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input transducer to modulatorv’
(a) carrier generator to modulatorv’ 3
modulator to transmitterv’

(b) (i) no input, produces an oscillating signalv’
at desired frequencyv’

(b) (il takes a signal from the environmentv’
and converts it to an electrical signalv’

uses the signal from the input transducerv’

(b) (i) to change some property of the signal produced by the carrier
generatorv’

to carry the information signal and feeds it to the transmitterv’

(b) (iv) converts the modulated carrier signalv’
into a radio wavev’

Total Mark: 12

lownv I
reflectingy”
(a) (i) 3
ray travels in a straight line until it hits interfacev’
(a) (i) | then totally internallyv’ 3
reflectsv’
(b) some ray paths are longer than others (may be drawn)v’ 2
causing a pulse to be spread out in time v/
. impurities in fibrev’
() (1) causing signal to weakenv’ 2
©) (i) misalignment/sharp bend of fibre or plug/socket v/ 2
causing some signal to escapev’
(d) greater bandwidthv’ 2
greater securityv’

Total Mark: 14

The aerial converts radio waves into an electrical signalv’
this is amplified (and filtered) by the rf amplifierv’
(a) and fed to the mixer which combines the rf signal v’
with the local oscillator signalv’
and produces sum and difference signalsv’
one of which, (lower) is filtered out and amplifiedv'

[ 455kHzv
®) | O | 1841kHzv

() | (i) | 455kHzv 1

(b) | (iii) | 1148 + 455 = 1603kHzv’ 1

Total Mark: 10
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(a) (i) | pulse width modulationv’ 1
(a) (i) | information signal controls the width of the output pulsesv’ 1
i +V5
Jm
reset LE
555 IC
— discharge
v
(b) | tweshold ouput [ (0 6
agtable Y trigzer
output control
ground voltage
[
. — information
v signal v
I o 0V
©) T=11RC,R=T/11Cv 2
2 x10°/1.98 10 = 10kQv
Total Mark: 10
(@) i) | use of f, = 1/2mLC, L = 1/ 4T*f°'Cv 9
L =1/4 x 9.87 x 183.87 x 10" x 150 x 10™'?= 918nHv
Outpnat of
.t,ungd
(a) (“) circuit/V 2
Frecquency of
sighalHz
13 56MHz
Selectivity, the ability to respond only to a narrow range of
(@) (iii) | frequencies (channel) v/ 2
Quality factor, sharpness of curve, or calc f/2Afv’
Communication on one channelv’
(b) o 2
one way communicationv’
Transmission is 106 x 1024 bits s, 1024 x 10 bits transmitted
(c) for 1K datav’ 2
10240/106 x 1024 = 94msv’
Total Mark: 10
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(a) VHFv 1
Channel spacing calc, e.g.: 220.352 - 218.640 = 1.712MHzv

(b) greater than 1.536 so guard band either side prevents 2
interferencev’

©) A =300/225 = 1.33mv 2
N2 =0.67mv

Classical music, high quality wide dynamic range stereo needs
highest bit ratev’

(d) Pop music has less dynamic range, still in stereo, lower bit ratev’ 3
Speech, restricted frequency range often mono only, lowest bit
ratev’

© 48 x 10° x 16 x 2v/ 9
= 1536000 bit s™'v

Total Mark: 10

f, =1/ 21RC, R = Vomf,Cv

(a) (i) | 1/6.28 x 500 x 10°%v 3
31847Qv

@ | Gy |33K0~ . 2
it will lower the breakpoint frequencyv’

(b) (i) | bass cutv 1

. | Xc = 1/2mfC = 1/6.28 x 50 x 10°V

®) | ) | 31830v 2

(b) (iii) | 3.3kQv 1

(b) (iv) | in series with the input resistorv’ 1
-33/3.3v

®) | V) | -4ov 2

© op-amp has no dc feedback path so it driftsv’ 2
high value resistor across feedback circuitv’

Total Mark: 14






