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1, Briefly answer the following questions:
(1) What are the sources of nonlinearities in a dc motor? [#%5 4 4]
(2) Give the definition of the system type of a linear time-invariant system, [#5 3 4]
(3) What is a causal system? [+t 4 : 3 5]
2. Consider a system described by the following set of algebraic equations:
X; =G, X, +G,, X, +CaX +GpX, X;=GpuX,, X,= G+ Gy X,, and X,
where X is the input variable and X is the oniput variable.
(1) Construct the signal flow graph for the system. [4F4-: 5 21 (2) Find the gain of X545, [3F4 : 10 e |
3. A feedback control system is shown in the figure below. Usin,
values of X for which the system is stable. [ 4% 115 9]
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Figure for problem 3
4. Consider the system of the figure beiow,

(a) Sketch the root locus with respect to K for the system. {214 : 10 4]
(b) Please determine a gain K so that the steady-state error to a step

input is minimized and estimate the rising
time of the step response at the same time. (34 15 4%]
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Figure for problem 4

3. Please draw the open loop Bode plot and Nyquist plot for the system of the figure below. [t 4 : 10 4]
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Figure for problem §

6. The state-space representation of a linear control system is given as
X 0 1 oflx] (41
2(=(0 0 1llx|+ 0
X -2 -5 —4ix I

X
y=[1 0 0]l x; [+2u
%3
(1) Find the eigenvalues and the corresponding eigenvectors of the mairix A [#4:8 23
(2) Find the transition matrix ¢(¢) of the system. [#4- : 9 %]
(3) Check the controllability and observability of the system. [+t 4 : § 4]
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