ECE 332
Homework #1

1) Consider the spring-mass system shown below. The input v is force, and the output y is the deflection

from the equilibrium position. The mass and spring constant are m = k = 1.
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a) Verify that the system is governed by the differential equation
R
y® 1+ 2y = U + u.

(Hint: First write Newton’s 2nd law for each mass.)
b) Find the eigenvalues of the system.
c) Write the general form of the natural response of the system.
d) Find the transfer function.
e) Find the poles and zeros.
f) Are there any hidden modes?

2) For each of the following rational functions, perform polynomial division of denominator into numerator

and write the function as a sum of a polynomial and a strictly proper part.
a) si‘isz—l-s%-l
s
b) s:';j:sz—s»—l
s+1
C) s:*—szj:s——l
s24s+1

s":t4ssi632j:4s-_t1
d) —25-42

3) For each of the following rational functions, use the euclidean algorithm to find the GCD of the numerator

and denominator and find the poles and zeros.
a) s:‘j:sg—2
s1 1453485248544
b) 8% —s242
s5+st4s3 45524549

4) In MATLAB, type n = 2; hwl4 to run the Euclidean algorithm on a pair of randomly chosen polynomials
of degree 2. The program returns the greatest common denominator ged of the two polynomials along with
the amount of time etime required to compute ged. For comparison, the program also computes the roots
of the polynomials (not displayed) and returns the amount of time rtime required to do so. Increase the
value of n and notice how etime and rtime change. Continue to increase n until computation time becomes
intolerable. How long does it take to run the Euclidean algorithm in this case?
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