	24-451
	           Feedback Control Systems

	Fall 2000


Homework #4

Due Tuesday 3 October at 3 pm

Reading: Nise Chapter 2.8, 2.10, 2.11.

Problems: 

1. (10 points.) The magnetic structure of a DC motor allows us to assume that at any time instant, the plane that contains the armature coil (N turns) is parallel to the magnetic field as shown in the figure below. Let the armature current be ia, and the rotor angular velocity be . Show that the torque on the armature is =Kia,  that the armature back emf is eb=Kb, and that the proportional constants are equal: K=Kb.
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2. (10 points.) Nise Chapter 2, Problem 45.

3. (10 points.) Nise Chapter 2, Problem 42.

4. (10 points.) Nise Chapter 2, Problem 46 (ignore the armature inductance).

Hint: Draw free-body diagrams for the two shafts as well as the mass M. Note that a force on the mass corresponds to a torque on the lower shaft. You may wish to avoid using impedance reflection since it is not directly applicable.











































