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1. Consider the following linear system: 

.X ( t) = Ax ( t) + Jtu ( t) 
y(t) = Cx(t) 

(a) Please derive the "Separation Principle" for it. (10%) 
(b) What's the physical meaning of"Separation Principle"? (10%) 

2. For the plant 

~ltABWJ = 0211 • iri=x : 2 

Please design the feedback gain to yield a 15% overshoot and the settling time at 0.3 second. 
(15%) 

3. Consider the closed-loop system represented in the state space: 

X= AX +Br 

y=CX 

(a) If the input is a unit step, where r = 1 , please derive the steady state error e ss . ( 1 0%) 
(b)Ifthe input is a ramp function, where r = t, please derive the steady state error ess .(10%) 

4. Consider the state equation of a second-order digital control system that is represented by 

where 

x ( k + 1) = Ax ( k) + Bu ( k) 
y(k) = Cx(k) 

A = [~I ~]. B = [:] and C = [I 1]. 

Please find the control gain matrix G for the state feedback controller u ( k) = -Gx ( k) such 
that the characteristic roots of the closed-loop system are z, = -0.1 and z2 = 0.5 . ( 1 0%) 
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5. Consider the differential equation 

d 2x dx ... 
- 2 +5-+7=f(x) 
dt dt 

where f ( x) = sin x is the input. Please linearize the differential equation for small 
excursions, (a)x = 0, and (b)x = 7T. (15%) 

6. Please find out the transfer function of the Bode plot with a damping which damping ratio 
is 0.2 as below (20%) .; 

Bode Diagram 
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