24-451
           Feedback Control Systems

Fall 2000

Homework #5

Due Tuesday 10 October at 3 pm

Reading: Nise Chapter 5.1, 5.2, and 3.

Problems: 

1.  (10 points.) Nise Chapter 5, Problem 1. Hint on MATLAB: use the functions tf and feedback.

2. (10 points.) Nise Chapter 5, Problem 5. Hint on MATLAB: use the functions append and connect.

a. (20 points.) Consider the following mechanical systems. Find the differential equations of motion for each system. Determine the transfer function for each system from the resulting equations of motion.

b. The translational system shown in Nise Chapter 2, Problem 27.  Assume that f(t) is the input and x3(t) is the output.

3. The rotational system shown in Nise Chapter 2, Problem 30(a).  Assume that (t) (labeled T(t) in Figure P2.16) is the input and 1(t) is the output.

4. (20 points.) Consider again the mechanical system shown in Nise Chapter 2, Problem 27. Use the differential equations of motion obtained in Problem 3a to derive a state-space representation for this system. Hint: Convert each 2nd order ODE into two 1st order ODE’s. To form the state equations, write all resulting 1st order equations in terms of a single matrix differential equation. Assume that f(t) is the input and x3(t) is the output.











































