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Vertical

E&M 3.

A circular wire loop with radius 0.10 m and resistance 50 € is suspended horizontally in a magnetic field of
magnitude B directed upward at an angle of 60° with the vertical, as shown above. The magnitude of the field
in teslas is given as a function of time ¢ in seconds by the equation B =4(1 - 0.2¢).

(a) Determine the magnetic flux ¢,, through the loop as a function of time.
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(b) Graph the magnetic flux ¢,, as a function of time on the axes below.
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GO ON TO THE NEXT PAGE.
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(¢) Determine the magnitude of the induced emf in the loop.
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(d) i. Determine the magnitude of the induced current in the loop.
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ii. Show the direction of the induced current on the following diagram.
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GO ON TO THE NEXT PAGE.

Copyright © 2002 by College Entrance Examination Board. All rights reserved.
Available at apcentral.collegeboard.com.



EEEEEEEEEEEEEEEEE

Vertical

E&M 3.

A circular wire loop with radius 0.10 m and resistance 50 € is suspended horizontally in a magnetic field of
magnitude B directed upward at an angle of 60° with the vertical, as shown above. The magnitude of the field
in teslas is given as a function of time ¢ in seconds by the equation B = 4(1 - 0.2¢).
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GO ON TO THE NEXT PAGE.
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mf in the loop. !
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(c) Determine the magnitude of the induced e
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(d) i. Determine the magnitude of the induced current in the loop.
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ii. Show the direction of the induced current on the following diagram.

Vertical

(e) Determine the energy dissipated in the loop from 7 = Otot =4s.
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GO ON TO THE NEXT PAGE.
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