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1. (20%) For the control system as shown in Figure 1, sketch the root locus and determine the
maximum value of K (K>0) such that the system closed-loop poles are all real.
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Figure 1

(1) (10%) Sketch the root locus.

(2) (10%) Determine the maximum value of K (K>0) such that the system closed-loop poles
are all real.

2. (20%) For the unity feedback system with open-loop transfer function

s) 50
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(1) (10%) Find the step error constant K, ramp error constant K, and parabolic error constant
p P

Ka.

(2) (10%) The input 7(¢)=2+3t+0.5, please find the error e(10) at t=10 sec and the
steady-state error ess.

3. (30%) For the control system as shown in Figure 2, its plant model is expressed as
Xx=-10x+2u-d

y=x
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Figure 2

(1) (10%) Find the parameters K, and K; of the controller to let the closed loop poles be
located at -10 and -8.

(2) (10%) Find the following closed loop transfer functions:
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(3) (10%) Find the steady-state value of y due to unit-step input » and unit-step disturbance
change of d.

4. (30%) A mass-spring-damper system is shown in Figure 3(a), where m, ¢, k are the mass,
spring constant and damping coefficient, respectively. A force f{t) = 2 Newton is applied
to this system, the mass displacement of y(?) is plotted in Figure 1(b).
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Figure 3
(1) (8%) Derive the dynamic equation of motion of the system and find the transfer function
6l5)=2)
F(s)

(2) (8%) Determine the natural frequency @, and damping ratio ¢ from this response
curve in Figure 1(b).
(3) (6%) Determine the parameters m, c, k .

(4) (8%) If input force f(¢)= 2sin(1‘), find the steady state response y_ (¢).



