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1.

(25%) Find the range of K to keep the system shown in Figure 1 stable using the
Routh-Hurwitz criterion.

Cls) %
K
¥ - )
2
5=1 B
s24 254 1 m
Figure 1

2. (25%) Given a unit feedback system with KXG(s) =
the closed-loop system desired poles is —3 + §3.

(a) (5 points) What is the ¢ of the new desired poles?
(b) (5 points) Find the forward transfer function with the controller included?

—Tﬁ, design a PD controller such that

(c) (5 points) Draw the closed-loop geometrical picture of pole and zero map .
(d) (5 points) Find the angle contribution due to 2.?

(c) (5 points) Find the hreakaway and break-in points.

3. (25%) A block diagram of a control system is Figure 2, and G (s) =

$(s+10)?
{a) Draw the Bode Iog-mégnitude and phase plots. (104")

(b) Determine the gain K such that the phase margin is 45°. (84-)
What is the gain margin in this case? (74")
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