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A control system has the structure shown in the following figure. (| D% 3
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1. Determine the region lor & when the overall system is stable.

2. Determine the final value of y{t) when r{t) is a unit step input.
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A closed loop system as shown in the following figure, where a > 10 and
K > 0. Find the region for the controller pole p 1o tnake the system salisiy
the following two criteria (I 5% )

1. the closed loop system is stable, and
2. when K < 4, the overall closed loop system is underdamped.

The Ist fundamental law (KVL) of circuit analysis says that the sum of the source
voltages must egusl the sum of the load voltages. Based on this information, (ry
to solve the following. Given an electrical network shown below, which contains a
nonlinear resistor whose voltage—current telalionship is fg= 2 exp(0.lvg and an
inductor whose voltage-current velationship is vy = L dipfde, where ip (4;) and vy
Cv;) are the resistor (inductor) current and voltage respectively. Also, v iga
small-gignal source,

(a) find the nonlinear differential equation of the network (10%)

(b} evaluate the egullibrive solution, 7, (3%

(c) determine the linearized differential equation at 7= 7, [9%)

(d) establish the transfer [unctinn, Y {s)/¥(s) (5%}
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