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   CO BL 
Q.1(a) Define and prove the frequency shifting property of Fourier transform. [5] CO1 BL2 
Q.1(b) Find the energy of a sinc pulse given by A sinc(2Wt)   [5] CO1 BL3 

     
Q.2(a) Explain the advantages of SSB-SC modulation over the amplitude modulation 

technique. 
[5] CO2 BL4 

Q.2(b) An AM transmitter of 1 kW power is fully modulated. Calculate the power transmitted, 
if it is transmitted as SSB.   

[5] CO2 BL4 

     
Q.3(a) Assuming single-tone modulation, derive necessary expressions to show that a 

narrowband FM-modulated signal and an AM signal have similar forms. Draw the phasor 
diagrams for both cases. 
 

[5] CO3 BL5 

Q.3(b) Compute the bandwidth requirement for transmitting an FM signal with a frequency 
deviation of 75 kHz and an audio bandwidth of 10 kHz.    

[5] CO3 BL4 

     
Q.4(a) Explain how a PPM signal may be converted into a PAM signal? How can it be 

demodulated? 
 

[5] CO4 BL3 

Q.4(b) The signal 𝑥(𝑡)  =  2 𝑐𝑜𝑠 200𝜋𝑡 +  6 𝑐𝑜𝑠 180𝜋𝑡 is ideally sampled at a frequency of 150 
samples per second. The sampled version is passed through a unit gain ideal LPF with a 
cutoff frequency of 110 Hz. What frequency components will be present at the output 
of the LPF? 

[5] CO4 BL$ 

     
Q.5(a) What is the origin of thermal noise? Draw a model of a noisy resistor and derive an 

equation to find the r.m.s. value of voltage across the resistor R. 
[5] CO5 BL2 

Q.5(b) A DSB-SC signal is transmitted over a noisy channel, with the power spectral density of 
the noise being as shown in Figure. The message bandwidth is 4 kHz, and the carrier 
frequency is 200 kHz. Assuming that the average power of the modulated wave is 10 
watts, find the output signal-to-noise ratio of the receiver. 

 

[5] CO5 BL5 
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