
(15 pts) 1. Using the definition of the Fourier transform, compute the Fourier 
transform of the DT signal: 

." (l)neJI7nx[n] = 3 urn - 1]. 
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(15 pts) 2. Using the definition of the inverse Fourier transform, compute 
the CT inverse Fourier transform of 

1 
X(w) = L00 
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(15 pts) 3. Given is a DT signal x[n1 = j cos (g[n]) where g[n] is a real signal 
and an odd function of n. 
a) Bob claims that the Fourier transform of x[n] is X(w) Explainsinw 
why Bob's answer is wrong. 
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b) Alice says that the Fourier transform of x[n1 is X(w) = co~w. Could Alice 
be right? Explain. 
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c) Devin says that the Fourier transform of x[n1 is X(w) = (w2~1)2. Could 
Devin be right? Explain. 
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4. A discrete-time LTI system is defined by the difference equation 

3 1
y[n] - -y[n - 1] + -y[n - 2] = 2x[n]
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(10 pts) a) Find the frequency response of this system. (Use the properties 
of the Fourier transform listed in the table to justify your answer. Do not 
just plug into a formula you have learned by heart.) 
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(10 pts) b) What is the unit impulse response of this system. (Justify your 
answer) 

(5 pts) c) What is the Fourier transform of the output when the input is 
x[n} = Gf urn]? (Justify your answer.) 
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(10 pts) d) What is the output when the input is x[n] = (~r urn]? (Justify 
your answer) 
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(15 pts) 5. Use the properties of the Fourier transform to evaluate the 
following integral: 

100 sin2 (4t) d 
2 t. 
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