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Problem 1 (50%)

For the circuit as shown in Figure P1, ¢, (t) is input voltage and ¢, (t) is output voltage. (a)
Obtain the transfer function(G(s)=E,(s)/ E,(s)) of this system. (b) Obtain the output

e, (t)if e, () is a unit step function. (c¢) Obtain the output e, (t) for ¢,(t)= 10sin(wt) and
t1>0.
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Figure P1
Problem 2 (50%)

For the system as shown in Figure P2, (1) draw the root locus as K varies from 0 to
infinity, and (2) determine the range of K so that the system is stable.
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Figure P2

Problem 3 (50%) ‘
Consider the open loop system with the transfer function

G(s) = —2

10s +1
And the input x(¢) = sin# + 0.1sin 1000¢

Obtain the sterdy state output ¥ (¥)
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Problem 4 (50%)
Consider the unity-feedback system with the closed loop transfer function
C(s) k
R(s)  s(s*+s+D)(s+2)+k
Determine the stability of the system by the Nyqulst stability method
The Nyquist diagrams of

G()H(s) = ——=

ST +s+1D)(s+2)

for k=1 and k =2 are shown in Figure P4 (a) and (b) respectively.
(i) When f =1 is the system stable, why?

(i) When f =2 is the system stable, why?
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Figure P4



