Problem 26.11

For an air-filled parallel plate capacitor:

a.) The relationship between voltage differences and electric fields yields:

AV=-Eed=-V,
> |g="c

d
o (20.0 V)

(1.80){10'3 m)
=1.11x10* V/m (toward the negative plate)

b.) The charge density on the plates is:

For a conductor, E = l = o=¢FE
€

o

=(8.85x10™* C*/Nem®)(1.11x10* V/m)
=9.83x10” C/m’
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c.) For an air-filled, parallel plate capacitor:
A

C=¢g,—

d

(7.60x10~ m’)
(1.8010™ m)

=3.74x10™" F (or 3.74 pF)

= (8.85x10™” C*/Nem)

d.) For the charge on one plate (or the charge “on the capacitor”)

c=2

VC
7.60x10™ m’)

= Q=CV,(8.85x10™" CZ/N-mz)( (15010° m)
. m

=(3.74x10™ F)(20.0 V)
=74.7x107" C
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