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1. For the mechanical system shown below, obtain either the force-voltage or the force-current analog of the
system. (25pts)

2. In the following system, the output speed of a motor is detected by a tachometer that generates a voltage
proportional to the angular speed. such that v; = K,0;. Assuming that the input and the output are v,
and 8y, respectively; obtain a detailed block diagram of the system without reducing or combining the
equations, and show the variables vr. vq, %o, s 0, and v on the block diagram. (25pts)
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3. For the block diagram given below, determine the transfer function etther by block diagram reduction. or
by Mason's formula. Show vour work clearly. {25pts)

4. A feedback controller is to be designed for the following circuit.

{a) First, determine its block diagram, such that the variables vy, 11, 12, v2, 3, and ¢5 are clearly shown.

Then. obtain its transfer function from the block diagram. (25pts)
(b) Assuming that Ry = 100 k), 3 = 10k, and Cy = 50 uF, design for 'y and Rs, such that the
percent maximum overshoot, M = 9.5%, and the 2% settling time, ty5, == 2/3 5. {+25pts)
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