10 March 2000 Name:

EE 438

QoLUYUTION

Exam No. 2 Spring 2000

. You have 50 minutes to work the following four problems.

. Be sure to show all your work to obtain full credit.

. The exam is closed book and closed notes.

. Calculators are permitted.
1. (25 pts.) Consider a DT linear, time-invariant system with the following transfer

function:

a.
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(1-327)(1+327)
(10 pts.) Use the graphical approach to compute the magnitude of the
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H(z)=

frequency response at w = / 2.

b. (15 pts.) Find the impulse response A[n].
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1. (continued)
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2. (25 pts.) Consider an N point signal x[n],n=0,..., N —1 with N point DFT
X[k],k =0,..., N—1. Find the N point DFT Y[k], k =0,..., N —1 in terms of
X[kl k =0,..., N~1, when
a. (10 pts.) y[n]=x[n]cos(mn/ 4),

b. (15pts.) y[n]=x[N-1-n],n=0,...,N-1.
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2. (25 pts.) Consider an N point signal x[n],n=0,...,N—1 with N point DFT
X[k],k =0,..., N—1. Find the N point DFT Y[k], k =0,..., N —1 in terms of
X[k],k =0,.., N—1, when

a. (10pts.) y[n]=x[n]cos(mn/ 4),
b.  (A5pts.) y[n]=x[N~-1-n],n=0,..,N—1.
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2. (continued)
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3. (25 pts) Consider the 16 point signal x[n]=cos(nn /8), n=0,...,15.
a. (3 pts.) Sketch x[n].
b. (5 pts.) Find the DFT X[k] for x[n].
c. (2 pts.) Sketch X[k].
Now consider a new 16 point signal y[n]=cos@n/16)p=0,...,15.
d. (3 pts.) Sketch y[n].
e. (8 pts.) Find the DFT Y[k] for y[n].
f. (4 pts.) Sketch Y[k].
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3. (continued)
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4.  (25pts.)
a. (15 pts.) Derive the equations for a 6 point fast Fourier transform (FFT).

b. (10 pts.) Draw a complete flow diagram for your 6 point FFT being sure to
label all quantities.
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4. (continued)
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