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1. Consider the Op-amp circuit shown in Figure 1, if R, =R, R,=R and R, =R =o.If

ds’ +es+ f

5 , please determine a, b, ¢, d, ¢, and /.  (18%)
as”+bs+c

) vV
the transfer function —%L =

2. Consider a closed-loop system described in Figure 2, where C(s)=K and

s+2
G(s)= (s+2) )’ :
s(s—2)*
axis and imaginary axis crossing points in this plot, and determine the range of K such

that the closed-loop system is stable. (b) Determine the gain margin of this system suppose
K =8. (14%, 4%)

(a) Give a Nyquist path, sketch the Nyquist blot, figure out the real

3. A LTISISO system is described by X=Ax-+bu and y=cx+ du.Please derive and show

I:SI ~-A —b}

: det J

that the transfer function is X(s) =G(s)= ¢ (14%)

u(s) det(sI— A)
dv dv

4. An autonomous system is described as mE—+ CE— av+bv’ =0 for some positive a,
b, c,and m.Find the equilibrium points of the system and evaluate the local stability at
each equilibrium point. (20%)

5. Consider the system in Figure 2 in which C(s)=k . Obtain the condition on positive k
and 7 so that the closed-loop system is stable for the following G(s).

(2) When G(s)=le'“
s

1
(b) When G(S):s(rs+1)'
(c) When G(s):-——l——. (30%)

s(rs+1)?
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