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(@)
(b)

(©)

(d)

(a)

(b)

(©)

Higher Tier
aerial(antenna)v’, demodulatorv’ (2 marks)
(1) frequency(modulation)v’
(ii) amplitude/digitalv’ (2 marks)
6] selectivity
(i1) sensitivity (2 marks)

0 ‘
(iif) v
(iv) v (4 marks)

Total 10 marks

()  T=1/for T=1/50v =0.02 sV
(i) 20 (ms)v’
(ili) 2.5 cycles shownv’, correct amplitude (2.4 divisions)v” sinusoidalv’

(iv) Vo=14 Vi, Vis=V,/ L4 o0r12/1.4v,=85V (8.6 V)V
(-1 no unit) (8 marks)

(1) (left to right) fusev’, diodev’, capacitorv’, (3 terminal) regulatorv’

(i) P=VIV, I=P/Vorl=80/230v,=0.348 A(0.35 A)v

(iif) v (7 marks)
earth
green/yellow [ v
live
brownjL v
neutral
blue } v

(3 marks)
Total 18 marks
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/

are you leaving
the house?

3 (a) and (b)

decisionv’

press system
switch

v 20s delay processv’

switch on system

enter state inputv’

of sensors

has a loopv’

sensor been
activated?

10s delay

input code to
disable alarm

is
code correct?

outputv’
v sound alarm uipu

(10 marks)
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(©)

(d)

state entered into systemv”
system detects activated sensorv’
delay 10 secondsv’

no correct code enteredv’

alarm is soundedv’

example answer, others possible

! ,

letN=0 v

»
L

A\ 4

input code to
disable alarm

l

is code
correct?

leteN=N+1 v

l

(5 marks)

(5 marks)
Total 20 marks
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4 (a)
(b)
(c)

label v
(d)

v v v v
reed switch |—p| 10 s timer » 2" timer _|audible warning
device
reset
v v
combination »| logic gate
of switches (6 marks)
(1) 12Vvv
ovvy
(ii) 12V/10kQ =V 1.2 mAv (4 marks)
@ @ O
v v
v
Reset +Vi
4 Discharge
v
@t Threshold Output O
Trigger
Ground Control
—_— v —_—
Q L L O
(8 marks)

(1) door opens, output from circuit goes lowv’

m/s needs input voltage to dropv’
below a certain level v/

to triggerv’
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(e)

(a)

(i)

(@)

(i1)
(iii)

(1)
(ii)
(iif)
(iv)
v)

ovv
Vv (6 marks)

S, openv’
S, closedv’

0v

NAND gate requires logic 1 at both inputsv’

to give out logic 0 v/

and reset 2™ timerv’ (6 marks)
Total 30 marks

5 kQv

V=103/2+3)Y=6VV

6 Vv (allow 5.99-6.01V)

15 kQv'(~1 no unit)

goes high(10 V)v/ (6 marks)
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(b)

(b)

(©)
(d)

1

O O O O ( ) O O O O O
v
O
O O O
O O O
O O O
v
10 kQ/R3v
/ ® O
—7
.'
? 2kQ/R,V 3 kQ/R2
O O O o
O O O O @,
4
(9 marks)
Total 15 marks
(1) ovv
(i) 9Vv

(iii) Q goes highv” bar Q goes lowv’

l

to reset v/

base resistorv’, correct symbolv' v’

CK input goes highv” high at D is transferred to Qv’

(4 marks)

(2 marks)

(3 marks)

(2 marks)
Total 11 marks
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(a)
c ©O
P
v i
I O—>Oj
v
- o
(4 marks)
® 0
S
1
0
0
0
v
(i)
X Y 7 Output
1 1 0 0
1 0 1 0
1 0 1 0
1 0 1 0
0 1 0 1
0 0 1 0
0 0 1 0
0 0 1 0
v v v v
(iii)  All 4 gates on same chipv” therefore cheaper/simplerv’
(or any gate can be made from NOR gatesv") (7 marks)
(©) (1) the setv” of instructionsv'(=programme) to the computerv” (2 max)
(i) more versatilev” can be changed easilyv” for different printersv’
(2 max) (4 marks)

Total 15 marks

(a) (1) X to Redv’, Y to Amberv’, Z to Greenv’

(i1) 15sv (4 marks)




(8 marks)
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(1)

(b)

A

A

A

A

Connect outputs 6 and 7 to a new OR gatev’

(i)

and then connect output to another OR gate with X v/

Move the amber connection (from output 5) to 7 v/

(2 max)

Move reset (from output 6) to pin 8 v*

(i)  ANDY

(©)

(i)
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(d)

(iii)
(1)

(i)

(iii)
(iv)

T=1.1RCV, = 1.1x620x10°x47x10°v'= 32sv(~ 1 no unit) (10 marks)

to protect the LED v/, from too much currentv'/to drop some of
the voltagev” prevent burning outv’(not blowing up)

V=9-2=7Vv
[=V/R =7/680v" = 0.010 A (10 mA)v’

Bluev" Greyv" Brownv” Goldv' (9 marks)
Total 31 marks

Paper Total 150

10





