
330:345 Exam II Information — Fall 2004

ExamII will be basedon the materialfrom Chapters4 and5 coveredin classandoutlined in
the coursesyllabus.

Closedbook and notes. No calculatorsallowed.

Tables4.1, 4.2, 5.1 and5.2 will be distributedto the studentsbeforethe exam.

Study Guide:
Do all homeworkproblemsandreadthe studyguidesgiven in the chaptersummaries.
No proofs of the Laplaceand

�
–transformproperties.

Homeworks:
HW#5 LaplaceTransformand Its Inverse
HW#6 Laplce Transformin SystemAnalysis
HW#7 Z-Transformand its Inverse
HW#8 Z-Transformin SystemAnalysis
SOLUTIONSTO ALL HOMEWORK PROBLEMSARE POSTEDON WEBCT

Exam Time:
Thrusday, November 18, 2004; 8:10–9:30am (regularclasshours)

Place: SEC 111

Attachments:
SampleExam II

Tables4.1, 4.2, 5.1, and 5.2

Point distribution for Exam II: (30 points = 30% of the coursegrade)
Chapter4: 15 points (50%)
Chapter5: 15 points (50%)

SPECIAL OFFICE HOURS: Wednesday,Nov. 17, 2004,3:00–4:30pm.
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332:345 — Linear Systems and Signals — Sample Exam II

#1a) 5pts. Find the Laplacetransformof the following function�������	��
���
�����
�������������������������� ��������!#"����$�&%('*)+��,����-!#"��.���+�����
#1b) 5pts. Find the inverseLaplacetransformof the following function

/ ��01�2� � ��
430 
 �50	�6"�� 

#2a) 5pts. Find the 7 -transformof the following function

�98;:=<>�?
*@&�5:A�B"��5�-8C:D!#"1<E�F%('�)HGI: , "�J �-8C:D!F"1<��$��K�8L:=<�M �EKN8;:=<>� O M :P�Q"R M :P��ST M 'VU�W>XZY4[]\^).X
#2b) 5pts. Find the inverse 7 -transformof the following function/ ��_&�9� 
&_`��_]�a����b_c�6"��d��_e�$S&�d��_f�Bg&�

Using the initial and final valuestheoremsfind
��8 T <

and
��8L�ihj<

.

#3a) 5pts. Considera continuous-timesystemk 
�l �����k&� 
 �m" k l �����k&� � l �����n� k��+�5���k=� �$
&�������
lpo�T �-q � ��M lsr K�t o�T ��q �Q"sM �+�5���p�?�5�������

Find its transferfunction (1pt), impulseresponse(1pt), stepresponse(1pt), zero-
state(1pt), and zero-input(1pt) responses.

#3b) 5pts. Considera discrete-timesysteml 8L:u�m"1<=� �g l 8C:v�a�w<x! �g l 8C:=<>�Q��8C:u���w<=�m"��-8L:=<�M l 8 T <�� ��M l 8y�w<>�?"
with

��8C:=<z� ��!A�V� @ �-8C:=<
. Find its transferfunction (1pt), impulseresponse(1pt),

stepresponse(1pt), and completeresponse(2pts).

Hint:
%('�)���{}|$~9�c� %('�)���{9��%('�)���~p�-�m)�\�����{p�`)�\y����~p�

.
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Table 4.1: Propertiesof the LaplaceTransform�-�4�x���w���^���&���`�5���.���b�b� �x��� ���I�Z�&�������`�.���Z�
�����s���`���������&�^���������b� �.�*�I�;� �f���Z�b �� ��¡£¢

�-�4�s��¤����b� �¥ �§¦ �¥(¨  Q¤ ¡©¢
���4��ª��s�I�b��� ���n«Z� ª	¬b­¬ � ­ �z�^�Z�
��®�� ���I��� �f�����°¯V�

���I���d±5²´³��¶µ��5����s���b�´³¸·C¹9�yµ � �b� ���º �z�����v»Zµ � �&���f���+�v»Zµ � ��¼½ ��º �z�����v»Zµ � ���i�f���+�v»Zµ � ��¼
�2¾ ¬¬ � �s�^�b��¿ �4�f���Z������¦ ¢ � ¨
�	À ¬�Á¬ � Á �s���b�5Â � � �z�^�Z�����4��¦ ¢ � ¨ �D�sÃ �ÅÄ ¦ ¢ � ¨
�2À ¬b­¬ � ­ �s�I�b��Â � ª �f���d���i� ª � � ��¦ ¢ � ¨ ��� ª � � � Ã �ÅÄ ¦ ¢ � ¨�DÆ�Æ�Æ���� Ã ª � ��Ä ¦ ¢ � ¨

���4���������&Ç��Z�4�^�b��� � ���I�Z�����.���d�
��� �È� ���IÉV�ÅÊ�É�� �� �z���d�
ËC·;Ì�ÎÍ �bÏ �4���I�b��� ËÐ·CÌ�¸Í2Ñ �4�4�z�^�Z���
ËC·ÐÌ�ÎÍnÑ �4�s�I�b��� ËÐ·CÌ�¸Í � �4�4�f���Z�b�
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Table 4.2: CommonLaplacetransformpairsÒ�Ó^ÔbÕ Ö
× Ó�Ô�Õ ØÙ

Ú4ÛÝÜZÞ�× Ó�ÔbÕ ØÙ.ß>à
Ô�á × Ó�ÔbÕ â&ãÙ5ä�åVæ

Ô á Ú4Û*ÜZÞ�× Ó^ÔbÕ â�ãç Ù�ßèà&é ä�åNæ
× Ó¶Ô�Õwê5ë�ì&ÓyíxÔ�Õ ÙÙ�î5ß ï�î
× Ó^ÔbÕ´ì�ðÐñ9Ó¶íòÔbÕ ïÙ5î5ßòï`î

Ú4Û*ÜZÞ�× Ó�ÔbÕ´ê5ë�ì*ÓyíòÔbÕ Ù�ß�àç Ù�ßèà=é î ßòï`î
Ú.Û*ÜZÞ�× Ó�Ô�Õwì¸ðÐñ9Ó¶íòÔ�Õ ïç Ù�ßèà=é î ßòï`îÔ × Ó¶ÔbÕ´ê5ëdì=Ó¶íòÔ�Õ Ù î�ó ï îç Ù5î5ß ï�î5é îÔ × Ó¶ÔbÕ´ì¸ðCñ9ÓyíòÔbÕ ô ï�Ùç Ù5î5ß ï�î5é î
Ô Ú4Û*ÜZÞ�× Ó^ÔbÕ´ê5ëdì�ÓyíxÔ�Õ õCö�÷ Ü�øÐù�ÛÝú ùû õCö�÷ Ü�øÐù ÷ ú ù�ü ù
Ô Ú4Û*ÜZÞ�× ÓyÔbÕ´ì�ðÐñ2ÓÐíòÔbÕ ý ú õCö�÷ Ü�øû õCö�÷ Ü�øÐù ÷ ú ùbü ù
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Table 5.1: Propertiesof the þ -transformÿ�����������	�
���
���������	�
���� ��������������
���� �!�������
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ÿ����9	"
M732��4)+	5
���� ���1�����+#8���9	ON��
ÿ����9	"
M78<��4)+	5
���� � � �1�����+#P� � �!	QN��R#8���!	:2��
ÿ��I�!	�
;7�
�&(�S)C	5
��6� ��T / �1�����R#U��T / �!	VNW��#U��T /YX � �9	:2��'#ZHIHIHI#[���!	5
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ÿ���
��!	�
���� #]�;^^ , �?�0���
ÿ`_�
 � �9	"
��ba �c^^ , �1������78� � ^ =^ , = �1�����
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�� a �ed ,f�gÿ����!	�
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mln��� ��po �`db�mq rYs�t g 7u�`d���q X rYs�t gIvÿ����!	�
���jbwyxM�Dkz
�ln��� r� o �`d���q rYs�t g #8�`d���q X rYs�t g�vÿ���� � 	5
��A{z� � 	"
'��� � � �����|� � �6���
} w:~T�� & �!	�
�� } w*~, �M� ���1����� �
} wy~T��M� �!	�
�� } wy~, � � _ , X �

, �?����� a
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Table 5.2: Common � -transformpairs

�A�5��� �
� ����� ����\�

����� �5��� ��m���
� � �5��� �� �������6�
��� � �"��� � � ���B�I�� �������D�
� ���W� �5��� ���� �m�K�����
� � ����� �5��� ��� � �'�B�I�� �m�K���0�

���� �R�>�$� �W� �>�$�8� ���I��� �>�$�8 ¢¡ �W� � �5��� �� �������D£
���� �R�b�J¡ �W� �>�M¡8� �R���I� �>�M¡8  � � � � �5��� � £9¤A¥� ���K�m� £9¤A¥

� �5����¦�§�¨��D©\�mª � � � �K�¬« ­�® �4¯+° �� � �K±��+«.­�® �D¯+° �b�B�
� �5����¨b²y³M�D©z��ª � �C®0´@µ �4¯+° �� � �K±W�¶«.­�® �D¯+° �b�B�

� � � �"����¦�§�¨·�4©\��ª � � � �K���¬«.­�® �D¯+° �� � ��±W���¬«.­�® �D¯+° ���z� �
� � � �5���G¨>²y³$�D©z��ª � ���+®6´*µ �4¯+° �� � ��±W���¬«.­�® �D¯+° ���z� �
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