EE120 Midterm #1, Spring 97

EE120 Spring 97
Midterm #1
Professor Fearing

Problem #1 (20 points)

Classify the following system. In each column (except the last), write "yes', "no", or "?* (Use"?" if not decidable with
given information). The input to the system is x(t) and output is y(t). Determine the impulse response of the systemin
the last column; if it does not exist, write " ?".

Point Values: 0.5 0.5 0.5 0.5 3
. Time- BIBO
System Causal | Linear invariant | stable h(t)

ay(t) = x(t) = [8(1)+d(r+2)]

b. (1) = =5y(1) + x(1)

C.

y(1) = é[xu-ﬂnf+20[x<r+m”f

d. y(1) = x(1) + J‘ x(1)e-3(1-%)dt

=00

Problem #2 (30 points)

Answer each part independently, using the sketches on the next page. The sketches on the next page can be used as
either spectra or time plots. The vertical scale, horizontal scale and origin in each of the answer sketches are arbitrary,

and independent.

The convolution is sketch:
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9 An LTI system has a unit step output for aunit impulse input. What is the time output of the system for a
waveform (asin sketch G)?

1
d) An LTI system hasinput x(t) | | = and output y(t)
0 2

! -
. 0'2 4 6

The output for an impulse input is sketch:

€)What isthe Fourier Transformof x(7) = E o(t—-n Tﬂ} ? Spectrum is sketch:

Ml = =D

fly() =sin(pi*t) * sin(2* pi * t). y(t) is sketch:

i sinw(r—n)

g) Bonus (5 pts.): What is the spectrum of
n(r—n)

? Spectrum is sketch:

A = -

Sketchesto be used as answersfor Problem 2

The sketches on this page can be used as either spectra or time plots.

The vertical scale, horizontal scale, and origin in each of the answer sketches are arbitrary, and should be considered
independent.

(D-K are periodic. Pisperiodic.)

file:///C)/Documents%20and%20Setti ngs/Jason%20Raft...0-%20Spring%6201997%20-%20Fearing%20-%20Mid%201.htm (2 of 6)1/27/2007 4:11:41 PM



EE120 Midterm #1, Spring 97

=0 for all
D time/frequency
Al | |
A
B) | I
- -
o il . K)
T -
LI T o . . N

» NN N 1

.ttt .
o-t =1 - o _1

oottt omeaA_A_~

D = NN

Problem #3 (35 points) Fourier Series
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[10 pts] a) x(t) isaperiodic function as shown:
1 1
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-9 -8 -7 -6 -5 4 -3 -2 -1 0 1 2 3 4 5 6 7 9 1
X(t) can be represented as a Fourier Series x(r) = z _]['kff*wﬂ'_
k= —e
Find w, and X,.
Wq =
Xk:
[10 pts] b) a(t) is aperiodic function as shown:
2 2 2
! — 4 4 — L

|
10 <9 =f =T B =5 4 DB afeB—1—2 3 4 56 7 8

2sin(kn/4) Jgt
E &
kT

a(t) can be represented as a Fourier Series x(t) = E

k= —on
What is the time average power in a(t)?
What is the time average power at the fundamental frequency in a(t)?
[15 pts] ¢) Consider a system whose behavior is specified by the differential equation
dt? dt di? 16

with input x(t) and output y(t).

If the input to the system is the periodic function a(t) from part 3b above, express the output as a
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- ke
Fourier Series b (1) = z bkEJTr. Find bt

k = —oo

Bonus (2 pts.) (only applicable if you got by right): What is the time average power at the fundamental frequency in b
()?

Problem #4 (15 points)

a) Sketch 5“_ lgz}cﬂsznr,Iabellingimportant amplitudes and times.

il |

b) Sketch E(r_ 1/2) % cos 2y abellingimportant amplitudes and times.

. -
¢) Evaluate J' 3(1-1/2)cos2ntdt =

d) Sketch the Fourier Transformof TI(r) * T § (= 2n). labelling important amplitudes and frequencies.
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|

e) Sketch the Fourier Transform of ] (IJ *¥ (t—n ) labelling important amplitudes and frequences.

|

Posted by HKN (Electrical Engineering and Computer Science Honor Society)
University of California at Berkeley
If you have any questions about these online exams
please contactmailto:examfile@hkn.eecs.berkeley.edu
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