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All Candidates' performance across questions

Question Title N Mean S D Max Mark F F Attempt %
1 5792 4.4 2 8 55 99.9
2 5792 7.9 2 12 65.9 99.9
3 5782 5.3 2.4 10 52.8 99.7
4 5770 2 1.6 9 21.8 99.5
5 5786 5.6 3.7 16 34.8 99.8
6 5597 3.3 2.6 13 25.8 96.5
7 5770 5.5 2.7 12 45.4 99.5
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Sticky Note
Usually the question number

Sticky Note
The number of candidates attempting that question

Sticky Note
The mean score is calculated by adding up the individual candidate scores and dividing by the total number of candidates. If all candidates perform well on a particular item, the mean score will be close to the maximum mark. Conversely, if candidates as a whole perform poorly on the item there will be a large difference between the mean score and the maximum mark. A simple comparison of the mean marks will identify those items that contribute significantly to the overall performance of the candidates.However, because the maximum mark may not be the same for each item, a comparison of the means provides only a partial indication of candidate performance. Equal means does not necessarily imply equal performance. For questions with different maximum marks, the facility factor should be used to compare performance.

Sticky Note
The standard deviation measures the spread of the data about the mean score. The larger the standard deviation is, the more dispersed (or less consistent) the candidate performances are for that item. An increase in the standard deviation points to increased diversity amongst candidates, or to a more discriminating paper, as the marks are more dispersed about the centre. By contrast a decrease in the standard deviation would suggest more homogeneity amongst the candidates, or a less discriminating paper, as candidate marks are more clustered about the centre.

Sticky Note
This is the maximum mark for a particular question

Sticky Note
The facility factor for an item expresses the mean mark as a percentage of the maximum mark (Max. Mark) and is a measure of the accessibility of the item. If the mean mark obtained by candidates is close to the maximum mark, the facility factor will be close to 100 per cent and the item would be considered to be very accessible. If on the other hand the mean mark is low when compared with the maximum score, the facility factor will be small and the item considered less accessible to candidates.

Sticky Note
For each item the table shows the number (N) and percentage of candidates who attempted the question. When comparing items on this measure it is important to consider the order in which the items appear on the paper. If the total time available for a paper is limited, there is the possibility of some candidates running out of time. This may result in those items towards the end of the paper having a deflated figure on this measure. If the time allocated to the paper is not considered to be a significant factor, a low percentage may indicate issues of accessibility. Where candidates have a choice of question the statistics evidence candidate preferences, but will also be influenced by the teaching policy within centres.
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Sticky Note

No marks were given for this answer which seems to allude more to the mechanism of conduction than change of state.







Sticky Note

No credit was given for this answer.The total for the question is three marks.



Sticky Note

The energy calculations get the first three marks but the answer was't taken any further.
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Sticky Note

The candidate clearly understand the meaning of the term "100% efficient".



Sticky Note

The current in the primary coils sets up a magnetic field in the iron core with the inclusion that "changing" is identified for at least one of them.  There is a current induced in the secondary coil - a perfect answer.







Sticky Note

Correct conversion of 100 mA into   0.1 A to set up the correct substitution into P = V x I to get the correct answer.  Three marks.



Sticky Note

There is no substitution into the turns equation but the ratios are correct giving a correct answer.   Two marks.
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Question Marking details 
Marks Available 


AO1 AO2 AO3 Total Maths Prac 
5 
HT 


(a) (i)  All 4 points plotted correctly ± <1 small square division (1)  
1-3 points plotted correctly ± <1 small square division (0) 
Straight line of best fit between 1.0 – 6.0 V within ± <1 small 
square division of each point (1) 


  
 


2 


  
 


2 


 
 
2 


 
 
2 


  (ii)  As the voltage increases, the current increases (1)  
at a decreasing rate (1) 
Award 2 marks - equal increases of voltage produce smaller 
increases in current 
Don't accept in a non-proportional way / the increase gets less 
steep / non-linearly 


  
 


2 


  
 


2 


 
 
2 


 
 
2 


 (b) (i)  
Substitution: 


3.0


0.85
 (1) 


= 3.53 [Ω] (1) Accept 3.5 [Ω] 
Don’t accept 3.52 [Ω] 


 
1 


 
 


1 


  
 


2 


 
 
2 


 
 
2 


  (ii)  0.85 (1) i.e. denominator from (b)(i)  
+ 0.6 ecf from graph  = 1.45 [A] (1)  


  
2 


  
2 


 
2 


 
2 


  (iii)  Substitution and recognition of total current I: 


 
V


R =
I



3.0


1.45 ecf
 (1)  


= 2.07 [Ω] (1) Accept 2.1 or 2 [Ω] 
Alternative: 


 wire


V
R =


I



3.0


0.6 ecf
= 5 (1)  


then  
1 1


+ = 0.483
3.53 5 ecf ecf


 


so Rtotal = 2.07 [Ω] (1) Accept 2.1 or 2 [Ω] 


  
 
 


2 


  
 
 


2 


 
 
 
2 


 
 
 
2 


  (iv)  By having two loops from the battery there is more current (1)  
Greater current implies smaller resistance (1) 


 
2 


   
2 


  
2 
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Question Marking details 
Marks Available 


AO1 AO2 AO3 Total Maths Prac 


  (v)  The current through the lamp is smaller than the current through 
the resistor or values stated 1.2 [A] for the resistor and 1.125 [A] 
for the lamp (1)  
[Since the voltage is the same] bigger resistance results in a 
smaller current (1)  
Alternative: calculations based 
R = 5 [Ω] for wire (1) and R = 5.33 [Ω] for lamp (1) 


Don't accept reference to gradients 


  
 
 


2 


  
 
 


2 


 
 
 
2 


 
 
 
2 


  (vi)  Any 2  (1) from: 


 At 5.50 V or where the lines cross [the currents are equal 


so] the powers are equal 


 [Iresistor is less than Ilamp] up to 5.50 V, therefore Plamp > 


Presistor (since voltages are the same and P=VI)  


 Beyond 5.50 V, [Iresistor is greater than Ilamp therefore] Plamp < 


Presistor  


  
 
 
 
 
 


2 


  
 
 
 
 
 


2 


 
 
 
 
 
 
2 


 
 
 
 
 
 
2 


    
Question 5 total 3 13 0 16 14 16 
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Sticky Note

The reason for latent as hidden in terms of no temperature rise is given in the answer and the fact that bonds are broken in the process. Fusion is identified as the change from solid to liquid and vaporisation from liquid to gas. In the case of vaporisation the only thing that is missing from the answer is that MORE bonds are broken than in the case of fusion.  Five marks were awarded.







Sticky Note

Sensible answer that is entirely correct.The mark was givenTotal for the question is 12.



Sticky Note

Correct identification of temperature rise during heating of the solid along with the correct calculations of heat taken in during heating and change of state. These are correctly summed to give 488 million joules.The time is correctly calculated from power (converted to joules) and the energy required. The time has correctly been converted to hours and a comment made at the end.  All 6 marks were awarded.





		Blank Page






Sticky Note

The "decreasing rate" part of the answer is perfect for the second mark.  Both marks were awarded.



Sticky Note

All points are correctly plotted along with the straight line through them - drawn with a ruler.  Both marks were awarded.







Sticky Note

One possible route through the solution to this part allows for the sum of the reciprocal of resistance.  The candidate gets one mark for the resistance of 5 ohms for the resistor but the difference between the two resistances has been used to obtain the (wrong) answer.



Sticky Note

The current through the resistor at 3.0 V is 0.6 amps which has been correctly added to the (incorrect) current through the lamp to arrive at this answer of 1.525 amps. The error-carried-forward principle allowed both marks to be awarded.



Sticky Note

The current through the lamp at 3.0 V has been misread from the graph. No marks were awarded for this incorrect substitution to get the answer.







Sticky Note

Any two of the three points made in this answer earned two marks.The total for the question is 10 marks.



Sticky Note

At 6.0 V, the voltage is the same for both components. It is the current that is different and this should be used to explain the difference in resistance. No marks were awarded for this answer.



Sticky Note

One mark was awarded for this answer. The fact that the current through the battery is bigger than that through either component has not been clearly made.
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Sticky Note

The candidate gives a clear and unambiguous explanation of the meaning of "100% efficient".  Two marks.







Sticky Note

Two marks are awarded for this answer despite the enormous answer. The voltage has been brought forward from the previous part (ecf) with the only error being a failure to convert from 100 mA into 0.1 AFour marks for the question.



Sticky Note

There is no evidence of correct substitution into the transformer equation.  The answer is incorrect.  Zero marks.
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Question Marking details 
Marks Available 


AO1 AO2 AO3 Total Maths Prac 
3 
HT 


(a)   A [changing] current in the base or primary coil (1)  
sets up a [changing] magnetic field in the iron core (1)  
If there is no reference to either a changing current or 
changing magnetic field award 1 of the first 2 marks only 
induces a voltage (accept current) in the secondary coil (1) 
Don't accept cutting magnetic flux lines 


 


 


3 


  


 


 


3 


  


 (b) (i)  The [electrical] energy (or power) [don't accept electricity] (1) 
is not lost or wasted [as heat] / supplied to the primary coil is 
totally passed through to the secondary coil (1) 
Or total energy in  = [electrical or] useful energy out (2)  
Or power in = power out (2) 
 


 


2 
  


 


2 
  


  (ii)  𝑉1


𝑉2
=  


𝑁1


𝑁2
  so 


230


𝑉2
=  


9200


480
 (1) for substitution 


Therefore 𝑉2 =  
230 x 480


9200
=12 [V] (1) 


1  
 


1 


 
 


2 


 


2 
 


  (iii)  Selection of : P = V  I or by implication (1) 


Substitution and conversion:12 (ecf)  0.1 (1)  
= 1.2 [W] (1) 


Answer of 1.2  10n award 2 marks 


1  
1 
1 


 
 


3 


 
 
2 


 


    
Question 3 total 7 3 0 10 4 0 
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Examiner
only


5. In a practical lesson, a group of pupils investigate the voltage across and current through a lamp 
and a resistor. They draw a graph from their results for the lamp. It is shown below.


 The current through the resistor is measured and recorded in a table which is shown below.


© WJEC CBAC Ltd.


Voltage across the resistor (V) 1.0 2.0 4.0 6.0


Current through the resistor (A) 0.20 0.40 0.80 1.20


 (a) (i) Plot the data for the resistor on the grid below and draw a suitable line. [2]


1.0 2.0 3.0 4.0 5.0 6.00


0.25


0


0.50


0.75


1.00


1.25


 (ii) Describe how the current through the lamp changes as the voltage applied to it is 
varied. [2]


 


 


 


Current (A)


Voltage (V)


Lamp
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only
 (b) Finally, the group connects the two components in parallel with a variable voltage power 


supply and an ammeter.
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A


 (i) Use the graph and an equation from page 2 to calculate the resistance of the lamp 
at 3.0 V. [2]


 Resistance = . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .…… Ω


 (ii) Calculate the ammeter reading at 3.0 V. [2]


Current = . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .…… A


 (iii) Calculate the total resistance of the circuit at 3.0 V. [2]


Resistance = . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .…… Ω
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Examiner
only


 (iv) Explain, in terms of current, why the whole circuit has less resistance than the 
resistance of either component. [2]


 


 


 


 


 (v) The voltage supply is increased from 0 V to 6.0 V. Explain how the graph shows 
that the lamp has a bigger resistance than the resistor at 6.0 V. [2]


 


 


 


 


 (vi) Use the graph and without calculations but giving clear reasoning, compare the 
powers of the lamp and the resistor between 0 and 6.0 V. [2]
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Sticky Note

This fails to answer the question and gets no marks.



Sticky Note

The points are correctly plotted and the line has been drawn with a ruler to within 1 small square of each point.  Two marks.







Sticky Note

In an attempt to add reciprocal of resistances, nothing new has been found and indeed an error has been made in using 3.4 twice.  No mark was awarded.



Sticky Note

This is an attempt to find one of the currents.  It is the re-arranged form of part (i) above and is different only because of the effect of rounding off.  One of the currents has been found so 1 mark is awarded.



Sticky Note

The current has been mis-read and so the answer gets zero marks.







Sticky Note

No marks awarded for this answer.Total of 3 marks for the question.



Sticky Note

No marks awarded for this wrong answer.



Sticky Note

No marks awarded for this completely wrong answer.
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Sticky Note

The candidate is awarded both marks for this answer. None of the energy is lost in the transfer from one coil to the other.



Sticky Note

No marks were awarded for this answer, despite there being an element of truth in the answer. The iron core does increase the strength of the magnetic field but the MS rewards the more fundamental fact that the iron core transfers the alternating magnetic field form the primary to the secondary coil.







Sticky Note

The relevant equation has been used in the answer, along with correct conversion from milliamps into amps and the answer is completely correct. All three marks were awarded, a total of 7 for the question.



Sticky Note

Substitution in the equation is correct and careful manipulation has achieved the correct answer.  Both marks were awarded.
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Sticky Note

The meaning of latent is not understood. The candidate states that the temperature needed to change state is 0 oC - a clear confusion between the meaning of temperature and energy. The answer refers more to change of temperature than change of state at a set temperature. This answer was given zero marks.







Sticky Note

The loss of heat energy to the surroundings is correctly identified to get the mark.The total for the question is 6 marks.



Sticky Note

The first three marks are awarded for calculating the individual energies involved in increasing the temperature and change of state. The two were not summed and the answer took the route of finding the energy supplied in one hour which is a very sensible approach and earns a mark. The mistake is made in then dividing that amount of energy by the power to achieve an answer of  1 hour - a cyclic calculation that leads to the correct conclusion based on an incorrect method so the conclusion mark was awarded. Five marks were awarded for this part.
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6. (a) The meaning of the word “latent” is “hidden”. In terms of latent heat it suggests that the 


heat does something that is hidden.
  The value of the specific latent heat of fusion for ice is 334 000 J/kg and the value of the 


specific latent heat of vaporisation for water is 2 260 000 J/kg.
  Suggest why the word “latent” is used and account for the difference in the two values in 


terms of the behaviour of molecules. [6 QER]
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 (b) (i) A recycling company aims to melt 500 kg of aluminium in one hour. The aluminium, 


at an initial temperature of 20 °C is to be completely melted at 660 °C in a furnace 
of power 87 kW.


   Use equations from page 2 and the information below to determine whether it is 
possible to meet the deadline. [6]


Specific heat capacity of aluminium, c = 900 J/kg °C
Melting point of aluminium = 660 °C


Specific latent heat of fusion of aluminium, L = 400 000 J/kg


© WJEC CBAC Ltd.


13


 


 


 (ii) State why, in practice, it would take a lot longer than the time calculated above.
 [1]
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Question Marking details 
Marks Available 


AO1 AO2 AO3 Total Maths Prac 


6 
H
T 


(a)   Indicative content: 
The term latent is used because the energy supplied does not 
raise the temperature of the substance but merely goes to 
enable the change of state to take place [per kg]. The term 
“fusion” refers to the change from a solid to liquid at its melting 
point and the energy supplied goes into breaking bonds between 
molecules. In the case of fusion, only a small number of bonds 
are broken. The latent heat of vaporisation refers to a liquid 
changing to a gas and is always a much larger value because 
the change requires a much larger number of bonds to be 
broken.  
 
5 – 6 marks 
The term latent is explained as supplying energy to a change of 
state without a change in temperature and a detailed description 
of the difference in molecular bond breaking is given during both 
changes of state.   
There is a sustained line of reasoning which is coherent, 
relevant, substantiated and logically structured. 
 
3 – 4 marks 
Either the term latent is explained as supplying energy to a 
change of state without a change in temperature or a detailed 
description of the difference in molecular bond breaking is given 
during both changes of state. Or brief attempts are made at both 
aspects. 
There is a line of reasoning which is partially coherent, largely 
relevant, supported by some evidence and with some structure. 
 


 
 
 
 
 
 


6 


   


 
 
 
 
 
 
0 


 
 
 
 
 
 
0 
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Question Marking details 
Marks Available 


AO1 AO2 AO3 Total Maths Prac 


    1-2 marks 
A limited attempt is made at either the term latent as being 
explained as supplying energy to a change of state without a 
change in temperature or a description of the difference in 
molecular bond breaking is given during a change of state.  
There is a basic line of reasoning which is not coherent, largely 
irrelevant, supported by limited evidence and with very little 
structure. 
 
0 marks 
No attempt made or no response worthy of credit. 
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 (b) (i)  Temp rise = ∆θ = 640 [oC] (1) 


Energy required to raise temp to boiling point  


= mc∆θ = 500  900  640 ecf = 288 000 000 [J] (1) 


Energy required to melt aluminium = 500  400 000 =  
200 000 000 J (1) 


Total energy required = 4.88  108 J (1) ecf 


Substitution and conversion: time = 


8


4


4.88 x 10


8.7 x 10


ecf
  


Answer with unit = 5 609.2 s or 93.5 min or 1.56 h (1)  
A conclusion consistent with their answer i.e. the one hour 
deadline is not met (1) 
 
Alternative for 5th and 6th marks: 


Number of kWh = 87 converted to J = 3.13  108 (1) 
This is less than the energy required so the one hour deadline is 
not met (1) 
 
Alternative for 5th and 6th marks: 


4.88  108 J = 135.6 [kWh] (1) 
This is more energy than the heater can provide in one hour so 
the one hour deadline is not met (1) 
 
Alternative: 


Energy supplied = 87 000  3 600 (1) = 3.13  108 [J] (1) 
Temp rise = ∆θ = 640 [oC] (1) 


3.13  108 = m(c∆θ + L) so  


3.13  108 = m (900  640 + 400 000) (1) 


m 


8
3.13 x 10


976 000
= 320.7 [kg] (1) 


A conclusion consistent with their answer i.e. the one hour 
deadline is not met (1) 
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  (ii)  Energy is needed to raise the temperature of heater and 
container  / some energy is lost [to the surroundings]   


 
1 


   
1 


  


    
Question 6 total 7 0 6 13 6 0 
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Examiner
only


3. The diagram shows a rechargeable toothbrush which contains a transformer.
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 (a) Explain how a voltage is produced in the secondary coil of the transformer. [3]


 


 


 


 


 


 (b) For the following questions, assume that the transformer is 100% efficient.


 (i) Describe what is meant by 100% efficient. [2]


 


 


 


Rechargeable battery


Secondary coil in toothbrush
Iron core


Primary coil in base


Flex from mains plug


Charger


Transformer
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 (ii) The secondary coil inside the toothbrush has 480 turns. The primary coil in the 


base has 9 200 turns and is connected to the 230 V mains. Use an equation from 
page 2 to calculate the voltage across the secondary coil. [2]


Voltage = . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .…… V


 (iii) Given that the current produced in the secondary coil is 100 mA, use an equation 
from page 2 to calculate the power of the toothbrush. [3]


Power = . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .…… W
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Sticky Note

Both points in the mark scheme have been satisfied by this answer,  Two marks.



Sticky Note

Points are all plotted to less than one small square tolerance and a straight line has been drawn with a ruler.  Two marks.







Sticky Note

The candidate has followed the route suggested by the order of the questions and has achieved the correct answer. This route is much more straightforward than the addition of the reciprocals of resistances method.  Two marks.



Sticky Note

The second current of 0.6 A has been taken from the graph and the two currents correctly added.  Two marks.



Sticky Note

The current of 0.85 A has been correctly read from the curve and the calculation has been carried out correctly.  Two marks.







Sticky Note

The  statement is only true for the end of the graph, which is not stated.  It appears that the candidate thinks that the resistor has the higher current for all voltage values.  No marks.  A total of 13 for the question.



Sticky Note

It, being the lamp, has lower current (from the graph). The resistance being higher for the same voltage is good enough to earn the second mark.



Sticky Note

The overall current being bigger than either one through the components gets one mark but the inverse relationship between current and resistance is not clearly brought out.  One mark
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