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1.Basic structure of a negative feedback control system is shown in Fig. 1, define the symbols of
controlled system element is J, command input is A, and the output signal is K. Please fit all elements

and signals into its location in Fig. 1. (Note: please redraw Fig.1 in the answer sheet and fill the answers

in each block and line.) (17 )
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Answer:
eActuator element eFeedback signal eManipulated variable
*Command input eFeedback element eDisturbance transfer function
Controlled system oSystem error signal oController
eReference input elements Qutput signal eDisturbance
eReference input signal eDisturbance input signal
oError detector oControl signal

2. A gain-limited integrator with the parameters R;=10kQ , R,=1kQ, R=5kQ, C=0.05uF is shown in Fig. 2.
(2)Use impedance approach to find the transfer function between input node(e;) and the output
node(eg).(5 %)

(b)What are the AC gain and DC gain for the circuit?(S %)

(c)Find the time constant 1 in the circuit.(5 %)

(d)When drive a input voltage e(#)=1 Volt, please find the expression in time domain of output voltage

eo()? (5 )
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(¢e)What are the main function of the circuit?(5 %)
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3. A unity feedback system is shown in Fig. 3.

(2)Determine the range of values of K gain (K>0) such that the system is stable.(10 )
(b)Determine the gain margin (G. M.) of the system.(Note: log 5=0.6989, log 6=0.7782, log 7=0.8451,

log 8=0.9031) (5 ")

(c)For the gain that results in marginal stability, determine the oscillation frequency.(5 %)
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4. A single-axis robot system has a block diagram given in Fig.4. The input signal is a voltage represents

Fig.3

the desired angel 6, and amplifier gain 1s 500.
(a)Find the steady-state error(e;) of the system when 9=90" with (1)D(s)=1, (2)D(s)=1+0.5s,

(3)D(s)=2+1/s. (12 &)
(b)What is the effect of the derivative term in the PD controller on e,?(5 %°)

(c)What is the effect of the integral term in the P1 controller on e (5 %)
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5. Figure 5 shows the system frequency response data on Bode plots.

(a)Find: (1)gain crossover frequency e, (2)gain margin G.M., (3)phase crossover frequency &y, and
q g ¢
(4)phase margin PM.(12 4)

(b)Assume that the system has minimum phase transfer function, estimate the transfer function.(4 )

Bode Diagram
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