
Assignment #19

ECSE-241O Signals & Systems - Fall 2004 Fri 12/03/04

1(28). Use the Routh-Hurwitz array to determine the stability of the following characteristic polynomials.
Also determine the number of roots, ifany, in the right half-plane. Note that (g) requires the special
case of the Routh-Hurwitz array where a 0 is replaced by a small number E.

(a) S2+ 4s + 1
(b) S3+ 4s2 + 6s + 6
(c) S3+ 3S2- 6s + 10
(d) S4+ S3+ 2s2 + 5s + 8
(e) s5 + s4 + 2s3 + s + 5
(t) s6+2s5+s4+10s3+s2+s+5
(g) s5+ 2s4+ 2s3+ 4s2+ lIs + 10

2(20). Determine the range of non-negative K for the following characteristic polynomials that results in
a stable system, and the corresponding values ofs=jro.

(a) S4+ s3 + 3s2 + 2s + K
(b) S5+ S4+ 2s3 + s2+ s + K
(c) S3+ (5 + K)S2+ 7s + 18 + 9K
(d) s6 + 6s5 + 13s4 + 30s3 + 44s2 + 24s + K.

3(17). The following method allows for rapid deceleration of an armature controlled d-c motor with
constant field current. Suppose the switch has been in position "A" long enough for the motor to
reach a constant speed. Then at t=0 the switch is moved from position "A" to position "B", short
circuiting the armature. Find the equation for the motor shaft speed cd..t),for t ~ 0 .
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Assume the shaft has inertia J, but no viscous friction. Also, assume the armature inductance is
negligible. Express your answer in terms of the motor constants, Kt, Kb, the electrical circuit
parameters, V,R, and the mechanical shaft parameter, J.

4(15). Find the.gain and phase margin for

(a) G(s)H(s) = lOs + 12
S +s+1

100

(b) G(s)H(s)= (s+IY(s+lO)

1

(c) G(s)H(s) = (s+ It

5(20). Text. 9.64 (b)




