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Unit ELES — Communications Systems
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input transducer

b @) optic fibrev’

(i)  free space (allow radio)v’

no wires

(iii)  optic fibrev’

v v
» modulator » transmitter
v
carrier
generator
(4 marks)
uses light waves as carrier, very high frequencyv’
or fibres to movev’
cannot be tapped easily without communicators knowingv’
(6 marks)

2 (a) amplitude of carrier fluctuationv’
rate of change of carrier amplitude fluctuationv’

(b) amount of frequ

ency deviationv’

(question total 10)

(2 marks)

rate of change of frequency deviationv’

(©)

amplitude

lower side freq v
602.56 kHzv

(2 marks)

carrierv’
603 kHzv

upper side freqv’
603.44 kHzv

600

605  frequency / kHz

(6 marks)
(question total 10 marks)
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(a)
(b)

input

(c)

(d)

(a)

(b)

non-inverting (amplifier)v’

(1 mark)
300 kQv
-~ |-
v output
o +
v
15 KOV’ labels
(4 marks)
(1) Gy=1+R¢R;=1+300/15v = 21V
(i)  21x25v =525mVv
(4 marks)
10°/21 = 48 kHzv'
(1 mark)
(question total 10 marks)
(1) selecting required frequency or tuningv’

(i1) improve selectivity or reject unwanted signals betterv’

(iii)  use of f=1/2mLC 1/6.28V50 x 10°x 300 x 10 *v/
1.3MHzv

(iv)  amplitude (impedance)
shapev’

frequency  labelled axis v/
(6 marks)

(1) sensitivity v’
(i)  rfamplifierv’

(2 marks)
(question total 8 marks)
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5 (a)
(b)
6 (a)
(b)

@

(i)

TDMvY

(i)

(i1)
(iif)
(iv)

(i)

(iii)
(iv)

examples only

Analogue is more prone to noisev’
Digital signals are encodedv’
Analogue uses superhets, digital uses logic gatesv’

Digital is better, noise can be removedv’
Digital is more securev’
Digital uses simpler circuitsv’
(6 marks)
FDMVY (any order)
(2 marks)
(question total 8§ marks)
optic fibrev’
total internal reflectionv’

attenuationv” dispersionv’  (any order)

Vr=12-2=10Vv" R=Vr/[=10/0.01 =1000Qv

(6 marks)
| L
11
]
| I
v v
v
either calculate the reactance of C at 4 kHz and show it to be
nearly equal to Ry, or use of formula for breakpoint frequency.
Use of correct formulav’ numerical substitutionv’
answerv’
-V 3.9v
8 kHzv
sampling rate must be at least twice highest signal frequencyv’
one sample positive, one negative for highest frequencyv’
or diagram, or anti-aliasing
(12 marks)

(question total 18 marks)
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7 (a) Data on D input is sent to Qv'when clock signal goes highv’
(b)
v
A
- ™
data inputv’ o p p— ] Q [ D Q D Q
clock inputvIp cx CK _ CK _ CK _
— _
—
(©) serialv’ only one connection/channel requiredv’

(2 marks)
data
outputv’
(4 marks)
(2 marks)

(question total 8 marks)




