
330:345 Exam II Information — Fall 2003

Exam II will be basedon the material from Chapters4 and 5 covered
in classand outlined in the coursesyllabus.

Closedbook and notes. No calculatorsallowed.

Tables4.1, 4.2, 5.1 and 5.2 will be distributedto the studentsbefore
the exam.

Study Guide:
Do all homeworkproblemsandreadthestudyguidesgivenin thechapter
summaries.No proofsof the Laplaceand –transformproperties.

Exam Time:
Monday, November 24, 2003; 8:10–9:30am (regularclasshours)

Place:
SEC111, A-MA (129 students— Randomsitting chartwill be used)
SEC117, MB-S (62 students— Randomsitting chartwill be used)
SEC210 T-Z (35 students— Randomsitting chartwill be used)

Attachments:
SampleExam II, Fall 1999
Tables4.1, 4.2, 5.1, and 5.2

Point distributionfor ExamII: (30 points= 30% of the coursegrade)
Chapter4: 15 points (50%)
Chapter5: 15 points (50%)

SERC Library:
Copiesof all solutionsto homeworkproblemsfrom Chapters4 and5 and
ExamII Informationarealso on reservereadingin the SERCLibrary.
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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. �/0�1� � ���32/ � �4/��5!�� �
#2a) 5pts. Find the 6 -transformof the following function

�87:9<;=�>	)?%�49@�A!��4�,7B9C "!0;D�E$'&�(GFH9 + !�I �,7B9C E!0;��#��J�7K9<;L �DJM7:9<;=� N L 9O�P!Q L 9O�
RS L &UT�V=WYX3Z\[](-W
#2b) 5pts. Find the inverse 6 -transformof the following function. �^%�8� 	%^_��^\�`����a^b�5!��c�^d�#R%�c�^e�Af%�

Using the initial and final valuestheoremsfind
��7 S ;

and
��7K�hgi;

.

#3a) 5pts. Considera continuous-timesystemj ��k �����j%� � �l! j k �����j%� � k �����m� j�*�4���j<� �#	%�������
kon S �,pb� ��L krq J�s n S ��pd�P!rL �*�4���o�>�4�������

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

#3b) 5pts. Considera discrete-timesystemk 7K9t�l!0;<� �f k 7B9u�`�v;w �f k 7B9<;=�P��7B9t�
�v;<�l!��,7K9<;�L k 7 S ;�� ��L k 7x�v;=�>!
with

��7B9<;y� �� @�U� ? �,7B9<;
. Find its transferfunction (1pt), impulseresponse(1pt),

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

Hint:
$'&�(���z|{#}8�b� $'&�(���z8�~$'&�(���}o�,�l(�[�����zo�_(�[x����}o�

.
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Table 4.1: Propertiesof the LaplaceTransform�,�3�w���v���]���%���_�4���-���a�a� �w�������H�Y�%������_�-���Y�
�����r���_���������%�]�~�������a� �-�)�H�:� �e���Y�a�
� �� ¢¡

�,�3�r��£����a� �¤ �¦¥ �¤'§ �P£  ¨¡
���3��©��r�H�a��� ���mªY� ©�«a¬« � ¬ �y�]�Y�
��� ���H��� �e�����¯®U�

���H���c°4±³²��µ´~�4����r���a�³²·¶B¸8�x´ � �a� ���¹ �y�����uºY´ � �%���e���*�uºY´ � ��»¼ ��¹ �y�����uºY´ � ���h�e���*�uºY´ � ��»
�1½ «« � �r�]�a��¾ �3�e���Y������¥ ¡ � §
��¿ «�À« � À �r���a�4Á � � �y�]�Y�����3��¥ ¡ � § �C�rÂ �ÄÃ ¥ ¡ � §
�1¿ «a¬« � ¬ �r�H�a�Á � © �e���c���h� © � � ��¥ ¡ � § ��� © � � � Â �ÄÃ ¥ ¡ � §�CÅ�Å�Å���� Â © � ��Ã ¥ ¡ � §

���3���������%Æ��Y�3�]�a��� �����H�Y���~�-���c�
��� �Ç� ���HÈU�ÄÉ�È�� �� �y���c�
ÊB¶:Ë�ÍÌ �aÎ �3���H�a��� ÊÏ¶BË�·Ì1Ð �3�3�y�]�Y���
ÊB¶ÏË�ÍÌmÐ �3�r�H�a��� ÊÏ¶BË�·Ì � �3�3�e���Y�a�
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Table 4.2: CommonLaplacetransformpairsÑ�Ò]ÓaÔ Õ
Ö Ò�Ó�Ô ×Ø

Ù3ÚÜÛYÝ�Ö Ò�ÓaÔ ×Ø-Þ=ß
Ó�à Ö Ò�ÓaÔ á%âØ4ã�äUå

Ó à Ù3Ú)ÛYÝ�Ö Ò]ÓaÔ á�âæ Ø�Þçß%è ã�äMå
Ö ÒµÓ�Ôvé4ê�ë%ÒxìwÓ�Ô ØØí4Þ�î~í
Ö Ò]ÓaÔ³ë�ïÏð8ÒµìñÓaÔ îØ4í4Þñî_í

Ù3Ú)ÛYÝ�Ö Ò�ÓaÔ³é4ê�ë)ÒxìñÓaÔ Ø�Þ�ßæ Ø�Þçß<è í Þñî_í
Ù-Ú)ÛYÝ�Ö Ò�Ó�Ôvë·ïÏð8ÒµìñÓ�Ô îæ Ø�Þçß<è í Þñî_íÓ Ö ÒµÓaÔ³é4êcë<ÒµìñÓ�Ô Ø í�ò î íæ Ø4í4Þ�î~í4è íÓ Ö ÒµÓaÔ³ë·ïBð8ÒxìñÓaÔ ó î~Øæ Ø4í4Þ�î~í4è í
Ó Ù3Ú)ÛYÝ�Ö Ò]ÓaÔ³é4êcë�ÒxìwÓ�Ô ôBõ�ö Û�÷Ïø�ÚÜù øú ôBõ�ö Û�÷Ïø ö ù ø�û ø
Ó Ù3Ú)ÛYÝ�Ö ÒxÓaÔ³ë�ïÏð1ÒÏìñÓaÔ ü ù ôBõ�ö Û�÷ú ôBõ�ö Û�÷Ïø ö ù øaû ø
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Table 5.1: Propertiesof the ý -transformþ\ÿ����������	��
����������	��
�� ���������������������������
þ\ÿ���� �"!#�%$&
(')� �"!#��$�
�� �

*,+.- �/�����
þ\ÿ���� �"!10�
2')�3��
�� �* �/�4����56�7�8!90�

þ\ÿ���� �"!6:�
2')�3��
�� �

*<; �=������5 �
* ���>!90�
?56���>!@:�


þ\ÿ����	�"!#��$�
('A�3��
4� �
*�+2- �/������5 �

*�+B-,CED ���>!90�
?51FGFGF�5 �* ���	!H��$I5J0�
?5���>!H� $ 

þ\ÿ��7� �K510�
2')�3��
�� ���/�����)!6���7�ML�

þ\ÿ��7� �K56:�
2')�3��
�� �  �/�����)!N�  ���OL�
P!6�����80�

þ\ÿG���	�95���$&
Q'A�3��
4� ��R - �/�����P!S��R - ���TLU
�!S��R -WV � �7�80�
%!XFGFGFG!Y�����3��$Z!10�


þ\ÿ������	��
�� ![�9\\ * �=�.���
þ^]��  �7� ��
`_ �a\\ * �/������56�  \ ;\ * ; �/�����
þ ] ��RU�7� ��
 _ �cb *d�eþ\ÿ����	��
Gf�g�h��BiZ�kjl��� �nm �^b`�ko�pWq�r e 5s�^b���o V pWq�r eGtþ\ÿ����	��
�h`uwvK�Bix��jl��� p m �^b���o�pWq�r e !6�^b���o V pWq�r e�tþ\ÿ�� � �3��
?yx�  � �%
�� � � �����z�  �4���

{ u8|R�} $ ���	��
 { u(|*�}K~ ÿ��/�������
{ uw|R�}K~ ���	��
 { uw|*�} � ] * V �

* �=����� _
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Table 5.2: Common � -transformpairs

�?�3��� �
� �	��� ����Z�

����� �3��� ��k���
� � �3��� �� �������4�
��� � � ��� � � ���@�G�� �������B�

� ���U� �3��� ���� �k�I�����
� � ����� �3��� ��� � �%�@�G�� �k�I���.�

���� �P�<�"� �U� �<�"�6� ���G��� �<�"�6� � �U� � �3��� �� �������B¡
���� �P�`�H� �U� �<�K�6� �P���G� �<�K�6� � � � � �3��� � ¡7¢?£� ���I�k� ¡7¢?£

� �3����¤�¥�¦��B§Z�k¨ � � � �I�ª©�«�¬ �2)® �� � �I¯��)©,«�¬ �B)® �`�@�
� �3����¦`°w±K�B§x��¨ � �A¬.²>³ �2)® �� � �I¯U�´©,«�¬ �B)® �`�@�

� � � � ����¤�¥�¦µ�2§Z��¨ � � � �I���ª©,«�¬ �B)® �� � ��¯U���ª©,«�¬ �B)® ���x� �
� � � �3���E¦<°w±"�B§x��¨ � ���)¬4²(³ �2)® �� � ��¯U���ª©,«�¬ �B)® ���x� �
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