
ME 413: System Dynamics & Control First Major Exam First Semester 2004-2005 (041)

PROBLEM#1: (30 marks)

In the system shown below I Uo is the displacement of the dashpot and the input to the

system. The displacement x of the mass is the output to the system.
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1. Draw the Free Body Diagram (FBD) of the system.
2. Derive a mathematical model (differential equation) for the system.

3. Write the transfer function (tf) of the system.

4. Represent the above tf in a block diagram and show the input and the output.

5. For m= 1.0 kg I b = 2.0 N-s/m I and k = 5.0 N/m I write the explicit expression of

the response x(t) as a function of time for each of the following cases:
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6. Use the Final Value Theorem (FVT) to find the steady state value Xss = lim x (t) .
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