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EEN 360 Modern Control Systems
Fall 2009

Midterm 2 (25 points)
Five problems (5 points each)

Open books only (closed notes, homework solutions, etc.)

Time limit: 55 minutes




Score:
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You must show your work to receive credit.

1. Consider the following closed-loop control system.
(a)  Derivethe transfer function: TF = Y(s)/T a(s).
(b)  Determine the steady-state error of the output

that is, let Ta(s) = 1/s.
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due to a unit step disturbance input,
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A control system has the following diagram.
Determine the transfer function T(s)= Y(s)/R(s)
Calculate the sensitivity, S’ using equation 4.16
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. A control system has the following block diagram. Gc(s) and G(s) are given by

Ge(s) = K/(s+10) and  G(s) = 2000/(s* + 65 + 5)

Derive the sensitivity of the system to K, s%.

R(s) > Y(s)
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A closed loop transfer function is given by
TF=2(s+6)/ [s* + 4s + 9]

(@)  Find the time response, y(t), for a step input r(t) = A, for t>0.
(b)  Determine the percent overshoot of the response.

Ce __;j_._(_&i%)— = ~
sZxhsa) RC<)

L/(( ) - -’.—:,i;;’*'r _,..—-——’—_- _ -
q ] .. Q e C (‘::GGL-F 4 f_'..a- q)
oJ slisany B S + )
= O
i““.':.. -f;‘?-—*;‘l“{;l\ =
- . d
Szz =29 7)
{ - S 0 X
—— = g e S Jr
T S 9_0.9, Sxiadd
(_:.("\ A(,!L(.Arj S* —oJ-a"'! - i









St
A unity negative feedback control system has the following plant transfer function:

G(s) = [ 6(s+5) 1/ [ s (s+1) (s+3) (s+10) ]

Determine the steady state error for a ramg input, At.




