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Question #1 (20 marks) Briefly explain the following questions.

1.1 List the major advantages and disadvantages of open-loop control systems.

1.2 What are the differences between the Manipulating Variable and the Command
Variable?

1.3 What is the characteristic equation?

1.4 Explain the differences among the Potentiometer, Incremental Encoder, and
Tachometer Generator.

1.5 Parameters in the controlled system are classified as C-type, L-type, and G-type.

Give examples at least one for each type of the parameters in mechanical
control system.

Question #2 (20 marks)

2.1) Simplify the block diagram shown in Figure 1, then identify the transfer function
relating C(s) and R(s).

RGs) X(s) cs)

Figure 1

2.2) Simplify the block diagram shown in Figure 2.

Figure 2
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Question #3 (15 marks)
Consider a system represented by the differential equation

2
%tzl+ 4%+ 3y=2r(t); where the initial conditions are

y(0)=1, % =0, and r(t)=1, t=0.

t=0

Solve for y(t). What is its response at the steady-state?

Question #4 (15 marks)

The transfer function of a system is
Y(s)  10(s+2)
R(s) s*+85+15
Determine y(f)when r(t)is a unit step input.

Question #5 (15 marks)

X(5)
(s)

Determine the transfer function

for the system shown in Figure 3.

Both masses slide on the frictionless surface, and k =10 N/M

Figure 3
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