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2025 ASSESSMENT REPORT 
PHY415115 PHYSICS 

General Comments 
This exam appeared well-balanced, with a variety of questions covering as much course content 

as possible within the constraints of the three-hour time limit. Candidates were given the 

opportunity to show their computational skills as well as their thinking in descriptive situations. 

There was a good mix of difficulty levels between various parts of each question to give every 

candidate the opportunity to show what they had learnt during the year. It was pleasing to see in 

the candidate responses some excellent problem-solving skills being demonstrated. For the most 

part, candidates remembered to include units and directions. 

However, there were some general skills which could have been improved upon by candidates. 

(These will be of interest to those of you reading this report as you practise this paper in your 

studies.) Fairly common calculation errors involving forgetting to square or take the square root of 

expressions, even though the formula (and in many cases, the subsequent expression) was 

correctly stated. 

Candidates are always advised to always show intermediate calculations, as this provides more 

opportunities to be awarded partial marks, and to obtain credit for errors that are carried forward. 

In worded explanations, candidates should endeavour to use nouns, as writing the pronoun ‘it’ 

does not make it clear as to what noun the ‘it’ is referring. 

Overall, Newtonian Physics (Section A/Criterion 5) and Electromagnetism (Section B/Criterion 6) 

proved the most challenging for a majority of candidates. Many candidates struggled with 

implementing the required computational skills in these sections. 

Waves (Section C/Criterion 7) and Twentieth Century (Section D/Criterion 8) were less 

challenging, although still required candidates to demonstrate a suitable breadth of knowledge. In 

these sections, candidates tended to do either very well or poorly on a specific question, indicating 

that a lack of breadth of knowledge was a common problem.  
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Criterion 5: Section A (Newtonian Physics) 

Question 1 a) 

This was done well, with the most common mistake being not converting to ms-1 but then stating 

the units in ms-1 rather than kmh-1. 

Question 1 b) 

This was done quite well. There were two approaches:  

• work out how long it would take to travel 6m horizontally and then calculate the vertical 
distance, or  

• instead calculate the time taken to drop the 2m and then see how much the rider has 
travelling horizontally.  

Common errors were: 

• incorrectly thinking that the starting velocity was 0 when the rider left the ramp (even though 
the starting velocity of 52 km/h was given in the question) 

• calculating the distance travelled as hypotenuse of a 6m by 2m triangle without realising that 
the rider’s trajectory is not a straight line, or  

• forgetting to convert to ms-1 if the answer to the previous part was given in kmh-1, and using 
inconsistent signs for the values of initial vertical velocity and acceleration. 

Question 2 a) 

This was done exceedingly well with only very few candidates not providing the simple calculation 

required. 

Question 2 b) 

It was pleasing to see many triangles, with most of them correct. However, sometimes the arrows 

were in the wrong direction on the triangle. The most common errors were: 

• assuming that the triangle is right-angled (when it most definitely is not), or  

• labelling the vectors with the wrong measurements (most commonly for the Δp vector which 
was left as a force value). 

Vector triangles without all of the measurements were accepted, provided this was made clear by 

the candidate in part c). 

Both velocity vector triangles and momentum vector triangles were accepted, since for this 

particular question since the mass was constant. More generally, however, a momentum approach 

would be safer. 

Question 2 c) 

This was done quite well, although surprisingly even though candidates wrote down the correct 

calculation using the cosine rule, they forgot the square root or appeared to mistype numbers on 

the calculator. The most common error stemmed from part b) where a right-angled triangle was 

assumed and very little “error carried forward” could be justified given the reduced complexity that 

this led to. 
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Question 2 d) 

This question part was generally a great success for candidates provided parts b) and c) were 

correct. The most common error was incorrectly rearranging the sine rule formula with sin-1 having 

the wrong expression inside it. 

Question 3 a) 

Most candidates achieved the correct value very efficiently here. The most common error was the 

wrong power of ten in the answer, either due to forgetting to convert from km into m, or instead 

writing the expression to be calculated with the incorrect number of zeros. A few students did not 

know that the circumference of a circle is given by C = 2πr. 

Question 3 b) 

Most candidates also obtained the correct answer for this part too, and if they got this part wrong, 

this was largely due to “error carried forward” from part a), which was taken into account in the 

marking. The most common unrelated error was using the circumference of the orbit rather than 

the radius for the r value in the centripetal acceleration calculation. 

Question 3 c) 

This question proved challenging for many candidates, with the marks gained reflecting either 

excellent understanding or conversely very limited understanding of how to approach the 

explanation.  

Many different but equally valid explanations were accepted, for example: 

• taking one of the ‘g’ values and applying an inverse square law to get the other ‘g’ value, or  

• instead showing that ‘g’ multiplied by ‘r’ squared gives the same constant. 

Some very limited partial marks were awarded if candidates made an attempt at least at explaining 

how they would approach this without any calculations or further justification being provided. 

Question 3 d) 

Whilst appearing less challenging than part c) for many candidates, there were still a significant 

number of candidates who made conceptual errors in this part. Examples of these include:  

• using the 9.81 ms-2 ‘g’ value for the Earth with the radius of the Moon instead of the Earth  

• using 420 km as the distance from the centre of the Earth, or  

• incorrectly assuming that the ISS is a geostationary satellite and thus mistakenly using 24 
hours as a period in their calculation (an approach not involving periods at all is more 
efficient anyway).  

In this part, and also part c), it was not required to calculate the mass of the Earth, but many 

candidates obtained this, although such an approach and the subsequent calculations were more 

convoluted than necessary. 
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Question 4 a) 

Common mistakes in parts i) and ii) included failure to square distances, or to give directions to 

fields.  

The most common mistake in part iii) was to use 600 instead of 1200 in the cosine rule to 

calculate the total field strength. 

Question 4 b) 

This was not well done with many losing their way by not cancelling G or powers of 10, and then 

not taking a square root early. Those who did not take the square root ended with a messy 

quadratic equation solution. 

Question 4 c) 

The diagram was reasonably well done, although many failed to realise that the line through Y 

separating the two sets of fields is curved towards star B. 

Question 5 a) 

The fact that students were not given the formula for a cylinder created issues in part i) for some, 

but otherwise this was well done. 

In part ii), most realised that the density had to be multiplied by the volume to give the mass.  

Most correctly multiplied the mass by velocity in part iii), but there were a number of error carried 

forward issues. 

Question 5 b)  

This was poorly done by many candidates. Most failed to realise that the momentum change in 

one second constitutes a force and therefore that Newton’s First Law now applies with balanced 

forces. 

Question 5 c) 

This was also poorly done in general. Many candidates tried to calculate the power by looking at 

the force from part a) iii) and multiplying it by the velocity of the air rather than the kinetic energy of 

the air in the cylinder of one second. Some credit was given to the incorrect technique. 
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Criterion 6: Section B (Electromagnetism) 

Question 6 a) 

Mostly well done. 

Question 6 b) 

Mostly well done, although some candidates used Figure 8 instead of Figure 7 (if done correctly, it 

was not penalised). 

Question 6 c) 

Few candidates received full marks for this question. Many candidates missed the question 

prompt of lightning forming from sharp points, and did not use ionisation field strength and the 

provided figure in their answer. 

Question 6 d) 

Many candidates stated the reason for hair standing on end due to build up of charges, but did not 

link it to why this would be an indication of danger to the person. 

Question 6 e) 

Mostly well done, although some candidates did not realise that the electric field strength was 

given, and some missed that the minimum potential difference was asked for. 

Question 6 f) 

Moderate success, as many candidates did not realise that charge transferred. 

Question 6 g) 

Generally well done, with many receiving error carried forward from previous calculations. 

Question 7 a) 

Many candidates had difficulty explaining the acceleration between A and B and why there was no 

acceleration between X and C. Many only stated that attraction and repulsion occur between 

plates and did not refer to the potential difference or to the electric field resulting in a net force 

(and hence acceleration). Some candidates successfully used an argument about conversion of 

electric potential energy to kinetic energy. 

Question 7 b) 

There were various answers to this question. The correct answers included showing 

understanding that there is no potential difference between X and C. 

Question 7 c) 

Generally well done.  
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Question 7 d) 

Generally well done. 

Question 7 e) 

Generally well done, although some candidates lost marks due to errors with transposing the 

formula to calculate the mass. 

Question 8 a) 

Generally well done. 

Question 8 b) 

Most candidates determined the force correctly, but some either forgot to include direction or gave 

an unclear answer (left/right/up/down), without showing a force arrow to clarify intended direction 

or stating “towards the power source”. 

Question 8 c) 

Poorly done overall, with the most common mistake being confusing emf with the force on the rod 

in (b). 

Question 8 d)  

Poorly done overall. 

Question 9 a) 

Moderately well done by most. Many candidates selected Coulomb’s law, which is not the 

appropriate equation for calculating the force in this situation. 

Question 9 b) 

Part i) was generally poorly done. Candidates had trouble determining the direction of the positive 

ion using the right had rule. 

In part ii), some candidates missed the part of the question that indicated the acceleration due to 

the motion in part i) and hence determined the x-axis instead of the y-axis. Many candidates 

indicated motion in the z-axis direction, which is not possible – for magnetic force, the direction of 

travel and the field must be at right angles. This part was poorly done overall. 

Question 9 c) 

Poorly done, overall. A large number of candidates noticed that opposite charge would result in 

the ion being accelerated in the opposite direction due to the electric field. They then did not 

recognise that this would in turn cause the ion to be accelerated in the same direction as the 

positive ion due to the magnetic field along the y-axis. So, the direction of the magnetic force 

should be the same as in b) part ii) – hence no change. 
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Question 9 d) 

This was also poorly done by most candidates – unsurprisingly, as it relied on success in the 

preceding parts. Most candidates were able to get partial marks by viewing the situation in the 

context of photons. The sunlight is moving away from the source; hence, both positive and 

negative ions will accelerate in the direction the photons are moving, which is away from source. 

Question 10 a) 

Poorly done overall – many candidates indicated that negative charge would build up at Q. The 

right-hand rule says that with magnetic field into the page and the plate’s velocity to the right, 

positive charge will be forced upwards. Therefore, positive charge will build up at Q. 

Question 10 b) 

Most candidates recognised that the current would flow in a clockwise direction, but not every 

candidate realised that it should be overlapping the magnetic field. Half of the current should be 

inside the field, and half of the current should be outside the magnetic field. 

Question 10 c) 

Generally poorly done. Energy is being transformed from mechanical (kinetic) energy into 

electrical energy (current), and then into heat. There were many candidates who said that 

electrical potential energy is being transformed into kinetic energy, which indicates they missed 

the point of the question. Some candidates only gave one transfer instead of two. 

Question 11 a) 

Mostly done well. The key features required were: 

• correct direction of the field lines (anticlockwise around both wires) 

• showing the relative magnetic field strength (more lines/density around P) 

• showing the cancelation of field lines between P and Q 

• showing the null point closer to Q than it is to P. 

Question 11 b) 

Poorly done by many candidates. A large number of candidates substituted 1m for the length and 

calculated the Force instead of calculating the Force per unit length. Even though this results in 

the correct numerical value, it does not show the correct calculation and produces the incorrect 

units. 

Question 11 c) 

Well done by the majority of candidates. Some forgot to add direction, or to recognise that the two 

fields are in the same direction and should therefore be added together. 
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Criterion 7: Section C (Waves) 

Question 12 a) 

This was well done by most candidates. On rare occasions, candidates failed to recognise that the 

refracted index was provided and that they were ‘working backwards’ to find the incident angle.  

Question 12 b) 

Part i) was poorly done by a surprisingly large number of candidates. Those that drew a dashed 

normal line at the prism-air boundary fared much better than those that didn’t do so. The most 

common error was drawing the refracted ray bending away from the normal but not crossing the 

normal line.  

In part ii), many repeated their error from part i). Partial marks were awarded for evidence of 

understanding that the two colours would refract to differing degrees. The most common error was 

showing the red ray refracting more strongly than the blue.  

Question 12 c) 

This was moderately well done overall. Full marks required an acknowledgement of the impact of 

less refraction at both boundaries. 

Question 12 d) 

This was very well done by most candidates. Minimal penalty was imposed on those who used the 

incorrect refractive index (1.54).  

Question 12 e) 

Few candidates received full marks for this question. Most made a link between critical angle and 

angle of incidence, but many incorrectly asserted that a lack of total internal reflection implied that 

there was no internal reflection at all.  

Question 13 a) 

Most candidates did part i) of the question well. The most common errors were failing to calculate 

the string tension from the hanging mass and using the hanging mass itself as the value for string 

tension. Many candidates also rounded intermediate values excessively, which led to calculation 

errors. 

Surprisingly, even with credit for an error carried forward, many candidates did not successfully 

calculate the frequency of the second overtone in part ii). The most common errors were:  

• dividing instead of multiplying 

• confusing the second overtone with the second mode of vibration 

• treating the string as a closed-ended pipe. 
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Question 13 b) 

This was generally very well done. Candidates are reminded to use the given value from a) if they 

were unsuccessful in calculating their own value, and to use their own value if they were 

successful. 

Question 13 c) 

This was also well done by a significant number of candidates. Most recognised that the need for 

a least tensioning mass implied the lower of the two frequencies from part b). The most common 

error was not recognising the speed of the wave changes – many candidates used the same value 

as in part a). 

Question 14 a) 

Most candidates answered this question correctly. Teachers should be careful to distinguish 

between coherent light and in-phase double-slit sources. 

Question 14 b) 

Both parts were well done by the majority of candidates. 

Question 14 c) 

This was generally well done.  

Question 14 d) 

Those who answered part c) correctly generally managed to answer this question successfully as 

well. 

Question 15 a) 

Most candidates answered this question correctly. 

Question 15 b) 

Most candidates answered this question correctly. 

Question 15 c) 

This question was not well done by large number of candidates. Many attempted to use the wave 

equation, rather than the given information. Others based their value on the amplitude of the wave, 

rather than the separation of the buoys. Most candidates who answered correctly were able to 

also supply suitable reasoning. 

Question 15 d) 

Many candidates received partial marks for error carried forward from other parts. Those who 

answered parts b) and c) correctly usually also answered this question correctly. 
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Question 15 e) 

Most candidates answered this question correctly. The quality of reasoning varied significantly. 

Question 16 a) 

Most candidates answered this question correctly. 

Question 16 b) 

Most candidates demonstrated an understanding of the working of polarised sunglasses, but 

relatively few were confident in identifying the respective polarisations of the reflected light. Full 

marks required identifying that:  

• reflections from the water surface are horizontally polarised 

• that the glasses are designed to absorb (or ‘cancel’ horizontally polarised light) 

• that reflections from windows are vertically polarised, and so 

• the glasses won’t absorb the light reflected by the window.  

Candidates were not required to explore the possibility of up-down reflections in a vertical window, 

but allowances were made in cases where it was clear that the candidate had considered a range 

of possibilities for the polarisation of light reflected from a window (the orientation of the window 

and the direction of the reflection are both important). 

Question 16 c) 

Few candidates were awarded full marks for this question. 

Most candidates identified that there would be no difference between what the observer sees with 

the glasses at 0° rotation and at 180° rotation. 

A significant subset of those candidates described what would happen as the glasses were rotated 

through the 0° to 180° range. 

Relatively few candidates identified the vertical polarisation of the scattered light, which then 

enabled them to ascertain that the scattered light would be minimally filtered at 0°, maximally 

filtered at 90°, and minimally filtered again at 180°. 

Question 17 a) 

This was very well done by a significant majority of candidates. Scaling errors in the second 

diagram were the most common source of error.  

Question 17 b) 

This was also well done by a significant majority of candidates. The most common error was 

failing to calculate the correct wavelength. Some candidates used the speed of light for the wave 

speed, and others were unable to come up with a wave speed at all. 
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Question 17 c) 

Many candidates received partial marks for only discussing the higher-frequency fundamental 

mode of the child’s ear, which is due to its shorter length (and hence shorter corresponding 

wavelength). 

For full marks, candidates also needed to discuss the sensitivity of the adult ear, which is due to 

resonance of the ear canal at the fundamental frequency and first overtone. 
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Criterion 8: Section D (Twentieth Century) 

Question 18 a) 

This question was done well. Many candidates converted their answers to Celsius, which was 

unnecessary. Explicitly stating a range as an answer was preferred but not required for full marks. 

Question 18 b) 

This question was also done well. Full marks required mathematical support of the justification (for 

example, calculation of peak wavelength of the sun and comparison of temperature range to 

temperature of the sun). 

Question 19 a) 

This was done well by most candidates. A number of candidates misinterpreted the question and 

attempted to find the mass defect of each isotope from their subatomic particles and then combine 

these mass defects. Candidates are encouraged to look at the mark allocation to a question to 

determine if their approach is likely correct. Both positive and negative answers were accepted 

here. 

Question 19 b) 

This was also well done by most. Error was carried forward from part a) if a logical and clearly 

elucidated process of calculation was shown. No deductions were made for significant figures 

here. Error was carried forward from a) frequently. 

Question 19 c) 

Relatively few candidates attempted this part. A number of distances were accepted in calculating 

the force, including 4fm, 5.5fm and 1fm. A charge separation of 3fm was not accepted. Candidates 

are encouraged to double check their calculations with respect to the formula sheet, as a number 

of students did not square the radius in their calculation. A number of candidates also incorrectly 

calculated the charges of each particle based on mass rather than atomic number. Overall, when 

attempted, this question was done quite well. 

Question 20 a) 

Part i) was done well. Most candidates were able to successfully answer this question. Alternative 

units were accepted (e.g. Ns, Jsm-1). In part ii), most candidates did not consider the vector 

nature of momentum and were deducted accordingly. 

Question 20 b) 

This question proved challenging to many students but was well done by those who had practised 

conservation of momentum questions in Compton Scattering. The correct answer could be 

obtained in this question by simply adding the two momenta from part a) together, without showing 

reasoning. Due to the “show that” nature of the question, that approach only gained 2 marks. 

Markers required clear indication of the law of conservation of momentum being applied correctly 

to gain full marks. 
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Question 20 c) 

This question proved challenging for many candidates. Concluding that energy was either 

conserved because the two values were close or not conserved because they were not exactly 

equal were both accepted. 

Question 20 d) 

The best answer to this question is relativistic effects, hence this was accepted despite not being 

an assessable concept under the course document. Students who correctly calculated the energy 

values in part c) to show the final energy being higher than the initial energy were able to answer 

this question more frequently. 

Question 21 a) 

Generally done well. The most common errors were: 

• listing antineutrinos as a product 

• indicating X as the product without including the mass and charge 

• unbalanced equations 

• providing equations (e.g., 𝐴 =  𝐴0 𝑒−𝜆𝑡) from the Information Sheet, rather than the decay 
equation. 

Question 21 b) 

Many candidates failed to match the decay constant with the half-life units (e.g., day-1 with a half-

life in days). There were also many calculation errors. 

Question 21 c) 

Many candidates rearranged the formula incorrectly and calculated 𝐴 =
𝑒−𝜆𝑡

 𝐴0
  or failed to match the 

decay constant to the half-life units. There were many calculating errors. 

Question 22 

Many candidates missed out on part marks due to not including full (or any) working. Many 

answers were quoted in eV when joules were required and vice versa. There was a lot of 

unnecessary converting between joules and electron volts in calculations. 

Question 22 a) 

Many candidates miscalculated 
2.10

1.60 x 10−19 
 or used Planck’s constant. 

Question 22 b) 

Many candidates read this question incorrectly and identified more energy level transitions than 

necessary, missing some of the three required answers. Many also missed the 3.19 to 2.10 eV 

transition. 

Question 22 c) 

Many candidates multiplied by Planck’s constant or missed the transition from 3.19 to 2.10 eV. 
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Question 22 d) 

Many candidates stated that the energy of the scattered electrons corresponded directly to the 

difference in energy levels as stated in c). 

Question 22 e) 

Many candidates used 10 eV instead of 5.13 eV and some candidates calculated the energy of the 

photon as being 10 eV - 5.13 eV. 

Question 22 f) 

Many candidates interpreted “two energy levels” as two energy transitions and incorrectly 

identified a second pair of energy levels, most commonly 𝑛5  −  𝑛3. 

Question 23 a) 

Many candidates incorrectly identified 200 nm as being in the x-ray spectrum. 

Question 23 b) 

There was a lot of unnecessary conversion between joules and electron volts. Candidates should 

take care to match Planck’s constant to the units of energy used. 

Question 23 c) 

Candidates are reminded that the stem given at the beginning of the question relates to all 

subsequent parts of the question, unless stated otherwise. Many candidates forgot this, which 

impacted their interpretation of this part. 

Many candidates discussed bremsstrahlung radiation, or answered the question relating the 

change in energy to a change in frequency of the incoming photons, rather than it being constant. 

Many also incorrectly stated that not all energy is transferred from the photon to the photoelectron. 

Question 23 d) 

This question was generally done well. The most common error being the use of 𝐸 =  2.01 eV. 
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