
Question 1. Random Process (25 marks) 
Two random processes x(t) and y(t) are: 

( ) ( )0cosx t A tω ϕ= + and ( ) ( )0cosy t B n t nω ϕ= +  

where n is an integer not equal to 1 and A and B are constants. ϕ is a uniformly distributed random variable in 
the range (0, 2π). Show that the two processes are incoherent.  
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Question 2. Bandpass White Noise (25 marks) 
The white Gaussian noise process N(t) with power spectrum N0/2 passes through an ideal bandpass filter with 
frequency response 
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Where W<<f0. The output process is denoted by X(t). Find the power spectrum and the cross-spectral density 
of the in-phase and quadrature components in the following two cases: 
1. fc is chosen to be equal to f0 
2. fc is chosen to be equal to f0-W 



 
Question 3.SSB Generation (25 marks) 
SSB signals can be generated by the Weaver’s method as shown in figure, where B is the bandwidth of m(t),  
1. Find a mathematical expression that describes the waveform out of each block on the block diagram. 
2. Show that s(t) is an SSB signal. 

 
Solution: 
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It is a USSB signal. 
 

 
Question 4. FM System (25 marks) 
Design an FM system that achieves an SNR at the receiver equal to 40 dB and requires the minimum amount 
of transmitter power. The bandwidth of the channel is 120 KHz, the message bandwidth is 10 KHz, the 
average-to-peak-power ratio for the message is 1/2, and the one-sided noise power-spectral density is 10-8 
W/Hz. What is the required transmitter power if the signal is attenuated by 40 dB in the transmission through 
the channel?  
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