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Linear Control Prof. M. Krstic

MIDTERM April 28, 2009

SOLUTIONS



Problem 1-. (5 points) Using block diagram reduction techniques, find

Simplify the transfer function as much as possible to receive full credit.
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Problem 2. (7 points) Using Mason's rule, find the transfer function fi in the fotlowing system:
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Problem 3. (5 points) Consider the feedback system for controlling the yaw of a fighter jet:

Find the sensitivity of the closed-loop transfer function 7(s) to a small change in the pa-
rameter a.
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Problem 4. (7 points) Consider a DC motor with PD control:

(") (4 points) Find K1
3 secffi.
(b) (3 points) What is

Ki

and K2 such that

the overshoot and

the peak time is 1 second and the settling time is

the rise time for K1 and K2 determined in (")?
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Problem 5. (6 points) Determine the number of unstable poles for the following polynomials:

(a) (3 points) Pt : s5 + 2s4 + 2s3 + 2s2 * 3s * 4

(b) (3 points) Pz: s6+ s5 +3sa +4s3 +s2 + s+ 1
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