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}L+/\%$§Lﬁ %ﬁ ﬁ Eﬁ\ ':'?/ff’tﬁ%}cg-ﬁi)\%ﬁ—’% EE 2 Use Routh’s stability criterion to determine how many roots with negative real parts for the :
followmg equation: g
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[[D:Ij] * i3. For a single input signal oufput (SISO) system: 3"(1)+y"(£)+6y' () +(K-3)y(@) =u(t),

idetermine the value range of K to keep this system stable. (20 pts)
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2. HIIEFEAMABEL 0 Ry - i4. Determine the system transfer function by the following Bode Gain Plot. (20 pts)
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1 The ;:q;livalent circuits of a DC motor can be illustrated as the following figure. m . ~20db/Decade
: i i i) i is ircui i is | < |20db/Decade
‘Where e,(?) is the input voltage, 7,(f) isthe current, R, is the circuits resistance, L, is : g
ithe inductance, J,, is the rotor inertia, B, is the friction loss coefficient, g,(t) isthe s :
iangular displacement and @,(¢f) is the angular velocity. o l ~40db/Decade
i]:n(t) is the torque output from the motor and 7, (¢)is the driving load. : : 0 i
= . . i 5 > log scale
iIf the following two relations are known ‘ ; i 0.2 10 30 \

T,(0=Ki,0)

ie() =Ko,

EAnd assuming 7 (f) tends to zero.

iDerive the state equations of this system with state variables, i,() and @,(®. (20 pts) H
: 5 If we have a parallel water pipe system, instead of the throttle valve, we can adjust the ﬂow
rate using inverter-controlled induction niotor drives. Can this methodology make the system

() R

a

L+ oA

.more energy efficient? If yes, indicate the energy saving amount by the pump characteristic

tand system resistance curves. If no, you can illustrate the reason and explain more details on
ithe Q-H diagram of plant. (20 pts)
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