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1. A zero-mean white noise process N(t), with power spectral density equal to N0/2, is the 

input to a filter with impulse response h(t) = δ(t).  
(a) Calculate the autocorrelation function of the output process Y(t). 
(b) Calculate the power spectral density of Y(t). 

 
2. Assume that wide sense stationary random process X(t), with mean 𝜇! and 

autocorrelation 𝑅! 𝜏 = 𝛿(𝜏), is the input to a filter with impulse response ℎ 𝑡 =
𝑢 𝑡 𝑒!!". Assume α > 0 and u(t) is the unit step function.  

(a) Calculate the mean and autocorrelation function of the output process Y(t).  
(b) Is Y(t) wide sense stationary? 
(c) What is the average power of Y(t)? 

 
3. Consider the RLC filter depicted below, with transfer function: 

  
Here, ω = 2πf. 
Let input process X(t) be modeled as white noise, with autocorrelation RX(τ)=(N0/2)δ(τ). 
Calculate the power spectral density of the output process Y(t). 
 

4. Consider an Input random process with autocorrelation function RX(τ)=(N0/2)δ(τ) used 
as the input to a filter whose squared transfer function is drawn below: 
 

 
 

What is the average power in the output random process Y(t)? 
 

5. Consider the AM signal 𝑠 𝑡 = 2.5+ sin 2𝜋1000𝑡 sin 2𝜋10!𝑡  
(a) What is the envelope of the signal? 
(b) What is the modulation index and the bandwidth of the signal? 
(c) Calculate and draw the signal’s spectral diagram. 



 
6. An AM signal is represented by 𝑠 𝑡 = 𝐴! cos 4.2𝜋1000𝑡 cos 191𝜋10!𝑡  

(a) What are the values of the carrier and modulating frequencies? 
(b) Calculate the bandwidth of the signal. 
(c) Calculate and draw the signal’s spectral diagram. What kind of AM is this? 
(d) What is the baseband signal 𝑦!(𝑡) if AM signal s(t) is applied as the input to a 

coherent detector as in the figure below (where 𝑓!is the carrier frequency)? 

 
 


