GEORCIA INSTITUTE OF TECHNOLOCY
SCHOOL of ELECTRICAL & COMPUTER ENGINEERING
QUIZ #3

DATE: 5-April-02 COURSE: ECE 2025

NAME: GT #:gt
LAST, First

Recitation Section: CIRCLE THE DAY & TIME when your Recitation Section meets:

L02:Tues-9:30am (Bordelon) L04:Tues-12:00pm (Yezzi) L05:Thurs-1:30pm (Williams)
L06:Tues-1:30pm (Bordelon) LO7:Thur-3:00pm (Williams)  L08:Tues-3:00pm (Smith

L11:Mon-3:00pm (Glytsis) L14:Mon-4:00pm (McClellan) RPK: (Abler) Vald: (Fares)

e Write your name on the front page ONLY. DO NOT unstaple the test.

e This exam is closed book. However, one page (83 x 11”) of HAND-WRITTEN notes (front
and back) and a calculator are permitted.

e Justify your reasoning clearly to receive partial credit.
Explanations are also required to receive full credit for any answer.

e You must write your answer in the space provided on the exam paper itself. Only these
answers will be graded. CIRCLE your answers, or write them in the boxes provided. If space
is needed for scratch work, use the backs of previous pages.

Problem ‘ Value ‘ Score ‘

1 20
2 20
3 20
4 20
9 20




Problem 1: (20%)

Consider the parallel form LTI system depicted below.

v[n]
LTI System 1

(o By

+

r[n]

LTI System 2

System 1 is defined by the difference equation vn| = z[n] — x[n — 6]

1
System 2 is defined by the system function Hy(2) = 272 + gz*S + 27,

(a) Determine the system function Hj(z) associated with System 1 and plot the zeros of Hy(z).

Hl(Z) =

Im {z}

Re{z}

(b) Determine the impulse response of the overall parallel form system. That is, find h[n] such
that y[n] = x[n] * hin].

hln] =




Problem 2: (20%)
Let z(t) = —u(t) + u(t — 3).

(a) Sketch $x(t). Carefully label your plot.

A
Y
~t

(b) Sketch x(—3 — t). Carefully label your plot.

(c) fx(t)*x(t —2)x0(t —T) = x(t —4) *x(t — 7), determine the numerical value of T

T =




Problem 3: (20%)

Consider the LTI System whose output is y(t) = z(t) * h(t), where h(t) = u(t)
and x(t) is given by

X(t)

N+
-

(a) Determine y(0), the value of y(t) at t = 0.

y(0)

(b) You should be able to see that y(t) = 0 in two regions: T} < t < Tp and T3 < t < Ty.
Determine 17,715,713, and T4. Explain carefully to receive full credit.

T =

Ty =

Ty = Ty =

(c) Is this system stable?  yes or no (Circle one)



Problem 4: (20%)

Let h(t) =0(t+4) +30(t) +(t — 4).

(a) Find H (jw).

H(jw) =

(b) Let y(t) = h(t — 5). Find the phase of Y (jw), the Fourier transform of y(t).

LY (juw) =

in 807t in 407t
(c) If z(t) = i ” UL ; T , plot X (jw). Carefully label your plot.
™ T




Problem 5: (20%)

Assume that z(t) is the periodic function given by
=1

x(t) = i d(t — 45k) = Z 4—56j“’0kt.

k=—o0 k=—o0

(a) Determine the value of the fundamental frequency wy.

wo

(b) Suppose that x(t) is the input to an LTI system with the frequency response illustrated below.

s
1 <
_ <2
H(jw) = _
0 >
1
w
—Tt 0 T
20 20

Give an equation for the output of the system, y(t), that is valid for —oo < ¢t < co. Your
answer should be expressed in terms of only real quantities. (Hint: Plot the spectrum of x(t)
on the plot of the frequency response.)

y(t) =




Problem 1: (20%)

Consider the parallel form LTI system depicted below.

v [n]
—-{ LTI System 1 -

rn]
—{ LTI System 2 -

System 1 is defined by the difference equation v[n| = z[n] — z[n — 6]

il y [n]

+
+ T+

1
System 2 is defined by the system function Ha(z) = 272 + gz_g + 275,

(a) Determine the system function Hi(z) associated with System 1 and plot the zeros of Hy(z).

mE= | — 276 TH&ZE ciw 6 Zems

z -1= y2rk
-~ A Im (z) zé=1=¢€ oy
J:%ua“j €facecl Z__LEJQWVG:_ CJ 3
arovnd Hee / k=0,1,2,3,4,5
Lt circle. VE e Rets)

(b) Determine the impulse response of the overall parallel form system. That is, find h[n] such
that y[n] = z[n] * hn].

hln] = S[n] +&[v\-—2'_] 4""; g[“'s]
H(z) = H, (2) +H (2)
=(1-2%) +(z2+ 2%+ 2°)




Problem 2: (20%)
Let z(t) = —u(t) + u(t — 3).

(a) Sketch Zz(t). Carefully label your plot.

dat
= —§(¥) +4(t-3)

(b) Sketch z(—3 —t). Carefully label your plot.

-‘—L% -w(t)+u C{-*a)z

-t -3 _
L
Cleteh x(t)

«L 3{ >t Then flip aud s)ide by -3.

(c) If z(t) xz(t —2) *6(t = T) = x(t — 4) * x(t — 7), determine the numerical value of T.

T = ‘? Secs

TE s(@)= x(O)xxlt) , thew we get
sl{-2) % Lt-T)= slt-n)
e~

This meall.}‘llfm
s time sh “F‘H“j by T



Problem 3: (20%)

Consider the LTI System whose output is y(t) = x(t) * h(t), where h(t) = u(t)

and z(t) is given by
x(1)

(a) Determine y(0), the value of y(t) at ¢ = 0.

y(0) = yﬁ-

Ouexlaf re«jﬁm NN
friangle o the iwregra
IS the area c‘% Hat
tviangle %I oa=y
-1 D }T

(b) You should be able to see that y(t) = 0 in two regions: 71 < ¢t < T3 and T3 < ¢ < Tj.
Determine 77,75, T3, and T4. Explain carefully to receive full credit.

Tl: — '-‘TE: —I !T3: l ngl: —

NG C)#E'{‘l'a,]p -&1— &{-—] *-::.7 _];‘-_-_-,_,._,

Cmm?l ete overlap for t=1. With complete overlap
the cowolvtion Twtegral computes the total avea
% X(Y). The aveos 55 +the two ‘l"‘fa-hﬁl?]m ?‘eﬁfms W
X(¥) Cducel, giving D. 2 y(+)=0C fn t=1.

(¢) Is this system stable?  yes {}I‘ Circle one)

NoT <toble berause C\ﬁ(ﬂ\i{? = G it —= OO



Problem 4: (20%)

Let h(t) = 6(t+4) + 30(t) + o(t — 4).

(a) Find H(jw).

o) = @ 2 g

_.14-1..3

Si’m‘:l.‘{:\j : H(Jm)—_-_ 3+ Rc,oﬁ(aq-m)

(b) Let y(t) = h(t — 5). Find the phase of Y (jw), the Fourier transform of y(t).

LY (Jw) = —5 o

_:-IS'L-.J

Y(y=¢eb H(jw)

= 6377 (2t Qeos (40))
— N ———

Fhase_

sin 80wt sin 407t
_|_
iy’ i

(¢) If z(t) =

Magnfl-ucl e

—

-0 -4orr

Each "sinc" tramsforms
4o o rec.hmﬁ\e) Hren
add the rﬂ&+w43\ea

, plot X (jw). Carefully label your plot.

|

——
- 2o gor 7o
-4or ' 4o o



Problem 5: (20%)

Assume that z(t) is the periodic function given by

z(t)= Y 6(t—45k)= ) L—llgejwn“.
k=—0o0 h=—00
(a) Determine the value of the fundamental frequency wp.
x(t)
wo = BN/om = AT, rad . oo
0= B/ = A vad/s il 1 |
-45 4s 9o

P@rtb&: 45 sec

(b) Suppose that z(t) is the input to an LTT system with the frequency response illustrated below.

(1 |w| < —

. “I=20
H(jw) = _
0 |wl> —

0 > 55

JV‘HI 1745' |'/45' ll%_«;' /4%' lﬁs‘ l%-s*

— ~Tt T =
qir 2 %g 20 ‘}.E é%

Give an equation for the output of the system, y(t), that is valid for —oo < t < co. Your
answer should be expressed in terms of only real quantities. (Hint: Plot the spectrum of x(t)
on the plot of the frequency response.)

_ A
W= 4= + Fecos(gst)
Dv\l\j 3 spectrum liues are paﬁsecl bj the fiten,so

It

Y= e v fz€ Tt gpe %



