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All Candidates' performance across questions

Question Title N Mean S D Max Mark F F Attempt %
1 3094 5.7 1.9 8 71.3 100
2 3094 6 1.7 8 74.8 100
3 3094 6 1.7 8 74.8 100
4 3094 18.7 3.9 24 77.8 100
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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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SECTION A

Task A1 (15 minutes)
In this task you will determine the volume of a glass block. Repeat readings are not required for 
this task.

	 (a)	 By taking appropriate measurements, determine the volume of the block.	 [2]

	 (b)	 Calculate the percentage uncertainty in the volume.	 [3]

(c)	 (i)	 Calculate the absolute uncertainty in the volume.	 [1]

(ii)	 Quote both the volume along with its absolute uncertainty to an appropriate number 
of significant figures.	 [1]

	 (d)	 State clearly how you could reduce the absolute uncertainty in the volume.	 [1]
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Sticky Note
The candidate has understood the key elements of the task and has laid out the answer clearly and is easy to follow.  The percentage uncertainty in the volume has been calculated correctly and the absolute uncertainty is quoted with appropriate significant figures.  In part (d), the candidate refers to using more than 1 block as lowering the absolute uncertainty.  This would not have scored the mark but the candidate does refer to using an instrument using a smaller resolution as required.






Sticky Note
The candidate has answered the parts (a) and (b) correctly but has failed to appreciate that the volume and absolute uncertainty need to be quoted with the correct significant figures.  The final part (d) does not score any marks.






Sticky Note
The candidate has measured the volume correctly but has not understood how to determine the percentage uncertainty in the volume.  The candidate gains a mark for appreciating that the instrument resolution is 0.1 cm and that this should be used.  In part (c)(ii) the unit for the absolute uncertainty is incorrect.  For part (d) the candidate gains the mark for understanding that a digital calliper has a lower instrument resolution and this will lower the absolute uncertainty.
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SECTION B

Task B4 (45 minutes)

Two wires of different materials are joined together. You are going to carry out an investigation to 
determine the position of the join.

Repeat readings are not required for this task. An additional measurement is required for 
part (e)(ii).

(a)	 (i)	 Complete the following diagram to show the circuit that has been set up for you.
[2]

© WJEC CBAC Ltd.

(ii)	 Write a plan to describe how you would use your circuit to investigate how resistance 
varies with length starting from point X.	 [3]

X

Y
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Sticky Note
The candidate has scored full marks for this part.  The circuit is correct and neatly drawn.  In part (a)(ii) the candidates are required to write a plan of how they would use the circuit.  This candidate has shown that the full wire length is used as well as noting the current and pd.  Also Ohm's law is given to determine resistance.  Also the candidate has given an interval for the length readings.  Whilst 16 cm is unusual, the candidate gains the mark as it is between 10 and 20 cm, which the vast majority of candidates used for measuring the length.  Using 16 cm means that the graph has to be plotted carefully.






Sticky Note
The candidate has given a clear circuit diagram and scores full marks for part (a)(i).  In part (a)(ii), the candidate has lost only 1 mark as the interval of length used has not been included.  Candidates should have noted the interval in their plan and the mark could not have been awarded from the table.






Sticky Note
The candidate has drawn part of the circuit correctly in part (a)(i) and gains a mark but the voltmeter connection is incorrect.  In part (a)(ii) the candidate has only referred to using the apparatus and has not understood how to plan for measuring how the resistance varies with the length.  There is no reference to changing the length or using a suitable interval.




Turn over.
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(ii)	 The value of resistivity for different materials is given in the following table.

© WJEC CBAC Ltd.

Material Resistivity (Ω m) (at 20°C)

Platinum 1.06 × 10–7

Nichrome 1.10 × 10–6

Tin 1.09 × 10–7

Constantan 4.90 × 10–7

Zinc 5.90 × 10–8

Resistivity,    , is given by the equation:

		 where R is the resistance, l is the length and A is the cross-sectional area of the 
wire.

Using the equation above and by measuring the diameter of the wire, determine the 
material of the wire starting at X.	 [5]

END OF PAPER

ρ

ρ = RA
l

e4





Sticky Note
This candidate has clearly laid out his answer and has realised that the gradient value calculated in part (e (i) should be used to determine a value for resistivity.  The final answer is close to the accepted value for constantan.  The candidate has also taken repeat readings for the diameter though only 1 mark was available for obtaining a value of diameter close to the 30SWG value (0.315 mm).






Sticky Note
The value of the diameter is outside the expected range for 30SWG.  The candidate had taken values for resistance and length off the line of the graph and had determined a value for resistivity correctly.  Unfortunately the candidate states that the wire is tin whilst the value is in actual fact closer to the value for constantan, which is the correct answer.






Sticky Note
The candidate has measured the diameter and calculated the area correctly in mm2.  However the values for resistance and length are incorrect and the candidate had not realised that the gradient or a value from the line of the graph could have been used in the equation.  The final value for the resistivity is closer to the value of constantan rather than tin.
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PH3 


TEST 1 – Mark Scheme 


SECTION A 


A1. 


(a) Appropriate measurements taken to ± 1 mm. (1) 
Volume calculated correctly with correct unit. Ignore sig figs. (1) [2] 


(b) Using correct instrument resolution for uncertainty (± 1 mm) Accept (± ½  mm). (1) 
All percentage uncertainties calculated correctly. ecf on resolution (1) 
Percentage uncertainties added to give final value. (1) No sig fig penalty. [3] 
(Allow ecf on incorrect % uncertainty; need to add 3 values) 


(c) (i) Absolute uncertainty calculated correctly. No sig fig or unit penalty. ecf [1] 


(ii) Value of the absolute uncertainty to 1 or 2 sig figs and 


volume to the same precision and unit quoted 


e.g. 152  ± 11 cm3 or 150 000 + 10 000 mm3. ecf  [1] 


(d) Measuring instrument with a lower instrument resolution (accept reference to precision 
but not accuracy)  OR use of calipers or micrometer  [1] 


 Total [8] 
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SECTION B 


B4 


(a) (i) Circuit diagram drawn with correct symbols (ignore positions of voltmeter and 
ammeter for this mark). (1) 
Voltmeter and ammeter correctly positioned. (1) [2] 


(ii) Change length and measure V and I. (1) 


Reference to R = 
V . (1)
I 


Suitable intervals stated allow intervals up to a maximum of 0.2 m. (1) [3] 


None of the above can be awarded from the table. 
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(e) (ii)  Measuring the diameter of the wire starting at X. (1) No unit or sig fig penalty. 


Accept in the range 0.28-0.33 
Correct calculation of the cross-sectional area. (1) No unit or sig fig penalty. 


Realising that gradient of the graph =  (can be applied anywhere in the 


answer) or using data values from the line of the graph. (1)  
Calculating a value for resistivity in Ω m. (1) ecf for gradient and area.  
No unit or sig fig penalty. If data taken from the table and it is not on the graph 
line award 1 mark only.  
Correct conclusion consistent with their resistivity value. (1)  


[5] 
(Candidates need to calculate a value for resistivity before conclusion mark 
can be awarded.) 
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