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1. Find the transfer function G(s)= L,(s)/V,(s) for the network shown in Fig. 1 using nodal analysis. (25%)
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Fig. 1

. o 4y’
2. Consider a closed-loop system described in Fig. 2, where C(s)=K and G(s)= (f ki )5 - Please apply
s

Nyquist plot design method to find the range of X such that the closed-loop system is stable. (25%)
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3. Solve for the state transition matrix ®(f), the state vector x(¢), and the output y(f) of the following

¥

system using Laplace transform methods: (25%)
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x(r)z[__z ) 5]x(r)+me‘”; yo=[ 2k x(0>=[2]

4. Definition: Consider ;((r);A(t)x(t) where A(#) is nxn with continuous functions of ¢ as its

entries. An nxn matrix Q(f) is said to be a fundamental matrix of ;i(t) = A()x(¢) if and only if the

n columns of Q) are linearly independent. Suppose ®(z,7,)=Q()Q'(5,), then ®(r.4) is called

the state transition matrix of 1}(1‘) = A()x(?). Please prove that

@) ®(,,1,) isan identity matrix. (5%)
(b) @7'(t,1,)=D(t,,1) (5%)
(c) @, t0)=(1)(t>t1)q)(tlato) (5%)

(d) ®(,¢,) is uniquely determined by A(z) and is independent of the chosen fundamental

matrix. (10%)




