ECE 1250 EXAM #3 prob 1 solution U

S13
Ex:
1(5) w0 <. o(s)
K 1
s+3 s+1
Xo(s)

a)  Find the transfer function, H(s)= , for the above system.

ils

b)  For what values of K is the system on the verge of being unstable? (Hint: the system
is on the verge of being unstable when one of the characteristic roots is at s = 0.)

soln-a) The kox out Front multiplies 4the +ransfer
function of *he rest of +the system by L.

For the yest of the sy stem we may combine
the boxes wn *the feedbhack inte « Slhgle box.
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b) wWe Ffind +the characteristic roots lo)/
writin HCs) as a ratic of pelynomials
tn S and setting the depominater to zero.

L{.
HCs) = 8+= . @)(g+2)(3+3)
s K (3+)(s+2)(s+3)
Ca+)(s+2)(3+3)

Note Athat we multiply on —tolo and  bottom
by the denominater of +he denominator.

R() = 4(s+)(s+3)
(s+)(s+2)s+3) + K

SeJeancj the Adenomtiinator eﬁuq( +o #Zero 3ives:

(s+)(s+2)(s+3)+K = 0O
oy
(54-\)(32-‘55 +L)+K =0
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To have a rost at <=0, we must have «a
pe (ynomial from whichd can factor out
(3~0) or 3. This means we need +to
elimate +the constant term, Gk,

CH B =0 or ., ke~

Note: We mays ver[-F)z that the other roots
are stable when K=—6+

53+632+ ¢ = $(s+ 3 +]\I’£'Ys+3~j|5’)

Se yoots are S5=0, S:-B—j\rz—',aml $=-3+J]E’,
The real Fmﬂ‘-s are less than or egual to 0.V




