RTS 01/02 exam suggested solution
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A1

A2

A3

A4



Dt = 4x(35)1/2 = 23.66km 


Total radio horizon : 50km = 23.66 + Dr 

Dr = 50km-23.66km=26.34km


Dr = 26.34km = 4x(Hr)1/2 

Hr = 43.35m








Vertical dipole


Equal radiation in all directions

No radiation in the direction of axis


Horizontal radiation pattern of a


Vertical radiation pattern of a


vertical (/2 dipole





vertical (/2 dipole


Disadvantages of TRF receiver:

· 
difficult to tune across a broadcast band

· 
unstable

· 
insufficient adjacent-channel rejection


Application of TRF: fixed-frequency reception


Advantages: low cost & no tuning required

A7

A5

A6

A8


(a) The function of “Limiter” is used to removes any amplitude 
variation, e.g. noise.


(b) The output frequency 
= 3.6864MHz x 3 x 2 








= 22.1184MHz

Re-use distance D=R(3K)1/2 = 7(3x12)1/2 = 42 Km



Geostationary(Synchronous) Orbit (GEO) (ANY FOUR) 

(i) Height : 35860km from equator

(ii) Orbital period : 24 hours

(iii) No tracking of antenna required

(iv) Sat appears to be stationary observed from the earth

(v) Good for telecommunication, e.g. voice

(vi) Worldwide coverage by 3 satellites



A9

A10



Colour burst is used as a reference for the demodulation of chrominance signal.

· during the call, two parties are on a voice channel

· mobile unit moves out of the coverage area of a particular cell site, the reception becomes weak
· present cell site requests a handoff
· the system switches the call to a new channel in a new cell site without either interrupting the call or alerting the user
call continues as long as the user is talking

B1


a)


Radio wave frequency


f = (81N/(1-n2))1/2 = (81x6x1011/(1-0.852))1/2 = 13.23MHz

b)


Effective radiated power (ERP) : 


Effective radiated power, e.r.p., is the power that an isotropic radiator to produce the same field strength at a particular point in the direction of maximum radiation.

e.r.p. = total transmitted power x gain of antenna

ERP = tx power x gain = 47 x (antilog 1012/10) = 47 x 15.85


= 744.95W

c)
Beamwidth :


Beamwidth is a measure of the directivity of an antenna.


It is the angle subtended by the points at which the radiated power has fallen to half of its maximum value ( 3dB points),


or the field strength has fallen to 1/( 2 (0.707) of its maximum voltage.

Wavelength ( = 3x108/4x109=7.5cm


Beamwidth = 70 x 0.075 / 0.5 = 10.50
d)
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Wavelength ( = 3x108/10x108=0.3m


Reflector length = 1.05 x 0.15 = 0.1575m


Spacing = 0.2 x 0.3 = 0.06m


Director length = 0.95 x 0.15 = 0.1425m


Spacing = 0.1 x 0.3 = 0.03m



B2


(a)


Principle of PLL detector

· VCO (Voltage Controlled Oscillator) operates at I.F.

· Phase detector compares the input and VCO frequencies and generates an error voltage
· error voltage is amplified & filtered before applied to VCO
· error voltage will cause VCO frequency to increase or decrease
· VCO will track the FM deviation exactly
· filtered error voltage is the intelligence signal conveyed by carrier


The FM input to the PLL detector is 10.7MHz (I.F.)


(b)


Advantages of PLL detector

· no costly inductors & transformers, thus lower cost

· IC technology makes a PLL simple to use
(C)

(i) For standard AM, the frequencies of local oscillator is higher than the receiving frequencies. 

For lowest frequency  525kHz, fLO 
= 525kHz + 455kHz






= 980kHz

For highest frequency 1605kHz, fLO 
= 1605kHz + 455kHz






= 2060kHz

Frequency range of local oscillator is 980kHz to 2060kHz.
(ii) When receiving frequency is 1200kHz, the image frequency is 1200kHz +2x455kHz = 2110kHz



B3



(a) 



PSTN block diagram

When a subscriber makes a IDD, the local exchange will recognise this call by analysing the first few numbers (IDD prefix) dialed by the subscriber. It will then route the call to the international exchange(IE) via trunk exchanges. IE will select the appropriate outgoing path to the called subscriber’s IE.

(b)

When A calls B, he dials 001(international prefix)65(country code of Singapore)7654321


(c)

(i) off-hook : generated by the telephone when a user picks up the handset of telephone 
(ii)
dial tone: if a user wants to make a call, he will hear this tone after picking up the 


handset. Generated by the exchange. 


(iii) DTMF: generated by the telephone when a user dials a number


B3


(d)


A single stage 8x8 switch consists of 64 crosspoints like below:
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A 2-stage 8x8 switch shown below consists of  4x2x4 crosspoints, thus it has only 32 crosspoints which is only 50% of single stage.
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B4


a) The interlaced scanning diagram is shown :

Each completed picture is divided into ODD field and EVEN field. Each field is scanned one after another. Two interlaced fields make up one frame.


b)
Given 
aspect ratio  



r = 16/9, 





no. of lines per picture  

l =  625 lines





no. of picture per second

n = 25 picture


No. of pixel per line p 
= 625 x 16/9 

= 1111 pixels


No. of pixel scanned per second  


= (p x l) x n

 









= 1111 x 625 x 25











= 17.36 millions


The Video bandwidth 
= No. of pixels scanned per second /2







= 17.36M / 2 







= 8.68MHz




(c)
A satellite TV system is shown below:


(d)


Factors affecting the received signal quality are:

· 
pointing accuracy of the dish antenna

· 
length & quality of transmission line used

· 
gain of dish antenna

· 
weather

END
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