EE 341 Fall 2005

EE 341 - Final Exam
December 14, 2005

Name: S\OBUT’”“—”‘(

Closed book. Show all work. Partial credit will be given. No credit will be given if an answer
appears with no supporting work. You may use two pages of notes and a calculator.

1. Consider the cascade system shown below:

x(t) ——== h;(1) Wy o

The two systems have the impulse responses hy(t) = e~*u(t) and hy(t) = e tu(t).
Find the impulse response of the total system.
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2. Find the Fourier series representation of the following signal:

z(t) =2+ cos (?—g—t) —4sin (ézt)
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3. Let :
z[n] = 8[n] + 28[n — 1] — 6[n — 3] and h[n] = 28[n + 1] + 26[n — 1]
Find y[n,] = z[n] * h[n]
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4, Consider the following signals:

i2 i L | i i 1
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(a) Is X;(w) real? Explain. A/ | 'X'f O Yol ; sdé =) X,fw} ,'m;:)’ ody .

(b) Is X1(w) imaginary? Explain. \/55_ se (@

(c) Is there a real a such that e/® X7 (w) is real? Explain. Yeg, 7 Se ¥ 0, Xf{'.) b
be evem, Shiftiy Nio & FTlse, 23, £C .. maky signa/ ““-6’“’“%@’4“&)
N2 28 18- wabe SO oy Xojw) r:.qi

(@) 15 2 X1(w)dw = 07 Explain. Yes
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(e) Is X (w] perlodif:? Explain. :
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(a) Is Xa(w) real? Explain. &, -~ X, (w1> Je T e L o mples,

(b) Is X2(w) imaginary? Explain. A/o - Se (%1

(e ) Is there a real a such that eJ"“’Xg{w) is real? Explain. Ya- :
sl P e o 2e- A% s
d) Is 25, X2(w)dw = 07 Explain. Y4

f”xt (w] 2 T Hiny z (fln"
(e) Is X2(w) periodic? Explain.
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(a) Is X3(w) real? Explain. Ap: X 3(E) neidbof on nie odd, s

3(3 (W) 'y tompltx
(b) Is X3(w) imaginary? Explain. #/o J& (0

(c) Is there a real a such that /* X;3(w) is real? Explain. ./‘/o ; Mo +ime shifr

¥3lt) e
(d) Is [ X3(w)dw = 0? Explain. Yer.
Lo
_fp Xalwl= 27 %360 = 0
(e) Is X3(w) periodic? Explain. 4/ 5
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t :
(a) Is Xy4(w) real? Explain. VYeg Xult) ven! ¢ e =) Xy(“’? fw! ¢ wea

(b) Is X4(w) imaginary? Explain. /o . Su (v
(c) Is there a real a such that e/® Xy(w) is real? Explain. - Ny ol 280 - Xy () &fr ““’7 e

(d) Is /22 Xy(w)dw = 07 Explain. No
f Xq > 20 Xty = 2T
-0
(e) Is X4(w) periodic? Explain. #/p
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5. Consider a system with the impulse respohse

h(t) = 8sinc[8(t — 1)]

(a) Find the frequency response H(w) of the system.
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(b) Find the output y(t) of the system when the input is z(t) = cos(nt).

X6 < cos (T¢)
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6. The transfer function of a causal discrete-time system has poles at z = +0.8 and z = —0.8.

It has zeros at z = j and z = —j. It is known that the gain of the system at Q = 0 is 2 —
ie., |[H(Q)|a=0 = 2.

(a) Sketch the pole-zero diagram of the system.

(b) Find the transfer function H(z) for the system.
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(c) Write the difference equation which describes the system.
=
Ui - o.30 *0.96}
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(d) Roughly sketch the gain |H(f2)| of the system for 0 < Q < .

|[H (]

(e) The input to this system is z[n] = 2cos(§n)—3sin(rn). What is the steady-state output
y[n]? (Note: This is easily done without taking z-transforms or inverse z-transforms.)
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(f) Is the system stable? Explain. .
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7. A discrete time systerﬂ is described by the difference equation

y[n] — y[n — 1] + 0.5y[n — 2] = z[n]

(a) Find the transfer function H(z) of the system. 2 =
z* i i '
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(b) Sketch the pole-zero diagram of the system.
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(c) Roughly sketch the frequency response |H(f2)| of the system. n-9, 2-=¢ = /
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(d) Find the output y[n] of the system when the input is z[n] = (0.5)"u[n], with initial
conditions y[—1] = —1, y[—2] = —2. Identify the zero-input and zero-state parts of the
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