330:345 Exam |l Information — Fall 2003

ExamlIl will be basedon the materialfrom Chapters4 and5 covered
in classand outlined in the coursesyllabus.

Closedbook and notes. No calculatorsallowed.

Tables4.1, 4.2, 5.1 and 5.2 will be distributedto the studentsbefore
the exam.

Study Guide:
Do all homeworkproblemsandreadthe studyguidesgivenin thechapter
summaries.No proofsof the Laplaceand Z—transformproperties.

Exam Time:
Monday, November 24, 2003; 8:10-9:30am (regularclasshours)

Place:

SEC111,A-MA (129 students— Randomsitting chartwill be used)
SEC117,MB-S (62 students— Randomsitting chartwill be used)
SEC210T-Z (35 students— Randomsitting chartwill be used)

Attachments:
SampleExam II, Fall 1999
Tables4.1,4.2,5.1, and 5.2

Point distributionfor Exam|l: (30 points= 30% of the coursegrade)
Chapter4: 15 points (50%)
Chapter5: 15 points (50%)

SERC Library:
Copiesof all solutionsto homeworkproblemsfrom Chapterst and5 and
Examll Informationarealso on reservereadingin the SERCLibrary.



332:345 — Linear Systems and Signals — Sample Exam ||

#1a) 5pts. Find the Laplacetransformof the following function
F(t) = 3t2e™2u(t) + (t + 1)etu(t — 2) + tcos (x(t — 2))u(t)

#1b) 5pts. Find the inverselLaplacetransformof the following function

6—23

F(s)= —=
(s) s2(s + 2)2
#2a) Spts. Find the Z-transformof the following function

- 5, k=2
’fg]u[k = 2|+ f1lk], filk] = { 9, k=4

0, otherwise

Flk] = 3%(k 4+ 2)u[k — 2] + cos

#2b) 5pts. Find the inverse Z-transformof the following function
32(z+ 1)

(2 +2)(z+4)(2+6)

Using the initial and final valuestheoremsfind f[0] and f[+o<].

F(z) =

#3a) bpts. Considera continuous-timesystem

: |
TV 0 |y = B g

y(O_) =1, y(l)(()_) =2, f(t) = tu(t)

Find its transferfunction (1pt), impulseresponsg1pt), stepresponsdlpt), zero-
state (1pt), and zero-input(1pt) responses.
#3b) 5pts. Considera discrete-timesystem

b+ 2+ cylh+ 11— cylk] = [+ 1+ 278, ol =1, yl1] =2

with f[k] = (—1)ku[k]. Find its transferfunction (1pt), impulse responsg1pt),
stepresponsg1pt), and completeresponsg2pts).

Hint: cos (o £ 3) = cos () cos (3) F sin (a) sin (3).
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Table 4.1: Propertiesof the Laplace Transform

L{a1fi(t) + azfa(t)}

a1 Fi(s) + asFa(s)

L{f(t —to)u(t —to)}

e[ (s), to >0

L{f(at)} Lp(s), a>0
L4 f (1)} (—1)" 42 F(s)
ektf(t) F(s—=A)
f(t) cos (wot) %[F(o + jwo) + F(s — jwy)]
f(t)sin (wot) 2IF(s + jwo) — F(s — jwp)]
{0} sF(s) - f(07)
{1} $*F(s) = af(07) = fU(07)
) sS"F(s) — s"TLF(07) — s 2 (07)
E{jt—nf(t)} ()
L{f1(1) * f2(1)} Fi(s)F2(s)
t
E{Off(f)dT} LF(s)
dim {f(1)} Jlim {sF(s)}
Jim {7(1)} lim {sF(s)}




Table 4.2: Common Laplacetransform pairs

6(t) 1
u(t) ;
e~ u(t) H—La
mu(t) e
tne—atu(t) (S+Z!)n+1
u(t) cos (wt) .s?-{—Lw?
u(t) sin (wt) .s?f:—uﬂ
e~u(t) cos (wt) (S_{_Z{)_QO;MQ
e~ (1) sin (wt) (5+;))2+w2
tu(t) cos (wt) (332:_:)22)2
tu(t) sin (wt) (322:)52)2
(sta)’-w’
te=*u(t) cos (wt) ((s+a)*+w?)’
_2w(sta)

te= %ty (t) sin (wt)




Table 5.1: Propertiesof the Z-transform

Z{a1 f1lk] £ a2 fo[k]}

alFl(z) + CLQFQ(Z)

Z{FTk — koJulk — ko)) LF()
Z{f[k — 1ulk]} 1F(z) + f]-1]
Z{fk — 2Julk]} =)+ 2=+ f1-2]
Z{fTh—kouk)y | EE)T Zz%—lf[—fl[]_*];(;]' ko + 1]+
Z{fTk + ulk]) 2F(=) — 240

Z{f[k + 2]ulk]} 2P (2) = 22 f10] — 2 f[1]

Z{flk + kolulk]} | 2% F(z) — 2% fl0] = 2*~ f[L] =+ — 2 flko — 1]
Z{kfIk]} — L P(2)
Z{k2f[k]} 2L p(z) + 22 L0 (2)
Z{a* fTk]} F(3)

Z{ f[k] cos (wkT')} [P (2e7%T) + F(ze7%T)]

Z{f[k]sin (wkT)}

Z{f1lk] * f2[k]}

lim f[k]

lim {F(2)}

k—0 Z2—00
Jlim T lim {1 F(2)}




Table 5.2: Common Z-transformpairs

5[] |
ulk] Faal
aFulk] £
kulk] (Z_Z1)2
k2 ulk] éi?
keak ulk] (ZZ E
k2aFulk] Z(j)g)
ark(k = 1)(k = 2) - (k —m + Lulk] G
Lk(k+ D)k +2) -+ (k + m)a*ulk] %
o (kD) ik
i k) st
ol s kT ot
akFulk] sin (WkT) azsin (WT)

z2—2az cos (wT')+a?




