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1. Please complete the block diagram of Fig. 1 by filling in the blocks (1)-(4) using the name

of devices shown in Fig. 2.
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Closed-loop control of the speed of a turntable.

2. Please complete the following Laplace Transform pairs. (20% in total; 4% for each)

) F(s)= £/} (s)
step function, u(¢) (1)
sin wt (2)
s 3)
e 4
impulse function, 6(¢) ®))

3. A mass-spring-damper system is shown in Fig. 3(a), where m, ¢, and k are the mass,
spring constant, and damping coefficient, respectively. A force f{f)=2 Newton is applied to

the system. Where, the mass displacement y(¢) is plotted and given in Fig. 3(b). (30% in
total)
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Fig. 3. A mass-spring-damper system to be analyzed.

(1) Derive the dynamic equation of motion of the system and find the transfer function.
(8%)

Y(s)
G (S ) = @
(2) Determine the natural frequency w, and damping ratio { from the response curve
shown in Fig. 3(b). (8%)
(3) Determine the parameters m, ¢, and k.  (6%)

(4) If f[)=2sin(¥), find the steady state response ys(f). (8%)

4. The transfer function of a unity feedback control system is given as

G(S) — (s+5)

(s+2)(s+4) (15% in total)

(1) Please sketch the Bode plot of the system with the transfer function. (10%)
(2) Is the system stable? Why? (5%)
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5. A closed-loop system where R(s) is a unit step function is shown in Fig. 4. (15% in total)
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Fig. 4. A closed-loop system.

7s)

(1) Find the range of K for which the closed-loop system is stable. (10%)

(2) Find the value of X that gives the minimum steady-state error of the closed-loop

system. (5%)



