
4.6 MATLAB Laboratory Experiment
Purpose: This experimentpresentsthe frequencydomain analysisof continuous-time
linearsystemsusingMATLAB. The impulse,step,sinusoidal,andexponentialresponses
of continuous-timesystemswill be examinedusing the transferfunction methodbased
on the Laplacetransform. In addition, MATLAB will be usedto perform the partial
fraction expansionand to find the inverseLaplacetransform.

Part 1. Considerthe linear systemrepresentedby the transferfunction
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Using MATLAB, find and plot:

(a) The systemimpulse response.

(b) The systemstep response.

(c) The systemzero-stateresponsedueto the input signal � ���������������� !�"�$#%�&���
.

(d) The systemzero-stateresponsedueto the input signal � �'���(�*)�+-,�#.�/���
.

Part 2. Considerthe transferfunction

�����0���  ��21�	��436587�� 
 	9�(	;:�<�4=
	� ��2>(5��0?(587�� 1 	����A@(	9 �� 3 5B:C�0
�	� <�D5E�
(a) Find the factoredform of the transferfunction by usingthe MATLAB function

[z,p,k]=tf2zp(num,den).

(b) The partial fraction expansionof rational functionscanbe performedusingthe
MATLAB function residue. Find the Laplaceinverseof the given transferfunction
using the MATLAB function residue; that is, find analytically the systemimpulse
response.

Part 3. Considerthe systemdefinedby

F<G 
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and the input signal representedin Figure 4.13. Use MATLAB to plot the zero-state
responseof this system. (Hint: SeeExample4.24.)
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FIGURE 4.13: An input signal



Part 4. Find andplot the zero-inputresponseof a flexible beam[9], whosetransfer
function is given by
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with the initial conditions egf T�hiLjVgklNmO P�n e<fpo hiLjVgklN�OqV nsr OtV n2P�n�cXn�Wdn$S . (Hint: FindugL�M0N

and v LjM2N as definedin formulas(4.36) and (4.52) andusethe MATLAB function
impulse.)

Submitfour plots for Part1, oneplot for Part3, andoneplot for Part4, andpresent
analytical resultsobtainedin Parts2–4.

SUPPLEMENT:
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(4.36)
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(4.52)


