SUMMARY

The goal of Chapter 31 has been to understand the fundamental physical principles that govern electric

circuits.

GENERAL STRATEGY

MODEL Assume that wires and, where appropriate, batteries are ideal.

VISUALIZE Draw a circuit diagram. Label known and unknown
quantities.

soLVE The solution is based on Kirchhoff’s laws.

* Reduce the circuit to the smallest possible number of equivalent
resistors.

* Find the current and the potential difference.
e “Rebuild” the circuit to find I and AV for each resistor.
AssEess Verify that

¢ The sum of potential differences across series resistors matches
AV for the equivalent resistor.

¢ The sum of the currents through parallel resistors matches / for
the equivalent resistor.

IMPORTANT CONCEPTS

Ohm'’s law

A potential difference AV between the ends of a conductor
with resistance R creates a current
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Kirchhoff’s loop law
For a closed loop:

e Assign a direction to
the current /.

e 2(AV), =0

Kirchhoff’s junction law
For a junction: (’
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The energy used by a circuit is supplied by the emf £ of the
battery through the energy transformations
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The battery supplies energy at the rate

Py = IE
The resistors dissipate energy at the rate
(AVp)?
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RC circuits

The discharge of a capacitor
through a resistor satisfies:
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