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Problem 2(6 points)
You have probably noticed that when a circuit carrying a large current is interrupted, a
spark occurs between the poles of the switch (or the poles of a plug that is pulled).
(a) Explain this phenomenon. Where does the energy for the spark come from?
(b) Assume an inductor L=1mH and a resistor R=10€2 are connected in series to a
battery providing V=100V. How much energy is stored in the inductor a long
time after the circuit is closed?.
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2) The self-inductance of the circuit causes the current to persist until the voltage developed across the gap
acting as a capacitor causes it to stop. Now this gap usually has a very small capacitance and the current,
which we have assumed to be large, can charge the gap to a very large voltage. Thus the spark develops
when the air brakes down. The energy for the spark comes from the energy stored in the self-inductance of
the circuit, (1/2)Li%.

The equilibrium current is i = V/R = 100/10 = 10 amps. The energy stored in the inductor is (1/2Li* =
(1/2)(1/1000)(100) = 1/20 joule.
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