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All Candidates' performance across questions

Question Title N Mean S D Max Mark F F Attempt %
1 1006 2.1 0.9 3 70.1 99.7
2 1008 5.7 1.6 8 70.8 99.9
3 1007 2.1 1.1 5 42.1 99.8
4 1004 1.3 1.1 5 25.2 99.5
5 1008 5.1 1.4 8 63.5 99.9
6 1005 3.7 1.7 7 52.7 99.6
7 1009 8 1.8 12 66.4 100
8 993 1.9 1.3 6 32.4 98.4
9 961 2 1.5 6 33.7 95.2

70.1 
70.8 

42.1 
25.2 

63.5 
52.7 

66.4 
32.4 

33.7 

0 10 20 30 40 50 60 70 80 90 100

1
2
3
4
5
6
7
8
9

Facility Factor % 

Q
ue

st
io

n 

GCSE Physics 3 Foundation Tier 4503-01 

Line

Line

Line

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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2.	 (a)	 The block diagram below shows the life cycle of a star much larger than our Sun. 
		  Draw lines from the names on the left to the correct box on the right to put them in 

order.	 [3]

Red super giant

Supernova

Black hole

Main sequence star

Stage 1

Stage 3

Stage 2

Final stage

	 (b)	 The following diagram shows the major forces acting on a main sequence star. 
		  Label the outward acting force.	 [1]

gravitational force

gravitational force

gravitational force

gravitational force
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
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	 (c)	 Choose words from the box below to complete the sentences that follow.	 [4]
		  Each word may be used once, more than once or not at all.

  uranium	 iron	 fission	 fusion	 helium

	 	 Main sequence stars generate energy by . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . of hydrogen into 

		  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. Heavier elements are created when stars much larger than our 

Sun collapse. These heavier elements include . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . which we use in 

our fission reactors on Earth. We only have elements heavier than . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

because they are created during a supernova explosion.
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Sticky Note
No mention of pressure in the answer. The candidate gets no credit.

Sticky Note
All lines join the correct boxes - 3 marks awarded.



Sticky Note
Question total = 7.

Sticky Note
All 4 marks are awarded for a perfect set of answers.







Sticky Note
There is no mention of pressure in the answer.

Sticky Note
1 mark awarded for knowing that the final stage in the process is the formation of a black hole.



Sticky Note
Question total = 4.

Sticky Note
The candidate confuses fission for fusion and loses the first mark. All other answers are correct in this part.







Sticky Note
No mark awarded. There is no mention of pressure, let alone radiation pressure.

Sticky Note
1 mark awarded for identifying that the final stage is a black hole.



Sticky Note
Question total = 3.

Sticky Note
The candidate knows that fusion is the name of the process and that helium is the product. No mark awarded for believing that iron is used in fission reactors or that helium is produced in supernova explosions.
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5.	 The diagram shows two space vehicles docking (joining together).
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	 Vehicle A has a mass of 50 000 kg.

	 Vehicle B is at rest before the collision and vehicle A is moving to the right with a velocity of 
	 6 m/s.

	 (a)	 (i)	 Use the equation: 

momentum = mass × velocity

		  to calculate the momentum of vehicle A before the collision.	 [2]

	 momentum = . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . kg  m/s

	 (ii)	 After the collision the two vehicles join together and move with a velocity of  
4 m/s. No momentum is lost in the collision.

		  Use your answer to part (i) and the equation: 

				   total mass =

		  to calculate the total mass after they join together.	 [2]

	 total mass = . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . kg

total momentum
velocity

6 m/s

Vehicle A

Vehicle B

4 m/s
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	 (iii)	 Use your answer to part (ii) to calculate the mass of vehicle B.	 [1]

mass = . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . kg

	 (b)	 (i)	 Calculate the loss of momentum of vehicle A in the collision.	 [2]

	 momentum lost = . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . kg m/s

	 (ii)	 Write down the gain in momentum of vehicle B.	 [1]

	 momentum gained = . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . kg m/s

© WJEC CBAC Ltd.
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Sticky Note
The momentum was correctly carried down but the candidate chose to add together the initial velocity of vehicle A with the final common velocity instead of just dividing by 4 to obtain an answer of 75 000 [kg]. No marks were awarded.


Sticky Note
The candidate identified the correct data, substituted it into the given equation and obtained the correct answer. Two marks were awarded.



Sticky Note
Question total = 2.

Sticky Note
An error-carried-forward mark is awarded here for giving the same numerical value answer as that to (b)(i).

Sticky Note
The candidate is repeatedly using the same data in different ways to come up with an answer. There is no attempt to calculate the final momentum or to subtract it from the initial momentum.


Sticky Note
It would seem that the candidate now undertook the calculation that was demanded in the previous part. The answer to the previous part should have had 50 000 subtracted from it, which, in this case would have developed a negative answer.








Sticky Note
The candidate draws down the total momentum from the answer to (a)(i) and divides it by the final velocity that is given in the question and the diagram. The correct answer then gets the second mark.


Sticky Note
Both marks were awarded for correct substitution and answer.



Sticky Note
Question total = 4.

Sticky Note
A wrong answer here could have gained credit if it had the same value as the answer in (b)(i).  No mark was awarded.


Sticky Note
The candidate just subtracts the final and initial velocities and makes no attempt to include mass in the calculation. The candidate does not realise that the initial momentum has already been found in (a)(i).


Sticky Note
The mass of vehicle A was not subtracted from the total mass. No marks was awarded.







Sticky Note
Correct substitution and division by 4 arriving at the correct answer gets both marks.

Sticky Note
Initial momentum correctly calculated earns both marks.



Sticky Note
Question total = 6.

Sticky Note
The candidate could have either calculated the final momentum of B or given the same answer as that in part (b)(i). No mark was awarded.

Sticky Note
The final momentum is correctly calculated and then subtracted from the (already found) initial momentum to get the correct answer. Both marks were awarded.

Sticky Note
Halving the total mass was the wrong thing to do. The mass of vehicle A is given in the question. A simple subtraction was required.
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9.	 Use the diagram below and your knowledge to compare the properties of seismic P waves, 
S waves and surface waves. 	 [6 QWC]

© WJEC CBAC Ltd.
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Sticky Note
Question total = 1.

Sticky Note
There is some element of truth in the answer, however badly expressed. P waves arrive at a monitoring station first and both P and S waves can travel through the (solid) mantle. One mark was awarded.





Sticky Note
Question total = 5.

Sticky Note
This very good answer deals very effectively with the speed differences of all three waves, the propagation as transverse and longitudinal of S and P respectively, with both terms being well defined. Their abilities (or otherwise) to pass through solids and liquids is well described. The properties of surface waves could have been more developed in terms of horizontal transverse nature and the similarity to rolling sea waves and consequently this answer was awarded 5 marks.





Sticky Note
Question total = 4.

Sticky Note
There are attempts to identify the properties of P and S waves using prompts from the diagram. The solids and liquids argument for P and S waves is well done and there is an attempt to describe longitudinal and transverse propagation which are related correctly to P and S. There is no mention of speed differences and nothing about surface waves and so this answer is typical middle band. It was awarded 4 marks.
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Question Marking details Mark 


2. (a) red super giant 


supernova 


black hole 


main sequence star 


3 marks for all correct  


2 marks for 2 or 3 correct 


1 mark for 1 correct 


double lines from or to any box earns no credit 


3 


(b) radiation pressure / gas pressure / pressure / force due to fusion 1 


(c) fusion (1)  helium (1)  uranium (1)  iron (1) 4 


Question total [8] 
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Question Marking details Mark 


5. (a) (i) momentum = 50 000  6 (1-sub) = 300 000 [kg m/s] (1-ans) 2 


(ii) 
mass = 


300000


4
(1-sub) mass = 75 000 [kg](1-ans) ecf from (i) 


2 


(iii) mass of B = 25 000 [kg] (1-ans) ecf from (ii) 1 


(b) (i) loss of momentum = 50 000  6 – 50 000  4 (1-sub) 


= 100 000 [kg  m/s] (1-ans) 


Accept correct calculation for the momentum gain of B. 


2 


(ii) momentum gain = 100 000 [kg m/s] ecf from (b)(i) 1 


Question total [8] 
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Question Marking details Mark 


9. Indicative content: 


A surface seismic wave travels across the surface of the Earth as 


opposed to through it. Surface waves usually have larger 


amplitudes and longer wavelengths than body waves, and they 


travel more slowly than body waves do. A P wave is a seismic 


body wave [that shakes the ground back and forth in the same 


direction and the opposite direction as the direction the wave to 


moving]/longitudinal wave. An S wave is a seismic body wave 


[that shakes the ground back and forth perpendicular to the 


direction the wave is moving]/transverse wave. S waves do not 


travel through fluids, [so do not exist in Earth’s outer core [or 


molten rock (magma)]].  S waves travel slower than P waves in 


a solid and, therefore, arrive after the P wave. 


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. 





	2: 
	5: 
	9: 


