Exam 1 Information — 332: 345 — Fall 2004

Exam | will be basedon the materialfrom Chaptersl, 2, and 3 coveredin classand outlinedin the
coursesyllabus.

Closedbook and notes. No calculatorsallowed.
Tables3.3 and 3.4 will be distributedto the studentsbeforethe exam.

Study Guide: Do all homeworkproblemsand readthe study guidesgiven in chaptersummaries.
No proofs of the Fourier transformproperties.

Exam Time: Monday Oct 18, 2004; 8:10-9:30am (during regularclasshours)

Placee SEC 111

Attachments:

Table 3.3

Table 3.4

SampleExam |, Fall 2003

Point distribution for Exam 1: (35 points = 35% of the coursegrade)
Chapterl: 5 points (5%)

Chapter2: 10 points (10%)

Chapter3: 20 points (20%)

ALL HOMEWORK SOLUTIONS ARE POSTEDON THE CLASS WEBCT.
HW#1 on Chapterl

HW#2 on Chapter2

HW#3 on Fourier Seriesand its usein SystemAnalysis (responsdo periodicinputs)
HW#4 on Fourier Transformand its usein SystemAnalysis (sinusoidalresponse)

MORE DETAILED SOLUTIONS TO HOMEWORK PROBLEMS FROM CH.APTER 1 WILL BE
POSTEDTODAY (10/11/2004)
(replacingthe previously postedHW#1 solutions)



Time Frequency
1 ay 21 (1) + azza(t) a1 X1 (jw) + az Xa(jw)
2 x(t — to) eI X (jw)
3 z(at) - X(%“’)
283 z(at ~ to) trei(2)ox (2)
4 t"x(t) (4)" A= X (jw)
5 x(t)eiwot X((w—wo))
5 z(t) cos (wot ) Z[X(i(w +wp)) + X (j(w — wo))]
z(t) sin (wot HX (@ +wo)) = X(j(w = wo))]
7 T (t) (jw)" X (juw)
72 (—jt)" (1) )
8 z1(t) * w2(t) Xi(jw)Xa(jw)
9 z1(t)w2(t) 3= X1(jw) * Xa(jw)
10 z(—t) X(-jw)
11 X (jt) 2ra(—w)
1la X (—jt) 2 a(w)
12 | a(rydr HX (jw) + 71X (j0)8(w)
Parseval’s 0 o
Theorem I ()| dt %_{o | X ()| *dew

Table 3.3: Propertiesof the Fourier transform
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Time Frequency

1 6(t) 1

—at 1
2 € Uh(t), a>0 m
3 Pi(t) rsine(§7) = r )
4 AL(t) Zsinc? (42)
5 1 216 (w)
6 const const X 2mé(w)
7 cos (wot) T[6(w + wo) + 6(w — wo)]
8 sin (wot) Jm[0(w 4 wg) — 6(w — wy)]

2

9 sgn(t) >
10 un(t) le + T (w)
11 e=oltl o >0 s
12 el wot 216(w — wp)
13 E Xnejm*’“t, wp = 2% 2T E Xné(w — n,wo)
14 > 6t — nTy) wo Y, 6(w—nwp), wp= %—:

Table 3.4: CommonFourier transformpairs




332:345 Linear Systems and Signals — Exam 1 — Fall 2003

#1) Considerthe linear-time invariant systemrepresentedy

WO | ayay =3, y(0)=1

Find the systemresponseand its zero-stateand zero-inputcomponents.What are the responsesteady
stateand transientcomponents.

#1b) Using the linearity and time invarianceprinciple find the responseof the systemdefinedin
#1a) due to the input signal equalto u(t) — u(t — 2).

#2a) Using the propertiesof the impulsedeltafunction simplify the following expressions

o0

(i) eto(t—2), (i) /(t—|—2)(5(t—0.5)dt

— 00

1

(7i7) / e~ sin (nt)6((t — 2)dt, (iv) /e_St cos (t — 5)é(t — b)dt

— Qo0

#2b) Plot the graphof the signalrepresentedn termsof unit stepand unit rampsignalsas
f)y=u(-t+2)+u(t+2)+r(-t—1)

and find its generalizedderivative.

#3a) Find the Fourier seriesof a periodic signal representedy

m=sesn={y 55

Y

#3b) Find the systemresponsedue to the periodic input signal given in #2a) of a linear system
whosetransferfunction is G(w) = m

#3c) Usingthetablesof commonpairsandpropertiesof the Fouriertransformfind Fouriertransforms
of the following signals:

t

(1) te M (i) e Pup(t)cos(t), (i) / pa(37)dr,  (iv) up(t — 2)

— o0

#3d) Find the inverseFourier transformof the signals

(i) - ﬁjw cos (2w)e 7™ (ii) po(w — 2)




