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1. (# 20 %) Consider following system shown in Fig. 1, where

1

= e

(a) Sketch the Nyquist diagram for the system. (10 %)

(b) Use the Nyquist criterion to determine if the system is stable? (10 4-) ’

Rs) + E (s)
| =T (S) e >
Fig. 1
2.(H# 20 o)
For the system shown in Fig. 1, where
10
G,(s)= ,
)= 10

find the steady-state error with an input of r(t)=4+6¢+3¢, t>0.

3.(#£ 20 )
Consider the system given by x(r) = { Jx(t){ IJu(t), y@&)=[1 1}x().

(a) Determine if the system is controllable ? (10 %)

(b) Determine if the system is observable ? (10 %)
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4. (20 %)

Consider the following system shown in Fig. 2 below.

(a) Find the equivalent single block that represents the transfer function ,

—_C_(_‘Q: A
T(s) = R0 2(10 %)

(b) Determine the damping ratio, percentage overshoot, settling time, rise time, and

damped frequency of oscillation subject to a step input. (10 %)

R(s) +
10

s+ 12

10

Fig. 2

5.(& 20 %)

0.2s

A system is represented by the state and output equations:

0 2 3

0

x=|0 6 5|x+|1|u, y=[1 2 0]x

1

4 2

1

(a) Find the characteristic equation. (10 4-)

(b) Find the poles of the system. (10 %)




