ELCLE 2260 HOMEWORK #9 probs 1 and 2 solution U
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Ex:

Circuit Breaker
for
Power System
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After being closed for a long time, the switch opens at 7 = 0.

The above circuit shows an inductor acting as the electromagnet for a relay that holds
a circuit breaker closed for a power system. A 6 V, 120 mA lamp, modeled as a 50 €2
resistor in the above diagram indicates whether the relay is on. When the switch is
opened to turn off the relay, the capacitor in the circuit prevents a current spike from
the inductor that would otherwise arc across the switch contacts. To turn the relay off
as quickly as possible, the value of the capacitor is chosen to make the circuit
critically damped.

a) Find the value of C that makes the circuit critically-damped after the switch is
opened at r = 0.

b) Using the C value from problem 1, find a numerical expression for the lamp
current, i(¢), for £ > 0.
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