RTS suggested solution (00/01)

A1. Refer to slide 2 of TV2.

A2. Lines/sec=525x30=15750Hz. Time duration of 1 line is 1/15750 (sec).

A3. Refer to slide 53 of TV2.

A4 time delay = D/c where D=36000x2 Km, c=velocity of light. Thus time delay=0.24Sec.

Time delay causes echo in voice communication.

A5 Image freq=fs+2IF=1000+2x455 KHz=1910KHz


Local oscillator freq=fs+IF=1000+455KHz=1455KHz

A6 Refer to slide 34 & 35 of Tx&Rx 2.

A7 Ht=4x(45)1/2 =26.83Km, Hr=4x(25)1/2=20Km


Total radio horizon=26.83+20Km=46.83Km

A8 Power radiated=1.22x60=86.4W, efficiency=60/(10+60)x100%=85.7%

A9 
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In order for the receiver to tune to different frequencies, the frequency of
local oscillator is varied so as to select to different station. The mixer
together with the local oscillator determines the frequency of reception.

b)

1. limiting : removes any amplitude variations
2. de-emphasis : reduce high frequency amplitudes caused by ‘pre-
emphasis

only one sideband is transmitted

the remaining sideband and carrier are suppressed
higher efficiency

requires half bandwidth

bl S




A10 Refer to slide 20 of Mobilephone 06
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a)

Detector A is an AM demodulator used for the demodulation of
video signal.

Detector B is an FM demodulator used for the demodulation of
sound signal.

sync separator: it extracts the sync information from the

composite video signal and then separates the horizontal and

vertical sync pulses.

mixer: the received signal(fs) from an aerial is combined with the
signal from the local oscillator (fo) to generate mainly two
components: sum and the difference signals, ie (fo+fs) and (fo-fs).

Yagi antenna is suitable for the reception of TV signals.
Coaxial cable can be used to conmect the antenna to the TV
receiver.

AM vision carrier

FM sound carrier

f MHz

The sound carrier frequency is higher than the vision carrier by 6MHz.
The total bandwidth of channel is MHz.
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)
The electric-field travels in vertical a.nd horizontal directin respectively

Vertical polarisation Horizontal polarisation

b)

Radio wave frequency
= (BIN/(1-n%))"* = (81x5x10"/(1-0.89)'"* = 10.61MHz

c)

Wave length A = 3x10%/500x10° = 0.6m
Gain G = 6(D/A)? = 6(2/0.6) = 66.67 = 10l0g,,(66.67) = 18.24dB
Beamwidth B = 70(A/D) = 70(0.6/2) = 21°

d

from Tx/
to Rx

The loop antenna is used in direction finding because of its high
directivity property.
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a)
Number of lines N = n(n-1)/2 = 5(5-1y/2=10

Cross points required = 5x4 + 5x4 =40

<)
Re-use distance D = R(3K)"? = 5x(3x7)"? = 22.91km
)
 Need for hand-off
3 mobile unit moves out of the coverage of the cell site, reception
becomes week
Kinds of hand-off

1. mobile assisted hand-off
2. soft hand-off












