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INTRODUCTION  
 

This was the sixth examination of the revised syllabus. 

 

There was a candidate entry of approximately 2796 for Physics Unit 1 this year compared to 2757 in 2023 

and 2920 in 2022. 

 

This year, for Unit 1, the percentage of candidates earning acceptable grades, Grades I–V, was 

approximately 96.9 per cent compared with 97.7 per cent in 2023 and 96.5 per cent in 2022. 

 

Candidate performance improved on Module 3 — Thermal and Mechanical Properties of Matter. 

However, regarding Module 1 — Mechanics, and Module 2 — Oscillations and Waves, there was a decline 

in performance over the previous year. 
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PAPER 01 — MULTIPLE CHOICE 

 

Paper 01 consisted of 45 multiple-choice items. It was designed to provide adequate coverage of the 

content with items taken from all sections of the syllabus. Approximately 70.4 per cent of candidates 

earned grades I–III on this paper; the mean score was 32 out of 45 marks. 
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PAPER 02 — STRUCTURED ESSAY 
 

Paper 02 consisted of three questions, one drawn from each of the modules in the syllabus. 

   

Module 1: Mechanics 

  Module 2: Oscillations and Waves 

  Module 3: Thermal and Mechanical Properties of Matter 

 

Each question in this section was worth 30 marks.  Candidates were required to answer all three questions.  

The mean score for the entire paper was 34 out of 90. No candidate obtained full marks for Questions 2 

or 3, the highest score being 29 out of 30 which was obtained by one candidate for Question 2 and 7 

candidates for Question 3.  
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_____________________________________________________________________________________ 

Question 1  
_____________________________________________________________________________________ 

 

Part (a) assessed candidates’ ability to define the terms displacement and acceleration. A significant 

number of candidates were unable to define displacement, a concept that they have been exposed to as 

early as fourth form.  
 
Candidate’s Response to Parts (a) (i) to (ii) 

 

 
 

 
 

Part (b) required candidates to plot a graph of velocity, v, versus time, t, to represent the motion of the 

rocket balloon, and draw the best smooth curve through the points. The graph was generally well plotted 

but the curves drawn did not have the appropriate symmetry. Candidates should practise drawing smooth 

curves of best fit. 

 

  

Examiner’s Comments 

 

The candidate was able to define both concepts accurately as per the syllabus requirement. 
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Candidate’s Response to Part (b) 

 

 
 

 
  

Examiner’s Comments 

 

The candidate demonstrated competence in the plotting of graph; all the necessary components 

were spot on. 
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For Part (c), candidates were asked to use the graph from Part (b) to determine (i) the instantaneous 

acceleration of the balloon after 1.5 s and (ii) the total distance travelled by the balloon.  

 

In Part (c) (i), many candidates did not understand that instantaneous acceleration is linked to the tangent 

at a point on the graph (in this case at t =1.5 s); they therefore attempted to use an equation of motion 

at that point. Additionally, some candidates understood that acceleration can be found from the gradient 

of the graph and simply divided the velocity by the time at 1.5 s; this does not correspond to the gradient 

of the tangent at that point. 

 

For Part (c) (ii), a significant number of candidates recognized that the area under the graph is used to 

calculate distance travelled; however, they did not determine this area correctly, for example,  by counting 

squares or by using any other appropriate method. 

 

Candidate’s Response to Parts (c) (i) to (ii) 

 

 
 

 
 

Examiner’s Comments 
 
The candidate understood fully what was being tested and executed both objectives seamlessly. 
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Part (d) (i) asked candidates to calculate the vertical component of the ball’s velocity while Part (d) (ii) 

asked for the calculation of the horizontal component of the ball’s velocity. Most candidates correctly 

calculated the vertical and horizontal components of the ball’s velocity though a few candidates mixed up 

the vertical with the horizontal.  

 

For Part (d) (iii), candidates had to calculate the time it took the football to reach the maximum height. 

Many candidates calculated this part correctly. However, a significant number of them did not correctly 

apply the convention, for example, u is positive and a = -g.  Also, some candidates calculated the total 

time of flight but failed to recognize that the time the object takes to reach the maximum height is half 

the time of flight. 

 

Part (d) (iv) asked candidates to calculate the maximum height reached by the football. This part was done 

exceptionally well. Most candidates knew and correctly applied the formula for maximum height. 
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Candidate’s Response to Parts (d) (i) to (iv) 

 

 
 

 
 

 

Examiner’s Comments 
 
The candidate demonstrated mastery in assessing motion in two dimensions (projectile).  The 

candidate was also able to resolve the velocity vector in its respective ‘x’ and ‘y’ components and 

use them appropriately to extract additional information about the object during motion. 
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Part (e) required candidates to find the equation of the trajectory, y as a function of x, to show that the 

motion of the football is parabolic. A fair number of candidates did this part well, with clear steps. The 

most common mistakes were application of convention, for example, u is positive and a = -g. Some 

candidates were able to start the derivation but couldn’t coherently follow through. 

 

Candidate’s Response to Part (e) 

 

 
 

 
 

Overall performance on the Question 1 was fairly good. On average, more than 15 marks were recorded 

for approximately 50 per cent of the scripts. 

 

 

Examiner’s Comments 

 

This represented an excellent execution of the proof. The candidate used mathematical knowledge 

and incorporated it into two-dimensional kinematic motion to show that the motion of the object is 

parabolic.     
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Recommendations 
 

• Review of definitions of displacement and acceleration should be done as well as other kinematic 

concepts.  

• Teachers must not only address situations with constant acceleration and equations of motion but 

include situations where acceleration is changing. They should also guide students regarding how 

to determine instantaneous acceleration. 

• Teachers should include more practice on drawing smooth curves of best fit. 

• When formulas such as time of flight are provided, candidates need to demonstrate an 

understanding of the situations in which those formulas are applicable. 

• Teachers should reemphasize convention when teaching projectile motion/motion under gravity 

since velocity and acceleration can be in opposite directions. 

• Teachers are reminded to stress the importance of looking at the units given on axes of graphs 

and/or column headings instead of assuming a particular unit. 
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_____________________________________________________________________________________ 

Question 2  
_____________________________________________________________________________________ 

 

This question tested candidates’ knowledge of three topics in Module 2. The topics were Physics of the 

Eye, Refraction and Total Internal Reflection and Frequency Response of the Ear. 

 

Generally, the question was not well done.  There were a few instances where candidates did not attempt 

any part of the question.  Additionally, there were a few candidates who, despite having attempted the 

question, did not attain any marks. Overall, most candidates scored less than 20 marks in this question. 

 

Part (a) contained three subparts. These three parts asked candidates to define common terms as it 

relates to the eye.  Very few candidates were able to give completely accurate definitions.  Many 

candidates got no marks, as they did not know the definitions; a few did not even attempt this part of the 

question. 

 

Candidate’s Response to Parts (a) (i) to (iii) 
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Part (b) required candidates to use annotated optical sketches to explain how short-sightedness occurs 

and how the defect can be corrected. Some candidates were able to draw the eye with correct labels and 

annotations.  Some candidates did not know how to draw the defect and what lens should be used to 

correct the defect.  Also, some candidates did not remember that the rays should be parallel coming from 

a distant object; instead, they drew it as coming from a near point.  

 

There seems to be a limitation in the teaching and learning experiences to which students are exposed in 

this area of the syllabus. 

 

Candidate’s Response to Part (b)  

 

 

Examiner’s Comments 

 

The candidate correctly defined the terms. 
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For Part (c), candidates were provided with a graph on which uv was plotted against u + v where u 

represented a series of object distances and v represented corresponding image distances. 

 

For Part (c) (i), candidates were required to show that the gradient of the graph is equal to the focal length, 

f, of the converging lens. Only a few candidates were able to manipulate the equation to show that the 

focal length was equal to the gradient of the graph.  Some candidates attempted circular proofs. Quite a 

few candidates misunderstood the question; they found the numerical value of the gradient and then 

attempted to show that it was equal to the focal length.  

 

Analysis on performance in this part of the question shows that mathematical techniques need to be 

reinforced and that candidates need a greater understanding of what a proof should look like. 

 

 

 

 

 

  

Examiner’s Comments 

 

The candidate drew two clear diagrams — one of the defect and another of the lens used to correct 

the defect. 
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Candidate’s Response to Part (c) (i) — Sample 1 

 

 
 

Candidate’s Response to Part (c) (i) — Sample 2 

 

 
 

 
 

 

 

 

Examiner’s Comments 

 

These candidates used different methods but were each able to clearly show that f = gradient of the 

line. The first candidate found the equation of the gradient and equation of frequency and equated 

them while the second candidate used the lens equation and related it to the equation of a straight 

line. 
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For Part (c) (ii), candidates had to use the graph to determine a value for the focal length of the converging 

lens used in the experiment. Many candidates got this part correct; however, some did not bother to put 

in their units. The importance of units needs to be reemphasized. 

 

Candidate’s Response to Part (c) (ii) 

 

 
 

 
 

For Part (c) (iii), candidates were asked to determine the power of the converging lens used in the 

experiment. While some candidates knew the equation for power of the lens, they did not know that the 

value calculated in the previous part must be converted to metres. They also did not know that the unit 

for power of the lens was dioptre (D). Again, the importance of units needs to be emphasized during 

teaching practice. 

 

Candidate’s Response to Part (c) (iii) 

 

 
 

 
 

 

Examiner’s Comments 

 

The candidate correctly chose two points and calculated the gradient using the correct unit. 

Examiner’s Comments 

 

The candidate correctly used the equation to find the power of the lens and stated the correct units 

for both focal length and power. 
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Part (d) (i) required candidates to state, in words, Snell’s law; and Part (d) (ii) asked them to explain how 

total internal reflection occurs. These parts required definitions and many candidates were unable to 

score any marks because they did not know the correct definitions.  Those who did score marks were 

unable to get total marks because their definitions were incomplete. Only a few candidates got full marks 

in this section. 

 

Candidate’s Response to Part (d) (i) 

 

 
 

 
 

Candidate’s Response to Part (d) (ii) 

 

 
 

 
 

  

Examiner’s Comments 

 

The candidate correctly defined the term. 

Examiner’s Comments 

 

The candidate correctly defined the term. 
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For Part (e), candidates were provided with a figure and were asked to (i) calculate the critical angle at 

the glass/liquid interface and (ii) calculate the angle of emergence of the ray from the cube. 

 

Many candidates calculated Part (e) (i) incorrectly; they applied a formula (1/n = sin c) out of context. 

While some candidates were able to obtain the value for the refracted angle at the air/glass boundary, 

they were unable to proceed further to calculate the critical angle at the glass/liquid boundary.  Teachers 

need to expose students to a variety of example involving the use of the equations in this section of the 

syllabus, with particular emphasis on progression from CSEC-level to CAPE-level questions. 

 

Candidate’s Response to Part (e) (i) 

 

 
 

 
 

 

Examiner’s Comments 
 
The candidate correctly calculated the angle of refraction and used this to calculate the critical angle 

at the liquid glass interface. 
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For Part (e) (ii), many candidates did a lot of calculations when none was necessary.  This was because 

candidates did not know that angle of incidence would be the angle of emergence, if total internal 

reflection occurred, as suggested by the diagram.  However, if the ray was incident on the surface of the 

liquid at the critical angle, the angle of emergence should have been zero degrees. In addition to syllabus 

concepts, students should be exposed to simple examination techniques such as understanding that a 

one-mark question would not require calculations.  

 

Candidate’s Response to Part (e) (ii) 

 

 
 

 
 

For Part (f), candidates were presented with a scenario where a teenager uses only the right earphone of 

his headset to listen to music from his mobile device. Candidates were then asked to describe a simple 

experiment the teenager can perform to determine if the frequency response of his right ear is different 

from that of his left ear. This part lent itself to many different variations of the experiment, but most 

candidates understood that there needed to be a varying frequency test for one ear that must be repeated 

for the other ear and then compared.  

 

 

  

Examiner’s Comments 

 

The candidate correctly calculated the angle of emergence (48°); however, the response relied solely 

on the principle that the angle of incidence is equal to the angle of emergence.  

 

Expected Answer 

The emergent angle will be equal to the incident angle = 48° 
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Candidate’s Response to Part (f) 

 

 
 

 
 

Recommendations 
 

• There needs to be more emphasis on definitions and more practice with calculations. 

• Emphasis must also be placed on the understanding of theory rather than rote learning of 

equations, so that the equations can be used appropriately where relevant. 

  

Examiner’s Comments 

 

The candidate clearly explained the experiment. 
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_____________________________________________________________________________________ 

Question 3  
_____________________________________________________________________________________ 

 

The question was based on the Kinetic Theory of Gases and assessed candidates’ ability to 

• recall and use the equation of state for an ideal gas: pV = nRT or pV = NkT 

• plot and interpret a V-T graph based on a table of values 

• express the first Law of thermodynamics 

• state and use Charles’ Law 

• deduce work done from a p-V graph 

• solve problems involving the first law of thermodynamics 

• discuss why the molar heat capacity of a gas at constant volume is different from that of a gas at 

constant pressure: CP = Cv + R;  Cp > Cv 

• deduce total kinetic energy of a monatomic gas: Ek = 3/2 nRT 

• use the term molar heat capacity: EH = nCP Δө  ; EH = nCv Δө. 

 

Almost all candidates attempted this question; however, the question was not well done; only 27 per cent 

of candidates scored above 15 marks; most candidates (some 73 per cent) scored under 15 marks. 

Furthermore, only five per cent of candidates scored above 25 marks. Candidates performed best in parts 

(a), b(i), b(iv), (c), d(i) and d(ii) but experienced most challenges in parts b(iii), b(v) and d(iv).  

 

Part (a) required candidates to write the equation of state for an ideal gas, stating the meaning of each 

symbol. This part was well answered with over 60 per cent of responses being worth the full three marks. 

Candidates need to be clear and specific when defining quantities; many lost marks for merely stating that 

‘symbol T was temperature’ instead of specifically noting it as thermodynamic/absolute temperature or 

stating that it was measured in Kelvin. Similarly, the symbol ‘n’ was merely stated as ‘moles’ instead of the 

number of moles of gas. 
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Candidate’s Response to Part (a) 

 

 
 

 
 

Part (b) (i) required candidates to complete Column 3 of a given table. Most candidates (98 per cent) 

scored the mark for correctly calculating the volumes of the gas in the table. 

 

Candidate’s Response to Part (b) (i)  

 

 
 

 

Examiner’s Comments 

 

These responses reflected the correct equations and symbol meanings. 

Examiner’s Comments 

 

The candidate provided correctly calculated values for Volume of gas. 
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For Part (b) (ii), candidates were asked to plot a graph of volume of gas, V, versus temperature, t using 

given scale ranges for the temperature axis and the volume axis. Close to a quarter of candidates earned 

the full four marks for plotting the graph. Some candidates unfortunately still used inconvenient scales, 

for example, 1:3; 1:6; 1:7 etc., and omitted to label units on the axes. It was heartening to note that most 

plots were accurate and generally good lines of best fit were drawn. 

 

Candidate’s Response to Part (b) (ii) — Sample 1 

 

 
 

 

Examiner’s Comments 
 
This was a well-constructed graph with convenient scales, well-labelled axes with symbol/unit and 

best line. 
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Candidate’s Response to Part (b) (ii) — Sample 2 
 

 
 

 

Examiner’s Comments 
 
The candidate’s response showed accurate plotting, use of a convenient scale, well-labelled axes 

and a well-drawn best fit line. 
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For Part (b) (iii), candidates had to use the graph plotted in (b) (ii) to determine the temperature at which 

the volume is 0 mm3.  Approximately 40 per cent of candidates successfully read off the temperature at 

zero volume from the graph, thereby earning the two marks. However, several candidates omitted 

drawing the extrapolated line, failed to include the negative sign for temperature, or inaccurately read 

the value. Teachers should ensure that they give students ample opportunity to practise plotting, 

analysing and determining values from graphical work. 

 

Candidate’s Response to Part (b) (iii) — Sample 1 

 

 
 

Candidate’s Response to Part (b) (iii) — Sample 2 

 

 
 

 
 

  

Examiner’s Comments 

 

The candidate showed the intercept on the graph, read off the temperature correctly and included 

the negative sign. 
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Part (b) (iv) asked candidates to state whether it is possible to achieve a state of zero volume for the gas 

if it is cooled sufficiently. Candidates were also required to justify their response. Although approximately 

65 per cent of candidates demonstrated the knowledge that it was not possible for the gas to achieve zero 

volume, only one third was able to provide a reasonable justification for their statement. 

 

Candidate’s Response to Part (b) (iv) — Sample 1 

 

 
 

 
 

Candidate’s Response to Part (b) (iv) — Sample 2 

 

 
 

 
 

  

Examiner’s Comments 

 

The candidate clearly indicated that gas molecules do have a volume. 

Examiner’s Comments 

 

Gas not ideal, change of state may have occurred. 



26 | P a g e  
 

For Part (b) (v), candidates had to state the gas law which explains the observations in the experiment. 

The question proved challenging — half of the candidates correctly identified Charles Law as the gas law 

that explained the observations; only 25 per cent of them were able to comprehensively state it. 

Candidates need to pay particular attention to each term in definitions and laws and ensure that they are 

explicitly specified.  

 

Candidate’s Response to Part (b) (v) — Sample 1 

 

 
 

Candidate’s Response to Part (b) (v) — Sample 2 

 

 
 

 
 

 

 

  

Examiner’s Comments 

 

This candidate provided the correct law and statement. 
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Part (c) required candidates to explain the meaning of each of the symbols used in the equation ΔU = Q + 

W (the first law of thermodynamics) when the law is applied to the heating of a fixed mass of gas. Only a 

quarter of candidates achieved the full three marks for explaining the meaning of the symbols; another 

quarter were not awarded any marks. Though more than 70 per cent understood that the symbols 

generally alluded to internal energy, work and heat, many candidates had difficulty distinguishing whether 

the heat was supplied or lost; or whether the work done was on or by the gas. Candidates failed to state 

that ΔU was the change or increase in internal energy. 
 
Candidate’s Response to Part (c) — Sample 1 
 

 
 
Candidate’s Response to Part (c) — Sample 2 
 

 
 

 
 

Examiner’s Comments 
 
These samples shoe correct explanations for each symbol. 
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The questions in Part (d) were based on a figure which showed the cycle of a monatomic gas.  

 

For Part (d) (i), candidates were asked to calculate the work done during the cycle.  Sixty per cent of 

candidates were able to score total marks; other candidates made calculation errors or did not appreciate 

that work done was represented by the area under the graph.  

 

Candidate’s Response to Part (d) (i) — Sample 1 

 

 
 

  



29 | P a g e  
 

Candidate’s Response to Part (d) (i) — Sample 2 

 

 
 

 
 

  

Examiner’s Comments 

 

Both samples contain well-executed solutions. 
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For Part (d) (ii), candidates had to calculate the temperature, T2, at State 2. The question was generally 

well answered with 69 per cent of sampled scripts being worth two of the three marks for this question. 

Although most candidates were able to recall and use the gas law equations, some were unable to 

correctly transpose to make T the subject.  

 

Candidate’s Response to Part (d) (ii) — Sample 1 

 

 
 

Candidate’s Response to Part (d) (ii) — Sample 2 

 

 
 

 
 

  

Examiner’s Comments 

 

The candidates provided well-executed solutions. 



31 | P a g e  
 

Part (d) (iii) required candidates to calculate the energy added as heat during the process from State 1 to 

State 2. The question presented somewhat of a challenge to almost a third of the candidates; although 45 

per cent scored the full four marks, many candidates still need to practice doing questions involving 

calculations with gas laws and thermodynamics.  

 

Candidate’s Response to Part (d) (iii) — Sample 1 

 

 
 

Candidate’s Response to Part (d) (iii) — Sample 2 

 

 
 

 

 
 

  

Examiner’s Comments 

 

In both samples, the candidates provided well-executed solutions. 
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For Part (d) (iv), candidates had to derive an expression for Cp for the gas in terms of R. This question 

proved challenging for most candidates. Teachers need to ensure that students practise deriving 

expressions as required by the syllabus. Only about 40 per cent of candidates were able to correctly 

execute the derivation.  

 

Candidate’s Response to Part (d) (iv) — Sample 1 

 

 
 

Candidate’s Response to Part (d) (iv) — Sample 2 

 

 
 

 
 

  

Examiner’s Comments 

 

The candidates’ solutions were well executed. 
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Part (d) (v) asked candidates to state two reasons why the cycle in the given figure is not 100% efficient. 

Candidates performed well in this section; almost 70 per cent gained a mark for stating generally that heat 

energy was lost to the environment. However, many candidates simply gave another form of heat loss as 

a second reason instead of providing other distinct reasons such as appreciating that the gas or conditions 

was not ideal, or that the state of the gas could change etc. 

 

Candidate’s Response to Part (d) (v) — Sample 1 

 

 
 

Candidate’s Response to Part (d) (v) — Sample 2 

 

 
 

 
 

 

Examiner’s Comments 

 

Both candidates stated two distinct reasons. 

 


