
(15 pts) 1. Compute the Fourier transform of the DT signal 

(Express your answer as a linear combination of sine and/or cosine functions.) 
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(15 pts) 2. Show that the Fourier transform of the CT signal x(t) == cos(wot) 
is X(w) == 1fb(w + wo) + 1rb(w - wo) . 
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(15 pts) 3. Given is a DT signal x[n] = g[~J2 where g[n] is a pure imaginary 
signal and an odd function of n.
 

a) Bob claims that the Fourier transform of x[n] is X(w) == c1sw' Explain
 
why Bob's answer is wrong.
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b) Alice says that the FOllrier transform of x[n] is X(w) == Si~W' Could Alice 
be right? Explain. 
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c) Devin says that the Fourier transfornl of x[n] is X(w) == ~2' Could Devin 
be right? Explain. 
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4. A discrete-time LTI system has frequency response 

(15 pts) a) Derive a difference equation relating the input and the output of 
this system. (Use the properties of the Fourier transform listed in the table 
to justify your answer.) 
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(10 pts) b) What is the Fourier transform of the output when the input is 
x[n] '== (~)n u[n]? 
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(15 pts) b) Find the unit impulse response of this system. 
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(20 pts) 5. Use the definition of the Fourier transform (not the properties 
listed in the table) to prove the following Fourier transform property. 
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