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1. In a DC servo motor speed control system, the system constants are:

Moment of inertia of the motor and load = 2kg-m®

Motor torque constant = 1 N-m/Amp

Motor back emf constant =1 V/rad/s

Motor armature resistance = 0.5 Q
The system is controlled by a current feedback and a velocity feedback. The block
diagram is shown as
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(1) Find the transfer function I(s)/¥(s) and axs)/I(s) [10%)]

(2) If the current step response has steady-state error of 10% and very fast response,
find the current controller (Ks+K3)/s [10%]

(3) If the speed step response has damping ratio of 0.8 and undamped natural
frequency of 1 rad/sec, find the speed controller (Kss+Ky)/s  [10%]

2. In electrical circuit, Ey(z) is the input voltage, and E,(?) is the output voltage.
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(2) Sketch the Bode plot to show the system characteristics. [10%)]

7

(1) Find the transfer function of Eo(s)/E;(s) in this form X [10%]
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3. Consider a linear system X + 5x + a(t)x = b(t)u , where a(t) €[-1,1].
(1) Suppose only x(?) is available and it is not proper to get x(¢) from calculations.
Find all stabilizing controllers for the system with b(z) =1. [15%)]
(2) Repeat (1) but with b(¢) e[1,2]. [10%]

4. Given a linear system % = —10x + (|d,| + 1)u + d,, where d, and d; are two known

disturbances. Suppose that all states are accessible.
(1) Design a controller u such that x copies the dynamics of the system

y=-20,5~w;y

where ¢=0.707 and o, =1. [15%)]
(2) What condition is necessary and sufficient for x(¢) to be identically equal to
y(t) forall te[0,) ifaproper controller can be found in (1). [10%)]




