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| Question | Part | Subpart | Marking guidance Mark
1 switch off/remove from supplyv’
1 €)] 2 first aidv’ 3
3 get helpv’

(order of effects is not important)

Shockv’
1 (b) paralysis/heart stops/breathing stopsv’ 4

Burnv’
excess heat delivered to point of contactv’

| 1 | @© | @ |1=w/V, 1000/230v = 4.35Av 2

1 © (i) 5Av (or ecf) o _ 1

Be prepared to accept 10A. 5A fuse will fail at switch on, eventually.

| 2 | @ | () | contactsensor or pressure sensorv’ | | 1
| 2 | @ | (i) | audible warning devicev’ | | 1
| 2 | @ | (i) |[latchv | | 1
| 2 | [ @ [latchv | | 1
| 2 | () | (i) | comparatorv | | 1
| 2 () [ (i) [awdv | | 1
L 2 | @© [ () [ORgatevr | | 1
| 2 | () | (i) | comparatorv | | 1
| 2 | ) | | description of system operationv'v/ | | 2
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(@ | () | Beam oflight, LED, lamp, laser etc v’ | | 1
(@ | (i) |[LDRv | | 1
(@ | (i) | will be broken by box flaps when upv’ | | 1
() | () [ANDgatev | | 1

(ecf possible)

weight sensorv’
(b) (ii) v staplerv’ 4
flap sensorv’

(ecf possible)

Weight sensor Flap sensor Stapler
0 0 0
(b) (iii) 0 1 0 v 2
1 0 0
1 1 1 v
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O
Ry
reset +Vs
discharge
threshold output
0O
: v v
(@) (i) R [] trigger 5
ground control
v voltage
Cv —i
I O
(@) (i T=(R; + 2R,)C/1.44v = 2.01x10° x 10°/1.44v 3
=0.0014s or 1.4msv
D-type flip-flopv’
L D Q output Y
— outpu
(b) P 2
input from astable >CK Q—
(c0 | () | PIC chip/microcontrollerv 1
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() | (i) |only one IC needed/cheaper/reprogrammablev’ | | 1
@ | () |MOSFETV | | 1
(@ | (i) | drainv gatev sourcev’ down the diagram | | 3
(@ | (i) | diode symbol correctv’ across the motorv’ in reverse biasv’ | | 3
by | (@) |12/6v=20Qv | | 2
) | (@) | min12Av | | 1

/
display
“touch screen
’
sensor
(@) 5

has

“finish” been v
pressed?
calculate v

total bill
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decision box

(b) 5
a loop is any line that returns to a point earlier in the flow chartv’

b E ’

process box v
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For example

calculate total bill

v

display “pay by
card or cash?

\4
input card and
cash buttons

which

(c) button is 8 Max
pressed?
A\ 4 A\ 4
input cash input card
calculate debit card
change
output change IrSeScL(Ia(ia ¢
and receipt P
v
v
return to under max 8 marks
start VvV
aerialv" demodulatorv’
(a) 2

accept detector.
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(b) | to separate/selectv’ one signal/frequency v (from all the others) | | 2
(c) | 20-50 Hzv | | 1
(d) () | frequency modulationv’ | | 1
(d) (i) | amplitude modulationv’ | | 1
Amplitude modulated wavev” in phase with audio signalv’
(d) (iii) 4
Frequency modulated signalv” in phase with audio signalv’
(e) () | the ability to pick up/detectv'weak signalsv’ 2
@) (i) the ability to select one frequencyv'and reject all the others/from all the othersv’ >
test light temp. X Y buzzer
switch sensor | sensor
1 0 0
0 0 0
1 1 1
@) 0 0 0 3
1 0 1
0 0 1
1 1 1
0 0 1
v v v
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A B Q
1
. 0
(b) (i) 0 1
0
v
test temp. light P R S buzzer
switch sensor sensor
1 0 1 0
0 1 0 1
1 0 1 0
(b) (ii) 0 0 1 0 4
1 0 0 1
0 1 0 1
1 0 0 1
0 0 0 1
v v v v
(b) (i) | only needs one chipv’ so cheaper/NOR gates cheaperv’ less power consumptionv’ (2 max) | | 2 Max
© 0 [2v/Y | | 2
(©) iy |30kQv | | 1
(©) (i) | 15kQvv | | 2

10
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(d) 6
| @ | | outputv” inverting inputv’ non-inverting inputv’ power supplyv’ 4
Positive battery to positive on amplifierv’
: Negative battery to 0 Vv’
(b) ® Ammeter in seriesv’ 4
Voltmeter in parallelv’
| () | (i) |1.1(056) vWv 2

11
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(b) (i) Meter “wrong” way round/current flowing other wayv" not necessary to change round (but 2
may be desirable)v’

(c) () |4x5=20msv | | 2

(c) (i) | F=1Tv =50Hzv | | 2

(c) (i) |[2x01v=02VVY | | 2

(©) (iv) [20Xx02v=4VV | | 2

© W) amplitude 4 divisionsv'recognisable sine wavev’ same frequency as c) i) v/ 3
accept either phase

(©) (viy [4+1.40149) v =28V 2

12
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10

@)

@

10

@)

(ii)

R holds voltage high until ring touchesv’
Voltage falls (to zero) v/

Monostable produces pulse of fixed lengthv’
Pulse length determined by timing R and Cv

3 Max

10

(b)

(i)

LED symbol connected to Qo
Appropriate resistorv’

10

(b)

(ii)

| LEDs lightv one after the other/in turnv’

13
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The marking scheme for this part of the question includes an assessment of the Quality of
Written Communication (QWC). There are no discrete marks for the assessment of written
communication but QWC will be one of the criteria used to assign the answer to an
appropriate level below.

Level 3  Marks 4-5
An answer will be expected to meet most of the criteria in the level descriptor.
e Answer is full and detailed and is supported by an appropriate range of relevant
points such as those given below
e Argument is well structured with minimal repetition or irrelevant points
e Accurate and clear expression of ideas with only minor errors in the use of technical
terms, spelling, punctuation and grammar

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

e The argument shows some attempt at structure

10 b . . . . .
(b) (it e The ideas are expressed with reasonable clarity but with a few errors in the use of
technical terms spelling, punctuation and grammar
Level1  Marks 0-1
Answer is largely incomplete; it may contain some valid points which are not clearly linked
to an argument structure.
e Unstructured answer
e 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:
Counting only happens when CE is low. After resetting the counter CE is low until the ring
touches the wire for the sixth time. On the sixth pulse Qg goes high. Connecting Qgto CE
will stop the counter on the sixth pulse. The buzzer will continue to sound even if the ring
touches the wire again. Without this connection the seventh touch would stop the buzzer.
Thel00kQ resistor ensures that CE is low unless Qg is high; it is a pull down resistor.
10 | (b (iv) | blue,greyv" brownv” goldv’
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