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1. For the unity feedback system with the plant G(s) = - .
Y Y : P (s) sT+2s5° -35° —10s* — 5" =25 + 35
10% (a) Find out how many poles of the plant G(s) are in the right half-plane, left half-plane,

and on the jw —axis.

10% (b) Find out how many poles of the closed-loop system are in the right half-plane, left

half-plane, and on the jw —axis.

3% (c) Determine the system type and the value of the appropriate static error constant of the

closed-loop system.

2. Given the following system.
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5% (a) Draw the signal-flow graph of the whole system.

10% (b) Use Mason’s rule to find the transfer function X_(s)/R(s).

10% (c) Use Mason’s rule to find the transfer function X, (s)/R(s).

3. Given the following system.

R(s) + P -~ 30 C(s)
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5% (a) Find the equivalent transfer function C(s)/R(s).
2% (b) Find the values of K, and K, to yield a 16% overshoot and a settling time of 0.2

sec. for the closed-loop system’s step response.

10% (c) Sketch the root locus for the variations in the value of K, >0, when K, =1.

10% (d) Sketch the root locus for the variations in the value of K, >0, when K, =1.

4. Given the following system with the step inputs for both the input R(s) and the
disturbance D(s).

D(s)

R(s) + K(s+2) | +5 K, C(s)

(s+3) s(s-|:4)

10% (a) Find the total steady-state error.
10% (b) Find the sensitivity of the steady-state error for changes in K, and K.



