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the corresponding transfer function from Vi(t) to v (t) . (10pts)
(c) If the values of k + b v ~ R C L are all equal to 1, please compare the transfer functions in (a) and (b),
describe what the difference between them, and explain the reasons. (5pts)
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A unity feedback system where a plant transfer function G(s)=K/s(1s+1) and a cascade controller transfer
nction D(s)=Ky+K,/s are shown in F. igure 3. Please answer the following questions:

(a) What type of control is it? (2 pts) Write the control signal in time domain. (3 pts)

(b

) What is the system-type number before and after the controller is implemented? (2 pts) Explain the practical
significance of this number. (3 pts)

(c) Find the closed-loop characteristic equation. (5 pts)

(d

3.
fo

) Applying Routh’s test to determine the range in terms of K, and K for a stable system. (10 pts)
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A unity feedback System shown in Figure 3 has an open-loop transfer function G(s)=1/s’. Please answer the
llowing questions:

(a) The open loop forward sy'stem can process satisfactory steady-state error to both step and ramp inputs signals.

(b

Please explain why? (10 pts)
)But its closed-loop system has poor steady-state error. Please explain why? (10 pts)

(c)Can a proportional control D(s) fix the closed-loop problem and why? (5 pts)

= manal

FASIN



o v
BT A BBOS B R - IF A A B RES « P q 5 2x \

FTAl : BYRTRESRRELT THGRID RHE ¢ EBs]
LAHCER)

I PR

4. A closed loop system is shown in Figure 4, where G(5) represené the transfer function of a stable minimum
phase system and k represents the gain of the controlier. F, igure 5 shows the magnitude diagram of the Bode plot of
G(s).

(a) How many poles and zeros does G(s) have? (4%)

(b) Please write down the corresponding transfer function of G(s). (6pts)

(c) Please draw the corresponding phase diagram of G(s). (8pts)

(d) Please find the suitable region for k to stabilize the closed loop system. (7pts)
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