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Score summary

QUESTION # FULL SCORE ASSIGNED SCORE REMARKS
1 25
2 10
3 a5
4 20
TOTAL 100




1 (25 points) Answer the following questions

1.1 (4 points) What is damping ratio? How does it affect the
performance of the control system ?
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1.2 (3 points) What would happen to a physical system that becomes
unstable?
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1.3 (3 points) How can you tell from the root locus that the settling time
for the underdamped system does not change over the region of gain ?
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1.4 (4 points) Briefly describe how the zero of the open-loop system
affects the root locus and the transient response.
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1.6 (3 points) The forward transfer function of a control system has
three poles at -1, -2, and -3. What is the system type?
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1.7 (5 points) Highlight the advantages and disadvantages of the following
control system.

Control system Adwvantages Disadvantages
Proportional

Integral

Derivative

PID

2 (10 points)

2.1 Describe the components of the hydraulic system and explain their
functions and limitations.
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2.2 Describe each component of the pneumatic system and show how to
set them into a system.

.......................................................................................
.......................................................................................
.......................................................................................
.......................................................................................
.......................................................................................
.......................................................................................
.......................................................................................
.......................................................................................
.......................................................................................
.......................................................................................
.......................................................................................
.......................................................................................
.......................................................................................
.......................................................................................
.......................................................................................
.......................................................................................
.......................................................................................
.......................................................................................
.......................................................................................
.......................................................................................

3 (45 points) Demonstrate how to reach your answets.

3.1 (6 points) Given the system with the transfer function of
G(s) = 36/s°+4.25+36, Find the { and ®Wa
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3.2 (6 points) Given the pole-plot as shown in Figute 1. Find Tp and Ts
Hint : Tp = 1/wy, and Ts =4/ Cwa)
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3.3 (5 points) Find the steady-state error for the system in Figure 2, if
T(s) = 5/(s*+7s+10), and the input is a unit step.

+
R(s) PN O éb‘m

Figure 2




3.4 (70 points) For the system shown in Figure 3, find the

following
a) The system type.
b) The value of K to yield 0.1% error in the steady-state.
R(s) + (s+1) C(s)
b sA(s+2)
z I
Figure 3



3.6 (70 points) Sketch the root locus of the system as shown in
Figure 5.

R(s) + ‘ 10 Cls)
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4 (20 points)

We are given a feedback system with an open-loop pole at the
origin (a “free integrator”) and another open-loop pole at -1. In
this system, our objective is to evaluate a proposed
proportional-derivative (PD) compensator that would
approximately exhibit settling time of 4 seconds and overshoot
of 16.3%. (Hint: This value of overshoot corresponds to a
damping ratio { = 0.5.) The proposed PD compensator
cascades an open-loop zero at -4.

4.1) Use a graphical construction on the s-plane to verify that
the proposed PD compensator indeed meets the design

requirements.

4.2) Apply the same graphical construction in 4.1) to determine
the feedback gain K of the PD compensated system.
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