King Fahd University of Petroleum & Minerals
Electrical Engineering Department
EE 207 - Signals and Systems

Major Exam 2

December 31, 2008
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Problem 1:

Consider the following input signal: x(¢) = cos(2720¢) + cos(27r80t);+ cos(271401)

This signal is input to an LTI system having frequency response H(f) with magnitude and phase spectra below:
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"\ a. Determine the output signals y(f) "
9 b. Determine whether there is a distortion or not, if yes, show whether it is a magnitude distortion, a phase
distortion, or both. 4~ e Jrea on Vs i \ o>
2 C Sketch the magnitude spectrum of the signal x(¢)
d. Find the power of the signal x(f). Verify your answer using Parsaval’s theorem (Hint: you need to find
L the power in two different ways and show that they are equivalent)
-2
5 T s b e o, orpeeds |2 5802 s (amaat L) sentans 22 )
af 22, 20 X Mo Ty . ees (am et )

The MBV\\"}\LA& W ene %ﬂ M

fom | 1)) vp 1
Tw f\“‘"’ q Hee n,:),:‘i“ M‘Dq,.n’-
weo - =T fsrov
L“—' {20 F _7T F
& - L
i
=—I‘3°
- =z .7L
H(E:s) . =T 9 2 T AT
20h
o) . -1 z -4°
T EGECIN /L)
L
ICICE I WA
LoD
- Ty f>/ lwlis

b) Thene b f’»\oon— s Fat i

T(Iﬂ!a{‘

-3 Q,TTIM’)J

Le + < :

° =3 (371t
(2w f‘)+ < A ]

5 nlet)

21814 )
form®)

'y 2o

-2

Mo - &

A2
PW4 SI'AUJ>°"=L“"° S.t.ﬁ)

O\‘ﬁ"“"rg""v T

B

4)

L .

—

FLU.‘)
P oIW s (XY= g
S avea ]‘M =va ra‘\\rﬂ—/




Problem 2:

a. Consider the signal h(¢) =10exp(-at)u(t) (for a > 0). Use the FT integral definition to show that

10
FTh@¢l=H({ )= .
(rE]=H{) at ) 2nf
b. Assume that a given LTI (Linear Time Invariant) system has impulse response A(t) given above
x(t) h(t) y @)
—> —
X () H(f) Y ()

s katch
Describe the behavior of system (is it low-pass, high-pass, etc). Justify your answer using plets.
c.  Now, suppose that the input is given by x (¢) =2cos(27¢), and a=2, find:
» Y (f ) [expressed in the simplest possible form]. ,7

» y(t) [expressed in the simplest possible form].
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Problem 3:
a)
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The signalx,(f) shown above can be expressed in terms of singularity functions as:
x E)=5u@)-5r@)+5r¢t -D+2u(@ -3)-2u(t -4)

'®i) Find the La Place Transform of x ().

@ ii) Find the La Place Transform of % .

@ b) Find the inverse La Place Transform (i.e., x,(f) ) of the signal X ,(s) =
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