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(20%) Consider the system shown in the following figure, find the ror;jt locus of the

system when K > 0 7 What is the range of K for which the system 1s stable ?

+ (s+3)
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(/096) Sketch the Bode diagram for the transfer function : G(s) = 105

(s+1)(s+20)

(30%) Given the double integrator system shown below, design a closed loop
controller for & the performance required is:

a) no overshoot for step input

b) no steady state error for step @ command

c) bandwidth of the closed loop system = 10 rad/sec.

d) rnise time as short as possible
You may use 8, w, or both @ and w as feedback for the controllef, an_d may not use

derivative operation in the controller.
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(30%) A motor-load system connected with a shaft is shown below. Let .J; and J,be
the inertia of motor and load respectively, K, is the spring constant of the

G(s)
T(s)

connection shaft, and 7 is the motor generated torque. Find and sketch its

Bode diagram (approximate) ?
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>. (10%) The frequency response of a closéd-loop controi system is shown belﬁw
where |G(s)] and < G(s) are the magnitude and phase plots of the system separately

tind y(2) when r(1) = 10 Sin(40 1) 7
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