O a>)

Semnan University

| Faculty of Mechanical Engineering

Qs»gMb o)l.o.& 9 ‘ol.;

CONTROL EXERCISES
HW-2



(6 Ed.) LBl ¢ 00 Jyu8 QLS 5l 2 sl o e
Modern Control Engineering (5th Edition) by Katsuhiko Ogata
B-3-3
B-3-4
B-3-7
B-3-10
o GBaile 2l las) 3T o ol gl w0 3ls - B-4-2

] 00 4\3‘)‘ aolol o UY‘}»» JJjL»a.s

CJC”‘:"; =2/ Iy foﬁS YIS — Sl (oW S0 FRCEWR] K



B-3-3. Obtain a state-space representation of the mechan-
ical system shown in Figure 3-32, where 1, and u, are the
inputs and y, and y, are the outputs.
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Figure 3-32 Mechanical system.
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B-3-4. Consider the spring-loaded pendulum system shown
in Figure 3-33. Assume that the spring force acting on the
pendulum is zero when the pendulum is vertical, or 6 = 0.
Assume also that the friction involved is negligible and the
angle of oscillation @ is small. Obtain a mathematical model
of the system.

SN

d&"& f:.-.-zb JJ*J QYIS — &ul&o (e S0 L] K)




B-3-7. Obtain the transfer function E_(s)/E,(s) of the elec-
trical circuit shown in Figure 3-36.
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Figure 3-36 Electrical circuit.
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B-3-10. Obtain the transfer function E (s5)/E.(s) of the
op-amp circuit shown in Figure 3-39.
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Figure 3-39 Operational-amplifier circuit.
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B-4-2. Consider the liquid-level control system shown in
Figure 4-43. The controller is of the proportional type. The
set point of the controller is fixed.

Draw a block diagram of the system, assuming that
changes in the variables are small. Obtain the transfer func-
tion between the level of the second tank and the distur-
bance input g,. Obtain the steady-state error when the

disturbance g, i1s a unit-step function.
Proportional
controller
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Figure 4-43
Liquid-level control system.
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