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Problems

1. An alternating current with an amplitude of 5 A is flowing through a 10 Q resistor. What
power is dissipated in the resistor?

2. An alternating voltage with an amplitude of 30 V and a frequency of 1 kHz is applied in turn
across: a) a 50 Q resistor; b) a 250 mH inductor; and c) a 1.5 uF capacitor. What is the
amplitude of the resulting current in each case? What is the power dissipated in each case?

3. The figure below shows the applied voltage E (solid line) and the current i (dashed line) for a
series LCR circuit.

a. Does the current lead or lag the applied voltage?
b. Is the circuit acting mainly inductively or mainly capacitively?

c. Isthe frequency of the applied voltage greater or less than the resonant frequency of

the circuit?
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4. A series circuit consists of a capacitor C = 1 nF, an inductor L = 10 uH, a resistor R =10 Q
and a variable frequency power supply having a voltage amplitude of 10 V and zero internal
resistance. Initially, the angular frequency is set to ©g = 2 x 10° rad sec™™.

a.

b.

Calculate values for the reactances of both the capacitor and the inductor.
Calculate the phase angle by which the current leads the voltage.
Calculate the magnitude of the impedance of the circuit.

The frequency of the power supply is now varied. Sketch a graph of the current
amplitude | against the angular frequency mq. At what value of the angular frequency
will the current amplitude be a maximum and what is the value of that maximum
current amplitude?



