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6. (a) The diagram shows a binary encoded disc. As it rotates, the reflective opto-switches e

output signals which can be used to determine the position of the disc.

Over white, an opto-switch outputs a logic 0 signal. Over black, it outputs logic 1.
_"‘_._,..———""‘-__—. -

Reflective
opto-switches

What problem can occur as the binary disc rotates, moving the opto-switches from

segment X to segment Y?
In your answer, explain the cause of the problem. 2]
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() () Why is thlS not a problem for a Gray encoded dlsc’? o e Co [1]
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(i) Complete the outer ring of the Gray code disc by shadlng in the appropriate
areas. [3]
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(a) The diagram shows a binary encoded disc. As it rotates, the reflective opto-switches
output signals which can be used to determine the position of the disc.

Over white, an opto-switch outputs a logic O signal. Over black, it outputs logic 1.

Reflective
opto-switches

What problem can occur as the binary disc rotates, moving the opto-switches from
segment X to segment Y7

In your answer, explain the cause of the problem. [2]
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(b) (i) Why is this not a problem for a Gray encoded disc? [1]
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(i) Complete the outer ring of the Gray code disc by shading in the appropriate
areas. [3]
Reflective

opto-switches

© WJEGC CBAC Lid. (A490U10-1) Turn over.

Examiner
only











6.

19

(a) The diagram shows a binary encoded disc. As it rotates, the reflective opto-switches
output signals which can be used to determine the position of the disc.

Over white, an opto-switch outputs a logic 0 signal. Over black, it outputs logic 1.

Reflective
opto-switches

What problem can occur as the binary disc rotates, moving the opto-switches from
segment X to segment Y?
In your answer, explain the cause of the problem. [2]

(b) (i) Why is this not a problem for a Gray encoded disc? [1]
(i) Complete the outer ring of the Gray code disc by shading in the appropriate
ardeﬂ%/,:m@ [3]

Reflective

© WJEC CBAGC Lid. (A490U10-1) Turn over.

Examiner
only
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Question Marking details
AO1 AO2 AO3 Total Maths
6. @) Problem - false readings giving wrong orientation of the disc.[1] 1 1 2
Cause - misalignment of photodiodes with segments [1]
(b) i |Only one ‘bit’ changes state in rotating from one segment to the 1 1
next. [1]
ii 3 3
Completely correct [3]
; 13 segments correct - 2 marks only
10 segments correct - 1 mark only
(C) i Address RE 1 LED 3 3
clairliesielsye| © Completely correct [3]
0 g ? ; ? gg g ; g g N’:N 5 LEDs correct - 2 marks only
o1 Tololo i ololo ool se - 4 LEDs correct - 1 marks only
Ol1(1]0j0joj1(0|0 OJOf S
1/0/0]O[0/0f0]1]0 0]0] NE
1/]0/1]0j0/0f0|0D[1 0]0] W
1(1]0j0j0j0j0j0|0 1|0] E
111]1]0j0/0f0|0]0O O]1] SW
i |5ring disc - 2° segments 1 1 1
so 32 directions [1]
Question 6 total 2 8 0 10 1
10
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(a) The diagram shows a binary encoded disc. As it rotates, the reflective opto-switches
output signals which can be used to determine the position of the disc.

Over white, an opto-switch outputs a logic 0 signal. Over black, it outputs logic 1.
_"‘_._,.-—-—"_‘-__—. -

Reflective
opto-switches

What problem can occur as the binary disc rotates, moving the opto-switches from
segment X to segment Y?

In your answer, explain the cause of the problem.
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(b) (i) Whyis this not a problem for a Gray encoded dlsc’? o | Co [1]

........ {”\ %/@3}'%\:\@;& Q/mm& \}{\ QM QQAQ_,(%\M .

(i) Complete the outer ring of the Gray code disc by shading in the appropriate
areas. [3]
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Sticky Note

A muddled explanation that skirts around a good answer. It doesn't specify the problem occurring. An example of this "overlap" would help a lot. Similarly, the "inverting" would make more sense with an example. 



Sticky Note

What is that "...one code..."?



Sticky Note

Incorrect answer
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(a) The diagram shows a binary encoded disc. As it rotates, the reflective opto-switches
output signals which can be used to determine the position of the disc.

Over white, an opto-switch outputs a logic O signal. Over black, it outputs logic 1.

Reflective
opto-switches

What problem can occur as the binary disc rotates, moving the opto-switches from
segment X to segment Y7 > '
In your answer, explain the cause of the problem. Vv [2]
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(b) (i) Why is this not a problem for a Gray encoded disc? [1]
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(i) Complete the outer ring of the Gray code disc by shading in the appropriate
areas. [3]
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Sticky Note

Does not explain why this is a problem or even a problem for the optoswitches.



Sticky Note

Again, "rotation" is used in an abnormal way.
"The discs change one colour..." means that between segments only one bit changes state.



Sticky Note

Incorrect answer
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(a) The diagram shows a binary encoded disc. As it rotates, the reflective opto-switches
output signals which can be used to determine the position of the disc.

Over white, an opto-switch outputs a logic 0 signal. Over black, it outputs logic 1.

Reflective
opto-switches

What problem can occur as the binary disc rotates, moving the opto-switches from
segment X to segment Y?
In your answer, explain the cause of the problem. [2]

(b) (i) Why is this not a problem for a Gray encoded disc? i [1]
(i) Complete the outer ring of the Gray code disc by shading in the appropriate
arjii-},nﬁ"@ [3]
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Sticky Note

Correct vocabulary - "segment" and "bit". Between segments X and Y, all four bits change. What are the issues and why is speed of rotation significant? Both are unanswered.



Sticky Note

Correct answer



Sticky Note

A good attempt at redrawing the disc. Had the original answer been in pencil, the task of correcting it would have been simpler. It would have been easier for the candidate to check that only one bit changes between segments.
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(@) The diagram shows a binary encoded disc. As it rotates, the reflective opto-switches
output signals which can be used to determine the position of the disc.

Over white, an opto-switch outputs a logic 0 signal. Over black, it outputs logic 1.

Reflective
opto-switches

What problem can occur as the binary disc rotates, moving the opto-switches from
segment X to segment Y?
In your answer, explain the cause of the problem. 2]

(i) Complete the outer ring of the Gray code disc by shading in the appropriate
areas. 3
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(b) The output of the temperature-sensing unit is amplified by connecting points P and Q fo
the inputs of a difference amplifier.

(i) In some electronic circuits, it is important to keep connecting leads between sub-
systems as short as possible.
Why is this important? [1]

(i) In this circuit, that precaution is less important for the connecting leads between
P, Q and the difference amplifier. Explain why this is so. [2]
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(b) The output of the temperature-sensing unit is amplified by connecting points P and Q to
the inputs of a difference amplifier.

(i) In some electronic circuits, it is important to keep connecting leads between sub-
systems as short as possible.
Why is this important? [1]

(i) In this circuit, that precaution is less important for the connecting leads between
P, Q and the difference amplifier. Explain why this is so. 2]
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(b) The output of the temperature-sensing unit is amplified by connecting points P and Q to
the inputs of a difference amplifier.

(i) In some electronic circuits, it is important to keep connecting leads between sub-
systems as short as possible.
Why is this important?

(i)  In this circuit, that precaution is less important for the connecting leads between
P, Q and the difference amplifier. Explain why this is so. [2]
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Marks available

Question Marking details
AO1 AO2 AO3 Total Maths
7. @) i |Bridge circuit [1] 1 1
ii | Current through 2kQ resistors = 12 / (2+2) = 3mA 1 4 5 4
Voltage across lower 2kQ resistor = voltage at P = 6V [1]
Use of above or voltage divider formula [1]

Current through variable resistor = 12 / (1.75+2) = 3.2mA
Voltage across variable resistor = voltage at Q = 6.4V [1]

Use of above or voltage divider formula [1]
VOUT =6.4-6.0=0.4V [1]
(b) i | The leads act as aerials and pick up noise signals. 1 1
Generally, the longer the lead, the greater the amplitude
of the noise signal. Or equivalent answer. [1]
ii | The leads connecting the sub-systems are probably of 2 2

similar length and so pick up similar sized noise signals. [1]
The circuit amplifies only the difference between the voltage

at P and that at Q. [1]
The noise sighals appear equally on both and so are not
amplified.
ii| Voltage gain =9/0.3 =30 [1] 5 5 3
Ra/Re = 30 [1]
Ra = Rp and Rg = Rc AND all resistors > 1kQ [1]
R
Input T2 I m’—— Inverting input circuit correct [1]
“/—-T«- Non-inverting input correct [1]

Input 2e— 1
RC,

DRU Your

o

Question 7 total 5 4 5 14 7

11
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(b) The output of the temperature-sensing unit is amplified by connecting points P and Q fo
the inputs of a difference amplifier.

(i) In some electronic circuits, it is important to keep connecting leads between sub-
systems as short as possible.
Why is this important? [1]

(i) In this circuit, that precaution is less important for the connecting leads between
P. Q and the difference amplifier. Explain why this is so.

[2]
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Sticky Note

The answer offered here is presumably that longer wires have more resistance and so can drop an appreciable voltage along their length. However, the current would be smaller because of the increased resistance.



Sticky Note

The answer misses the advantage of the DIFFERENCE amplifier. Any amplifier can make "... the voltage much larger...". There is no mention of the significance of 'difference'.
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(b) The output of the temperature-sensing unit is amplified by connecting points P and Q to i

the inputs of a difference amplifier.

(i) In some electronic circuits, it is important to keep connecting leads between sub-
systems as short as possible.
Why is this important? M |

(i) In this circuit, that precaution is less important for the connecting leads between
P, Q and the difference amplifier. Explain why this is so. 2| 2
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Sticky Note

The first sentence is true. It is not obvious why it leads to data loss.



Sticky Note

Correct but "noise" rather than "distortion" in this instance would be clearer. 
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(b)  The output of the temperature-sensing unit is amplified by connecting points P and Q to
the inputs of a difference amplifier.

() In some electronic circuits, it is important to keep connecting leads between sub-
systems as short as possible.
Why is this important?

(i) In this circuit, that precaution is less important for the connecting leads between
P, Q and the difference amplifier. Explain why this is so. [2]
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Sticky Note

There is no mention of the link between resistance and length.



Sticky Note

Again, some details are missing. There is no mention of the difference amplifier. The comment about current is not developed.
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(b) The output of the temperature-sensing unit is amplified by connecting points P and Q to o

the inputs of a difference amplifier.
(i) In some electronic circuits, it is important to keep connecting leads between sub-

systems as short as possible.
Why is this important? [1]

(ii) In this circuit, that precaution is less important for the connecting leads between
P, Q and the difference amplifier. Explain why this is so. [2]
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10. (a) Describe two advantages of using a modulated light beam for communication rather than
a modulated microwave beam. 2]

(b) Why is frequency modulation preferable to amplitude modulation when designing a radio
communications link in a region susceptible to high levels of electrical noise? 2]

(¢) The diagram shows a carrier wave which has been amplitude-modulated by one cycle of
a signal.

Voltage
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10. (a) Describe two advantages of using a modulated light beam for communication rather than
a modulated microwave beam. 2]
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(b) Why is frequency modulation preferable to amplitude modulation when designing a radio
communications link in a region susceptible to high levels of electrical noise? 2]

(c) The diagram shows a carrier wave which has been amplitude-modulated by one cycle of
a signal.

Voltage
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(@) Describe two advantages of using a modulated light beam for communication rather than
a modulated microwave beam. [2]

(b) Why is frequency modulation preferable to amplitude modulation when designing a radio
communications link in a region susceptible to high levels of electrical noise? 2]

(c) The diagram shows a carrier wave which has been amplitude-modulated by one cycle of
a signal.
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Marks available

estion Marking details
Quest ing aetal AOL | AO2 | AO3 | Total | Maths
10. ((a) Light has greater frequency and so higher data transfer 2 2
capacity [1]
Contained in an optical fibre, no information can ‘leak’ and so
the system is more secure. [1]
or equivalent
(b) Electrical noise adds ‘spikes’ to signal. These cause temporary 1 1 2
changes to the amplitude.
In amplitude modulation, the signal is carried as an amplitude
variation and so the noise can be seen as part of the signal.[1]
In frequency modulation, the amplitude of the carrier is
irrelevant and so electrical noise does not affect the signal.[1]
(c) i| Carrier frequency = 1/ 1 x 10 = 1MHz (+/- 0.1MHz) [1] 2 2 2
Use of formula [1]
i | Carrier wavelength = 3 x 108/ 1 x 108 (ecf from (i)) 2 2 2
Use of formula [1]
=300m [1]
it | Depth of modulation = [(7 - 3) / (7 + 3)] x 100% 2 2 2
Use of formula [1]
= 40% [1]
iv | Inability to recover original signal (or equivalent) [1] 1 1
C) i [(200.1 ~ 199.9)x 10° ] 2 2 2
2
The modulation index is 3 =10 [1]
10 x 10
Use of formula [1]
ii | Bandwidth = 2[(1+10) x 10 x 107 2 2 2
= 220kHz [1]
Use of formula [1]
Question 10 total 4 11 0 15 10

© WJEC CBAC Ltd.
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10. (a) Describe two advantages of using a modulated light beam for communication rather than
a modulated microwave beam. 2]

(b) Why is frequency modulation preferable to amplitude modulation when designing a radio
communications link in a region susceptible to high levels of electrical noise? 2]
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(¢) The diagram shows a carrier wave which has been amplitude-modulated by one cycle of
a signal.

Voltage
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Sticky Note

Incorrect answers. Higher frequency, i.e. shorter wavelength is associated with increased bandwidth. 



Sticky Note

Why is FM less affected by amplitude change?
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10. (a) Describe two advantages of using a modulated light beam for communication rather than
a modulated microwave beam. 2]
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(b) Why is frequency modulation preferable to amplitude modulation when designing a radio
communications link in a region susceptible to high levels of electrical noise? 2]
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(c) The diagram shows a carrier wave which has been amplitude-modulated by one cycle of
a signal.
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Sticky Note

Light has a higher frequency than microwaves. The energy it carries is probably higher.
The second reason is not substantiated.



Sticky Note

This answer just paraphrases the question.
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(@) Describe two advantages of using a modulated light beam for communication rather than
a modulated microwave beam. [2]

(b) Why is frequency modulation preferable to amplitude modulation when designing a radio
communications link in a region susceptible to high levels of electrical noise? 2]

(c) The diagram shows a carrier wave which has been amplitude-modulated by one cycle of
a signal.

Voltage
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Sticky Note

It transfers data faster due to higher frequency.



Sticky Note

This needs clarifying - under what conditions does this apply?



Sticky Note

A restatement of the question. Requires details of why FM is less affected.
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10. (a) Describe two advantages of using a modulated light beam for communication rather than
a modulated microwave beam. [2]

(b) Why is frequency modulation preferable to amplitude modulation when designing a radio
communications link in a region susceptible to high levels of electrical noise? [2]

(c) The diagram shows a carrier wave which has been amplitude-modulated by one cycle of

a signal.
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