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Higher Tier

yellowv” greenv’
(miniature)circuit breakerv’
capacitor v/

lowers resistancev’

hardware v/

instructions(stored in memory)/programme v’
1001V

13v

coaxial cable/twisted pair v/

/
input signal v
from ring

Light 1"
LED .

count

pulses 4

input box

a loop -

v
decision box <> v
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any line that returns to a point earlier in the flow chartv’

output box E y

process
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(10 marks)
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(c)

(a)

Example only, other answers possible

from is count 3?v/ to input signal v’
A

A 4

v
is count Y
=5? v v
N Flash red v
LED

Activate

v
buzzer
End v
(20 marks)
v v v

wire and ring monostable 4017 counter

A\ 4

A 4

LEDs buzzer

v v
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(b)

(©)

ring
voltage /V

monosable
output
voltage /V

(ili)  ring touching bent wirev’

O +v.
v v
Pull up |:| v []
resistor reset Vs
discharge S551C
v
| threshold output — o counterv’
f'rom o—= trigger
nng control
ground voltage
e A
from
wire o o OV
(1)
v,
i v
>
1
low at startv’ low at endv’
0 1 2 3 4
(i) PV

time/s
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(d)
o Vs

4017
input o— |

01234567389
| N

[

®

Correct resistor symbolv’
Resistor in seriesv’

:| Correct LED symbolv’
Connections to OVv’

Correct outputsv' v'v’
(max 6)

| I

4
o
&

o 0V
(e) astablev’
€3) (1) 9-2=7Vv
(i) R=7/0.01v =700Qv
(iii)  750Qv
(30 marks)
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4 (a) (1) Vims=9/1.4v =64 v V¥ (2 max)

(i1) diodev (allow bridge rectifier)

(iii)  capacitorv’

(iv) (3 terminal) regulator/zener diodev’

v)

N
| ! !

(allow bMéctiﬁer)

<

(b) P=VIor5x0.6v =3 W vV (2 Max)
(10 marks)
5 (a) antenna/aerial v/ (audio) amplifierv’
(b) to selectv” one station/frequency v/

(©) to recoverv” the audio signalv’

d @©
(i)  less noisev’ larger bandwidth v'no fadingv’
allows stereov”  better qualityv” (Max 2)

(e) constant period approx. same as modulated signalv’
constant amplitude v/

[TV

audio signal
period consistent with modulated wavev’
phase relationship consistent with modulated wavev’

SN N
DN
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€3} FM signal
constant amplitudev’
frequency change consistent with audio signalv’

AL
IR

(a) (S, gives a high output) Q goes high v/
Valve opens/tank fills v/
Continues to fill even though S, is wet v/
Until S; is covered v
Q goes low/valve closes v (4 max)

(b) (1) & (i)

(14 marks)

v' symbol+ position

v’ orientation QS

drain

|<€
H / source
v'v' symbol

v'labels
O 0

gate

(iii)  to protect the MOSFET v/
from high voltages v’
(induced) when the motor is switched off v/

(8 marks)
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(c) (1) v symbol
position

N\ v symbol
position

(i)  brownv greyv redv’ goldv’
(iii)  0,0005 AV
(iv) R =V/I=04/.0005 v =800 Qv'v (2 max)

v)

L 4 O

potential divider to non-inverting inputv’
thermistor in correct position v/

(vi) 1600 Qv'v’
(15 marks)

(25 marks)
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(a)
R
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110 |1
110 |0
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(©)

d @O

1
1
1
0
v

(ii)
11170
1101
011
0[o0]1
v v v

(iii) ORY

(19 marks)
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(a)

(b)

(©)

(1)

S|
\

() T=(R;+2Ry)C/1.44v =40 x 10> x 0.1 x 10/ 1.44v = 0.00278V'sv’
(3 max)

(iii) f=1/T or 1/0.00278v" = 360Hzv'v" (2 max)

(1) 3x1v =3 msvv (2 max)

(i1) resistor tolerance/capacitor tolerance/calibration of timebase not

accuratev’
(iii)y 9vVV
(1)
v v v

(i)  yes v high/low times are equalv'were unequal v’
(22 marks)

(150 Total Marks)
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