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Problem 1.21

A 60-W incandescent bulb operates at 120 V. How many electrons and coulombs flow through the
bulb in one day?

Solution

60 W is the power of the bulb, and 120 V is the voltage. Use the basic definition of power to
obtain the current.

p = vi → i =
p

v
=

60 W

120 V
= 0.50 A = 0.50

C

s

Convert this to coulombs per day.

i = 0.50
C

�s
× 60 �s

1HHHmin
× 60HHHmin

1 �Sh
× 24 �Sh

1 day
≈ 4.3× 104

C

day

Use the fact that there are about 6.24× 1018 electrons in one coulomb to convert this current to
electrons per day.

i ≈ 4.3× 104
�C

day
× 6.24× 1018 electrons

1�C
≈ 2.7× 1023

electrons

day
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