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. (20%) A linear time-invariant single-input-single-output physical system is descnbed

# (5]

by the following ordinary differential equation with the output y(z), the mput (1)
and the constant coefficients @, and b;," i=1,2,3: '

3y(f) . a;(0)+ a3+ aly(l‘) Byi(t) + byil(8) + byu(2)..

(a) ‘Determine the input-output reletmth}fa cf[“th)ts system with both transfer finction

and state variable models. (10%)«~ r“"
(b) Find the conditions on g, and }: 3| for the stablhty of this system (10%)

. (40%) The feedback structure of an. automoblle suspension system is shown as follows:

1 D ( (.s')

P s o -_i

(a) Determine the transfer function from the mput R(s) to the output Y(s). (10%)

(b) Select the feedback gain- K so that the characteristic equation has three mteger
roots lying in the interval —6<.s<—3. What are those roots? (10%) )

() With the choice of the gain K in Part (b), select K, so that the steady-state error
11m e(t) (where e()=r(t)— y(t)) fora umt step input is equal to zero. (10%)

(d) From Parts {(b) and (c), find the ,g],;tput.xesp e y(f) toaunit step input. (10%) -

. (40%) A unity feedback control sysfejﬁ e output y(z‘) and the 1nput u(z‘) is

shown in the following:
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(ﬁ) Determine. the .s'tate variable mode:}-f r-thi
x(f) [xl(l‘) %, (1) x3(t):| _[ J’G‘fz'"
(MIf K=1, find the ecrttwalenc""‘1‘.1@!1"1"J fom
given state equations into the d1§ggggmw__@al formy if possible. (10%)

(c) Find the zero-input response of’ this system if K=1 and x(0)={1 . 0 1] . (10%)
(d) If the’ control input .u(f)z.—[k1 k, k;|E(t), where X(¢) is obtained from Part

1 - (10%)

stem with the given state assignment

on X(f)=Px({) that transforms the :

(b), is used for state feedback design, select the values of &, k, and %; so that .

all the poles of the resulting closed-loop system are repeated at s =-2. (10%)




