
EE 451 Exam 1 Fall 1996

EE 451 - Exam 2

October 15, 1999

Name:

Closedbook. You mayusea calculatorandonepageof notes.Show all work. Partial creditwill begiven.
No creditwill begivenif ananswerappearswith nosupportingwork.

1. Considerthefollowing � -transformof astablesystem:��� ����� �	�
�� ��� ��� �	 � � ��� �
(a) Whatis theregionof convergencefor

��� ��� ?

(b) Is the impulseresponse��� ��� a right-handedsequence,a left-handedsequence,or a two-sided
sequence?

(c) Find ��� ��� .
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2. Whentheinput to asystemis � � ��� ��� 	����� � � ��� � � � � � 
 � 
!	 �
theoutputis " � ��� �$#%� 	�&� � � � ��� 
 #%� �' � � � � ���

(a) Find ( � ��� andits region of convergence.

(b) Find ) � ��� andits regionof convergence.

(c) Find
�*� ��� andits regionof convergence.

(d) Is thestable?Is it causal?

(e) Write thedifferenceequationwhichcharacterizesthesystem.
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3. A continuous-timesignal �&+ �-, �.�0/2143 �-'6587:9�, � � � /;143 �=< � 7:9�, � is sampledat600timespersecond.

(a) Determinetheminimumsamplingrateto avoid aliasing.

(b) Whatarethefrequencies,in radians/sample,in theresultingdiscrete-timesignal � � ��� ? Be sure
to normalizethesefrequenciessothey arebetween


 9
and

9
.

(c) If � � ��� is passedthroughanidealD/C converter(D/A converterwith idealreconstructionfilter),
whatis thereconstructedsignal

" + �-, � ?
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4. Considerthesystemshown in Figure4.1below. Thediscrete-timeLTI systemin Figure4-1 hasthe
frequency responseshown in Figure4-2. The input to this systemis the band-limitedsignalwhose
Fouriertransformis shown in Figure4-3.
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(a) SketchtheFouriertransform( �?>2@;A � .
(b) SketchtheFouriertransformB �?> @;A � .
(c) SketchtheFouriertransformC �?> @DA � .
(d) SketchtheFouriertransform) �?> @FE � .
(e) SketchtheFouriertransform) + �HG6I � .
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