
MCG 3307: Control Systems II
Quiz 1

March 11, 2010

Policy

The present test is closed book and closed notes. Illegible work and loose sheets will not be graded.

Problem

Consider a unity negative feedback control system with the following feed-forward transfer function

G(s) = α
s+ 5

(s+ 1)(s2 + 4s+ 13)
(1)

where α is a real parameter in [0,+∞).

(1) (2 points): Find the intervals on the real axis where the root loci exist.

(2) (2 points): Find the number of asymptotes and, if they exist, the angles and the interception
with the real axis.

(3) (2 points): For the pair of complex conjugates poles, find the angles of departure of the
related branches.

(4) (2 points): The roots of the equation

dα

ds
= 0 (2)

are

s = −7.23, s = −1.38± 1.75j (3)

Determine (or explain) if there are break-in and/or breakaway points.

(5) (2 points): Based on the information obtained in previous points sketch the root-locus.
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Figure 1: Plot of the function tan−1(y/x)=tan−1(Im(s)/Re(s)) for Im(s) = 2 (dashed line) and
Im(s) = 3 (solid line), and Re(s) in the range [−6, 3].
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