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1. A system is characterized by the following state equation
5| _[-3 1[x71.]0,
o -2 oflx]

a) Find the transfer function of the system. (5 Points)
b) Compute the state transition matrix (4 Points)
¢) Show that if the above system is state controllable and state observable. (2 Points)
d) Obtain the solution to the state equation for a unit step input under zero

initial condition. (4 Points)
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2. a) Consider the system shown in Figure 1; determine the value of k such
that the damping ratio { is 0.5. Then obtain the rise time, maximum

overshoot percent, and settling time. (10 Points)
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b) Find the range of values for k so that the system represented by
Figure 1 will be stable and find the frequency of sustained
Oscillation (10 Points)
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s(s+4)

error for step input, ramp input, and parabola input in Figure 1.
(5 Points)

3. a) Given G,(s)= H{s)= —i; . G.(s)=1 Calculate steady-state
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b) Using cascade decomposition technique, obtain the state-space
Y (s) _ (s+1)7(s+4) (10 Points)
R(s) (s+2)(s” +25+2)
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4. Choose the right answer; ( 5 Points)

i. Which among the following is a closed-loop control system?

a) Traffic signal. b) Washing machine.
(c)A man driving a car. d) All the above.

jii. The most important advantage of the closed-loop system
over open loop system is

a) More gain. b) Better stability.
c) Greater control over d) No advantage.
system dynamics.

iii. The time domain specification which is dependent only on,
the damping ratio { is

a) Rise time. b) Peak time.

¢) Settling time. d) Peak overshoot.
iv. The presence of multiple poles on the imaginary axis that

the system is

a) Stable. Unstable.
c) Marginally stable d) none of the above.

v. The damping ratio { of a second order system whose
response to unit step input is having sustained oscillation is

@¢=0 b) (> 1
9t=1 d){<1



