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1. A discrete system is described by the dynamic equation (state equations and
- * “output equation) -

0 1 0
. - x(k+1)=[_ 3 4]x(fc)+[1]u(k)
. o=l k) _., | \
(i)'Fﬂidthestate transition matrix tﬁ(k)=? : | (10%)

.(if) Find the solution y(k)" if x(0)= [j‘ ﬁg] . [g] and u(k)=1, k20. (10%)
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2. Find the input-output differential equation to descfibe the RLC network in
Figurel, where u(f) and y(1) are the input voltage 'source alnd output voltage

of C,respectively. . . .- (15%)

-~ .- Figurel
3. Consider-a linear ﬁmei-invaﬂant- system of the closed loop transfer function
Y(s) -
G =
T
'res;_rcctwely. Fmd thc steady state responses y(0) when wu(t)=1+2cos(f).

=— where u(r) and (1) " denote the mput and l.hc qulput,
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"4, For the transfer function below, find how many poles are in the right half-plane,
and on the jw-axis, (10%) ' - .
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. 5. Given the unity feedback system shown as Figure 2, where
~ g8 = ——— " ' .
) (s+2)(s* +25+2} |

solve the following problem: (15%)
+  (a) Sketch the Nyquist d‘iagram{ma'pping only the positive ja-axis). (10%)
(b) Find the gain margin with k =10, (5%)
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6, Consider the dynamical system, - = Ax(t) + bu(t), . r
v . I . 0 _ -1 “ '- .,
« where 4= b= - .
A [ 5 0] and [__ 2l - | .
. Find the control u(t) = —kx(t), such that the desired poles are located on -1 % jl.
| " (15%)
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7. Check the controllability and observability of
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