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(a)

(b)

(c)

(d)

(e)

(f)

(9)

(h)

(a)

(b)

loudspeaker/siren/buzzer etcv’

light dependent resistor/LDR/photodiode etcv’

process/processing (subsystem)/power supplyv’

multimeterv’

parallelv’, seriesv’

bytev’

addressv’

write/storev’

frequencyv’

(i) 0.1 (AW
(i) 0.1x30=3VvV
(i) P=PR/VI/VIR=03WvV

(iv)  0.5Wv

i 6(\Vv

(ii) correct symbolv/, in parallelv’

orangev’, blackv’, blackv’, goldv'

(1 mark)

(1 mark)

(1 mark)

(1 mark)

(1 mark)

(1 mark)

(1 mark)

(1 mark)

(1 mark)

(Total 10 marks)

(6 marks)

(3 marks)

(4 marks)
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(d)

(i)

(ii)

correct symbolv'correct namesv'in correct orderv’

drain

gate

source

high input resistancev” high “gain” (or equivalent)v’
(6 marks)

(Total 18 marks)
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delay 20s v
input traffic v
sensor signa
v
(5 marks)
(b) 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)
(c) (i) 23sv
(i) green on for 10s longerv’
(iii) 2v
(iv) 6sv’
(v) 56sv’
(5 marks)
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(d)

d
<«

\ 4

pedestrian symbol
red

A

\ 4

input state
of button

button pressed?

10s delay

A 4

pedestrian symbol
green

/

15s delay

(5 marks)

(Total 20 marks)




Applied Science - AQA GCE Mark Scheme 2007 January series

(a)

(b)

(c)

O +V,
v v
P v
reset +V,
5551C
— discharge
v
— threshold output — to next stagev’
trigger
control
ground voltage
V'  —— i
o o 0V

(8 marks)

the maximum output current from logic gate or timer

is less than 450 mA (required by LED), or 12V o/p > 4V requiredv’

(1 mark)

(i) 8Vvv’

(i) 450 mAv

(iii) R=V=+1=8+045v =17.77Qv

(iv) 18 Q (allow 20 Q) v
(5 marks)
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(d)
4 Dol
AN
N
collector v
emitter
(6 marks)
(e)
monostable monostable monostable monostable
20sv’ 3sv 20sv’ 3sv’
v
v
red driver amber driver green driver v
v
(10 marks)
(Total 30 marks)
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(a)

(b)

(c)

(a)

(i)
(if)
(iif)
(iv)
(i)
(if)
(iif)
(i)
(if)

(i)

3x2=6VvVY
4 x0.5=2ms/0.002 sv Vv
1/0.002 =500 Hz/0.5 kHzv' v

6/50 =0.12 VvV

(8 marks)
range of frequenciesv” for which the gain is at least half the
maximum/Vo>(Vmax/V2)v’
25kHzv
gainv’ decreasesv’

(5 marks)
Vrus = 6/1.4 =4.2/4.3(V)V
Vrwuslrus OF Vrus” IR or Vp?/2R = 4.4-4.6 Wv'v/

(4 marks)

(Total 17 marks)

e.g.
v

4%;

(ii)

(iif)

-

1 0
1 0
0 1
0 0
v v

(8 marks)
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(b)

(c)

(i)

(ii)
(i)
(iv)

(i)
(if)
(iif)

(ii)

out put is high if V., > V.v" out putis low if V, < V.v’
6 x (30/50)=3.6 VvV
ratios or current calc. 10 kQv'v’

low/0 V/ <2VVv
(7 marks)

D to bar Qv CK inputv” Q outputv’
All bar Qs to Dv' both Qs to clockv'input 1%t CKv output 3rdQv’

0010
0011 v
0100
0101
0110 v
0111

(9 marks)

\|~|o|lo|lo|lo|o|o|o

1
1
1
1
1
1
1
0
v

<\(DC)_\_\_\_\_\_\
\—\AOOOOOO

safe for car to set off/all safety sensors give 1v
(6 marks)

(Total 29 marks)

10
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(a)

(b)

(c)

(d)

T = (Ry + 2R,)C/1.44 = (10 + 2x30)x10°x10%10%/1.44

=049svv Vv

(i)

(ii)
(i)
(iv)
(v)
(vi)

(i)
(ii)

battery wrong way round v’
capacitor wrong way round v’
resistors wrong way round v/
supply to pins 4 and 8 missing v/
connection to 10 nF missing v/

connection to pin 6 missing v’

set input goes highv’

reset input goes highv’

highv’ for3 v

then lowv’

(3 marks)

(6 marks)

(2 marks)

v

v

v

(7 marks)

1"
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(e)

(f)

(ii)

(i)

(if)
(iif)

output goes highv” and stays high even if input goes lowv’

cannot (easily) be reset v/
(3 marks)

oVvv
pull up resistor/to keep X high when switch is not pressedv’
out put goes highv’ because the AND gate already has one
high inputv’
when the switch is pressed out put goes low(resets)v’
provided that the input has gone lowv'(3 max)
(5 marks)

(Total 26 marks)

12





