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A random variable X has a probability density function of the form ∞<<∞−−= xxaxf X |}|exp{)(
A second random variable Y is related to X by                 .|| XY =

a) Find the numeric value of a;
b) Find the probability density function of Y;
c) A third random variable Z is a function of X and Y, i.e.,              ; find the first and second moment of Z. 

Y
XZ =

Problem #1 (7pts ea., 21pts total)
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a) Find                   ;
b) Find                     ;
c) Find the characteristic function of Z,             .
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Problem #2 (7pts ea., 21pts total)
The characteristic function of two independent Gaussian random variable, X and Y,  are given by                                and              
,                          , respectively.  Let Z = X - Y.
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Consider a signal/process                                       where A is a Gaussian random variable with zero mean and a 
variance of 8, Θ is uniformly distributed in (0,2π) and the independent noise V(t) has an autocorrelation function of 

. The signal is applied to a finite-time integrator with impulse response                           .
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a) Find the autocorrelation of the input            ;
b) Find the spectral density of the input            ;
c) Sketch the input spectral density;
d) Find the autocorrelation of the output             ;
e) Find the spectral density of the output             ;
f) Sketch the output spectral density.

)(τXR
)(ωXS

)(τYR
)(ωYS

Problem #3 (7 pts ea., 42 pts total)
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A random process having an autocorrelation of                   is the input to a linear system having an impulse response 
of 
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)(2)()( 2 tuetth t−−= δ

a) Find the mean value of the output;
b) Find the mean-square value of the output;
c) Find the variance of the output.

Problem #4 (7 pts ea., 21 pts total)
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Alternatively,


