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Instructions to Candidates

(a) This paper contains TWO sections.

(b) Section A contains 10 short questions, each question carries of 4%.

Section B contains 4 long questions, each question carries 20%.

(c) Answer ALL questions in Section A and THREE questions in Section B.

(d) Steps of calculation should be clearly shown.

(e) State all formulae used.

(f) Given


Dish antenna beamwidth = 70 (/D)


Frequency re-use distance = R (3K)1/2


Radio horizon = 4H1/2


Refractive index = (1-81N/f2)1/2


Velocity of light = 3x108m/s

SECTION A:  Answer ALL questions (40%)

A1
A transmitting antenna has a height of 35m above the ground. If the  radio horizon distance for the communication path is 50km, determine the height of the receiving antenna.


(4%)

A2
Draw the radiation pattern of a vertical half-wave dipole antenna. 


(4%)

A3
What are the disadvantages of a tuned radio frequency (TRF) radio receiver by comparing with a superheterodyne receiver ? 

State an application of TRF receivers.


(4%)

A4
Draw the circuit of a diode detector used in AM radio receivers. State TWO advantages of this type of detector.


(4%)


A5
(a)  Explain the function of the “Limiter” in an FM demodulator.

(b) The following diagram shows a transmitter with 2 frequency multipliers. Determine the output frequency fout of the transmitter.

           MO                 Multiplier               Multiplier                      Antenna
3.6864MHz                x 3                     x 2           fout


(2%)
(2%)

A6
Determine the frequency re-use distance of a cellular system with cell radius of 7Km and 12 cells per cluster.

(4%)

A7
Draw the block diagram of a superheterodyne AM radio receiver. Label the signals flowing in each stage.


(4%)

A8
State ANY FOUR characteristics of a Geostationary (Synchronous) Satellite.

(4%)

A9
Draw the waveform diagram of a colour composite video signal.  Indicate the following signal characteristics on the diagram:

(i) 
colour burst;

(ii)  
horizontal sync pulse;

(iii) front porch.

What is the function of the colour burst ?


(4%)

A10
Describe briefly the process of hand-off when a mobile phone is moving across cells.


(4%)


SECTION B:  Answer ANY 3 questions (60%)

B1
(a)
A sky wave propagated with a  refractive index of 0.85 and the electron density of the ionosphere layer is 6 x 1011 electrons/m3. Determine the frequency of the sky wave.


(4%)


(b)
Define the term “Effective Radiated Power” of an antenna. 


A transmitter has a gain of 12dB with reference to an isotropic radiator, radiates a power of 47W. Determine the effective radiated power (ERP) of the antenna.  

(4%)


(c)
Define the term “Beamwidth” of an antenna.

For a dish/parabolic antenna of diameter 0.5m and the radiation frequency is 4GHz, determine the beamwidth.

 
(4%)


(d)
A Yagi antenna is designed to operate at 1000MHz with one reflector and one director. Calculate the length and spacing of the elements. Hence, sketch the Yagi antenna and show the dimensions of each  element.

(8%)

B2
(a)
The block diagram of a Phase-Lock-Loop (PLL) FM detector is shown below:
(8%)
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Explain briefly the working principle of the detector. 

State the typical frequency of the FM input signal to the detector.





(b)
What are the advantages of a PLL detector by comparing with a Foster-Seeley detector?
(4%)







(c)
(i)
A superheterodyne AM radio receiver with an intermediate frequency(IF) of 455kHz has a frequency range of 525kHz to 1605kHz. Determine the local oscillator frequency range.


(6%)



(ii)   If the receiver is tuned to 1200kHz, determine the image 
 frequency(fIM).


(2%)

B3
(a)
Draw a labelled block diagram of a hierarchical telephone network which consists of an international exchange, trunk exchanges and local exchanges. Describe briefly how the network handles an international call, which is initiated by a local subscriber.


(7%)


(b)
Suppose a subscriber A in Hong Kong wants to call his/her friend B in Singapore, what telephone numbers must A dial in order to make the call? 

Given: 

Country code: 


852 (Hong Kong), 65 (Singapore)

International prefix: 
001 (Hong Kong operator), 009 (Singapore operator)

A’s local telephone number in Hong Kong
: 12345678

B’s local telephone number in Singapore
: 7654321 

(3%)


(c)
State under what circumstances will the following signals be generated:

(i) 
off-hook;

(ii)  
dial tone;

(iii)

DTMF .


(3%)


(d)
Explain briefly, with the aid of simple calculation and diagram(s), why a single stage matrix is not economical by comparing with a 2-stage matrix. Assume that the size of the switch is 8x8 in both cases.
(7%)










B4
(a)
By means of a simple diagram, explain briefly the principles of  “Interlaced Scanning” of a TV system.

(4%)


(b)
A monochrome TV system has an aspect ratio of 16:9 with interlaced scanning. The number of lines per picture is 625 and there are 25 pictures per second. Determine the video bandwidth of the TV system.

(6%)


(c)
Draw a labelled block diagram to show the main components of a domestic satellite TV system. 


(6%)


(c)
State the factors that will affect the quality of the received satellite TV signal.


(4%)
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