wa s
#8
Bk :

se ew

353 BHyEBAP 100 PEEFL3EHAEEEENAE
B 3% 4]

¥ 353

2 #£ | Hz% / ®

FRERELMEL  RRAEIHELSE A TFHSY -

1. Consider the inverted pendulum system shown
in Fig. 1. Assume that the mass of the inverted y | y
pendulum is m and is evenly distributed along N
the length of the rod. (The center of gravity of .
the pendulum is located at the center of the rod.) 8 ¢
Assuming that 6 is small, (1) derive G
mathematical models for the system in the forms /
of differential equations, (2) transfer functions, ¢
ie., X(s)/U(s) and ®(s)/U(s), and (3) state-space
equations. Use the state vector x = [4, 8, x, x']".
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2. Consider the closed-loop system shown in Fig. 2.
Determine the range of K for stability. Assume

that K> 0. [ #4110 4]
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3. Consider the following state equation and output equation:

o
~

U —p— M

Fig. 1
7777 /7 77, 777

NN
O
O

-

H1 -6 1 0][x] 2 X,
X ={~11 0 1|lx [+|6]u; y=[1 0 0]x,
(%] =6 0 0| x]| |2 X3

Show that the state equation can be transformed into the following form by use of a proper transformation

matrix:
(%] [o 0 -670z]
ZLi=11 0 -11{lz |+|0u

. 01 -6z |0

Then obtain the output y in terms of 2, zp, and z3. [#+4- 1 20 &)
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4. Given a linear input/output system: _gx; =Ax+ Bu,y=Cx+ Du,

-4 2 0
where 4= L 5 J,B = u,c =[o 1}jp=0
Please find the rising time, overshoot and the steady state error of the system output for a unit step input [t
> :1549]
5. Plot the root locus for the system in the figure below. [#4-:7 %) Using the root locus, please determine
the gain K so that the rising time of the output response of the system is less than 0.1sec. [3t4 : 8 4]
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Figure for problem 5.

6. if the open loop transfer function KG(s)= ——i—i)—z (1) Please plot the Bode magnitude and phase for the
s

s(
open loop system and find the phase margin and gain margin [ 34 : 10 4] (2) Please plot the Nyquist plot
of the open loop system and discuss the stability of the close loop system. [#+4- @ 10 %)
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Figure for problem 6.
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