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Q.1(a) (a) Identify the Power signal and energy signal from the following:          

i. 𝑥(𝑡) = 𝐴𝑒ିఈ௧𝑢(𝑡) where 𝛼 > 0 
ii. 𝑥(𝑡) = cos 2𝜋𝑓଴𝑡 

iii. 𝑥(𝑡) = 𝑡𝑢(𝑡) 
iv. 𝑥(𝑡) =  𝐴𝑒௝ఠబ௧   

[2] CO1 2 

Q.1(b) Calculate the Energy spectral density of a gate function of width 6 unit and amplitude 
2 unit at ω = π/6. 

[3] CO1 3 

     
     

Q.2(a) State and prove the time shifting property of the Fourier Transform. [2] CO1 2 
Q.2(b) Find Fourier transform of a pulse 𝑔(𝑡) = 𝐴𝑟𝑒𝑐𝑡 ቀ

௧ି௧బ

ఛ
ቁ. Draw its amplitude and Phase 

spectrum. 

[3] CO1 3 

     
     

Q.3(a) What is Distortion-less Transmission? What are the requirements for distortion-less 
transmission? 

[2] CO1 2 

Q.3(b) Consider the signal given by 𝑋(𝑡) = 𝐶𝑜𝑠 (2𝜋100𝑡) + √3 𝑆𝑖𝑛(2𝜋100𝑡) , the pre-
envelope, 𝑋ା(𝑡), complex envelope 𝑋෨(𝑡) and natural envelope a(t) of the signal. 

[3] CO1 4 

     
     

Q.4(a) Discuss the limitations of Amplitude modulation. [2] CO2 2 
Q.4(b) An antenna has an impedance of 40 V. An unmodulated AM signal produces a current 

of 4.8 A. The modulation is 90 percent. Calculate (a) the carrier power, (b) the total 
power, and (c) the sideband power. 

[3] CO2 3 

     
     

Q.5(a) What are the advantages of Single side band modulation over amplitude modulation? [2] CO2 2 
Q.5(b) An SSB transmitter operates at a frequency of 4.2 MHz The voice frequency range is 

300 to 3400 Hz. Calculate the upper and lower sideband ranges. What should be the 
approximate centre frequency of a bandpass filter to select the lower sideband? 

[3] CO2 4 
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