2003 AP® PHYSICS C: ELECTRICITY AND MAGNETISM
FREE-RESPONSE QUESTIONS
E&M. 2.

In the laboratory, you connect a resistor and a capacitor with unknown values in series with a battery of emf
€ =12 V.. You include a switch in the circuit. When the switch is closed at time ¢ = 0, the circuit is completed,
and you measure the current through the resistor as a function of time as plotted below.
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A data-fitting program finds that the current decays according to the equation i(¢) = % e 1

(a) Using common symbols for the battery, the resistor, the capacitor, and the switch, draw the circuit that you
constructed. Show the circuit before the switch is closed and include whatever other devices you need to
measure the current through the resistor to obtain the above plot. Label each component in your diagram.

(b) Having obtained the curve shown above, determine the value of the resistor that you placed in this circuit.

(c) What capacitance did you insert in the circuit to give the result above?
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You are now asked to reconnect the circuit with a new switch in such a way as to charge and discharge the capacitor.
When the switch in the circuit is in position A, the capacitor is charging; and when the switch is in position B, the
capacitor is discharging, as represented by the graph below of voltage V. across the capacitor as a function of time.
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(d) Draw a schematic diagram of the RC circuit that you constructed that would produce the graph above. Clearly
indicate switch positions A and B on your circuit diagram and include whatever other devices you need to
measure the voltage across the capacitor to obtain the above plot. Label each component in your diagram.
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E&M. 3.

An airplane has an aluminum antenna attached to its wing that extends 15 m from wingtip to wingtip. The plane is
traveling north at 75 m/s in a region where Earth’s magnetic field has both a vertical component and a northward
component, as shown above. The net magnetic field is at an angle of 55 degrees from horizontal and has a magnitude

of 6.0 x107 T.

(a) On the figure below, indicate the direction of the magnetic force on electrons in the antenna. Justify your
answer.
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(b) Determine the magnitude of the electric field generated in the antenna.
(c) Determine the potential difference between the ends of the antenna.

(d) On the figure below, indicate which end of the antenna is at higher potential.

F

T

Copyright © 2003 by College Entrance Examination Board. All rights reserved.
Available to AP professionals at apcentral.collegeboard.com and to
students and parents at www.collegeboard.com/apstudents.

GO ON TO THE NEXT PAGE.



