NAME SOLUTDON

Unified Quiz S6
April 22, 2004

One 81/2” x 11” sheet (two sides) of notes
Calculators allowed.
Calculators may be used for arithmetic only.
No books jallowed.

Put your name on each page of the exam.

* Read all questions carefully.

Do all work for each problem on the two pages provided.
Show intermediate results.

Explain your work --- don’t just write equations. Any problem without an
explanation can receive no better th?in a “B” grade.

+ Partial credit will be given, but only when the intermediate results and
explanations are clear.

Please be neat. It will be easier to identify correct or partially correct
responses when the response is neat.

Show appropriate units with your final answers.
Box your final answers.

Exam Scoring

#1 (25%)

#2 (25%)

#3 (25%)

#4 (25%)

Total




Problem 1 Name SO LOUTI0 NJ

A causal, LTI system, (G, has impulse response g(¢). The Laplace transform of g(t) is

4

Gls) = (s + 1)2(s+3)

1. What is the region of convergence of the Laplace transform? Explain.
2. Is the system stable or unstable? Explain.

3. Find g(¢).
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Prbblem 2 Name So LT joN

- Given the signals g(¢) and wu(t) as plotted below, find the signal y(¢) given by

y(t) = g(t) * u(?)

Sketch the result in the grid below, as accurately as possible. Be sure to label the
axes of the grid. Iixplain your reasoning on the page that follows.

hu( NG

2
1 I
} —> i —>
1 0 1 2 3 ¢t 0o 1 2 3 ¢t
6
< A\
wl/
3




Problem 2 Name SO(.UT/ ON

U s HIP e 5//‘0()& +o  do convo lutio o,
W) (- )
I R |9,
I =
1 e 7 -2 -1 0 v
> j&'f) « For tz4q4 or £ -,
< r +(/\.LM S 4Ks) DU'QV/O.P
' %F '———}-7 of ulz) & j(f-"’)/so 7(6)%

| t S o SH
“Z-10 T -3
t= j{t—’t)a('t)
& ~ - ylt)= ¢
aréc -»‘J
L | i r—lz, et




Problem 2 Name SQ/_. wT1oA

Slwu'[ar/J) (J(z)z 6 LJ/3): 4

SMrQ u/ 7 ang /Qiéc.ewa'Se c,oms/wq‘(‘/ 7 (S
Piec@wi&c [teaaq., gl cou Finvous , Sa 7[%)

(S as  Skowe jw fVO/DL’



Problem 3 Name SO LOTION

Consider an LTI system G with input signal u(t) and output signal y(¢). Explain
why knowing the step response of the system allows one to determine the response of
the system to an arbitrary input u(¢). You should do more than just give the equation
for y(t) — you should explain why the result is true.

AV\ arbi'*fav‘z} Sijﬂ.a' u/-t) v Y% be qPPfox}Ma4egf
a v b)*“””g b\}(’.“ as A SU o( dela,jeol aww(
‘f}c;,a'e.ﬂl 5“-0?,.'3) ad SL\owM | -«}L,g -ft}MMZ

W &) —
1 "/l
{
s —t )
To T Ty e +
(Tbm. ult] showw hay « o{isc‘om!)ﬂu){t] a t=7Tp=0,

’H’H'S S V\O’{’ ﬂCCNGA.Se:.J,V"C'}{ -§0/ ‘H«\_Q ﬂwfum&m‘)‘)

Vi) s o‘)rrokaaie Ju

+
'S —

ule) o Ufo)TI4) 4+ Z[u('z:,)-uf’?l»-g)J T(-T,)
ne ) ,

The response j/f) caa be found be

SuPQ/POS‘H—-}oh/ Sivece Hha S/s,-mu—u 1S J/‘heaw amGQ

fim«,_t, _{nvaw‘m,,‘f} a = A w2 <o co 1’(‘*3 < 4‘_4}) V‘C’.,S))OV;‘S,Q"

(7“—) = A ’o) 75 ({) + O§_ [UL(/TM)—' Uu (?m-—l)]jé(t"fﬂ)

Nz
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Problem 4 Name 50 LUJUT I ON

Find the step response of the circuit below. The component values are C = 0.5 F,
L=1H, and R=3 Q.
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