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All Candidates' performance across questions

Question Title N Mean S D Max Mark F F Attempt %
1a 980 2.3 0.8 3 78.2 99.8
1b 795 0.1 0.2 1 6.3 81
2a 968 2.2 0.9 3 73 98.6
2b 902 0.7 0.7 2 37.5 91.8
3a 967 1.3 1 3 42.2 98.5
3b 960 1.5 0.8 2 76.9 97.8
4a 954 3.3 1.2 5 66.5 97.2
4b 888 0.2 0.5 2 11.8 90.4
5a 778 0.6 0.7 2 32.1 79.2
5b 866 0.4 0.6 3 11.9 88.2
5c 881 0.3 0.5 2 13.5 89.7
5d 952 0.8 0.7 3 28.1 97
6a 963 2.6 1.3 5 52.4 98.1
6b 881 0.4 0.8 2 21.3 89.7
7a 950 1.9 1 3 62.5 96.7
7b 745 1.7 1.6 6 27.7 75.9
8a 869 0.2 0.5 2 10.8 88.5
8b 964 3 1 4 76.1 98.2
8c 944 1 1 4 25.9 96.1
8d 861 1.1 1.1 3 36.4 87.7
9a 957 3.6 2.2 10 35.6 97.5
9b 927 0.2 0.6 3 6.3 94.4

10a 892 0.4 0.6 2 22 90.8
10b 880 0.4 0.5 2 20.6 89.6
10c 644 0.2 0.5 3 5.6 65.6
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Question Marking details 
Marks Available 


AO1 AO2 AO3 Total Maths Prac 
4 (a) (i)  [For a body in equilibrium the sum of] the clockwise moments = 


[the sum of] the anticlockwise moments [about the same point] 
 


1   1  1 


  (ii)  Substitution: moment = 2 × 40 (1)  
Moment = 80 [N cm] (1)  
 


1 
 


 
1   


2 
 


2 
 


2 


  (iii)  
Distance = 80( )


5
ecf  (1)  


Distance = 16 [cm] (1) 
 


1 
 
 


 
 


1 
 


 
 


2 


 
 


2 


 
 


2 


 (b)   Moment will double (1)  
so the distance [from the pivot] needs to double so she is wrong 
(1) 
Alternative 
4 × 40 = 160 [N cm] (1) 
so the distance [from the pivot] needs to double or is 32 cm so 
she is wrong (1) 
To award full marks the correct conclusion needs to be present 


 


  
 


2 


 
 


2 


  
 


2 


    Question 4 total 3 2 2 7 4 7 
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Sticky Note

2/2 marks awarded.  The candidate has clearly substituted into the equation and calculated the moment correctly.



Sticky Note

0 marks awarded.  The candidate has not made any attempt to state the principle of moments. 







Sticky Note

0/2 awarded. Here the candidate has not engaged with the qualitative nature of the question.  They recognise that the moment would increase but not that it would double. 



Sticky Note

2/2 awarded.  The candidate has selected the correct values and calculated the distance. 
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4ai: 0



Sticky Note

2/2 marks awarded.  The candidate has clearly substituted into the equation and calculated the moment correctly.



Sticky Note

0 marks awarded, no relevant comment made about the principle of moments. 







4aii: 2


4aiii: 0


4b: 0



Sticky Note

0/2 awarded.  The candidate has not considered what effect doubling the distance will have on the moment. 



Sticky Note

0/2 awarded.  The candidate has not substituted the correct value for force. 
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4ai: 0



Sticky Note

2/2 marks awarded.  The candidate has clearly substituted into the equation and calculated the moment correctly.



Sticky Note

0 marks awarded. The candidate has not made any attempt to state the principle of moments. 








4aii: 2


4aiii: 2


4b: 1



Sticky Note

The candidate has attempted a numerical response.  They have calculated the value of the moment of the 4N force but they have not developed this further to state that this means the distance would need to double. 



Sticky Note

2/2 awarded.  The candidate has selected the correct values and calculated the distance. 
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4.	 Some students are investigating the principle of moments. They use a metre ruler and some 
different weights. The ruler is pivoted at its centre. To begin with they set up their experiment as 
shown below. They vary the position of the 5 N weight until the ruler is balanced. 


d40 cm 


2 N 5 N


pivot


metre ruler


	 (a)	 (i)	 State the principle of moments.	 [1]


	


	


	


	 (ii)	 Use an equation from page 2 to calculate the moment of the 2 N weight about the 
pivot. Give your answer in N cm. 	 [2]


	 Moment = ……….. . . . . . . . . . . . . . . .…. N cm







(3420U20-1) Turn over.
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only
	 (iii)	 Use the equation:


		  to calculate the distance that the 5 N weight must be from the pivot in order to 
balance the ruler.	 [2]


	 Distance = ……….. . . . . . . . . . . . . . . .…. cm


	 (b)	 The students replace the 2 N weight with a 4 N weight. Jade suggests that to balance 
the ruler they will have to halve the distance that the 5 N weight is from the pivot. Explain 
whether you agree with her suggestion.	 [2]


	


	


	


7


distance = moment
force
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Question Marking details 
Marks Available 


AO1 AO2 AO3 Total Maths Prac 
5 (a)   137 (1) 


55 (1) 
 


 2  2   


 (b) (i)  Neutron don’t accept the symbol 
 


1   1   


  (ii)  Only one neutron causes further fission or the other two can’t 
produce further fission (1) 
To prevent uncontrolled chain reaction or to prevent overheating 
or to prevent meltdown / to control the chain reaction (1) or 
converse argument. Don’t accept to stop the chain reaction or to 
stop an explosion 


2   2   


 (c)   Any 2 ×(1): 
- It is radioactive for a long time or products have long 


half-lives  
- It is ionising  
- It is penetrating 


 
2    


2   


 (d) (i)  It is 0.3 % / it is a very small % / one of the smallest parts  
Don’t accept it’s the smallest 


 1  1   


  (ii)  Nuclear decay is a random process (1)  
Take measurements over a long time [so second group is better] 
or the second group’s results are more accurate or the second 
group can calculate a mean (1)  
 


2   2  2 


    Question 5 total 7 3 0 10 0 2 
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Sticky Note

0/2 No attempt made. 



Sticky Note

1/2 awarded.  The candidate has cleared explained that with excess neutrons there would be a risk of overheating but they have not developed their answer, they needed to include that one neutron would cause further fission. 



Sticky Note

0 marks awarded.  The candidate has not recognised that the symbol is for a neutron, even though they refer to neutrons later in the next part. 



Sticky Note

1/2 awarded.  The proton number is correctly calculated but the nucleon  number should be 137 not 139.  The candidate has failed to notice that there are 3 neutrons.







Sticky Note

A good response here.  The random nature of decay is recognised along with the advantage of timing for longer. 



Sticky Note

1 mark awarded for the correct interpretation of the pie chart. 
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5a: 1


5bi: 0


5bii: 0


5c: 0



Sticky Note

1/2 awarded.  The proton number is correctly calculated but the nucleon  number should be 137 not 139.  The candidate has failed to notice that there are 3 neutrons. 



Sticky Note

0 marks awarded.  The candidate has not identified any properties of radioactive waste. 



Sticky Note

0/2 awarded.  Whilst the candidate has recognized here that control rods are linked to neutrons they have not identified that absorbing two neutrons allows one to go on to produce further fission hence controlling the chain reaction. 



Sticky Note

0 awarded.  An interesting incorrect response here. The symbol for the neutron was not recognised.







5di: 1


5dii: 1



Sticky Note

The candidate has not communicated their answer particularly well but there is an implication that the second group have more accurate results.  They haven't explained why the method yields more accurate results so 1/2 awarded. 



Sticky Note

1 mark awarded.  The candidate has interpreted the information correctly. 
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5a: 2


5bi: 1


5bii: 0


5c: 1



Sticky Note

1/2 awarded.  The candidate has identified one property of waste. 



Sticky Note

0 marks awarded.  The candidate is along the right lines as they have recognised that with additional neutrons the reaction would be uncontrolled.  They cannot gain credit for stating that a chain reaction would occur, a controlled chain reaction is required.



Sticky Note

1 mark awarded for the correct naming of the neutron. 



Sticky Note

2/2 Correct balancing of the nuclear equation. 







5di: 0


5dii: 0



Sticky Note

0 marks awarded.  The candidate is correct in identifying that the second group's method  is better because of the larger sample size but unfortunately the answer is not developed to explain why this is required or how it improves the results.



Sticky Note

0 marks awarded.  The candidate has not developed this answer to deal with the % contribution to background. 
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5.	 Nuclear power in the U.K. provides around one sixth of our total electricity. It is important as it 
provides a constant and reliable source of electricity to help supply the base load demand for 
the National Grid. The incomplete nuclear equation below shows one possible fission reaction 
of uranium, U.


	 (a)	 Complete the nuclear equation above.	 [2]


	 (b)	 (i)	 Name the particle that is absorbed by the uranium-235 nucleus.	 [1]


	


	 (ii)	 In a nuclear reactor on average two of the three particles,     , which are produced
		  in one fission are absorbed by the control rods. Explain why this allows the nuclear 


reactor to operate safely.	 [2]


	


	


	


	 (c)	 The use of nuclear power is controversial and some people believe that we should not 
build any new nuclear power stations because of the radioactive waste that they produce.


		  State two properties of nuclear waste which makes storage a problem.	 [2]


	 1.	 …………….. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .…. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .………….


	 2.	 …………….. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .…. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .………….


92
235U+ 0


1 n→ 92
236U→ 37


96Rb+ Cs+30
1 n


0
1 n


. . . . . . . .…


. . . . . . . .…







(3420U20-1) Turn over.
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	 (d)	 The pie chart below shows the sources of background radiation near a nuclear power 
station.


ground and buildings
14.0%


radon gas
50.0%


food and drink
11.5%


other
0.2%


cosmic rays
10.0%


medical
14.0%


nuclear power & weapons
0.3%


	 (i)	 State how the pie chart suggests that nuclear power is a safe source of electricity.
				   [1]


	


	


	 (ii)	 Students measure the background radiation in counts per minute. One group takes 
a measurement for one minute. A second group measures the counts for 10 minutes 
and divide the value by 10. Explain which method is better.	 [2]
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Question Marking details 
Marks Available 


AO1 AO2 AO3 Total Maths Prac 
7 (a)   Hydrogen (1) 


Helium (1) 
Balanced with (1) 
 


3   3   


 (b)   Indicative content: 
Common to both 
Both stars began from a cloud of gas and dust. As the cloud 
collapsed a protostar formed which then developed into a main 
sequence star.   
Sun 
The Sun will eventually become a red giant and then a white 
dwarf. 
More massive star 
The more massive star will stay on the main sequence for a 
shorter time before it becomes a supergiant.  It will then explode 
in a supernova, ejecting heavy elements into space.  What 
remains will either be a neutron star or, if the star was massive 
enough to begin with, a black hole.  
 
5-6 marks 
All the main stages in the life cycle are named correctly for both 
stars. 
There is a sustained line of reasoning which is coherent, 
relevant, substantiated and logically structured. The candidate 
uses appropriate scientific terminology and accurate spelling, 
punctuation and grammar. 
 
3-4 marks 
Correctly describes the life cycle of 1 of the stars or attempts 
both with a few omissions.  
There is a line of reasoning which is partially coherent, largely 
relevant, supported by some evidence and with some structure. 
The candidate uses mainly appropriate scientific terminology 
and some accurate spelling, punctuation and grammar. 
 


6   6 
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Question Marking details 
Marks Available 


AO1 AO2 AO3 Total Maths Prac 
    1-2 marks 


Mentions some stages in the life cycle of 1 of the stars.   
There is a basic line of reasoning which is not coherent, largely 
irrelevant, supported by limited evidence and with very little 
structure. The candidate uses limited scientific terminology and 
inaccuracies in spelling, punctuation and grammar. 
 
0 marks 
No attempt made or no response worthy of credit. 
 


      


    Question 7 total 9 0 0 9 0 0 
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Sticky Note

The candidate has clearly explained the whole life cycle of a massive star and the answer is well written.  Unfortunately the candidate has misinterpreted the question which asked for the comparison of the two life cycles hence 3/6 awarded. 



Sticky Note

3/3 awarded.  
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7a: 2


7b: 1



Sticky Note

1/6 awarded.  This is a typical bottom band response.  The candidate has not addressed the life cycle of a more massive star at all and there is limited knowledge of the life cycle of the Sun.  They have identified that the Sun will become a red giant hence the mark awarded.  



Sticky Note

2 / 3 awarded.  The candidate has not identified that the forces are balanced in a stable star.
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7a: 3


7b: 4



Sticky Note

This is a good middle band response.  The life cycle of both stars is discussed. The response is well structured and the similarities and differences are clearly identified.  However there are errors, especially in the life cycle of the high mass star which does not become a white dwarf.  4 marks awarded. 



Sticky Note

3/3 for the correct responses. 





		Blank Page

		Blank Page

		Blank Page

		Blank Page










12


(3420U20-1)12


Examiner
only


© WJEC CBAC Ltd.


7.	 (a)	 Complete the following sentences below about the Sun by underlining the correct word or 
phrase in the brackets.	 [3]


		  The Sun produces heat and light by fusing (hydrogen / carbon / helium) to make 


(hydrogen / carbon / helium). The Sun is currently stable because the gravitational 


force is (less than / balanced with / greater than) the combination of gas and radiation 


pressure. 


	 (b)	 Compare the main stages in the life cycle of the Sun with those of a much more massive 
star, from birth to death. 	 [6 QER]
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