
 2018 Online Exam Review

Eduqas A level Physics Component 3 - A420U30-1

All Candidates' performance across questions

Question Title N Mean S D Max Mark F F Attempt %

1 761 6.6 1.7 9 73.7 100

2 761 5.3 1.3 6 89 100

3 761 7.1 2.4 12 59 100

4 761 9.4 3.2 13 72.4 100

5 761 8.5 3.3 15 56.8 100

6 761 9.3 2.9 13 71.2 100

7 759 3.5 1.5 6 57.5 99.7

8 739 2.6 1.4 6 43.1 97.1

9 754 4.9 2.7 9 54.8 99.1

10 758 5.9 3 11 53.4 99.6

11 152 14.5 4 20 72.6 20

12 161 7.4 4 20 36.9 21.2

13 283 14.3 4 20 71.6 37.2

14 174 11.9 5.1 20 59.4 22.9
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Question Marking details 
Marks available   


AO1 AO2 AO3 Total Maths Prac 


3 (a)  Photons have enough energy [or frequency or hf high enough] 
(1) 
to emit / release electrons (from metal surface) (1) 
These arrive at the anode / [collecting] (& give current) (1) 
 


1 
1 
 


 
 


1 


  
 


3 


 
 


 
 


3 


 (b)  Applying Einstein’s equation i.e.  2.7 + 1.2 (= 3.9 eV) (1) 


Converting to J i.e.  1.6  1019 (1) 


Answer = 9.4  1014 Hz (1)  


N.B. 5.91033 Hz  1 mark only 


 
1 


1 
 


1 


  
 


3 


 
 


2 


 


 (c) (i) Reverse polarity of supply [or equivalent, e.g. make collecting 
electrode negative / reversing the photocell] (1) 
[Increase pd] until current is [just] zero (1) 
Record the pd (from voltmeter) [or this is the stopping potential] 
(1) 


  
 


3 
 


  
 


3 


 
 
 
 


 
 


3 


  (ii) (Alpha particles +ve so) opposite current (1) 
Current zero at smaller pd (1) 
More accurate if light intensity large (accept any insightful 
comment e.g. obtain activity and compensate / measure the dark 
current) [Accept - wait for activity to decrease] (1) 


   
 
 


3 
 


 
 
 


3 


  
 
 


3 


          


   Question 3 total 3 6 3 12 2 9 
          


 
  












3 (a) 


 


 


3 (c) (i) 


 


 


  



roberm

Sticky Note

There did not seem to be problems of understanding here, just incomplete answers.



roberm

Sticky Note

This first answer has omitted to state that the photons are of a high enough energy.



roberm

Sticky Note

Again, similar to part (a), the understanding was invariably good but the answers were often incomplete.

This first candidate has forgotten to mention that the polarity of the d.c. supply must be reversed.












3 (a) 


 


 


3 (c) (i) 


 


 


  



roberm

Sticky Note

This candidate has been awarded a valid b.o.d. for stating photons of the correct energy.



roberm

Sticky Note

This next response is a little strange. There is no penalty for adding a superfluous resistor but the candidate never really tells us how to obtain Vstop and there is no mention of reversing the supply.












3 (a) 


 


 


3 (c) (i) 


 


 


  



roberm

Sticky Note

This 3rd candidate has made the same omission as the first candidate.



roberm

Sticky Note

This 3rd response is typical of many good candidates and thoroughly deserves all marks.
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3.	 Light is incident on a photoelectric cell as shown. 


collecting 
electrode photocell


metal 
surface


variable d.c. 
supply


nA


	 (a)	 Explain why a current is detected by the ammeter.	 [3]


	


	


	


	


	


	 (b)	 The work function of the metal surface is 2.7 eV and electrons are emitted with a maximum 
kinetic energy of 1.2 eV. 


		  Calculate the frequency of the incident photons.	 [3]


	


	


	


	


	


V
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	 (c)	 (i)	 Explain how you would modify and use the circuit opposite to measure the stopping 


potential.	 [3]


	


	


	


	


	


	 (ii)	 The metal surface of the photocell is radioactive and emits alpha particles some of 
which arrive at the collecting electrode. Explain briefly what effect this would have 
on measuring the stopping potential and what could be done to reduce this effect.


	 [3]
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Question Marking details 
Marks available   


AO1 AO2 AO3 Total Maths Prac 


5 (a)  Energy - progressive carries [stationary not] or converse (1) 
Phase – stationary: constant in loop or successive loops in 
antiphase;  progressive: varies with distance [or can have any 
value] along (1) 
Amplitude - antinodes & nodes or varies in stationary, 
constant amplitude in progressive(1) 


 
 


3 


   
 


3 


  


 (b)  
n  


2



 = L (1) 


Multiply by the frequency or substitution: 
v


f
  (1) 


Neatly laid out algebra (1) 
 


NB.Stating 
2L


n
   no credit for 2nd mark. 


 
 
 


 
 
 
 


3 


  
 
 
 


3 


 
 
 
 


2 
 


 
 
 
 


3 


 (c)  ‘Good agreement’ on its own  0 
Straight line [with positive gradient] & good agreement (1) 
Lines / line of best fit [allow: mean line] pass(es) through all 
error bars (1) 
Lines straddle the origin [accept: line of best fit passes 
through the origin] (1) 


 
 


 


  
 


3 


 
 


3 


 
 


 


 
 


3 


 (d)  Velocity decreases (1) 
Gradient decreases [implied if factor < 1] (1)  


By factor √1.5 (1) [changes by factor
1


1.5
or 0.82 - not: 25%] 


  
 


3 


  
 


3 


 
 


1 


 
 


3 


  







7 
© WJEC CBAC Ltd. 


 (e)  Any sensible 2 (1) from:  
e.g. higher concentrations (might) cause bad effects 
(precautionary principle) 
Some pedestrians suffer health effects die - respiratory 
problems 
Respiratory problems caused by other chemicals 
Acid rain produced by NO2 
Some pedestrians claim NO2 bad - psychosomatic  
Reliable data difficult to obtain -  
Worse for asthma sufferers 
Data may be more conclusive in future 
Accept cheating NO2 figures is fraud 
 
Sensible conclusion (1) 
 


 
 
 


  
 


3 
 


 
 


3 


  


          
   Question 5 total 3 6 6 15 3 9 
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5 (a) 


 


  



roberm

Sticky Note

This is quite a tricky explanation, especially that of the phase and it was rare to encounter responses scoring all 3 marks.

This first candidate is typical of a good candidate obtaining the two easier marks but falling short on the phase explanation.












5 (a) 


 


 


  



roberm

Sticky Note

This second candidate has made a careless slip on the energy explanation. The candidate goes on to make a good explanation of the amplitude of both progressive and stationary waves. There is also an excellent explanation of the phase of a stationary wave followed by “this is not the case for a progressive wave”. Here, benefit of the doubt has been awarded and this is acceptable, especially in light of the careless slip for the energy explanation.












5 (a) 


 


 


  



roberm

Sticky Note

This final candidate also receives a slight benefit of the doubt for the phase explanation but there is enough here to merit full marks.












10


(A420U30-1)


Examiner
only


5.	 An experiment is carried out using stationary waves to measure the speed of sound in air. A 
loudspeaker is placed at one end of a hollow tube so that both ends are closed. The frequency, 
f, of the signal generator connected to the loudspeaker is varied and those frequencies 
corresponding to loud noises recorded.


© WJEC CBAC Ltd.


	 (a)	 Describe the differences between a stationary wave and a progressive wave in terms of 
energy, phase and amplitude.	 [3]


	


	


	


	


	


	


	


	


	


	 (b)	 Show that the frequencies corresponding to stationary waves are given by:


10


Signal 
generator


L


		  where n is any whole number (n = 2 in the above diagram).	 [3]


	


	


	


	


	


	


f =       nv
2L
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	 (c)	 The data obtained are plotted on the grid below.


© WJEC CBAC Ltd.11
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		  Explain to what extent the graph agrees with the equation:	 [3]


f =       nv
2L
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	 (d)	 The experiment is repeated with the tube filled with nitrogen dioxide (NO2), a gas that is 
1.5 times denser than air. The speed of sound in a gas is inversely proportional to the 
square root of the density, ρ :


		  Explain what effect this will have on the gradient of the graph.	 [3]


	


	


	


	


	


	


	 (e)	 A car company is fined £15 billion for excessive NO2 emissions of its diesel engines. 
However, there is little or no reliable evidence that NO2 produces any detrimental health 
effects at the concentration levels present in the atmosphere. Discuss whether or not the 
car company or pedestrians have been treated unfairly.	 [3]


	


	


	


	


	


	


15


v ∝ 1


ρ
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Question Marking details 
Marks available   


AO1 AO2 AO3 Total Maths Prac 


7 (a)  Mass can be converted to energy (or vice versa or E = mc
2) (1) 


So mass-energy cons used if change of mass (1) 
i.e. short concluding comment stating briefly mass-energy 
conservation (rather than simple energy conservation) 
 
also accept m0c


2 + E conserved (or similar) 
 
 


 
2 
 


   
2 


 
 
 


 
 
 


 (b)  Baryon number OK [1+1 = 5-3+1-1+0+0+0] or 2=2 (1) 
Accept U and D conservation : 4U + 2D = 4U + 2D 
Or Quark number: 6 = 6 
 
Lepton number not OK [0+0 ≠ 0+0+0+0+0+0+4] or 0≠4 (1) 
 
Charge conservation OK [1+1 = 5-3+0+0+2-2+0] or 2=2] (1) 
 
Mass energy not OK not enough energy to produce products 
(1) 
If not 4 correct conclusions 3max. 
 


 
 
 


  
 
 


4 
 
 


 
 
 


4 


  


          
   Question 7 total 2 0 4 6 0 0 
          


  












7 (b) 


 


 


  



roberm

Sticky Note

Baryon number, charge and mass-energy conservation all caused problems here.

This first response has applied conservation of mass-energy perfectly. Lepton numbers have been applied correctly (as was the norm). However, this candidate has ignored the charges of the pions and so the charge mark cannot be awarded.












7 (b) 


 


 


  



roberm

Sticky Note

This candidate simply did not attempt conservation of mass-energy.












7 (b) 


 


 


  



roberm

Sticky Note

This final candidate has made a careless slip in the charge conservation (-2 instead of -3 for antiprotons). Although the candidate has forgotten the rest mass-energy of the colliding protons, it was agreed not penalise this omission.
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7.	 (a)	 Explain briefly what is meant by conservation of mass-energy.	 [2]


	


	


	


	


	 (b)	 It is suggested that a collision between two protons, each of kinetic energy 3 GeV produces 
the following interaction:


p  +  p     5p  +  3p–  +  n  + n–  +  2π+  +  2π–  +  4ve


	 	 Determine which, if any, of the conservation laws are violated (the rest mass-energy of a 
proton or a neutron ≈ 1 GeV).	 [4]
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8. 


 


  



roberm

Sticky Note

This first candidate provides a definition of binding energy rather than binding energy per nucleon as stated. The candidate goes on to confuse fission and fusion. There is just about enough credit worthy response here to obtain 1 mark.












8.












8. 


 


 


  



roberm

Sticky Note

This next candidate defines the binding energy (if we ignore the “energy stored in the nucleus”). Good descriptions of both fission and fusion are provided. There is also a suggestion (from fusion) that increasing the BE/N leads to energy release i.e. points 3, 5, 7, 8 in the MS are made. This makes this response worthy of 3 marks.












8.












8. 


 



roberm

Sticky Note

The points made in this response are
3, 4, 5, 6, 7
Point 8 (fusion) is not awarded because the candidate does not mention that two nuclei fuse to form a larger nucleus. Point 9 is not awarded because alpha decay is not mentioned. Point 10 cannot be awarded because the candidate does not refer to the shape of the graph when explaining the greater release of energy through fusion - 4 marks.












8.
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8.	 Explain the concept of binding energy per nucleon and how it relates to nuclear fission and 
fusion.	 [6 QER]
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Question Marking details 
Marks available   


AO1 AO2 AO3 Total Maths Prac 


8   Indicative content: 
1  Mention/explanation of mass defect e.g. nucleus lighter 


than (constituent) nucleons 
2  Mass defect or mass loss link to mass-energy or E = mc2  
3  Definition/explanation of BE e.g. energy required to 


separate nucleons  
4  BE/N is BE divided by number of nucleons 
5  Energy released if BE/N increases or stability increases (or 


reverse or equivalent) 
6  Increased BE/N gives increased stability (or reverse or 


equivalent), eg 56Fe is the most stable 


7  Fission defined (large nucleus  small);  
8  Fusion defined (merging nuclei)  
9  Alpha emission also increases BE/N – linked to stability of 


He4 nucleus 
10  Gradient (or equiv) of BE/N curve greater at low N end of 


graph than at high N, linked to energy released [per kg] in 
fission and fusion 


 


 
 


6 
 
 


   
 


6 
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Question Marking details 
Marks available   


AO1 AO2 AO3 Total Maths Prac 


   5 - 6 marks 
Expect at least 6 points 
There is a sustained line of reasoning which is coherent, 
relevant, substantiated and logically structured. 
 
3 - 4 marks 
Expect 4-5 points 
There is a line of reasoning which is partially coherent, largely 
relevant, supported by some evidence and with some 
structure. 
 
1 - 2 marks 
Expect 1-3 points 
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. 
 


      


          
   Question 8 total 6 0 0 6 0 0 
          


 
 


  











