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All Candidates' performance across questions

Question Title N Mean S D Max Mark F F Attempt %
1 499 0.6 0.5 1 55.9 100
2 499 1.3 0.7 2 65.6 100
3 499 2.2 0.9 3 73.4 100
4 499 2 1.1 3 67.4 100
5 499 0.7 0.5 1 68.1 100
6 499 2 1 3 66.6 100
7 499 0.5 0.5 1 50.1 100
8 499 1.1 0.8 2 56.8 100
9 499 2.7 0.8 3 89.4 100

10 499 1.5 1.2 3 51.2 100
11 499 2 1.2 3 65.3 100
12 499 1.7 0.9 3 57.2 100
13 499 1.7 1.1 4 41.3 100
14 499 2.3 1.5 4 58.6 100
15 499 0.9 1.2 3 30.9 100
16 499 2.1 1.5 4 52.5 100
17 499 1.3 0.8 2 67 100
18 499 1.6 1 3 52.6 100
19 499 1 0.8 2 52.4 100
20 499 1.6 1.3 3 53.3 100
21 499 2.1 1.6 5 41.6 100
22 499 1.2 1 2 58.4 100

55.9 65.6 73.4 67.4 68.1 66.6 50.1 56.8 89.4 51.2 65.3 57.2 41.3 58.6 30.9 52.5 67 52.6 52.4 53.3 41.6 58.4 
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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.



11

(4162-01)

Examiner
only

10. A rising-edge triggered D-type flip-flop is used for data transfer.

 Complete the graphs to show the Q and Q outputs. [3]
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John_2
Sticky Note
One mark for the correct behaviour of the Q signal at the first rising edge of the clock pulse.One mark for correct behaviour at the second rising edge.One mark for the Q bar signal being the inverse of the Q signal.

John_2
Sticky Note
The Q bar signal is the inverse of the Q signal.

John_2
Sticky Note
This time corresponds to the second rising edge on the clock signal. At this time, the data signal is at logic 1 and so the Q signal switches to logic 1.

John_2
Sticky Note
This time corresponds to the rising edge of the clock pulse. At this time, the data signal is at logic 0 and so Q sits at logic 0.





John_2
Sticky Note
The Q bar signal is the inverse of the Q signal.

John_2
Sticky Note
One mark is allocated for drawing Q bar as the inverse of Q.

John_2
Sticky Note
The signals are drawn clearly, using pencil and ruler, so that changes can be made easily and clearly. The candidate has identified the rising edges of the clock signal correctly, but has not made the Q signal copy the logic level of the data signal at these times.However, Q bar is the inverse of Q.





John_2
Sticky Note
One mark is allocated since the Q bar signal is the inverse of the (incorrect) Q signal.

John_2
Sticky Note
The Q bar signal is the inverse of the Q signal.

John_2
Sticky Note
The signals are drawn clearly using pencil and ruler. However, the candidate has used a mixture of rising and falling edges FROM THE DATA SIGNAL to change the Q signal.
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18. (a) Which one of the following is the best description of the term bandwidth?

(Tick (√) the correct answer.) [1]

The maximum frequency of the input signal.

The input voltage range that can be amplified successfully.

The range of frequencies that produces more than a specified voltage gain.

The power supply voltage that produces optimum output voltage for a given signal.

© WJEC CBAC Ltd.

0
1 0000 2 000 3  000 4  000 5 000 6 000

20

40

60

80

100

Voltage gain

Frequency / Hz

 (b) Use the graph to find: [2]

(i) the voltage gain at which the bandwidth should be measured;

Voltage gain =  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

(ii) the bandwidth.

Bandwidth =  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Hz





John_2
Sticky Note
Correct!

John_2
Sticky Note
The two answers confirm the measurements shown on the graph, and earn one mark each.

John_2
Sticky Note
The candidate shows clearly where the answer comes from:The horizontal dotted line identifies the voltage gain at which bandwidth is measured. The vertical dotted line transfers this to the frequency axis.





John_2
Sticky Note
Correct!

John_2
Sticky Note
The candidate used the wrong voltage gain, but used it correctly to measure bandwidth. Hence, error-carried-forward (ecf) resulted in the awarding of one mark.

John_2
Sticky Note
No information transferred to the graph!





John_2
Sticky Note
This makes no sense - the candidate is playing with numbers. The 'VOUT/VIN' annotation again suggests that the candidate has knowledge of voltage gain, so the likelihood is a misreading of the question.

John_2
Sticky Note
Evidence that the candidate had some knowledge of bandwidth, but presented in the wrong place. This would have impressed if it had been part of (b)(i).

John_2
Sticky Note
Correct!
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20. A Schmitt inverter is connected to a temperature sensing unit.

© WJEC CBAC Ltd.

The circuit runs on a 15 V power supply.

Part of the data sheet for the Schmitt inverter is shown below.

When connected to a 15 V supply:

• Logic 0 output = 0 V;

• Logic 1 output = 15 V;

• The output changes from logic 1 to logic 0 when
a rising input voltage reaches 10 V;

• The output changes from logic 0 to logic 1
when a falling input voltage reaches 5 V.

Schmitt
inverter

Temperature
sensing unit





John_2
Sticky Note
One mark for using the correct voltages to represent logic 0 and logic 1.One mark for having signal transitions at the correct times.One mark for showing the correct logic.

John_2
Sticky Note
The candidate has used the correct voltages to represent logic 0 and logic 1.The vertical dotted lines are used to identify when the signal changes state.The logic levels correctly identify the sub-system as an inverter.

John_2
Sticky Note
The candidate has used dotted lines to identify the threshold voltages, and then used them to identify the times at which the signal changes state. Vertical dotted lines transfer this information to the lower graph.





John_2
Sticky Note
One mark for using the correct voltages for logic 0 and logic 1.One mark for transitions occurring at the correct times.No marks for the correct logic.

John_2
Sticky Note
The candidate has used the correct voltages for logic 0 and logic 1. The signal changes state at the times identified in the upper graph. The dotted lines suggest synchronisation between the two graphs. However, the logic levels should be inverted.

John_2
Sticky Note
The candidate has identified the threshold voltage levels, and used them to find the times at which the output changes, (ringed).





John_2
Sticky Note
Although 15 V is used as one of the plotted points, there is no indication that this is a logic level. Another point is plotted at 10 V, for example. The changes do not correspond to times at which the signal should change.The signal looks analogue rather than digital.

John_2
Sticky Note
No indication of switching threshold voltages, or switching times.
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10. 1
st
 rising edge correct (1)


2
nd


 rising edge correct (1)


Q bar opposite to Q (1) [3] 
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18. (a) the range of frequencies that produces more than a specified voltage gain. (1) 


(b) (i) 70 – 1 mark 


(ii) 5 000 or ecf from (i) - 1 mark [3] 
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20. Correct transitions at 10 V and 5 V (1)


Correct logic 0 and 1 voltages (0 V/15 V) (1)


Correct logic (1) [3] 
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