g’ of the earth instead of that of the moon’s surface, and 

used the formula for constant speed, when acceleration is present. In part (b) it was noted that most 

candidates answered correctly stating that the earth’s mass is greater than the moon’s, although a few 

stated incorrectly that the earth is bigger. 

Question 2  

Most candidates stated only the first part of Hooke’s law but failed to state that this is only valid if the elastic 

limit is not exceeded. In the experimental part of this question, most candidates included a pointer in the 

correct position, but listed vague precautions. In the last part of the question, some of the answers given did 

not contain any form of working. These answers could not be awarded the full marks allocated for the 

question. 
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Question 3 

Most candidates labelled correctly the different parts of an electrical plug. In part (b), most candidates were 

able to determine the current flowing through the oven by using the correct equation and substitute the 

correct values. However, a high percentage struggled with part (bii) as it involved more than one 

mathematical calculation. Only an average number of candidates understood that part (c) of the question 

was about safe earthing.  

Question 4 

Most candidates showed proper understanding of the relation between temperature and pressure in gases. 

A high percentage of candidates showed understanding of the way the internal energy of a gas changes with 

a change in temperature. However, most of the explanations given lacked detail and scientific keywords. 

Responses given indicated that a considerable number of candidates did not understand that the syringe is 

sealed from the end of the pressure gauge and that no fluids could flow through the gauge. In the second 

part of the problem, most candidates were able to convert correctly from kPa to Pa. They also showed 

understanding of the fact that pressure decreases with altitude, although most were not able to link this to 

the decrease in the weight of air.  

Question 5 

The majority of candidates correctly identified sound as being a longitudinal wave but failed to use keywords 

such as compression and rarefaction. Some recalled that the longitudinal wave is a parallel vibration but did 

not specify that it is parallel to the direction of propagation. A satisfactory number of candidates used a 

correct scale to plot an accurate graph, and then used the gradient to calculate the speed of sound. However, 

it was noted that a considerable number of candidates still struggled with the idea of what a scale is and 

directly plotted the given values in the graph without any reference to scaling. In the final part of the 

question, most candidates attributed a higher speed of sound in water to the latter being denser, which is 

scientifically incorrect.  

Question 6  

Most candidates performed well in this question, with only a few confusing the proton and neutron number. 

They were able to recall basic definitions and state properties and uses of gamma radiation. The idea of half-

life was clearly understood by most candidates, and most gave correct reasons as to why medical isotope 

tracers should have a short half-life, and calculated accurately the remaining mass after three half-lives.  

Question 7  

In part (a i) of this question, it was noted that some candidates failed to write the equation used for finding 

the mass, used values inaccurately and did not include units. In the second part of the question many 

instances were noted in which a simple calculation such as subtracting 2.00 kg from 2.04 kg, was performed 

incorrectly with candidates stating it is equivalent to 0.4 kg instead of 0.04 kg. In part (a iii) many candidates 

did not multiply the mass by 50 million and a good number of candidates failed to link the fact that when 

volume decreases pressure increases. In part (c), almost all candidates mentioned evaporation but only a 

few managed to explain what happens at particle level.  
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Question 8  

This question about energy changes proved to be rather challenging for many candidates. Candidates made 

various mistakes in the calculations, such as not using the change in temperature in the equation for finding 

the heat transferred. In part (e) most candidates failed to explain that heat was absorbed or transferred to 

the tank and the surroundings. Part (f) was answered correctly by the majority of the candidates but in paart 

(f ii)candidates did not always use the correct scientific terms. 

Question 9  

This question related to the topic of Earth and the Universe was answered well on average. Most candidates 

answered part (a) correctly, however, some found it difficult to explain what a solar system is using accurate 

scientific terms. It was also noted that many still do not know how to explain what a light year is, defining it 

in terms of time rather than distance. In part (b), some of the candidates mentioned other planets such as 

Mercury or Neptune instead of Mars or Earth. Furthermore, in part (b i) many just stated that Mars has a 

longer year because it is further away from the sun. Some also stated that Mars has a longer year because 

light takes longer to reach this planet since it is further away from the sun. Answers to part (b ii) indicate 

that some of the candidates still have misconceptions about weight and force of gravity. For part (c), many 

candidates included seasons and day/night in their answers. Such answers were not accepted as tilt only 

gives rise to seasons. Part (d) was answered correctly by the majority of the candidates. 

Question 10  

In part (a) of this question, several candidates explained that the principle of moments states that the total 

clockwise moments is equal to the total anticlockwise moments only, not mentioning that the system is in 

equilibrium. In addition, many confused the principle of moments with the principle of conservation of 

momentum. In general, candidates gave correct answers to parts (b i) and (b ii). However in part (i) some 

drew the arrow representing the weight under the spring balance or else drew an arrow pointing upwards 

as they thought that the question was referring to the reaction force. Only few candidates were able to 

answer part (b iii) correctly, as many did not include the moment due to the weight of the ruler in the anti-

clockwise moments. Part (c) was answered correctly by the majority of the candidates. 
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Paper II 

Paper II consisted of 5 questions of 20 marks each. The mean mark obtained per question and the respective 

standard deviation, S.D., are listed in Table 3 below. These are listed separately for the candidates sitting for 

Paper IIA and Paper IIB.  

Paper IIA 

Question 1 2 3 4 5 

Mean 11.57 12.87 10.91 12.56 12.38 

S.D. 4.97 4.23 3.70 4.47 4.74 

Paper IIB 

Question 1 2 3 4 5 

Mean 5.12 8.29 9.17 12.55 9.36 

S.D. 4.29 4.29 3.76 4.60 4.24 

Table 3: Mean and standard deviation in Paper II questions by paper choice  

Paper IIA  

Question 1 

Overall candidates obtained an average mark in this question, but some common mistakes kept featuring in 

most of the answers. In part (ai) most candidates knew that the downward force was weight, however they 

did not state the correct nature of the upward force. Also, many listed the acceleration due to gravity acting 

on the object moving upward as 10 m/s2 without the negative sign. 

In part (b) candidates found it difficult to explain that the speed of the wooden target will decrease at a 

higher rate due to air resistance. This led a number of candidates to state that the deceleration decreases. 

Most candidates answered correctly to parts (c) and (d) of this question, however a few did not associate 

the decrease in force acting due to an increase in the time of impact. 

Question 2 

Most candidates fared well in this question. However in part (a i)  a number of candidates gave the property 

of EM waves which states that they travel at the same speed – this was already stated in the question. Part 

(b) was also answered well by most candidates even though there were some who found difficulty in 

describing the steps of the experiment. In part (c iii) there were a number of candidates who did not draw 

the arrows on the rays and there were others who did not draw the object between F and the optical centre 

of the lens and so failed to obtain an upright, virtual image. 

Question 3 

The overall performance of the candidates in the first part of the question, was quite good, and most gave 

correct responses with regards to the type of heat transfer. When stating the experimental procedure, a few 

candidates forgot to mention that the two flasks had to be filled with the same volume of water at the same 

initial temperature. Many candidates did not write the correct headings of the table in part (a iii) or did not 

write the units, even though they had described the experiment well. In part (b iv) most candidates sketched 

the correct graphs, but a few sketched graphs with increasing temperature or an increasing gradient. In part 

(c) several candidates failed to state that heat transfer from outside to the inside of the flask is reduced since 

the flask is an insulator. 
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Question 4 

This question about electrical circuits was answered correctly by a high percentage of candidates. 

Nevertheless, some candidates did not draw the correct symbol of a variable resistor, with a percentage 

connecting the ammeter in parallel rather than in series. The main difficulty in this question was found when 

explaining the experiment’s procedure. Many did not explain that the variable resistor had to be set at 

maximum resistance to ensure that the wire does not melt as soon as the circuit is switched on, and that the 

ammeter reading must be recorded just before the wire melts. Most candidates were able to state the 

precautions and conclusions drawn from this experiment. In part (b), candidates calculated the total 

resistance correctly and were aware that since the current was smaller than the fuse rating the fuse would 

not melt. However, some could not calculate the resistance in parallel correctly, indicating a lack of 

mathematical skills in finding the total resistance from its inverse. 

Question 5 

Most candidates knew how to create a permanent magnet using the electrical method, and were able to 

draw an accurate labelled diagram of the magnetic field in a bar magnet. In general, the candidates 

performed quite well in parts (a) to (c). However, some candidates found the application of electromagnets 

in part (d) very difficult to answer. 

Paper IIB 

Question 1 

A high number of candidates found this question difficult and left many sections unanswered. In part (a) 

many labelled the downwards force correctly but failed to correctly label the upward force. Most candidates 

did not include the negative sign when requested to state the value of the acceleration due to gravity for the 

launched wooden target and responses given indicated that candidates did not identify that the target 

comes to rest when it reaches the highest point. Poor performance in solving the question suggested lack of 

mathematical skills when using the equations of motion. In part (b), a high number of candidates completed 

parts (i) to (iii) but wrote an incorrect unit for momentum. Also, some candidates used the equation for 

moments when asked to calculate the momentum, indicating that some do not distinguish between the two 

quantities. In part (iv), many candidates failed to apply the principle of conservation of momentum to 

calculate the common velocity as a result of an inelastic collision. In part (c), while a very good number of 

candidates correctly stated Newton’s 3rd Law of motion in part (i), only a very small number of them 

explained correctly how a layer of foam reduces the impact force on the shoulder of the marksman in part 

(ii).  

Question 2 

Many candidates successfully completed parts (a) to (c) of this question. However, many failed to write down 

the correct unit for frequency and did not provide a valid definition of the focal length. In part (d) many 

candidates worked out the magnification correctly but added ‘cm’ when giving the final answer. The majority 

also failed to successfully complete the ray diagram, and many did not include the arrows, the virtual rays, 

and the image. One characteristic of the image formed was already given in the question, but a number of 

candidates erroneously gave the same characteristic mentioned in the question as one of the answers 

requested. 
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Question 3 

In part (a) some candidates did not use the keywords provided. Very few candidates managed to score the 

full marks for part (b), as they gave vague answers and did not focus on the scenario presented. In fact, very 

few mentioned that the liquid had to be stirred and covered with a lid. In part (c) most candidates failed to 

mention that the insulation has a dual effect and the vacuum flask won’t let heat enter from the 

surroundings. Also, many candidates mentioned the fact that the vacuum flask won’t let the cold air to 

escape thus leaving the liquid cold.  

Question 4 

Candidates performed well overall in this question. However, it was noted that many failed to state the 

correct relationship between thickness of wire and the current it can withstand before melting in part (b). In 

part (b iv) some participants used the correct equation for the total resistance in parallel circuits but then 

failed to do the reciprocal to obtain the total resistance.  

Question 5 

Most candidates performed well in parts (a) to (c) and knew how to create a permanent magnet using the 

electrical method. However, some failed to mention that the bar magnet is to be placed into a coil. Most 

candidates were able to draw an accurate labelled diagram of the magnetic field around a bar magnet. On 

the other hand, some candidates could not answer questions about the application of electromagnets, in 

part (d). Most of these candidates failed to recognise the circuit given as being that of a circuit breaker.  

D. CONCLUDING COMMENTS 
The examiners note that candidates need to approach the principles and contents of Physics in a holistic 

manner, especially in applying their knowledge to unseen real-life situations. They should also be 

encouraged to refine their mathematical skills as it is a main tool required to solve problems in Physics. 
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