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1. (25%) Suppose a physical system under input () “canbe modeled by the
differential equation ¥ +250) + 4x(t)+ Kx(f) = r(t) with zero initial conditions,
Find out

(a) the conditions on X such that the solutions of this
asymptotically under bounded input, (12%)

(b) the value of K such that the steady state wiil have 4
unit step input. ( 13%)

physical system will be 0

pure oscillatory solution for

2. (a) (12%) Please draw the root locus for the Systems ] and 11 as shown. You must
explain how the root locus is constructed, Also, which system do you think has a
smaller overshoot in its unit step response when K = 57 Please explain,
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(b) (13%) Please draw the root locus for the s

ystem as shown below. You must
explain how the root locys is constructed.
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3. (25%) Consider the following system:

01 0 9 0
0 0 -1 0 !
ax/ _ =1
/a,t0001x+0u,y[0001¥
6 0 5 ¢ -2

(1) Prove and determine that this System is controllable or uncontrollable, (12%)
(2) The state feedback contro] 4 = the k=(k K, k,] will be designed to

let controlled system closed-loop poles be placed at -1, -2, -14, find &1, ks, &y and
ky. (13%)

4. (25%) For the given contro] system: ‘
(i) Neglecting the feedforward controller G s aod the disturbance Fr , derive the

x(f =) dye o unit-step disturbance input of Fr; (c) the steady-state valye
x(f=w) dueto unit-mmpcommagdinpm of x*. {6%)

(4) Applying the feedforward controller G, and neglecting the disturbance Fy,
derive the transfer fimction Hay ()8 v(s) /v (s) and then find G, to yield the

ideal position tracking control, i, H gy (5)4 x(s)/ x*(s).. (5%)
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