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1. (20%) For the system given in Fig. 1.
(a) (10%) Plot the root locus with respect to X (Assume K>0).
(b) (10%) Determine the range of X for stability.
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Fig. 1

2. (10%) In Fig. 2, please find the transfer functions, Gi(s) = Xi(s)/F(s) and Ga(s) = Xa(s)/F(s), for the
system if M1=8 kg, M>=5 kg, B1=4 N-s/m, B2=3 N-s/m, K=3 N/m.
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3. (20%) In Fig. 3, consider the operational-amplifier circuit, where R1=500 MQ, R2=20 M, R3=] k€,
R=50kQ, C1=0.01 pF, and C2=0.1 pl.
(a) (10%) Please find the transfer function G(s) = Vo(s)/Vi(s).
(b) (10%) Please find the poles and zeros of G(s).
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The fundamental frequency in a Fourier series is the highest frequency component of the signal.
Resonance peaks are a desired feature in an ideal frequency response of a control system.

The time constant of a first-order system directly determines its bandwidth in the frequency
domain,

Impulse response analysis is primarily relevant for theoretical calculations and has limited
practical use in control systems design.

The impulse response of a time-invariant system can be used to predict its behavior under any
arbitrary input.

The derivative term in a PID controller amplifies high-frequency noise present in the system's
feedback signal.

Time delay always affects all frequencies in a control system equally.

Time delay always results in a reduction in the system's bandwidth.

Bode diagrams are only applicable for linear time-invariant (LTI) systems,

The frequency response of a system is the Fourier transform of its step response,
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