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a)  Find the transfer function, H(s)= , for the above system.
b) For what values of K is the system stable? (Consider positive and negative
values of K.)

sslh: a) The Forward Pq-{;}\ (3 K(_L_): ACs); el
S+Y4
the feedback path i3 _\ = B(s). Using
349
+the Jformula For +the transfer Ffundtion of
a standard feedhack system yields +the
%ollowLnﬂ expression -
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b) The First step in ole-harmi,ni,n? stability 3
to wrirte HE) as a ratio of polynomials
g,

Kk
H(s) = _3+4 @Ae5) = _K(a+5)
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The system us

stable when the roots of
the denomuinator

have  non-positive real Far-ks
(8+4) s+5)+ K = ©

oy

4+ 94 + 20+ K = O

The 3uqém'&ic eﬁaq*(:i,on gives the values of
the roots.
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For +the real qu-l:

of % 4o be Foslt'we, +the

Sguare rooct  would have to he ﬁr‘ea'Ler +than
+9/2 = +4.5. The extremum value of K
before the system becomes unstable occurs
when the

Sguare roots eﬁuq(s 4.5,

1/(2_)1*(20*-@' = 4.5
i (%/- (zo+K) = 545/{

or —(20+Kk) = ©
or = =20
The

system s stable for [ K = -20




