11. Electricity and Magnetism (Spring 2003)

Secret Circust: A two-terminal “black box™ is given to you. Inside the box a circuit is attached to the
terminals which is known to contain a lossless inductor L, a lossless capacitor O, and a resistor R

When a 1.5 Volt battery is connected across the terminals, a current of 1.5 millhamperes flows. When
an AC voltage of 1.0 Volt (RMS) at a frequency of 60 Hz is connected, a current of 0.01 amperes
(RMS) flows. As the AC frequency is increased while the applied voltage is maintained constant

the current is found to go through a maximum exceeding 100 amperes at v = 1000 Hz. What is the
circuit inside the box? What are the values of R, L, and C?
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