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Chapter 29 Problem-Solving Strategy

Problem-Solving Strategy 29.1 Faraday’s Law

IDENTIFY the relevant concepts: Faraday’s law applies when there is a changing magnetic flux. To

use the law, identify an area through which there is a flux of magnetic field. This will usually be the area

enclosed by a loop made of a conducting material (though not always—see part (b) of Example 29.1).

Identify the target variables.

SET UP the problem using the following steps:

1.

Faraday’s law relates the induced emf to the rate of change of magnetic flux. To calculate this
rate of change, you first have to understand what is making the flux change. Is the conductor
moving? Is it changing orientation? Is the magnetic field changing? Remember that it’s not the

flux itself that counts, but its rate of change.
The area vector A (ordA ) must be perpendicular to the plane of the area. You always have two

choices of its direction; for example, if the area is in a horizontal plane, A could point up or

down. Choose a direction and use it consistently throughout the problem.

EXECUTE the solution as follows:

1.

2.

Calculate the magnetic flux using Eq. (29.2) if B is uniform over the area of the loop or Eq.
(29.1) if it isn’t uniform. Remember the direction you chose for the area vector.
Calculate the induced emf using Eq. (29.3) or (if your conductor has N turns in a coil) Eq. (29.4).

Apply the sign rule (described just after Example 29.1) to determine the positive direction of
emf.
If the circuit resistance is known, you can calculate the magnitude of the induced current / using

&=1R.

EVALUATE your answer: Check your results for the proper units, and double-check that you have

properly implemented the sign rules for magnetic flux and induced emf.
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