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SECTION A (Total: 60 marks) 

 

INSTRUCTION: Answer ALL questions. 

Please use the answer booklet provided. 

 

 

Question 1 

 

(a) State the main purpose of a communication system and draw its basic diagram. 

  (5marks) 

(b) Transmission lines play an important role in transferring information, explain the 

meaning of transmission lines in communication system. 

(3 marks) 

(c)  Briefly explain the meaning of electromagnetic spectrum and electromagnetic wave 

in communication. 

           (4 marks) 

(d) For example, a common type of cable used for cable TV has a propagation factor of 

75% of c. Determine the actual velocity of the electromagnetic energy in this cable. 

(3 marks) 

 

 

 

Question 2 

 

(a) Explain the meaning of decibel and its application in communication system. 

(4 marks) 

(b) A signal enters the circuit has been amplified by 13 dB and is measured at 1.2W,calculate 

its original value. 

(3 marks) 

(c) Calculate the dBV value for 25.7V and 0.05V. Comment on both results. 

(5 marks) 

(d) Express 0dBW in dBm. 

          (3 marks) 
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Question 3 

 

(a) Briefly explain the effects of noise to the communication system performance.  

(3 marks) 

(b) Noise values in millivolts as follows are measured at various times: 0.3, 1.0, 0.2, 0.5, 

0.6, -0.6, 0.3, 0.1, -0.15, and 0.9 V.Calculate therms noise value. 

(5 marks) 

(c) The convenience of using the dB scale, however, has resulted in the use of several 

common reference values in the electronics and communications industry, one of the 

common references is 1mW. Convert 200mW to the decibel scale by using this 

reference. 

(4marks) 

(d) A signal enters the circuit with a value of 0.1V and is amplified to 5 V. The input and 

output resistances are the same. Calculate the gain of this circuit. 

(3 marks) 

 

 

 

Question 4 

 

(a) Prove that 0dBm = -30dBW. 

(5 marks) 

(b) An audio amplifier might have an output of 7dBW. Determine the output value in 

watts. 

         (2.5 marks) 

(c) Convert a signal of 0.05v to value in dBV.  

         (2.5marks) 

(d) A super-cooled antenna with NT = 40 K connected to a receiver with NT = 80 K , the 

measured overall noise voltage is 300µV and the bandwidth is 3kHz. Calculate the 

equivalent noise resistance in this communication system.Given theBoltzmann's 

constant is 1.38 × 10-23 J/K. 

(5 marks) 
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SECTION B (Total: 40 marks) 

 

INSTRUCTION: Answer only TWO (2) questions. 

Please use the answer booklet provided. 

 

 

Question 5 

 

(a) Briefly explain the function of modulator in communication system.  

            (2 marks) 

(b) Explain the Amplitude Modulation and discuss the phenomena occurred when the 

amplitude of modulating signal is greater than amplitude of the carrier signal. Sketch 

amplitude modulated wave for this case. 

            (5 marks) 

 

(c) A 1600Hz signal which has amplitude of 30V, amplitude modulates (AM) a 50MHz 

carrier which when unmodulated has amplitude of 65V. Given RL=20Ω. 

 

 (i) Sketch the modulating and carrier signal. 

            (2 marks) 

  (ii) Construct the modulated wave. 

            (1 mark) 

 (iii) Calculate the modulation index. 

            (2 marks) 

 (iv) Sketch the frequency spectrum of the modulated wave. 

            (2 marks) 

 (v) Calculate the bandwidth. 

             (2 marks) 

 (vi)  Power contained in the carrier and the upper and lower sidebands. 

            (2 marks) 

 (vii) Total power of the modulated wave.                      

            (2 marks) 
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Question 6 

 

The use of tuned LC circuits is found in every television, AM/FM receiver or other 

applications where tuning is important. 

(a) Refer to Figure 1.  

(i) With C set to 50pF, calculate f0, XL, Q, VC, and BW. 

                    (7.5 marks) 

(ii) With C set to 200pF calculate foand BW. Also comment on bandwidth for both 

settings. 

           (3 marks) 

(b) An LC circuit is to be designed so that it is capable of being tuning over a frequency 

range of 85kHz to 1145 kHz.  

(i) Calculate the required tuning ratio of the variable capacitance. 

          (2 marks) 

(ii) If the value of L is 120μH, calculate the value of Cmin and Cmax.  

           (7.5 marks) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

                                                           Figure 1 

 

 

 

VA=150 mV 

rs = 12.7Ω L = 81μH 

C = 50pF-200pF 

f = f0 
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Question 7 

 

A FM modulator has a modulation index of 2. The modulating signal is  

Vm(t) = 8cos (2π 12 x 103 t) and the carrier is Vc(t) = 12cos(2π 5 x 106t). With the aid of a 

Bessel Function table as shown in Table 1, determine: 

 

(a) The frequency deviation, frequency swing, maximum and minimum frequencies of 

 the FM signal. 

            (6 marks) 

(b) The number of sets of significant sidebands. 

           (2 marks) 

(c) The amplitudes and the frequencies of the carrier and the significant sidebands. 

            (4 marks) 

(d) The bandwidth. 

           (2 marks) 

(e) List the advantages of FM compared to AM. 

            (6 marks) 

 

 

Table 1: Bessel functions Table.

 

 

 

END OF QUESTION PAPER 


