	24-451
	           Feedback Control Systems

	Fall 2000


Quiz #2

As shown in the figure below, a block with mass M is attached to a spring K and damper D, and is supported on a frictionless plane. A wheel (of radius r and moment of inertia J) rotates about its stationary axis while rolling over the block. The block is subjected to an external force f(t), resulting in a block displacement y. Denote the velocity of the block by v(t)=y((t). Assume zero initial conditions and the following parameter values: M=1/2, J=2, r=2, D=3, K=2.

1. (50 points.) Find the transfer function V(s)/F(s). Hint: consider Y(s)/F(s) first.

2. (25 points.) Calculate the block velocity as a function of time, v(t), for a unit force input  f(t)=u(t).

3. (25 points.) Calculate the block velocity as a function of time v(t) for  f(t)=(t), where the  function has the properties that (t)=0 for t>0, (0)=(, and
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