Exam 1 Information — 332: 345 — Fall 2003

Exam 1 resultsare postedon WebCT. The averageis 17.5/35.

Exam 1 solutions are on reservereading in SERC Library.

Exam 1 books are in ProfessorGajic’s office, ELE 222.

Studentsmay look at and pick up examsduring ProfessorGajic’s office hours,

M3, Th3. Oncethe exam book is taken out from ProfessorGajic’s office, no
complains about grading will be considered.

GRADING POLICY:
The total number of points for an A will be somewhee in between80 and
90, to be decidedwhen all three examsare completed. Hence, 90 points and

above guaranteesan A.

The total number of point for a D is somewhee in between40 and 50, to be
decidedwhen all threeexamsare completed. Hence,50 points guaranteesa D.

Other gradeswill be evenly distributed beetwenD and A.



Exam| will be basedon the materialfrom Chaptersl, 2, and 3 coveredin class
and outlined in the coursesyllabus.

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

Study Guide:
Do all homeworkproblemsandreadthe studyguidesgivenin chaptersummaries.
No proofs of the Fourier transformproperties.

Exam Time:
Monday Oct 27, 2003; 8:10-9:30am (during regularclasshours)

Place:

SEC 111, A-L (115 students)
SEC 210 M-R (52 students)
SEC 117, S-Z (57 students)

Attachments:

Table 3.3

Table 3.4

SampleExam|, Fall 1999 (This year Exam 1 will alsoinclude someminor and
simple problmesfrom Chapterl similar to Homework Problemsassignedirom
Chapterl, dealingwith linearity, time invariance,and systemresponse.

Point distributionfor Exam1: (35pointe= 35% of the coursegrade)
Chapterl: 6 points (6%)

Chapter2: 12 points (12%)

Chapter3: 17 points (17%)

SERC Library:
Copiesof all solutionsto homework problemsfrom Chaptersl, 2, and 3 and
Exam1 Informationare also on reservereadingin the SERCLibrary.



Time

Frequency

1 a1 (t) £ aswo(t) a1 X1(jw) £ apXo(jw)
2 x(t —ty) €_jwt0X(jw)
3 x(at) ﬁX (%u)
283 x(at — ty) Lemi(@)x (1)
4 (1) ()" =X (jw)
5 x(t)elwot X(j(w —wo))
5 x(t) cos (wot\) %[X (J(w+wo)) + X(J(w—wp))]
x(t)sin (wot) %[X(](u}—l-wo)) — X(j(w —wp))]
7 4t (Jw)" X (jw)
7a (—jt)"a(t) TX )
8 x1(t) * x2(t) X1(jw)Xo(jw)
9 x1(t)za(t) 5= X1(jw) * Xp(jw)
10 z(—t) X(—jw)
11 X(jt) 2ma(—w)
11a X(—jt) 2mx(w)
12 T a(rydr 75X (jw) + TX(j0)6 (w)
Parseval’s 00 5 T S
Theorem _f ()] dt ﬁ_f X (jw)"dw

Table 3.3: Propertiesof the Fourier transform
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Time Frequency
1 o(t) 1
2 e~ up(t), a>0 #
3 (1) sinc($E) = SIH“E;U/TQ/Q)
4 Ar(1) %SiHCQ(%)
> 1 2m6(w)
6 const const X 2mw6(w)
! cos (wot) T[8(w + wo) + 8(w — wp)]
8 sin (wot) jr[(w + wo) — 6(w — wp)]
2
9 sgn(t) Z
10 (1) L 4 o)
—alt , 2
11 e O‘| |’ a>0 a2fw2
12 eJwot 2m6(w — wy)
o] X 00 (
13 Z Xnejnwot, wo = QTW 271 E Xné(‘w _ nwo)
n=-00 n=-00
0.¢) 00 \
14 > O(t =nTy) wop Y, O(w—nwp), wy= %—”
n=—0o0 n=—00 ' 0

Table 3.4: CommonFourier transformpairs




330:345Linear Systemsand Signals— Exam 1 — Fall 1999

#1a) Using the propertiesof the impulsedeltafunction simplify the following
expressions

400

(1) e sin(xt)6(t —0.5), (i) / e~ 2t sin (7t)6(t — 0.5)dt
-0
+oo 0.5
_of . d?6(t —
(¢i7) | e “'sin(7t)————= o 2 t e ?!sin (7t)6(t — 0.5)dt
—00 0

#1b) Find the generalizedderivative of the signal
f(t) = e % cos (rt)u(t — 1)

#1c) Plot the graph of the signal representedn terms of unit step and unit
ramp signalsas

f(t)y=u(t)—r(t—1)+r(t—3)+u(t->5)

#2a) Find the Fourier seriesof a periodic signal representedby
_ _[t+1, —1<t<0
#2b) Considera periodicsignalwhoseFourier seriescoeficients are given by
, (=" — 1.9
Flnw) =43 > n=1 e
n(meo) {07 n=0
This signalis the input to alinear time invariantsystemwhosetransferfunctionis

givenby H(jw) = jw/(2 + jw). Find the outputsignalandsketchits line spectra
(magnitudeand phase).

wo = 2

#3a) Usingthetablesof commonpairsandpropertiesof the Fouriertransform
find Fourier transformsof the following signals:

(i) te M. (i) e up(t)cos(t), (i) / Lir

#3b) Find the inverseFourier transformof the signals

(1) palw),  (4) Ag(w)



