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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.


The following Boolean expressions control a sequence generator:

D.=B
Dg=A®C
D,=B+C
(@ Complete the table for all eight possible output combinations for this sequence generator.
(3]
Current Outputs Next Outputs
State C B A D¢ Dy D,
0 0 0 0
1
2
3
4
5
6
7
(b)  Write down all of the unused states. [2]
(c) Are there any stuck states? If so, identify them. [1]
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The following Bgolean expressions control a sequence generator:
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(b) Wiite down all of the unused states.
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Sticky Note
The candidate decided to sketch out the state diagram for the system to help with answering parts (b) and (c).

Sticky Note
Again, perfectly clear, and correct. The candidate doubly identifies the states, with both the state number and the CBA values. This makes it easier to check later.

Sticky Note
Completely correct - clear and unambiguous! The candidate even identifies the main sequence to help with the following questions.

Sticky Note
Excellent! The candidate has analyzed the information given, and has made notes to help with answering the question.
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2. The following Boolean expressions control a sequence generator: 5 e (‘
D-=B —rz
D,—AGC = g1l )
D,=B+C

4 (
(2l Completz the table for all eight possible output combinations for this sequence generator:
[3]
I Current Outputs Next Outputs
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(b) Write down all of the unused states. [2]
(c) Are there any stuck states? If so, identify them. [1]
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Sticky Note
Having correctly obtained the main sequence, the candidate repeats it in the following three rows of the table. As a result, the instruction to show all eight possible states has been ignored, and the candidate lost two marks as a result. This was quite a common occurrence, unfortunately.

Sticky Note
Correct, but where is the justification?
It is assumed that the candidate used the rough jotting below as a basis for the answer.

Sticky Note
Correct, but without supporting evidence in the table! It is assumed that the listing of states to the left of the table was used to obtain this answer.

Sticky Note
Good! The candidate has tracked which states have been used in the main sequence. This is correct.

Sticky Note
Good! The candidate has worked out the truth table for the NOR gate, for use in the question.
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Sticky Note
State 7 is not stuck, according to the table!

Sticky Note
The table does contain all eight possible states, but not in the sequence in which they occur. This is not necessarily a problem if the candidate sketches out the state diagram to help with the remaining questions. This appears not to have happened.

Sticky Note
The DC column is not correct - it is the inverse of C, not B!
The DB and DC columns are complex, and wrong!


Sticky Note
The candidate has made no notes here to help in the analysis.
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5. A Gray code encoded disc is used as part of a system to warn a 4 x 4 off-road enthusiast when o

the vehicle has tipped to a dangerous angle. As the vehicle tips, the pendulum swings, taking
the optoswitches over different segments of the encoded disc.

o)

%

° ®

%,
%,
Ry
pendulum

(@ (i) Whatis the difference between Gray code and binary code? [1]

(i)  What is the disadvantage of using binary code rather than Gray code in this
application? [1]
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Sticky Note
Another clear description of the problem! It includes an example to illustrate the explanation.

Sticky Note
Two clear statements that distinguish between the two types of coding!
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Sticky Note
The candidate seems to know what the issue is, but the answer does not make it clear. What does "...part of one value..." mean? An example could have clarified this.

Sticky Note
Not the best grammar, but nevertheless a clear distinction between the two types of coding!
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Sticky Note
This answer perpetuates the belief that only binary code uses 0's and 1's. The second statement is too vague, and would benefit from an example.

Sticky Note
One of a number of answers that misunderstood the nature of Gray code! It is not 'optical', nor 'analogue' nor 'pattern' driven. Like binary, it is "...done with 0's and 1's..." so no distinction has been made here.


21

(b) (i) Design afilter with these characteristics, incorporating an op-amp, a 7.5kQ resistor,
a 150kQ resistor and a capacitor. Complete the following template with your design.

[3]
Input o—— ——o Output
ov
(i)  Which of these capacitors offers a break frequency closest to 10 kHz?
(Justify your choice with a calculation.) 2]

01nF 047nF 1nF 2nF 47nF 10nF

© WJEC CBAC Ltd. (1145-01) Turn over.
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I
(p) (i) Design afilter with these characteristics, incorporating an op-amp, a 7.5kQ resistor, e
a 150kQ resistor and a capacitor. Complete the following template with your design.

[3]

\ 50 v i

7.5 wh-

Input o—— -
- /

o Output

oV

(i) Which of these capacitors offers a break frequency closest to 10kHz?

(Justify your choice with a calculation.) [2]
0.47nF 1nF 2nF 47nF 10nF

|

©WIEC CBAC Lxi (1145-01) Turn over.
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(p) (i) Design a filter with these characteristics, incorporating an op-amp, a 7.5 kQ resistor, o

a 150kQ resistor and a capacitor. Complete the following template with your design.|
)

75w

Input o—— -

o Output

oV

(i) Which of these capacitors offers a break frequency closest to 10kHz?

(Justify yo choice with a calculation.) 21| “<Z-
047nF 1nF 2nF 47nF 10nF
..............................
__________ (= 2= LC
S e Ly 7 Moy ..
g

. O\ af Cappcder. %
(=)

©WUEC CBAC 1id (1145-01) Turn over.


Sticky Note
It is clear which capacitor is chosen. It is circled in the list of possibilities, and a concluding statement confirms the choice. The calculation is clear, and shows that the correct resistor value has been used. The multipliers 'k' and 'n' have been expanded into powers of 10.

Sticky Note
Completely correct! The candidate appears to have sketched a trial answer first. Use of pencil means that alterations can be made easily and unambiguously. The resistor values are marked clearly.
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(b) () Design a filter with these characteristics, incorporating an op-amp, a 7.5kQ resistor,
2 150 kQ resistor and a capacitor. Complete the following template with your design.
[3]
r\d
nss ko
IS Bra ‘ L
Input —— ¢ o Output
i+
oV
(i) Which of these capacitors offers a break frequency closest to 10kHz?
(Justify your choice with a calculation.) [2]
01nF 047nF 1nF 2nF 47nF 10nF
R, = A C=2a ? ______________________
ZTT’[C ?’F,Tf? Sx10? x C
Turn over.
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(b) (i) Design a filter with these characteristics, incorporating an op-amp, a 7.5kQresistor,
a 150 k0 resistor and a capacitor. Complete the following template with your design.

[3]
nse ke
IS Bra s ~
Input o—(_\,-—/ o Output
-__—/
\
oV
(i) Which of these capacitors offers a break frequency closest to 10kHz?
(Justify your choice with a calculation.) [2]
01nF 047nF 1nF 2nF 47nF 10nF
ke ) A |
?TFKC ?’?{Y?-Sxxo’ x C
Turn over.
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(b) () Design a filter with these characteristics, incorporating an op-amp, a 7.5kQresistor,
2 150 kQ resistor and a capacitor. Complete the following template with your design.
[3]
ez
] X
- v S0
nse ko
IS Bra S .
Input —— ¢ o Output
=
\
oV
(i)  Which of these capacitors offers a break frequency closest to 10kHz?
(Justify your choice with a calculation.) [2]
01nF 047nF 1nF 2nF 47nF 10nF
ke {1 NGESINEET € e ?/— ............
ZTT’[C fﬁJ'Swo’ x C /a’[i’
Turn over.
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Sticky Note
It is clear which value of capacitor is chosen. The calculation expands 'k' only partially, but makes it clear that the 7.5 kilohm resistor is the important one in deciding break frequency. This is an error carried forward from the diagram, and so 'ecf' is applied.

Sticky Note
The circuit is correct, but the wrong resistor values have been chosen. It is drawn in pencil, allowing easy editing, but was drawn without use of a ruler, unfortunately.
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() (i) Design a filter with these characteristics, incorporating an op-amp, a 7.5kQresistor,
a 150 kQ resistor and a capacitor. Complete the following template with your design.

[3]
r A
: X
nse e 2
IS Bra | =
Input o—(_\r-—/ o Output
r—{+
oV
(i) Which of these capacitors offers a break frequency closest to 10kHz?
(Justify your choice with a calculation.) [2]
041nF 047nF 1nF 2nF 47nF 10nF
ke [ R o p/_/ .............
ZTT’ZC 7’,7{7-Sx,ro5 Ve C_ /a/{f
Turn over.
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() (@ Designa filter with these characteristics, inc
2 1500 resistor and a capacitor. Complete the following template

21

orporating an op-amp, a 7.5kQ resistor,
with your design.

Output

oV

(i) Which of these capacitors offers a break frequency closest to 10kHz?

(Justify your choice with a calculation.)

04nF 0470F

© WJEC CBAC Ltd.

1inF 2nF 4.7nF
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() () Designa filter with these characteristics, incorporating an op-amp, 2 7.5kQ resistor, .

2 150k0 resistor and a capacitor. Complete the following template with your design.
Bl =

— e T Output

oV

(i) Which of these capacitors offers a break frequency closest to 10kHz?
(Justify your choice with a calculation.) [2] Q

04inF 047nF 1nF 2nF 47nF 10nF

Turn over.
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Sticky Note
It is assumed that the candidate is choosing the 2 nF capacitor (from the '2' in the calculation.) The '7.5' in the  calculation implies use of the wrong resistor, and there is no evidence that the candidate understands the multipliers 'k' and 'n'. 

Sticky Note
The circuit diagram is correct, but use of a ruler would have improved its appearance!
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(@)

(b)

(©)

Current Outputs | Next Outputs
State [ C B A | Dc | Dg | Da
0 0 0 0 110 1
1 1 0 1 1 10]|0
2 1 0 0 1 110
3 1 1 0 0 110
4 0 1 0 0|0 O
5 0 0 1 1 1 1
6 0 1 1 0 110
7 1 1 1 0|00

One mark for each correct data input

C B A correct for eight steps

(Main sequence only, and repeated: 1 mark only)
C B A correct for six or seven steps only - 1 mark
Dc Dg DA /C, B, A structure correct

Unused states—001/011/1 1 1(ecf)

All

Any two - 1 mark

No stuck states (ecf)

Total for Q2

3 marks

2 marks

1 mark







5.

(@) (i) InGray code, only 1 bit changes at a time. In binary, several bits can change.
(ii) Binary can give false readings when optoswitches cross a segment boundary.

G=
A=
R=

Y

X.
X.

%
Y

(or X +Y)

1 mark
1 mark

1 mark
1 mark
1 mark






(b) (i) Parallel RC network
RC network in feedback loop and rest of circuit correct
Correct low frequency gain
(ii) Correct capacitor = 0.1nF
Appropriate calculation (ecf)

1 mark
1 mark
1 mark
1 mark
1 mark
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