EE481.3 Mid-term test, Control systems

4 Questions, Duration 75 minutes.
You may use a formula sheet, and a calculator.
Attempt all the questions. Justify your answers.

(6 marks) 1) Find the transfer function of the following system.
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(6 marks) 2- What is the equation describing the system shown below. Find the transter
function Y/F?

Take M =2.0kg, k = 8N/m and f, = 4Ns/m. What is the steady state value of the
output y, when the input force is IN. What is the settling time to within 2 percent of
the final value. Is the response of the system overdamped or Underdamped? ? If we can
replace the shock-absorber(damper), how should we choose a new shock-absorber, so that
the resulting mechanical system has a step response with a percent-overshoot of 5%.
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. Discuss the stability

_ (2545)(=810:5)
the syster™ G(s) = G+ 5.15+0.0D)
. 1 for this system- Sketch the step response of the

- the system
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(6 marks) 3- Take
system. Find a low-0r
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Find a state space representation

(7 marks) 4. Take the system G(s) = §3+0'352+é_038+0.002
for this system. What are the eigen-values of the system matrix A. Design a state-feedback

such that the resulting system has a settling time of 10 seconds and a p.o. of 5%.
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