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All Candidates' performance across questions

Question Title N Mean S D Max Mark F F Attempt %
1 817 7.1 1.5 8 88.8 99.9
2 812 4.4 2.1 6 73.1 99.3
3 816 5.5 2.4 9 60.9 99.8
4 816 2.9 2.3 7 41.8 99.8
5 813 2.8 2 6 45.8 99.4
6 810 3.2 1.5 5 64.9 99
7 813 4.1 2.2 7 58 99.4
8 803 6.4 3.7 12 53.3 98.2
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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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3. (a) Simplify the following expressions, showing your working where appropriate.

 (i) A.1  =  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . [1]

 (ii) (B + A).(B + A)  =  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

 

    [2]

 (b) A different logic system produced the Karnaugh map shown below.

  Give the simplest Boolean expression for the output Q of this logic system.
  Show any groups that you create on the map. [3]

 

 

 

 (c) Apply DeMorgan’s theorem to the following expression and simplify the result.
  All steps of the simplification must be shown. [3]

Q = (A.B).( A + B)

 

 

 

 

 

© WJEC CBAC Ltd.

00 01 11 10

00 0 0 1 1

01 1 1 0 0

11 1 1 0 1

10 0 0 1 1

DC
BA





Sticky Note
The candidate has successfully carried out DeMorgan's theorem twice but has failed with the simplification. The double bars cancel out and the resulting expression can be simplified using the Boolean Identity on page 2. Two marks awarded.

Sticky Note
All 3 marks awarded as the candidate has clearly identified the minimum number of groups and given the correct Boolean expression.

Sticky Note
Both answers incorrect. In (ii) the candidate has simply disregarded the brackets rather than multiplying them out and simplifying the expression.





Sticky Note
Both attempts at implementing DeMorgan's theorem are incorrect as in each case the operator has not been changed. The final simplification does not follow from multiplying out the bracket in the expression above. This would need to be A.B to gain e.c.f.

Sticky Note
As no working has been shown it is unclear how this answer was arrived at. One mark was available for correctly multiplying out the bracket.

Sticky Note
One mark for identifying 3 groups. A second mark for any correct term. However, the third mark was not awarded as the final term has the wrong Boolean expression.





Sticky Note
Many scripts gained the first 2 marks for successfully carrying out DeMorgan's theorem twice. As here most failed to gain the 3rd mark for simplifying the expression despite it being a standard form given on page 2.

Sticky Note
The first marking point has been missed as the 3rd group has not been identified. However, the candidate has given the correct Boolean expressions for the groups shown and gains some credit.

Sticky Note
There is no indication where this answer has come from.

Sticky Note
The basic identities from section 1.2.2 of the specification need to be learnt.
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4. The incomplete circuit diagram shows a simple random number generator.

 (a) (i) What does the circle (  ) on the reset connection indicate? [1]

 

 (ii) Complete the circuit diagram by adding a logic gate and suitable connections so 
that the largest number displayed is 5. [3]

 (b) Describe, in detail, what happens to the display when:

 (i) switch A is open; [1]

 

 

 (ii) switch A is pressed and held closed. [1]

 

 

 (c) Explain why a 15 kHz astable is suitable for this application. [1]
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Sticky Note
The opposite is true. The 15 kHz frequency changes the display much faster than the human eye can react to, hence the pseudo-random nature of the system.

Sticky Note
The display will freeze on a single number between 0 and 5.

Sticky Note
Power connections to IC's are never shown on circuit diagrams.

Sticky Note
The candidate needs to use the term 'active low' or say that a logic 0 is needed at R to reset the counter.

Sticky Note
One mark awarded for output of logic gate to reset.

Sticky Note
The candidate has sensibly numbered the counter outputs but needed to use 6 for the reset if 5 is to be displayed.

Sticky Note
NAND gate needed as R is 'active low'.





Sticky Note
This gains a benefit of doubt mark as it implies that the rate of generation of numbers is high. Ideally it should include a comment that individual numbers cannot be selected.

Sticky Note
An e.c.f. mark awarded. Although the answer refers to the pulse generator rather than the display this has already been penalized in b(i).

Sticky Note
No mark awarded as no mention of the display has been made.

Sticky Note
The NAND gate has been correctly chosen for one mark but it fails to reset the counter. The very rapid propagation of the signal through logic gates means that if the display is to have time to show 5 the counter needs to reset using B and C (6).

Sticky Note
Clear understanding shown to gain the mark.





Sticky Note
No reference to the high frequency preventing the user from selecting an individual number.

Sticky Note
Nothing will happen is ambiguous and may mean the display is switched off rather than it freezes on a number between 0-5.

Sticky Note
This answer fails to mention the display at all. The fixed width pulse is probably meant to mean equal time interval but is irrelevant here.

Sticky Note
Correct but the candidate was unable to apply this in part (ii) to select the correct logic gate (NAND).

Sticky Note
A single mark gained for the connection from logic gate output to R. The error of choosing 5 for reset has been discussed previously.
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8. A data sheet for an op-amp is given below.

 The op-amp is powered from a ± 13 V supply.

 An amplifier has a variable voltage gain. The minimum voltage gain is 0 and the maximum 
voltage gain is – 60.

 (a) Complete the circuit diagram for a voltage amplifier with this specification. [3]

© WJEC CBAC Ltd.

Parameter Value

Open-loop gain 3.0 x 105

Input impedance 2.0 x 1012Ω

Saturation voltage for a
± 13 V supply ± 12 V

Slew rate 4.8 V μs–1

Gain-bandwidth product 3.6 MHz

Input

0 V

Output
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 (b) (i) Calculate the two resistance values which give a maximum voltage gain of – 60. 

Identify the feedback resistance. [2]

 

 

  (ii) What is the input impedance of this voltage amplifier? [1]

 

 (c) The voltage gain is adjusted and the output voltage measured to be – 9 V when the input 
voltage is 200 mV. Calculate the new voltage gain. [1]

 

 

 (d) The voltage gain is changed to – 30. Calculate the maximum bandwidth of the amplifier 
with this voltage gain. [2]
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TURN OVER FOR THE
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 (e) The following signal is applied to the input to illustrate the effect of slew-rate on the output 
of the voltage amplifier.

  Draw the output voltage on the axes below. VOUT is initially at 0 V. [3]

© WJEC CBAC Ltd.
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Sticky Note
Two out of three marks awarded. A variable resistor is needed in the feedback loop to match the specification.



Sticky Note
This is a very common question. The gain-bandwidth parameter from the table needs to be selected and divided by the gain. Care with the multiplier is needed.

Sticky Note
The candidate has subtracted 200 mV (0.2 V) from 9 V rather than dividing 9 by 0.2. The negative sign for the gain is also required. 

Sticky Note
This inverting voltage amplifier has an input impedance chosen by the designer and equal to R1 given in (i). This differs from the value stated in the parameter table which is the input impedance of the op. amp.

Sticky Note
The resistances need to be in the ratio 60:1 and both should be 1 kilohm or greater.



Sticky Note
Obviously the candidate has no idea about the effect of slew-rate. Although the output shown reaches 12 V it is not clear that this is a saturation effect and so no mark was awarded.









Sticky Note
The use of unconventional symbols has been treated benignly but the feedback resistor must be variable to produce the range of voltage gains specified.



Sticky Note
Good. Both the correct value and the minus sign were needed to gain this mark.

Sticky Note
It was good to see the correct answer here as the majority of scripts gave the input impedance of the op amp by mistake.

Sticky Note
Although the ohm symbol is missing the correct multipliers are sufficient to gain the marks here.



Sticky Note
Although an inverted signal is shown the slew-rate shape needed to be on both edges to gain the mark. Both the start point and the gradient are incorrect. However, saturation shown at 12 V does gain one mark. 









Sticky Note
The majority of scripts correctly identified the inverting amplifier but failed to make RF variable and so scored 2 out of 3 marks.Labeling the resistances helps with the identification in part (b) and is to be commended.



Sticky Note
Full marks on this page for correct numerical answers clearly presented with suitable units and the working shown.



Sticky Note
Given that this candidate clearly identified this as an inverting amp earlier it's a shame this concept was not applied to this part. However, 12 V saturation does gain one mark.

Sticky Note
No understanding of the effect of slew-rate demonstrated here. The slew-rate value has been wrongly interpreted as the time to delay the pulse from 0. 
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2 


Question Marking details Marks Available 


3. (a) (i) A .1 = A 1 


(ii) B. B  + A.B + B.A  + A .A    (1) correctly expanded brackets 


A.B + B.A (1) 


2 


(b) 


 Three groups correctly identified (two 4’s, one 2) (1) 


 Any correct term from groups identified. (1) 


 Simplest overall expression (1) ecf 


A.B.D(B.CB.C   or D.C. A )  


0 
0 1 1 


1 1 0 0 


1 1 
0 1 


0 0 1 1 


3 


(c) 
Q =  B.B.AA.B.A     (1) OR ( B.A ) + ( BA  ) (1) 


Q=   B.A     (1)  either  A+B + A .B     or 


Q = A + B          (1)   A + B(1 + A ) (1) 


A + B (1) 


Note: 1 mark for correct answer,   2 independent marks for 


clearly shown correct working similar to above. 


3 
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2 


Question Marking details Marks Available 


4. (a) (i) Reset when R is at logic 0 / active low 1 


(ii) B and C outputs chosen (1)  


NAND gate used  (1) 


Output of logic gate to reset (1) 


3 


(b) (i) Display cycles/ changes rapidly 


(too rapidly to see individual numbers) 


1 


(ii) Display freezes/ stops changing  ecf from (b)(i) 


(Display shows a single number) 


1 


(c) So that you cannot see individual numbers as it cycles, or 


equivalent  


1 


[7] 
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Question Marking details Marks Available 


8. (a) Resistor connected between input and inverting input (1) 


Variable resistor connected between output and inverting 


input (1) 


Wire connecting non-inverting input and 0 V (1) 


3 


(b) (i) Resistances in ratio 60:1 with RF  correctly identified (1) 


Both resistances  1 k (1) 


2 


(ii) Value for RIN from (b) (i) identified as input impedance 1 


(c) -9/0.2 = - 45   (minus sign needed) 1 


(d) 3.6  10
6
/30 = 120 000 [Hz] or 120 k[Hz] or 0.12 M[Hz] 


(substitution 1 mark, answer with multiplier if appropriate 


1 mark) 


2 


(e) Inverted graph with slew-rate shape on both edges   (1) 


saturates at -12 V  (correct position or labelled)   (1) 


correct starting points and gradients   (1) 


(reaches -12 V  saturation at 4.5 s and 0 V at 11.5 s) 


3 


[12] 
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