w 4>
FRIL K2 100 SEEALIER A LR

B MEREIREL A #B 8 BiEs

#RXBE 3108 (EHRB) B3 ARiXAE 5 A7 T A&

1. (20 points) The unit step response for a second-order system is given by
| P
(1) =1 —Ee “t sin(w, Bt + ).
Show that the percent overshoot is
P.0.=100e "

2. (20 points) A unity negative feedback control system has the plant transfer
function

K
§)= .
&) s(s+ J2K )
(a) Determine the percent overshoot and settling time (using a 2% setthng
criterion) due to a unit step input.
(b) For what range of K is the settling less than 1 second.
3. (20 points) A feedback control system has a characteristic equation

s> +(1+K)s* +10s +(5+15K) = 0.

The parameter K must be positive. What is the maximum value of K can be before
the system becomes unstable? When X is equal to the maximum value, the system
oscillates. Determine the frequency of the oscillation.

4. (20 points) For the unit feedback system of the transfer function,

K
(s+1D)(s+2)(s+3)(s+4)

G(s)=

Sketch the root locus and find the following:
(a) Asymptotes,
(b) Breakaway points,
(¢c) The range of K for stability,
(d) The value of K to yield a 0.7 damping ratio for the dominant
second-order pair.

5. (20 points) For each transfer functions given below, sketch the Bode asymptotic
magnitude and asymptotic phase plots.

1 N (s+3)(s+5).
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(a) T(s)=




