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All Candidates' performance across questions

Question Title N Mean S D Max Mark F F Attempt %
1 3522 9.5 1.5 12 79.4 100
2 3519 3.6 1.5 6 59.7 99.9
3 3517 6.1 2.4 11 55.5 99.9
4 3517 5.1 2.6 11 46.4 99.9
5 3486 2.7 2.5 8 33.5 99
6 3502 4.9 2.4 12 40.8 99.4
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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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4.	 A transformer supplies both a village and a business with electricity from the National Grid. The 

business and the village need electricity at different voltages so they are connected to different 
numbers of secondary turns on the iron core of the transformer.

© WJEC CBAC Ltd.

	 (a)	 Using an equation from page 2 and information from the diagram calculate the voltage 
supplied to the business.	 [3]

	 business supply voltage = . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  V

	 (b)	 During a severe storm the connections from the transformer are altered by a falling tree. 
The village is now connected to A and C.

	 (i)	 Explain what effect, if any, this would have on the voltage supplied to the village.
	 [2]

	

	

	

	 (ii)	 State the effect, if any, you would expect this to have on the village.	 [1]

	

	 (iii)	 Explain what effect, if any, this would have on the business. 	 [2]

	

	

	

Iron core

Business supply

Village voltage 230 V
Input from 
National Grid 
132 000 V

154 000 turns

500 turns

268 turns
A

B

C
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	 (c)	 Describe how a transformer works. 	 [3]
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Sticky Note
0 marks - this was not one of the acceptable responses. It infers that the village takes some of the voltage to the business.

Sticky Note
0 marks - no ecf allowed here since it was unclear from the previous answer what happened to the voltage i.e. did it increase, decrease or stay the same. 

Sticky Note
0 marks - there was no recognition that the voltage would increase because of an increased number of secondary turns. 

Sticky Note
3 marks - even though the solution could have been presented more clearly, it was still awarded 3 marks. 

Sticky Note
This determined the difference between the previous answers to give the value of the business supply voltage. 

Sticky Note
This calculation determined the output voltage across the total number of secondary turns on the output coil.

Sticky Note
This part of the calculation proved that the village voltage was 230 V. It was not needed since this voltage was given in the diagram.



Sticky Note
Question total = 5.

Sticky Note
2 marks - this sentence did not make sense. If it had included the word 'to INDUCE an alternating current ....' then the third mark would have been gained. 







Sticky Note
1 mark - this was credited with the alternative first marking point. Again the linked statement was missing. This should have referred to the secondary turns reducing to zero. 

Sticky Note
0 marks - this response did not state an effect of the increased voltage.

Sticky Note
1 mark - the increased voltage was recognised (incorrect rounding was ignored). The second linked statement relating this to an increase in the number of secondary turns was omitted. 

Sticky Note
3 marks - correct method and answer.



Sticky Note
Question total = 7.

Sticky Note
2 marks - the first marking point was not awarded due to the omission of the word alternating. 







Sticky Note
0 marks - alternative acceptable responses were either the voltage is unchanged OR it reduces to zero. The voltage reduces was not considered to be an adequate response. 

Sticky Note
0 marks - not credit worthy. 

Sticky Note
1 mark - the increase in voltage was recognised but there was no link to the cause i.e. the number of secondary turns increased. 

Sticky Note
1 mark was awarded for substitution into the equation. Either method could have resulted in a correct answer. 



Sticky Note
Question total = 4.

Sticky Note
2 marks - the second marking point was not awarded because the word alternating was missing. 
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5.	 A ball of mass 0.2 kg, initially at rest, is dropped from a height of 5 m.
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	 Use equations from page 2 to answer the following questions. 
	 Assume acceleration due to gravity = 10 m/s2 and that air resistance is negligible.

	 (i)	 Calculate the speed with which the ball hits the ground. 	 [3]

	 speed = . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  m/s

	 (ii)	 As the ball rebounds it loses half of its kinetic energy. Calculate the rebound speed.
 	 [2]

	 speed = . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  m/s

5 m



Turn over.
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	 (iii)	 The ball rebounds to a maximum height of 2.5 m. Calculate how long it takes to reach this 
height after it rebounds. 	 [3]

	 time = . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  s

8

2.5 m







Sticky Note
2 marks - correct method and answer. 

Sticky Note
3 marks - correct method and answer.



Sticky Note
This method was ignored since the value on the answer line was not 0.07. Errors here were 
v = 7.07 instead of 0 and u = 10 instead of 7.07. 

Sticky Note
0 marks - since the value on the answer line matches with this, it is assumed this is the method the candidate decided to adopt. This equation does not contain t. The value v calculated is not a time. Also, u would not be 10 m/s. 

Sticky Note
Method ignored since it did not match with value on the answer line. An incorrect value for u was used. Plus there was an error made between the second and third lines. 

Sticky Note
Question total = 5.

Sticky Note
Rebound speed calculated in part (ii) was not used. 







Sticky Note
1 mark - after allowing for an ecf the KE was calculated correctly but the rebound speed was quoted as half this value.

Sticky Note
0 marks - the candidate substituted the value of g for the time. If the time was known, this method would have calculated mean speed anyway. 



Sticky Note
Question total = 1.

Sticky Note
0 marks - even though there was correct substitution into the equation, this would not arrive at the correct value for t since in this instance mean speed should be used and not just initial speed. 







Sticky Note
1 mark - this method halted at halving the maximum kinetic energy. This was then assumed to be the rebound velocity. 

Sticky Note
3 marks - correct method and answer.



Sticky Note
Question total = 4.

Sticky Note
0 marks - in the method, a value of 10 appeared. Also, 2.5/7.5 does not equal 3. If the candidate had written (0+5) then some credit would have been given for ecf even though u and v were confused. 

Sticky Note
The values of v and u were confused here.
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only(c)	 Use the graph below to explain why energy is released in both nuclear fission and nuclear 

fusion. 	  [6 QWC]
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6.

Sticky Note
Question total = 4.

Sticky Note
4 marks - there was no penalty for errors in QWC. It failed to gain top band marks due to a lack of reference to binding energy/nucleon, to the change in binding energy being equivalent to a mass difference, and the equivalence of mass and energy. 



6.



6.

Sticky Note
Question total = 4.

Sticky Note
4 marks - this was judged to be at the top of the middle band. There were spelling mistakes present. It did not refer to changes in binding energy/nucleon and the move to more stable nuclei in each type of reaction. However, it did refer to a difference in mass and the equivalence of a mass difference to a release of energy.



6.



6.

Sticky Note
Question total = 1.

Sticky Note
1 mark - there was no clear description of fusion or fission. Statements such as 'iron-56 requires the most binding energy / nucleon' showed lack of clarity of understanding. However, there was an element of truth in the answer since it referred to elements with a smaller mass number than iron being made via fusion. This just raised it into the lower band. 
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Question Marking details Mark 
4. (a) 


Correct substitution into 1


1


2


2


V


N


V


N


 
2


132000 154000


50V
  (1) 


Rearrangement i.e. 
2


132000 50


154000
V



  (1) 


429 [V] (1) accept 428 [V] or 430 [V] 


Alternative method: 


Substitution of 768 turns (1) 


Rearrangement to give 659 [V] (1) 


Subtraction of 230 [V] to give 429 [V] (1) 


3 


(b) (i) Increased voltage (1) Because of increased number of [secondary] 


turns (1)  


To award both marks both statements must be linked. 


2 


(ii) Failure of electrical equipment / Overheating of equipment / Fire / 


fuse blows    ecf from (i) 


1 


(iii) No effect. (1) Because the ratio of primary to secondary turns for the 


business remains the same / still connected to B and C (1)  


Alternative: The businesses lose their supply / the voltage falls to 0 


(1) because B joins to C (1). 


To award both marks both statements must be linked. 


2 


(c) Alternating input current or voltage (1) creates changing magnetic 


field (1) links (or cuts) with output coil / induces an [alternating] 


current / induces an [alternating] voltage (1) 


3 


Question total [11] 
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Question Marking details Mark 


5.   (i) Substitution into v
2
 = u


2 
+ 2ax (1)  


u = 0 (1) 


v = 10 m/s (1) 


Alternative method: t calculated first 


OR another alternative method: 


PE = mgh = 0.2 × 10 × 5 = 10 [J] (1) 


½ mv
2
 = 10 [J] (1) 


then v = 10 [m/s] (1) 


 


3 


 (ii) Recognition that v
2
 halves i.e. to 50 (1) 


Therefore new v = 50 = 7[.07] [m/s] (1) 


Alternative method: 


Initial KE = 10 [J] ecf so rebound KE = 5 [J] (1) 


Calculation of v = 7[.07] [m/s] (1)  


 


2 


 (iii) Substitution into x = ½ (u+v)t  (1) 


rearrange so 
2.5


3.5(ecf)
t   (1) 


Answer = 0.7[1] s (1) 


Award same format of marks if x = ut + …. is used 


 


3 


   Question total [8] 
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Question Marking details Mark 


6. (c) Indicative content: 


The relationship E = mc
2
 states the equivalence of mass and energy.


Binding energy is the energy equivalent of the mass difference 


between a whole nucleus and its individual constituent protons and 


neutrons. As the graph above shows, fusion of light nuclei into 


heavier nuclei causes an increase in binding energy per nucleon. The 


product is more stable. In fission heavy nuclei split into lighter nuclei 


with a higher binding energy per nucleon. The fragments are more 


stable. In a fusion/fission reaction, the mass difference is converted to 


energy. 


6 


5 – 6 marks The candidate constructs an articulate, integrated account 


correctly linking relevant points, such as those in the indicative 


content, which shows sequential reasoning. The answer fully 


addresses the question with no irrelevant inclusions or significant 


omissions. The candidate uses appropriate scientific terminology and 


accurate spelling, punctuation and grammar. 


3 – 4 marks The candidate constructs an account correctly linking 


some relevant points, such as those in the indicative content, showing 


some reasoning. The answer addresses the question with some 


omissions. The candidate uses mainly appropriate scientific 


terminology and some accurate spelling, punctuation and grammar. 


1 – 2 marks The candidate makes some relevant points, such as those 


in the indicative content, showing limited reasoning. The answer 


addresses the question with significant omissions. The candidate uses 


limited scientific terminology and inaccuracies in spelling, 


punctuation and grammar. 


0 marks The candidate does not make any attempt or give a relevant 


answer worthy of credit. 


Question total [12] 


GCSE Science Physics MS Summer 2014 
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