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1. Obtain the transfer function E,(s)/E;(s) of the operational-amplifier circuit shown in
Figure 1. (20%)

. . Fig. 1 .
2. Obtain the transfer function Y(s)/U(s) of the system shown in Figure 2. The input u is a
displacement input. (20%)

Fig.2
3. Determine the values of K and k of the closed-loop system shown in Figure 3 so that the

maximum overshoot in unit-step response is 25% and the peak time is 2sec. Assume that
J=1kg-m?. (20%)

C(s)
Sy

Fig. 3

. Consider the system defined by
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Obtain the sinusoidal transfer functions -2Y%)  Yz0@) YiG@) g Y2(w) In deriving

U1(w) ’ U1(o) Uz(jw) Uz(jw)
Y1 (jw) Y, (jw) N .. . .. Yi(w) Yo(jw)
0, (o) and U.Gay Ve assume that U,(jw)=0. Similarly, in obtaining T, 0a) TR

we assume that U; Gw)=0. (20%)

. {1) Sketch the root loci for the system shown in Figure 4;(5%) (2) Compute the angles of

asymptotes (5%); (3) the intersection of the asymptotes (5%); (4) the breakaway and
break-in points. (5%)
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