EE 301 Exam 1 2/11/13

Name: §A(u+igh

General Instructions:

® You have 60 minutes to complete the exam.
o Write your name on every page of the exam.
o The exam is closed book and closed notes. Calculators are not allowed.

Your work must be explained to receive full credit. All plots must be carefully drawn
with axes labeled.

Point values for each problem are as indicated. The exam totals 100 points.

If you finish the exam during the first 50 minutes, you may turn it in and leave. During
the last 10 minutes you must remain seated until we pick up exams from everyone.

Problems labeled with LO indicate that the problem is used to determine student
satisfaction of course learning objectives.

This exam is for Krogmeier’s section of 301.

Do not open the exam until you are told to begin.
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Problem 1. Signal Properties. [30 pts. total, LO-i]
This problem has three unrelated parts.

(a) [5 pts.] If z(¢) is the signal shown, plot y(t) = z(1 — 2t).
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Problem 1. (cont’d.) Name: & ¢

(b) [10 pts.] For each of the signals below simplify to the maximum possible extent and
find the average power in each.

(b-1) z1(t) = 2cos(20mt) — 2sin(207t).
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(b-2) z5(t) = 2cos(207t + 7/4) — 2sin(207t + 37/4).
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Problem 1. (cont’d.) Name: °‘“¥Lm
(c) [15 pts.] Let w(t) = e~3u(t) and define

[o¢)

z(t) = > w(t—10k).
k=—o0
(To simplify calculations be sure to make reasonable engineering approximations. Ex-
plain.) 0 o) \ o
Ynyde = | &t e add
(c-1) Find the energy of w(t). E= vkt = e = - & E
e - & t=0

= /o

(c-2) Is z(t) periodic or non-periodic? If periodic, find its fundamental period. Make a
rough plot using reasonable assumptions. Explain.
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(c-3) Find the average power of z(t).
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Problem 2. System Properties. [40 pts. total, LO-i]

This problem has four parts. For each system shown, choose the correct statements. You
must give some explanation of your choices in order to receive full credit.

z[n] ——t y[n] =sin(2r(n —1)/3) - z[n] ———py[n]

(a) [10 pts.] The system above is (circle all correct choices, and explain):

(a-1)(Memoryless Jor with memory. 1.5 memor :}%ass S e @w%"?“%” at
O &'%@«::V&Rc_, e v J ée?enis on msiau:f, at MS&M

e Sm{?ﬁt‘é{aw }/}} s st'%“‘ o Fime — \fou:ﬂa% 3@'*"‘9

FaY
; i 3 gi
1)or non-causal. Memaoryless s a%waﬁﬁ Causax .

. ! r
/-«’N-s\\ Swi;sﬁbé}% %er@ exishks e % Loo ST EX @g % é"‘g
(a-3)( BIBO stable) or unstable. F or all ne?.. Thew
?ﬁﬁ&%% == {‘é‘maémwm&f - ‘%x_ :f*.w E = “f"i?w WE < B Vi
. ) Q} '
== fﬁ&jﬁu < B Va. because iﬁmﬁwmﬁég <
(a-4) Time invariant 076 time varymé ) A loel. D/ )
} = Sin{n(n-t)/
& Prﬁ%“i\u} obvieus Smce 3@%% 1§ Time ‘*ﬁ*"%w’*‘ﬁ* Let Gﬂ Sin ‘\Z - ] 3
Lo -t = ™ eew pi erwnd: &
R C‘:’g Q {3; = Sinln fg ’Sm S 'ﬁfg ; {:'f’?& ) el
S ‘= ' = =8/, [ o mult o 5*‘
“*@ L F 1 7£ N 4let | { 4 Pim vi“ jf
(a 5)§L1near Jor non-linear. 2L Fox E: ‘z = J
. > = | © else
Sey 30d= Gox©)

jz_ [ft} a@% KL&}

Y vl
“ ajzg‘ﬁ}; @ v

\ (i FalN o TN
2\ (N2 eep
= (3, % (] + G%Xz}}] g L. Wm‘ g <«
o ( wnd f _
== n . Rk o, 0l ==y, ln-t ]
“3‘&3 ; f%zﬁ”‘ 5 B 5L TR -

7,



L]
Problem 2. (cont’d.) Name: §L(!, P W

T (t) ————pt y(t) = /: z(r)dr —y(?)

(b) [10 pts.] The system above is (circle all correct choices, and explain):
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Problem 2. (cont’d.) Name: SO(“#‘ 2“

t+3
z(t) ———t y(t) =/ , z(r)dr —>y(t)

(c) [10 pts.] The system above is (circle all correct choices, and explain):
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Problem 3. Linear and Time-Invariant Systems. [30 pts. total, LO-ii, LO-iii]
The problem has two parts.

(a) [15 pts.] Compute and plot the convolution of the two rectangular pulses shown below.
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Problem 3. (cont’d.) Name: &9&&"'!“

(b) [15 pts.] Find the impulse response of the discrete-time system described by the dif-
ference equation:

y[n] +2y[n — 1] = z[n - 1].
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