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Question 1
1 (a) Any five dangers from:
working alone
working on mains powered circuit
circuit live/plugged in
no earth
capacitor charged across mains incorrectly polarised
water near mains supply
soldering iron danger A4 444 (5 max)
(5 marks)
1 (b) shock related effectv’
burn related effectv’
(2 marks)
1 (c) remove victim from mainsv” put in recovery positionv’ resuscitationv’
get helpv’ (max 3)
(3 marks)
Total Mark: 10
Question 2
2 (a) ()] temperature sensorv’
(1 mark)
2 (a) (i) heaterv’
(1 mark)
2 (a) (iii) comparatorv’
(1 mark)
2 (b) (i) comparatorv’
(1 mark)
2 (b) (i) temperature sensorv’
(1 mark)
2 (c) transistor switchv’ electromagnetic relayv” (any order)
(2 marks)
2 (d) comparator output goes high (or changes) v
transistor switches relay v/
relay switches onv’
heater switches onv’
(max 3)
(3 marks)

Total Mark: 10
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Question 3

3 (a) ORV

ANDV
NANDv
(3 marks)
3 (b)
A B C D Q
0 0 0 1 0
0 1 1 1 1
v v v
1 0 1 1 1
1 1 1 0 0
v v v
(6 marks)
3 (c) A B
e i
— L)
T — |
| |
(1 mark)
Total Mark: 10
Question 4
4 (@) capacitorv’
470 microfaradsv’
16Vv
polarityv’
(4 marks)
4 (b) resistorv’
47v000v Qv
5%v
to limit currentv’
(6 marks)

Total Mark: 10

1
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Question 5
5 (a) 7Vv
(1 mark)
5 (b) R=V/I=7/0.2v = 350vQv (2 max)
(2 marks)
5 (c) 360 Qv
(1 mark)
5 (d) orange v bluev’ brownv” goldv’
(4 marks)
Total Mark: 8
Question 6
6 (a) CD player in correct position v/, Tuner in correct positionv’,
Amplifier in correct positionv’, speakers in correct positionv’
(4 marks)
6 (b) (i) tuned circuitv’ selectsv’ (one) frequencyv’
(3 marks)
6 (b) (i) demodulatorv” separatesv’ the signal from the carrier wavev’
(3 marks)
6 (c) can distinguish signalsv” which have frequencies close to each otherv’
(2 marks)
6 (d) (i frequency modulationv’
(1 mark)
6 (d) (i) amplitude modulationv’
(7 mark)
6 (e)
correct shapev’ approx. in phase with audiov’
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AR AL AL
AR RLAL

Total Mark: 18

Question 7

7 (a)
:

delay 20s
v

input traffic
sensor signal v
v

activated?

(5 marks)

1
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(b)

(c)

(c)

(c)

(c)

(c)

decision box v
a loop any line that returns to a point earlier in the flow chartv’
output box E v
process box v
(5 marks)

(i) 23sv

(1 mark)
(i) green on for 10s longerv’

(1 mark)
(iii) 2v

(1 mark)
(iv) 6sv’

(1 mark)
(v) 56sv’

(1 mark)

A
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7 (d}

The marking scheme for this part of the question includes an assessment of the Quality
of Written Communication (W), There are no discrete marks for the assessment of
written communication but QWC will be one of the criteria used to assign the answer 1o
an appropriate level below.

Descriptor
Level | Marks an answer will be expected to meet most of the criteria in the level
descriptor
3 45 answer i full and detailed and is supported by an appropriate

range of relevant points such as those given below

argument is well structured with minimal repetition or irrelevant
points

accurate and clear expression of ideas with only minor errors in
the use of technical terms, spelling, punctuation and grammar

2 23 answer has some omissions but is generally supported by some of
the relevant points below

«  the argument shows some attempt al structure
the fdeas are expressed with reasonable clarity but with a few

- errors in the use of technical terms spelling, punctuation and
grammar

1 0-1 - answer is largely incomplete, it may contain some valid points
which are not clearly linked 1o an argument structure

- unstructured answer

- errors in the use of technical terms, spelling, punciuation and
grammar or lack of Muency

An example of the type of answer that may be produced would be:

The traffic sensor signal is read and not activated
leading to the short delay of 20s before the green light
is switched off and the amber light is switched on.

There is then a delay of 3s before the amber light is switched off
and the red light is switched on.

After a further 20s delay the amber light is switched on again for
35 hefore both amber and red lights are switched off when the
preen light is switched on again and cycle is repeated.

(5 marks)

1
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Question 8
8 (a) (i A can cannot break the beam to S1 without also breaking beam to
S2 and S3v
(1 mark)
8 (@ (i)
111 (110
11110 |1
110 (0 |O
0 |0 0 |1
v v v v
(4 marks)
S1
—
= By
S3 {>o
8 (a) (iii) S1 to AND gatev’
S2 to same AND gatev’
S3 to NOT gate v
Both outputs to another AND gatev’
(4 marks)
8 (b) ()
1 1 0
1 0 0
0 1 0
0 0 1
v v v
(3 marks)
8 (b) (i)
(2 marks)
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8 (b) (iii)
S1 v
+ve
or equivalent
(5 marks)
Total Mark: 19
Question 9
9 (@)
O
v v
v o
v
Vg
v J—
L 4 O
(6 marks)
9 (b) T=(R1+2R,)C/1.44v =31V sv
(3 marks)

1
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(c)

(c)

(d)

(i)
‘ v
v
(2 marks)
(i) pull down resistorv’,to hold the voltage lowv” when the switch is
not pressedv” (2 max)
(2 marks)
(i)
A
A
v v
A
v
B v
A
C
v v
> (6 marks)
(i) heater comes on (for half minute)v’
then stirrer comes on (for one minute)v’
pump comes on (for half minute)v’
(3 marks)

Total Mark: 22

10
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Question 10

10

(@)

The marking scheme for this part of the question includes an assessment of the Quality |

of Written Communication (W C). There are no discrete marks for the assessment of
written communication but O'WC will be one of the criteria used o assign the answer
to an appropriate level below,

Descriptor
Level | Marks an answer will be expected (o meel most of the criteria in the level
descriptor
3 4-5 answer iz full and detailed and is supported by an appropriate

range of relevant points such as those given below

argument is well structured with minimal repetition or irrelevant
points

accurate and clear expression of ideas with only minor errors in
the use of technical terms, spelling, punciuation and grammar

2 2-3 answer has some omissions but is generally supported by some
of the relevant points below

- the argument shows some attempt at structure
the ideas are expressed with reasonable clarity but with a few

= errors in the use of technical terms spelling, punctuation and
grammar

1 (-1 - answer is largely incomplete, it may comain some valid points
which are not clearly linked to an argument structure

i- unstructured answer

|- errors in the use of technical terms, spelling, punctuation and
grammar or lack of fluency

An example of the type of answer that may be produced would
be:

e e

The sensor S; gives a high output which causes output O
from the flip-flop to go high.

The elecirically operated valve opens and water flows into
the tank until the sensor 5, is covered. (The output of
sensor S; becomes low but this does not affect the ouwtput
of the flip-flop.)

The sensor 5, gives a high output which resets the flip-flop,
meaning that its output Q is low, so the electrically
operated valve stops the flow of water.

{5 marks}

AQY/
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10 ®) (i) & (i)

v' symbol+ position

v orientation QS

drain
ate ‘ <
¢! £ H / source
v'v' symbol
v'labels
o o)
(5 marks)
10 (b) (iii) to protect the MOSFET v
from high voltages v/
(induced) when the motor is switched off v (Max 2)
v QWC
v’ - correct use of spelling, punctuation and grammair,
prose is logical and coherent
(3 marks)
10 (c)
v/ symbol
v/ position
_\\
N\ v’ symbol
| v position
| | (4 marks)
10 (d) 0.0005 AV
(1 mark)
10 (e) R =V/I =0.4/.0005 v = 800v" Qv (2 max)
(2 marks)

.
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10 (f)

>

/

potential divider to non-inverting inputv’
thermistor in correct position v/
(2 marks)

10 (9) 1600Qv' v
(2 marks)

Total Mark: 23

Paper Total: 150

1
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