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1. (25 pts) Given the following signal flow, Figure 1,
(a) turn the signal flow into a block diagram with Gy to G4 shown. (5 pts)
(b) reduce (a) to the overall transfer function with only ONE block. (5pts)
(c) find the corresponding forward path gain. (5 pts)
(d) find the corresponding individual gain. (5 pts)
(e) use Mason’s rule to find its transfer function. (5 pts)
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Figure 1: Signal Flow

2. (25 pts) Given the unity feedback system of the figure with

Gls) = 84
)= 55T+ 555 + 1255 + 255% 1 4557 + 5052 + 825 + 60)

R(s) +% ZON . ON

tell how many poles of the closed-loop transfer function lie in the right half-plane,
in the left half-plane, and on the jw-axis.

3. (25 pts) Given a unity feedback system that has the loop transfer function.

K
s34+ 12s%2 +17s - 30
(a) Sketch the root locus. (8 pts)
(b) Find the breakaway point. (4 pts)
(¢) Determine K for the system with complex roots with damping ratio £ equal to

1/7/2. (8 pts)

(d) Determine K so that the roots lie on the imaginary axis. (5 pts)
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(a) FHEHZ T ZFTEFERY Bode Plot = (10 pts)

(b) FBHEHZ 5 ZEFTEFER Polar Plot » (5 pts) :

(¢) ERItE % 4R Phase Margin % Gain Margin 7%%77//“‘7 (6 pts)

(d) sEH A 4EE%ETHY P-control #2525 » K {EAVEE A closed loop system &

FE? (4 pts)
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