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General Statistics 
The total number of candidates that registered for the SEC Physics examination in the Main 

2018 session of examinations was 2987, with 1993 sitting for a Paper I and IIA option and 994 

candidates sat for the Paper I and IIB option. The number of candidates sitting for SEC Physics 

was less than in 2017 with an overall decrease of 120 candidates. This decrease comes because 

of the number of candidates registering for the Paper IIB option as the number of candidates 

sitting for the Paper IIA option remained practically unchanged. 

 

Table 1: Distribution of candidates' grades for SEC Physics Main session 2018 

GRADE 1 2 3 4 5 6 7 U ABS TOTAL 

PAPER A 208 313 416 574 268   - 209 5 1993 

PAPER B - - - 108 118 240 123 379 26 994 

TOTAL 208 313 416 682 386 240 123 588 31 2987 

% OF 

TOTAL 
7.0 10.5 13.9 22.8 12.9 8.0 4.1 19.7 1.0 100.0 

 

Comments regarding candidates’ performance 
 

General Comments 

Candidates were required to demonstrate ability in all areas of the syllabus. Successful 

candidates provided good responses to questions that assessed recall and comprehension 

although most did not perform well in questions asking candidates to apply knowledge. 

Generally, Paper IIA candidates demonstrated a satisfactory understanding of basic 

mathematical skills and used appropriate units. They also displayed a satisfactory level of skill 

in calculator use. This is not the same for Paper IIB candidates. The majority of candidates’ 

responses were neat, legible and complete. 

 

Candidates were able to draw graphs using appropriate procedures, such as the use of pencil, 

straight lines and correct scale was evident. Some questions in which candidates struggled, 

referred to common physics experiments that candidates should have completed during their 

study of the subject. Poor performing candidates often failed to respond clearly, with a few 

candidates not responding to some questions at all.  
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Paper 1 

 

Table 2: Analysis of raw scores in Paper 1 questions by paper choice 

Question 1 2 3 4 5 6 7 8 9 10 Total 

Paper 

(IIA) 

Mean 6.52 6.53 7.70 7.33 7.13 7.31 7.02 5.25 6.63 7.78 69.21 

S.D. 2.18 2.28 2.33 2.23 1.86 2.43 2.06 2.51 2.33 2.12 16.06 

Facility Index 0.65 0.65 0.77 0.73 0.71 0.73 0.70 0.53 0.66 0.78 0.69 

Discrimination 

Index 
0.67 0.72 0.74 0.69 0.67 0.75 0.80 0.67 0.74 0.75  

Paper 

(IIB) 

Mean 3.22 3.03 3.82 4.35 4.52 3.03 2.73 2.67 3.53 3.79 34.69 

S.D. 1.90 2.11 2.53 2.25 1.99 2.58 2.17 2.08 2.34 2.82 17.19 

Facility Index 0.32 0.30 0.38 0.43 0.45 0.30 0.27 0.27 0.35 0.38 0.35 

Discrimination 

Index 
0.70 0.77 0.82 0.73 0.72 0.77 0.81 0.71 0.74 0.76  

 

The mean is the "average" candidate score to a question. It is computed by adding up the 

number of marks earned by all candidates, and dividing that total by the number of candidates. 

The standard deviation, or S.D., is a measure of the dispersion of candidate scores. That is, it 

indicates how "spread out" the scores were. The Facility Index is a measure of how easy or 

difficult is a question. Item discrimination refers to the ability of an item to differentiate among 

candidates. The closer the value is to 1, the better the discrimination. 

 

Question 1 

Most candidates stated the correct values for the period of orbit of the Earth on its own axis and 

of the Earth around the sun. However, a considerable number found difficulty in explaining how 

seasons arise. Some used the given diagram, without indicating the position of the sun; others 

indicated the rotation of the Earth on its own axis as the reason we experience winter and 

summer, rather than the Earth’s tilt and its orbit around the sun. In the last part of the 

question, a high percentage of candidates listed correct names for planets that are larger than 

Earth and stated adequately their main characteristics. 

 

Question 2 

A good number of candidates gave correct answers in this question with a satisfactory amount 

of the candidates scoring more than seven marks out of ten. In fact, many candidates did well 

in parts a(i) – (iii), although some candidates worked out the distance in part a(iii) instead of 

just naming it as requested. In part a(iv), many candidates confused the braking distance with 

the thinking distance and therefore gave the wrong reasons such as use of alcohol by the driver 
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and tiredness. A number of candidates just gave the factor affecting the braking distance with 

no explanation. Part b(i) was generally answered correctly but in part b(ii) many candidates 

swapped the values of initial momentum and final momentum and therefore the answer did not 

include the negative sign which indicates the direction of the force. Some candidates did the 

correct working and in the answer emphasised that force is acting “in the opposite direction”. 

 

Question 3 

In this question dealing with the concept of density the majority of candidates scored very high 

marks) showing that they understand what is entailed when dealing with density and its 

calculations. There were some mistakes when converting volume from cm to m but otherwise in 

parts (d) and (e) of the question most candidates gave very good detailed scientific 

explanations as to why the density of wood remains unchanged and why wood would float 

rather than sink in water. To this effect they correctly stated that wood having a smaller density 

than water would float. 

 

Question 4 

Most candidates were able to draw the circuit symbol of a bulb. However, some failed to draw a 

complete circuit correctly. Most of which drew a parallel circuit instead of the required series 

circuit. Only few candidates were able to answer part (d) correctly. The most common mistake 

in part (d) was the addition of resistance where most candidates added the resistance in series 

as opposed to in parallel. 

 

Question 5 

Generally candidates did well in this question and plotted very good graphs with axis well 

labelled and adequate scales chosen that produced a good distribution of points. The straight 

line was well drawn and shown to pass through the origin. 

The only problems seen, were the lack of correct units or none given for the gradient calculation 

(part b). Responses related to whether component X was ohmic and if so give a valid 

explanation, indicated that a number of candidates found difficulty to answer this part. Most just 

stated yes that it is ohmic and emphasized the fact that the two variables obey Ohm’s law. 

Others stated that the voltage is directly proportional to the current but failed to mention that 

this is evident due to the fact that the graph is a straight line passing through the origin. 

 

Question 6 

More than three quarters of the candidates obtained a mark which was higher than or equal to 

five in this question. Most candidates answered part (a) well, mentioning differences in distance 

travelled and ionisation for each type of radiation. In general, candidates gave correct answers 

to part c(i) but answers given by a number of candidates indicated difficulty to explain the 

difference expected in part c(ii). In part (d), although many good answers were given, a 

number of replies given included cancer/medical treatment, ignoring the fact that candidates 

were expected to give another use of radioactive resources. 
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Question 7 

Few candidates gave a correct definition of work. While the majority defined it as the product of 

force and displacement, only a few included that the displacement is in the direction of the force 

exerted. Most candidates calculated the value of work, potential energy and power generated 

using correct equations, but there were high instances where units were either omitted or listed 

incorrectly. Unfortunately, a high percentage of candidates found it difficult to distinguish 

between the different types of potential energy. It was evident when only a few listed chemical 

energy as the initial energy, which was then converted to kinetic energy.  

 

Question 8 

Many candidates did not fare well in this question in what was otherwise a very straight forward 

one. From their answers it resulted that a great number did not understand the difference 

between a magnetic material and a magnetised material. Others lost marks in drawing a 

correctly labelled diagram showing how a magnet can be made using the stroking method, 

some even referring to charging by rubbing the material with a cloth. Not many realised, in part 

(c), that a body attracted to a magnet can be either an unmagnetised magnetic material or a 

magnet and only the better candidates went on to say that repulsion would confirm the latter. 

The diagram in this part of the question might have confused some candidates as it showed the 

S pole of the marked magnet close to body X while the wording of the question said that the N 

pole was brought close to X; candidates were however not penalised if their replies showed that 

they were in fact confused by this. 

 

Question 9 

This question was well answered by many. In the diagram of part (b), candidates had to mark 

the direction of the force and the distance to the pivot. It is a pity that many such diagrams 

showed the distance not marked accurately and also that the force was not drawn as a straight 

line through the hand and perpendicular to the shaft of the spanner. In part (c), the majority of 

candidates realized that the reduced force had to be applied farther away from the nut to 

produce the same effect. Here many referred to lengthening the spanner or using a longer one; 

some however replied simply that he could use his other hand or use both hands which were 

also accepted as valid answers. Most candidates went on to give the correct calculation  

(10N x 0.09m = 5N x 0.18m) in the last part of this question. 

 

Question 10 

Most candidates scored a low mark in this question. In particular, most candidates were not 

able to list the correct sequence of the waves and were not able to elicit adequate properties of 

the waves in the electromagnetic spectrum. Some candidates failed to rearrange the equation 

accordingly (subject of the formula) to find the frequency of the wave whereas some, were not 

able to recall the correct unit for frequency. Most candidates failed to answer correctly part e 

(ii). 
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Paper II 

 

Table 3: Analysis of raw scores for Paper IIA and Paper IIB questions 

Question  1 2 3 4 5 Total 

Paper 

(IIA) 

Mean 12.81 10.98 10.60 10.77 13.04 58.20 

S.D. 3.89 4.78 4.80 5.06 31.84 37.13 

Facility Index 0.64 0.55 0.53 0.54 0.65 0.58 

Discrimination Index 0.42 0.46 0.44 0.45 0.91  

Paper 

(IIB) 

Mean 8.56 6.82 8.02 6.75 7.44 37.58 

S.D. 3.54 4.00 2.99 3.89 4.13 15.17 

Facility Index 0.43 0.34 0.40 0.34 0.37 0.38 

Discrimination Index 0.79 0.84 0.78 0.81 0.85  

 

 

Paper IIA 

 

Question 1 

Overall the majority of candidates scored high marks in this question. However there were 

many common mistakes. In part a(i), the candidates found difficulty to explain that solid 

particles “vibrate” about a mean position. In question b(i), the candidates responded well that 

the solid expand but failed to give a valid reason why the support experiences a force. Moreover 

the reference to particles was given wrongly in b(i) instead of b(ii). 

In part (d), most candidates knew the type of heat transfer but found difficulty with the rest of 

the table. Most candidates did not mention that radiation can take place in vacuum. Other 

mistakes were made when explaining the method of heat transfer especially in conduction. 

Part (e) was either explained perfectly by candidates who knew that air is trapped when birds 

fluff their feathers or completely wrong when they said that birds keep warm because feathers 

are insulators. 
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Question 2 

In this question most candidates failed to draw the proper rays towards the image in the mirror 

and at times when the rays were good, they were either not dotted or without a direction.  

The experiment in part (d) was problematic for many of the candidates. Some common 

mistakes were; the fact that the angle of incidence was meant to be smaller than the critical, 

the ray box was not positioned well and the ray was bent on the semi-circular side. Due to this 

most answers for the explanation of the method were either wrong or incomplete. This 

continued to cause a problem in part d(iii) because the rays were drawn wrong or lacked arrows 

and without the necessary labelling. 

The rest of the question was answered correctly by most candidates and marks were mostly 

deducted only for incorrect units or failure to change units from cm to metres.  

 

Question 3 

Many candidates showed lack of understanding of the function of the thermistor. Very few were 

able to draw a proper circuit diagram and describe an experiment to test how the thermistor 

work. On the other hand most of them recalled that as the temperature increases the resistance 

decreases. This conclusion however showed lack of connection to the experiment. The majority 

of candidates were able to work out the energy produced in the circuit. 

A high number of candidates failed to identify the thermistor as being made up of a 

semiconducting material. The most common mistake in the circuit set up was the inclusion of 

the hairdryer in series with the rest of the components. However, the variables in the 

experiment were mostly correctly identified. A number of candidates failed to recall that a 

thermistor’s resistance decreases at higher temperatures, with the majority not clearly 

elaborating that current flow will thus increase with increasing temperatures. A satisfactory 

number of candidates correctly suggested replacing the bulb and ammeter with the fan, while 

removing the hairdryer. Furthermore, candidates correctly concluded that the timer does not 

depend on temperature and might be turned on unnecessarily, thus making the thermistor set-

up more efficient. Applications of the use of the thermistor were generally well-known. The 

calculation at the end of the question was mostly correctly answered with the most common 

mistakes being related to failure in converting quantities to their respective standard units.  

 

Question 4 

Most candidates were able to explain the use of electromagnets and electromagnetic induction 

properly. However most diagrams lacked the necessary details such as; marking the poles, 

parallel flux lines within the solenoid and intersecting/joining flux lines. 

 

Question 5  

Some basic concepts of wave propagation seem to be unclear for a significant number of 

candidates. Although the term parallel featured very commonly, candidates did not clearly state 

that it is the direction of the vibration which is parallel to the direction of travel of the wave, for 

a longitudinal wave. Very few candidates correctly calculated the time from one compression to 

one rarefaction, mostly failing at halving the periodic time. Surface water waves were generally 

identified as being transverse waves and diffraction at a gap was also recalled. In spite of this, 

very few candidates managed to properly draw diffracted waves while maintaining the same 
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wavelength. Furthermore, many candidates incorrectly suggested a change in frequency upon 

refraction. A decrease in speed and wavelength was correctly identified as waves progress from 

deep to shallow water. Knowledge of the electromagnetic spectrum was satisfactory and so was 

the use of the equation v=fλ at the end of the question. 

 

 

Paper IIB 

 

Question 1 

In part (a) (i), most candidates did not state that particles in a solid occupy a fixed space. In 

some occasions the words used did not conform to the sentence structure. In part (b) (i), 

although candidates realised that the rod would increase in length, most did not explain why the 

rod expands in terms of particles. Even in part (b) (iii), candidates failed to explain why the rod 

deforms although it was even stated in the question.  

In part (c), although the majority of candidates realised what equation they had to use, they 

still did not identify the correct value for each symbol thus leading to the misuse of the specific 

heat capacity equation. Apart from that, the units were not written down or the incorrect unit 

was chosen. In part (d), nearly all candidates mentioned the correct type of heat transfer but 

few managed to explained how heat is transferred. In part (e), most candidates realised that 

the bird was fluttering his feathers to keep warm although most of which did not know the 

reasons why this was done. 

 

Question 2 

Many candidates successfully completed part (a) of this question. However many candidates did 

not manage to draw two rays behind the mirror to show where the image is formed in part (b). 

In part (c), the large majority of candidates drew a ray of light that is refracted but not at an 

angle of 90o to the normal even though it was specified that the angle of incidence is the critical 

angle. Some candidates also did not mention the term ‘total internal reflection’ in part c(ii). On 

the other hand, most candidates managed to answer parts d(i), d(ii) and d(iii) but found 

difficulty in part d(iv) where they had to work out the speed of light in the block – many 

candidates made mistakes when it came to working out the subject of the formula. Part d(v) 

was answered well even though some candidates failed to change the distance found to metres 

as instructed in the question. 

 

Question 3 

Many candidates managed to answer the first part of the question and also managed to 

complete the method of the experiment. However most found difficulty in drawing a correct 

complete circuit diagram. In part c(iv) only a small amount of candidates mentioned that the 

higher amount of heat on the thermistor, the lower the resistance of the thermistor hence more 

current flows through the circuit. Most candidates gave correct answers in parts d(i) and d(ii) 

but found difficulty in answering part (iii). In part f(i), some candidates did not change 22 kΩ to 

Ω. In part f(ii), a large number of candidates repeated the information given in the question 

instead of stating the relationship between temperature, resistance and current. 
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Question 4 

In part b(i), most candidates failed to draw the correct complete pattern as it had to go through 

the coil as well. In part (d), most candidates scored low marks mostly due to the induced 

current question. Candidates failed to deduce that current was induced when the magnet was 

moving while then the magnet stopped no current would be induced. Also many failed to 

explain what was happening using appropriate physics terms. 

 

Question 5 

In part a(ii) candidates failed to explain the highlighted phrase as most explained the term 

frequency rather than describing the whole phrase. In part a(iii) candidates failed to understand 

that the examiner was asking for the periodic time of the wave. In part b(iii) the examiner 

asked for both the wavefronts and wave direction, although many drew the wavefronts only 

excluding the direction. 

In part (c) the majority of candidates did not know what happens to the waves as they pass 

from deep to shallow water. In part d(iv) some candidates provided only one answer although 

in the question it was asked to provide both the frequency and wavelength of the wave. 

 

Comments regarding school-based Practical Coursework 

 

The average for the presented coursework was 13.7% for Paper IIA and 11.8% for candidates 

that sat for the Paper IIB option. These means reflected those obtained in the past years. 125 

candidates [29 Paper A, 96 Paper B] did not present any coursework, whilst another two 

candidates scored no marks. Examiners commented that in some schools candidates were being 

spoon fed in their work. It was evident in these schools that candidates were copying and filling 

in the blanks rather than doing scientific experimental work. Such procedures are not to be 

encouraged and should be discontinued. Practices like this undermine the reliability and validity 

of coursework. The aim of having such coursework is to assess skills which cannot be assessed 

through pen and paper methods. Having such component as part of the final assessment might 

help certain candidates who might be more inclined in showing what they know by doing. 

However it must be said that this component has a weak correlation with the rest of the paper.  

 

Chairperson 

2018 Examination Panel 

 


