4.6 MATLAB Laboratory Experiment

Purpose: This experimentpresentsthe frequencydomain analysisof continuous-time
linear systemausingMATLAB. Theimpulse,step,sinusoidalandexponentiakresponses
of continuous-timesystemswill be examinedusing the transferfunction methodbased
on the Laplacetransform. In addition, MATLAB will be usedto perform the partial
fraction expansionandto find the inverselLaplacetransform.

Part 1. Considerthe linear systemrepresentedby the transferfunction

s+1
H(s) = s>+ 55+ 6
Using MATLAB, find and plot:
(a) The systemimpulseresponse.
(b) The systemstep response.
(c) The systemzero-stateesponsedueto the input signal f(¢) = sin (2¢)u(t).
(d) The systemzero-stateresponsedueto the input signal f(¢) = e~ u(t).

Part 2. Considerthe transferfunction
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H(s) =

(a) Find the factoredform of the transferfunction by usingthe MATLAB function
[z, p, K] =tf2zp(num den).

(b) The partial fraction expansiorof rational functionscan be performedusingthe
MATLAB functionr esi due. Find the Laplaceinverseof the given transferfunction
using the MATLAB function r esi due; that is, find analytically the systemimpulse
response.

Part 3. Considerthe systemdefinedby
y2(0) + 5y (1) + 4y(t) = f(2)

and the input signal representedn Figure 4.13. Use MATLAB to plot the zero-state
responseof this system. (Hint: SeeExample4.24.)

f(t)

FIGURE 4.13: An input signal



Part 4. Find andplot the zero-inputresponsef a flexible beam[9], whosetransfer
function is given by

1.65s% — 0.331s3 — 57652 4 90.65 + 19080

H —
() = 50,0965 + 46357 7 97.85% + 1213157 £ 8.11s

with the initial conditionsy*)(0-) = 1, y)(0~) =0, j = 0,1,2,3,5. (Hint: Find
I(s) and A(s) asdefinedin formulas(4.36) and (4.52) and usethe MATLAB function
i mpul se.)

Submitfour plotsfor Part1, oneplot for Part3, andoneplot for Part4, andpresent
analytical resultsobtainedin Parts2—4.

SUPPLEMENT:

I(s) = (aly(O‘) +asy ™V (07) + - 4 a1y (07) + y("_l)(O‘))
+S(azy(0') +agy "V (07) 4+ an1y" T (07) + 47 (0'))
5 (ay(07) + ay D (07) + -+ an 1y D (07) + 5D (07) )

R (an-ly(O_) + y(l)(O_)) + 5"y (07)

(4.36)

A(s) =" 4 a,_15"" "+ +as+ag (4.52)



