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Introduction
The mean mark on this paper was almost identical to that achieved in the WPH02 paper of Summer

2017. However, the multiple choice questions were not answered as well overall, Question 7 and 10

both being correctly chosen by less than half of the students taking the exam. In spite of this, all of

the questions allowed access to students across the ability range.

On Question 7 of the multiple choice, it was generally answer B that was chosen instead of the

correct answer A. This shows that most students were aware that the drift velocity would be less in

a wider wire/bar, but might also demonstrate that students are not as well prepared for situations

with squared cross sections.

On Question 10, most of the incorrect answers were either B or C, suggesting that students were

confusing this situation with filament lamps where such factors would be more significant.
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Question 11 (a) 

This is a standard calculation question, the style of which has appeared on many previous papers.

However, there are a number of common errors that are made by students answering such

questions, which were once again seen during the course of this examination series.

One of the most common mistakes was a failure to realise that the diameter, rather than radius,

had been given in the question. A number of the students who scored 1 mark on this question had

calculated πd

2

 rather than πr

2

 to establish a cross sectional area. Those students who did this could

score MP2 as the value they were inserting into the resistivity equation was something that was

measured in m

2

. This made it a dimensionally-correct term in the equation.

Another mistake which was made was confusing resistance with resistivity. However, this was not

seen as often as in previous series.

The majority of students scored 3 marks on this question.
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This student has not halved the diameter to use in

πr

 2

, so does not achieve MP1. The substitution into

the resistivity equation uses a dimensionally-

correct cross sectional area, so scores MP2. The

answer is incorrect due to the use of diameter

instead of radius, so MP3 is not achieved.
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This is a good 3 mark response. All the values used

in the equation are clearly substituted correctly,

and the answer is correct, with an appropriate unit.

The student had initially calculated an answer that

had a power of 10 error but then crossed this out

and wrote the correctly calculated value.
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If a student answers a question and then crosses

out the answer, credit can be awarded to crossed

out work if a new answer has not been written.

This means that it is important to cross out any

work neatly so that the original working/answer

can be seen. If the student has scribbled out the

work so that it is no longer easy to decipher what

is written, no credit can be gained from this work.

If a new answer is written after work has been

crossed out, examiners will only mark the work

that has not been crossed out.
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This student has halved the diameter to determine

a value for radius, but has just inserted this directly

in as an area into the resistivity equation.

Clearly this does not achieve MP1 as they have

made no attempt at calculating cross sectional

area. They can also not gain MP2 as the

substitution for area is not dimensionally-correct

i.e. it would be measured in metres rather than

metres squared.
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Question 11 (b) 

Unfortunately many of the students taking this examination did not access the two last marking

points on this question via any of the alternatives. As a consequence, the majority of the cohort

scored either 0 or 1 marks out of the possible 3. The most common score was 1 mark, as most of

the students mentioned either a correct change of resistance or current for the situation given.

This is a good, clear response that scores all 3

marks via the first alternative on the mark scheme.

MP2 is achieved in lines 1-2, MP1 is in lines 2-3 and

MP3 is in lines 3-4.

As the students were being asked to compare just

two cylinders, the examiners accepted certain

answers that were not full comparisons e.g. large

area so small resistance (for MP1).
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This student has given an answer which is more in

line with alternative 3 on the mark scheme. They

clearly state near the beginning that the larger

cross sectional area leads to a larger current, so

score MP1.

There is a reference to more collisions, but two key

features are missing with the response. Firstly, the

collision needs to be between electrons and either

ions or atoms. In addition, there needs to be an

idea of the rate rather than just number. As such,

this student does not achieve MP2 and there is no

reference to MP3 so scores 1 mark in total.

When answering questions with the command

word "Explain", try to consider whether the

explanation is enhanced by the use of an equation.

If an equation is used within the answer, clearly

state what each term in the equation is, and

whether each term increases, decreases or stays

the same in the situation being described.
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Question 12 (a) 

This calculation included a number of steps, but will be one that is familiar to students who have

seen previous papers. As a result, more than half of the students achieved all 3 marks here. There

were fairly similar numbers of students scoring 0, 1 or 2 on this question.
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This is a clearly laid out answer which scores all 3

marks. The student has worked out the difference

between the energy levels in eV and then

converted this into Joules. They have then used

both of the equations required for MP2 to

establish a correct answer with units.

MP1 on this question was for an understanding of

the conversion between eV and J, so as long as the

value in eV chosen was something that could be

seen within the question, then MP1 could be

achieved.
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This student scores MP2 only. There is no evidence

that the eV energy level difference has been

converted from eV to J, so MP1 cannot be

achieved. Clearly, this leads to an incorrect answer

so MP3 cannot be achieved either.
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This student has not calculated an energy

difference between the two energy levels

described in the question. However, calculating

this difference is not an individual marking point in

its own right. As a result, this script can potentially

score both MP1 and MP2.

At the top of the answer they have clearly shown

that they are converting (-)7.65eV into Joules.

Clearly this is one of the energy levels shown on

the diagram so MP1 is awarded. This energy value

is then correctly inserted into a combined equation

covering MP2, so scores that mark as well.

As the student had chosen a single energy level

rather than a difference, they cannot achieve MP3,

so score 2 marks in total.
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Question 12 (b) 

This question initially looks very similar to other questions from previous papers, where students

were asked to explain why atoms only emit radiation with specific frequencies. However, the

question on this paper was asking why different metals give rise to different frequencies of

radiation. As a result, a significant number of students answering by stating that atoms have

discrete energy levels were not going to pick up a mark for this, as they had not told us explicitly

that these energy levels were different for different metals. Many of the students scored 0 out of 2

on this question, with very few scoring both marks.

This student has clearly understood that different

metals have different energy levels. They have also

included the word "discrete" which is correct, but

would not have achieved MP1 had it not been for

the inclusion of the word "different".

They also have the idea of different differences in

energy levels so score MP2 as well.

Read questions carefully. When a question seems

to be very similar to one that has appeared on a

previous examination, check the wording to see if

something different is being asked.
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Question 13 (a) 

This is a standard 2 mark definition question that has been on several examinations over the last

few years. However, it remains one where students often find it difficult to use the correct wording

to achieve both marking points.

With MP2 being dependent upon the awarding of MP1, a number of students fail to achieve a mark

as they do not mention oscillations or vibrations anywhere in their answer. In addition, the two

versions of the mark scheme are not possible to be mixed and matched i.e. if a student starts their

answer in terms of oscillations being only in one plane, they need to add "including the direction of

wave travel", "including the direction of energy transfer" or "including the direction of propagation"

in order to get the second marking point.

In spite of being a fairly standard definition question, the marks of 0, 1 and 2 were scored almost

equally across the students that took the paper.

This student has a commonly-seen answer, where

they state that all of the vibrations are in one plane

(scoring MP1). However, the statement that this is

perpendicular to the direction of travel of the wave

does not score MP2, as this can only gain MP2 if

linked to vibrations being in one direction only.
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Question 13 (b) 

For a 4 mark question, it was unfortunate that the vast majority of students scored either 0 or 2

marks. A very small number of students scored above 2 marks.

The main reason for students generally not scoring more than 2 marks very often was two-fold.

Firstly, many students focussed solely on the situation at the extremes of intensity such as 0° and

90°, rather than looking at what was taking place in between. Secondly, many did not consider why

the intensity never reached zero. As a result, the main marking points being achieved were MP1

and MP3.
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This is a typical example of a 2 mark response,

where the student has only really addressed the

extremes of intensity and not considered what

happens between and why the intensity never

reaches zero.

The wording is quite clear for MP1 and MP3, but

there is nothing else of merit.

When explaining a graph, students need to

consider all aspects of the graph, not just the

highest and lowest values.
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Question 13 (c) 

A large number of students answering this question seemed to have forgotten by this point in the

question that the light from the sky discussed earlier in the question was partially plane polarised.

As a consequence, a lot of the answers given did not refer to polarisation at all. For those who did

mention polarisation, there was also sometimes confusion about the effect described in the

question, as a number wrote about the clouds producing light that was totally plane polarised,

rather than being less plane polarised than the light from the sky.

A straightforward way of answering this question,

by stating that the light from the clouds is

unpolarised.

This student has the answer the wrong way round,

saying that the light from the sky is not polarised

yet the light from the clouds is partially polarised.

This clearly scores 0 marks, but might demonstrate

that some students did not distinguish clearly

between the sky and clouds as being different

things.
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Question 14 (a) 

A straightforward calculation question that students generally answered well. Those who scored 0

mainly did not realise that they should incorporate the speed of light in a vacuum/air into their

calculation.

An ideal 2 mark answer with the correct answer

and units clearly seen.
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This is one of the commonest type of responses

that scored 1 mark. Although the student has got

their equation the wrong way up, they have

inserted appropriate numbers to get a speed.

Although a full understanding of why speeds

cannot be greater than the speed of light is not

expected until A2, students should be wary if any

calculated speed is determined to have a value

greater than the speed of light in a vacuum.
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Question 14 (b) 

Marking point 1 was for a description of what happens during the refraction at the chosen

boundary, whilst marking point 2 was for explaining why this happened. For each marking point

there were various alternatives possible which were all commonly seen.

Although options were available where the word refraction did not need to be mentioned, no credit

was given to students simply talking about the ray "bending" away from the normal.

This student has clearly gained MP1 at the start

but has given no explanation about why the

refraction has taken place so does not score MP2.
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This student has gained both of the marking points

initially by their discussion of the ray entering the

air bubble.

The discussion that follows is assumed to be about

what happens when the ray leaves the bubble

although this is not entirely clear.

It was felt that this student was describing the

whole process of entering and leaving the bubble,

so both marks were awarded.

This student might have ended up having issues

with completing the examination paper, as they

wrote a lot more for a 2 mark answer than was

ideally required. If a question is simply asking for

what happens when the ray enters the bubble,

that is all that needs to be discussed.
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Question 14 (c) 

The wording of this question clearly caused a level of confusion for some students, as a number of

scripts where all the work was evident to score the 2 marks failed to achieve them due to further,

unnecessary processing. By asking for a "minimum" angle, a number of students clearly felt that

when they had calculated an answer that they needed to give a value that was "a little more" than

this. For some this was simply to round up 49.8º to 50º (scoring both marks). For others, 49.8º was

calculated, and then the minimum value was quoted as 51º, resulting in MP2 not being awarded.

This student has calculated the correct answer of

50º and would achieve both marks if they left their

answer as this. However, they have decided that

the minimum angle must be 90º minus their

calculated value, so their given answer is incorrect.

This scores MP1 only.
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A good, 2 mark response. The answer and unit are

both clearly written. Both 49.8º and 50º are

perfectly acceptable answers.
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Question 15 (a) 

This question proved to be very difficult for some students, with more than half of the cohort

scoring either a mark of 0 or 1 out of 5.

Explaining the shape of a V-I graph for a filament lamp is a higher order skill, and many students

failed to access MP5 as they wrote about the current decreasing at some point in their answer.

These students were allowed to gain MP1 as the discussion about current decreasing usually came

into student arguments as being something that happened "late" in the graph, after the resistance

of the lamp had increased.

As a question assessing quality of written communication, the answer needed to be in a logical

order, and a number of students did not make clear links from one point to the next.
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This student scores MP1 in the first line of their

answer. They then score MP5 in lines 2 and 3, and

MP3 in line 4.

Unfortunately, they have not written down what

the more frequent collisions are between as they

only mention lattice ions (not electrons). This

means that they cannot score MP4. There is no

mention of temperature increase so no MP2.

Overall the response scores 3 marks.
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Line 1 of this response scores MP1, and line 3 has

MP2 for temperature increase.

Unfortunately, the mention of current reducing in

line 2 means that MP5 cannot be awarded, as the

current never drops for the graph as p.d.

increases.

Line 6 almost scores MP3 but there is no sign from

the answer that the lattice vibrations increase.

There is also no idea of the frequency of electron-

ion collisions increasing, so MP4 cannot be

awarded either.
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A very rare 5 mark response.

All of the marking points are seen in the order

shown on the mark scheme, with MP1 in line 1,

MP2 in line 3, MP3 in lines 4&5, MP4 in lines 6&7

and MP5 in line 9.
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Question 15 (b) 

This calculation required students to read a value from a graph before using ideas of conservation

of energy to establish a value for internal resistance. More than half of the students managed to

score all 3 marks, with the majority of the rest scoring just 1 mark.

The most common mistake was to read off a value for current when the p.d. was 6.0V, rather than

the 4.2V given. This would lead to a current value outside of the expected range for MP1 and then

an incorrect answer, so no MP3.
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An ideal answer, very clearly laid out for 3 marks.

The equation for e.m.f. used is not a given

equation in the examination, but many students

have been taught this so it is accepted as an

alternative to the idea that the sum of the e.m.f.s is

equal to the sum of the p.d.s in any loop of a

circuit.

When reading values from a graph, it is a good

idea to show clearly what value has been read off,

as this student has done.
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Another 3 mark response, but done in a quite

different way (the second alternative shown on the

mark scheme).

This student has calculated the total resistance of

the circuit, then subtracted the resistance of the

lamp to work out the internal resistance.
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This student has clearly read off the current value

at 6.0V, rather than 4.2V, so cannot score MP1.

However, they have used this current correctly in

the equation for e.m.f. and have calculated an

internal resistance (scoring MP2). The answer is

obviously out of range for MP3 so this script scores

1 mark in total.
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Question 16 (a) 

There were many aspects to this question, including a calculation of wavelength for MP1. Both this

and the mention of destructive superposition for MP3 were the most commonly awarded marking

points.

MP2 and MP4 were not as commonly awarded, mainly due to the fact that quite often students did

not describe path difference correctly (MP2), and did not mention amplitude (MP4)
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This is an ideal answer scoring all 4 marks.

There is a clear calculation of wavelength at the

start, scoring MP1.

The student then calculates each of the path

lengths in terms of wavelength, and clearly shows

that the difference is 1.5λ. On the next line they

call this path difference so score MP2.

They then state that the waves are in antiphase

and cause destructive interference (either of these

would have scored MP3) and there is a minimum

amplitude (MP4).

A statement that the path difference is (n+1/2)λ

would not be sufficient on its own for MP2 here as

students have been asked specifically what is

happening at point A. Thus, the value of n in the

equation has to be 1.
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This candidate has calculated the wavelength so

scores MP1. Unfortunately, all of their subsequent

discussions refer to phase difference rather than

path difference so does not score MP2. They have

clearly said that there will be destructive

interference so score MP3, but the idea of the

amplitude decreasing is not good enough for MP4.

It needs to be a minimum amplitude.
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Question 16 (b) 

When a question clearly discusses two different methods of reducing the formation of stationary

waves, it is important for students answering the question to describe which outcome matches with

which method. Some students discussed it too generally and did not refer to either soft fabrics or

tiles at varying angles.

This is a really good 3 mark response which makes

it clear which method leads to which result.
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Question 17 (a) 

This type of calculation has appeared on a number of examinations in the past, and perhaps this is

one of the reasons why students scored highly on it this time.

The students who scored 0 were mainly those who did not realise that they should use the speed of

light (similar questions in the past have been about ultrasound, thus requiring the speed of sound

to be used). There were also some students who clearly used the wave equation rather than speed

= distance/time.

For the students who scored 1 mark, this was most likely due to forgetting to incorporate a factor of

2 into their answer, ending up with 78m.

The very small number of students who scored 2 marks out of 3 were almost all due to either a

failure to include a suitable unit on the answer, or for having a power of 10 error in their

calculation.
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This student clearly knows the majority of the

theory required in order to answer this question,

including the involvement of the factor of 2.

However, the speed of light is never shown in their

equation so their score is 0.
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This is a model 3 mark answer with all of the

working clearly shown and an answer with units at

the end.
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This student has used the wave equation. Some

students using this method actually managed to

achieve the correct answer of 39m, but all

responses like this end up scoring 0. This is

because the time given is not a time period, so

calculating f = 1/T is not an appropriate calculation

for this question.
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Question 17 (b) (i)

The majority of students scored 1 mark on this question, primarily as there was rarely an indication

that the motion between the car and the truck was active i.e. the distance between the car and

truck was decreasING rather than the distance between the car and truck had decreasED. The

Doppler effect is about relative motion not whether things are closer than they were or further

than they were.

Although such a distinction might seem difficult to decipher, it was clear that some students felt

that the frequency or wavelength had changed simply because the pulse was returning in a quicker

time as the two vehicles were now closer.

This script scores just 1 mark. If their answer had

simply been what they wrote on the first 3 lines,

they would have scored all 3 marks, as they have a

correct change of wavelength for two vehicles

actively getting closer to each other.

Unfortunately, they then continue towards the end

by saying that the frequency stays the same.

Although there was only an expectation for

students to write about either frequency or

wavelength changing, if there is any indication that

one stayed the same then neither MP1 nor MP3

could be achieved.
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A good 3 mark answer. The reference to blue shift

is ignored as it does not contribute any detail

required for the marks.
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Question 17 (b) (ii)

For this question, there was a subtle difference between what was expected for MP1 and MP2.

MP1 was all about the speed of response of the system, whereas MP2 was all about the time of

response. MP3 was clearly a separate issue in terms of the result of the automated braking system.

Clearly, some students felt that the word "automated" implied a quick response, but this is not the

case and could not gain any credit as it was given in the question. Almost half of students scored 0

out of 3, largely due to answers being too vaguely centred on general road safety.

This student scores both MP1 and MP2 in the last

two lines of their answer.

"Human error" is not a phrase that will score

marks on physics exams, as students need to be

more specific about what that "error" is, in this

case the reaction time.
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A really good response scoring all 3 marks in a very

clear way.

Some students suggested in their answers that the

new car would reduce the braking distance. The

speed of response of the system only affects

thinking distance (and as a result, total stopping

distance).
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Question 18 (a) 

This question was split into parts (i) and (ii) with part (i) clearly scoring much more highly than part

(ii). Over half of all the students taking the examination scored 2 marks out of 4, usually by

achieving both marks in part (i).

Part (ii) was more challenging for some students who were not clear about how to use such

resistance ratios. This part often scored 0, although a fair number did score all 4 marks on the

whole of part (a).
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This is an example of a student who completed

both parts successfully to score a total of 4 marks.

The working is clear and not at all difficult to

follow.
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This is a typical example of a student who achieves

both marks on part (i) but has difficulty

establishing how to answer part (ii). Seeing as the

question asks students to show that the value of R

is about 300Ω, there were lots of attempts such as

this where an answer in the right sort of range

seems to have been engineered from incorrect

physics. As a result, this attempt at part (ii) gained

no credit.

With "show that" questions, the answer needs to

be shown to at least one more significant figure

than the value given. This means that for this

question, as the "show that" value is 300Ω, the

calculated value should be somewhere between

250 and 349 Ω. If doing such a calculation, an

answer is produced which is outside of this range,

it is advisable (if required later in the question) to

use the "show that" value rather than the

calculated value.
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This student has once again worked out a perfectly

correct answer to part (i). However in part (ii) they

have used a ratio of resistances that is inverted,

leading to an answer of 322Ω. This can score MP1

on part (ii), but not MP2 as the answer is incorrect.

On "show that" questions, the units are shown in

brackets in the mark scheme. This is because the

units have already been given in the question so a

candidate giving an answer of 270 on this question

(provided that the working was correct) could

score both marks on part (ii).
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Question 18 (b) (i)

For a large number of students, this part of the question became far too tough. Out of all the

questions on the paper, this was the one that was most often left with an entirely blank answer

space. It was surprising to see so many students, having been told that the 120Ω and 110Ω

resistors from earlier in the question had now been replaced with a wire, still did calculations

clearly involving 120, 110 or 230 Ω.

This student has shown limited working for the

examiner to see, but it was deemed clear enough

that the student was attempting to do a ratio of

lengths to resistances using the 300Ω and two

lengths of relevance from the question.

Although this was enough to enable MP1 to be

achieved, MP2 was not accessible as the student

had chosen the whole length of the wire rather

than 0.67m for the section "in parallel" to the 300Ω

resistor.
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A very good answer, with a clear ratio of two

lengths to resistances, giving the correct value and

unit at the end.

If it is clear from a calculation such as this one, it is

not always necessary to convert given values into

the correct SI units for ratio calculations. Although

one would normally expect lengths to be portrayed

in metres, this student clearly understood that the

ratio would be the same as long as the units

chosen (in this case, cm) were the same for the two

distances.
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Question 18 (b) (ii)

This question required two separate resistances to be described (that of the wire between XW, and

of the variable resistor), but many students failed to make it clear which one they were talking

about in their answers. As a result, only a very small number of the students achieved both marks

here.

Quite a few students suggested that making the section of wire XW thinner would make its

resistance higher than that of the section of wire WY. This is not a good description as the section of

wire WY was longer, and so would be very likely to have a higher resistance due to its length.

There were very few direct comments regarding how the actual or measured resistance of the

variable resistor would be incorrect.

This is a rare 2 mark response, clearly making the

distinction between the resistance of XW and that

of the variable resistor.
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This is an answer that fails to describe just how the

resistance might change, so scores no marks.

The section in the middle of this answer about the

thinner wire having more resistance scores MP1.

However, there is no link to how the variable

resistor resistance would change as a result. Thus

there is no MP2 here.
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Question 18 (b) (iii)

Although this was a generally well-answered question, many students appeared to be unaware that

the question was not just asking how to measure the diameter of a wire accurately. The final

marking point required an explanation of how the wire could be proved to be uniform in diameter.

A sign of good preparation for the WPH03 paper was the number of students who correctly

identified the micrometer as the piece of apparatus to use in this situation (although digital calipers

were also accepted).

A typical 2 mark response, scoring MP1 and MP2.

There is no reference to whether the wire is

uniform or not, so no access to MP3.

If quoting potential apparatus that can be used to

measure something, avoid listing more than one

piece of apparatus. If a student had said that the

diameter could be measured using a micrometer

or a metre rule, then they would not have achieved

MP1 as only one of the pieces of apparatus quoted

would be acceptable.
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This student only scored MP1 for the apparatus

chosen (micrometer). Although there is mention of

taking "a lot of values" there is no indication that

these would be from different places or

orientations of the wire, so MP2 could not be

gained. There is no reference to uniformity either,

so MP3 could not be scored.

A good 3 mark response, clearly stating MP1 and

MP2 in the first sentence. The approach to

discussing uniformity is a bit more convoluted, but

by suggesting that the individual diameter

readings are all identical to the average value, that

suggests uniformity (so gains MP3).

64     IAL Physics WPH02 01



On some questions, it is perfectly acceptable to

give a converse argument for a particular marking

point. On this question for example, MP3 could

equally-well be achieved if a student had said "if

the 4 readings taken are all different, then the wire

is not uniform".
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Question 19 (a) (i)

It was pleasing to see so many students following the instruction to include a calculation in their

answer. On this occasion, there were three potential routes to answer the question, although the

answer they gave for MP3 had to match the calculation they had performed.

The majority of those seen chose to calculate the photon energy, and explain their answer in terms

of how it related to the work function. Although this was a perfectly acceptable route to take in

answering the question, many failed to mention "photon" when talking about the energy of the

light being greater than the work function.

Very few of those students calculating the kinetic energy made it clear that the reason for electron

release was that the kinetic energy value was positive.

A significant number of students described the effect of electron release to be to make the gold leaf

positively charged so that it now attracted the negatively charged conducting rod.

Both MP3 and MP4 proved difficult to achieve, so only a small number of students achieved all 4

marks.
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This student has worked out both the photon

energy and the kinetic energy of the released

electrons. Either of these scores MP1 and MP2 with

the answers gained.

The answer following this is in terms of photon

energy being greater than the work function, so

this scores MP3. The student then describes both

electron emission and reducing negative charge so

also scores MP4.
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Even if asked to do a calculation as part of a

question, it is not usually expected for this

calculation to end with units on the values given.

On this script neither the photon energy nor

kinetic energy have Joules written at the end, but

the units for MP2 are in brackets on the mark

scheme, so are not necessary.
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This is another good 4 mark answer, although this

time in terms of threshold frequency. The student

has calculated the threshold frequency to get MP1

and MP2, then stated that this is less than the

frequency of the UV being used (scoring MP3).

They state twice about electron emission leading

to a reduction in charge so score MP4 as well.
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Question 19 (a) (ii)

Almost half of the students answering this question scored 0 marks out of 4, in spite of the fact that

most of the marking points were awarded on a fairly regular basis. The unfortunate nature of such

a description is that it requires a significant amount of technical wording, which was not quite

detailed enough from a large number of students.

For example, on MP2 there was a need to talk about the energy of the UV being the same in this

situation. Quite a few students made statements such as "as the frequency of the light is the same,

the photon energy is still greater than the work function". This has not told us that the (photon)

energy remains constant. Likewise, for MP3 there were often references to "less photons emitted"

and "less electrons released" but no concept of them being at a slower rate when the intensity was

lower. The most commonly awarded marking point was MP1.

A typical example of a response scoring 0 marks

but coming reasonably close to both MP3 and

MP4. The decreased number of electrons emitted

would have scored MP3 if there had been a

reference to rate. The deflection was reduced in

the first experiment, so to score MP4 there would

need to once again be a reference to the rate at

which this occurred.
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MP3 is gained in lines 1-3 of this response, but the

reference to "everything would happen slower" is

not sufficient for MP3, so this student scores just 1

mark in total.

A perfect 4 mark answer.
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Question 19 (b) 

This question could be approached in two alternative ways. As such, the mark scheme is divided so

that for each marking point, the first alternative is a description of what is really observed during

the photoelectric effect, whilst the second alternative has the observation expected from the wave

model. It was possible for an individual student to gain marks for both describing the wave model

and the particle model. However, an answer such as "in the wave model, any frequency would be

capable of releasing electrons, whereas in the photoelectric effect there is a minimum frequency to

release electrons" might have given students the impression that they had scored 2 separate

marking points. However, such an answer would only score 1.

MP1 and MP2 were clearly the most commonly scored marking points, with very few students

making arguments in terms of kinetic energy of electrons.

Many students answered purely in terms of general statements such as "the photoelectric effect

only occurs above a particular frequency". For all of the marking points available, there needed to

be reference to the emission of electrons (this word is underlined in the mark scheme).

This student has answered in bullet points and the

first statement has scored MP1. The second bullet

point also scores MP3. However, the final bullet

point is not quite good enough for MP2 as there is

no indication that the "specific" frequency is

actually a "minimum".
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The middle paragraph for this student gains MP2.

Although they are close to MP1 in the first

paragraph, there is no indication of a time delay

and no indication of it being linked to electron

emission.
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This is a rare 3 mark response. In lines 1 & 2 the

student scores both MP1 and MP2, whilst MP3 is

scored at the start of their second paragraph on

lines 6 & 7.
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Paper Summary
Based on their performance on this paper, students are offered the following advice:

students should not attempt to learn mark schemes for previous papers and assume that they

are directly applicable to different applications

on calculation questions, all of the working out should be shown clearly, including which

numbers have been inserted into the equation. "Use of" marks on the mark scheme require the

insertion of correct numbers into the formulae

if asked to explain the shape of a graph (as with Questions 13(b) and 15(a)), make sure that all

aspects of the graph are considered, rather than the extremes

when answering questions about the nature of light, ensure that there is significant discussion of

the role of photons, as this is a key word that should appear in answers on such questions.
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Grade Boundaries
Grade boundaries for this, and all other papers, can be found on the website on this link:

http://www.edexcel.com/iwantto/Pages/grade-boundaries.aspx
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