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. (15 points)
A student is asked to design a circuit to supply an electric motor with 1.0 mA of current at 3.0 V potential

difference.
(a) Determine the power to be supplied to the motor.
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(b) Determine the electrical energy to be supplied to the motor in 60 s.
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(c) Operating as designed above, the motor can lift a 0.012 kg mass a distance of 1.0 m in 60 s at constant
velocity. Determine the efficiency of the motor.
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GO ON TO THE NEXT PAGE.
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~ To operate the motor, the student has available only a 9.0 V battery to use as the power source and the following
five resistors.

—W— —W— —WA— —WAV—  —AW—
1000Q  4000Q  4000Q  5000Q  10,000Q

N
( (d) In the space below, complete a schematic diagram of a circuit that shows how one or more of these resistors

.~ can be connected to the battery and motor so that 1.0 mA of current and 3.0 V of potential difference are
supplied to the motor. Be sure to label each resistor in the circuit with the correct value of its resistance.
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levany &

%M Eooo 4&% M a 5006 o
and 1005 52 % %./502%

GO ON TO THE NEXT PAGE.
-7-

Copyright © 2003 by College Entrance Examination Board. All rights reserved.
Visit apcentral.collegeboard.com (for AP professionals) and www.collegeboard.com/apstudents (for AP students and parents).



2. (15 points)

A. student is asked to design a circuit to supply an electric motor with 1.0 mA of current at 3.0 V potential
difference. ‘

(a) Determine the power to be supplied to the motor.

P= TV

= \X‘o-sx 3

e =3kt w

30x107° W

(b) Determine the electrical energy to be supplied to the motor in 60 s.

Q=Tt e R e A

W= QV
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© Opera}ting as designed above, the motor can lift a 0.012 kg mass a distance of 1.0 m in 60 s at constant
velocity. Determine the efficiency of the motor.
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To operate the motor, the student has available only a 9.0 V battery to use as the power source and the following
five resistors. -

—WA— —MW— —MW— —AWWW— —W—
1000Q  4000Q  4000Q  5000Q  10,000Q

(d) In the space below, complete a schematic diagram of a circuit that shows how one or more of these resistors
can be connected to the battery and motor so that 1.0 mA of current and 3.0 V of potential difference are
supplied to the motor. Be sure to label each resistor in the circuit with the correct value of its resistance.
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