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(s+3)(s+5)(s* +25+5)

(a) (5%) Plot the root loci for the system.

1. (10%)InFig. 1, let G,(s) =1, G(s) =

(b) (5%) Find X to yield a steady-state error of 0.1 for a unit step input.
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Fig. 1

2. (10%) The control system is shown in Fig. 2.
(a) (5%) Plot the Bode magnitude and phase plots.

(b) (5%) Determine the gain margin and phase margin from (a).
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(s> +10s +60)(s +10)*
(a) (5%) Find the value of X that will yield oscillations.
(b) (5%) Find the frequency of oscillations.

3. (10%) InFig. 1, let G,(s) = K, G(s) =

X
4. (20%) In Fig. 1, let G(s)=— .
(20%) In Fig 6= 75 +105130)

second for a unit step input (assume a compensator zero at -5 on the real axis).

(b) (10%) Derive the unit step response from (a).

(a) (10%) Please design a lead controller G,(s) to fulfill a 10% overshoot and a peak time of 0.86
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5. (10%) This problem considers the following three systems whose transfer functions are

Gi(s) = ———— Gy()=—FL G (9= 1
(s+2)(s+3) (s+2)(s+3) (s+2)(s+3)(s+1)

Which system has the largest bandwidth? Which system has the smallest bandwidth? Why?

6. (20%) With a unit step input, this problem considers following three systems whose transfer

functions are

25 25 25(s +1)
G(§)=—"— G,(5)=—2  G.(s)=_207T
1(8) s% +65+25 2(5) s? +8s+25 »(5) s2 +65+25

(a) (10%)Assuming the desired output for a unit step input is 1, which of the above three systems
has the largest steady-state error? Why?

(b) (10%)Among these three systems, who has the largest overshoot? Who has the smallest
overshoot? Why?

7. (20%) With a unit step input, this problem considers following three systems whose transfer

functions are

s+1 S+2 s+3
G(s)=———"— G, (s)=——"% G(s)=—3TF
1(5) s?+65+25 2(5) 52 +65+25 (9) 5% +65+25

(@) (10%)Which of these three systems has the largest overshoot? Why?
(b) (10%)Which of these three systems has the smallest peak time? Why?




