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1. (15 points) Answer the following questions

1.1 What is damping ratio? How does it affect th e performance of the control system?

1.2 Why are PID controllers important and wide:y applied in industry?

1.3 What is 'Stability' of the control system? Ho IV does it relate to the disturbance

signal?

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

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



2 (10 points) Explain what you know on the pneumatic, hydraulic and electronic controllers.

You should focus on its system components, applicatio ns, and advantages and limitations.



3 (20 points) Determine all information required for ske tching the root locus of the unity

feedback system having

G(s) -_ 5k th, also show e sketch ar d specify the range ofK that makes the
S(S2 +24s+10)

system stable.



14 (J5 points) For the unity feedback system shown in Figure 1, if Gls) = 1250/s(s+50)

R(S)

+ C(s)

r---- ~.I It-----r--_-.
I C(s) [

1

Figure 1

4.1 Calculate the expected percent overshoot for 1 unit step input

4.2 Determine the setting time for a unit step input

4.3 Determine the steady-state error for input, ret) = 5u(t)



5 (20 points) The CNC lathe was shown in Figure 2. The tool was controlled via the

commands to the required positions in order to cut the workpiece which was rotated on the

spindle. If the input, ret), is a step function and the overshoot of the output is limited to 5%,

design the control system of the lathe to minimize the steady state error. (Hint: show each

step and explain reasons till reach the solution)
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Figure 2


