
Recitation 10
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a)

𝐶 =
𝑞

𝑉
=
70 pC

20 V
= 3.5 pF.

b) Same.

c)

𝑉2 =
𝑞2
𝐶
=
200 pC

3.5 pF
= 57 V.
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𝑞1 + 𝑞2 = 𝑞 = 𝐶1𝑉.

𝑉1 = 𝑉2 = 𝑉′.

𝑞1 = 𝐶1𝑉
′.

𝑞2 = 𝐶1𝑉 − 𝑞1 = 𝐶1𝑉 − 𝐶1𝑉
′ = 𝐶1 𝑉 − 𝑉′

𝐶2 =
𝑞2
𝑉′

= 𝐶1
𝑉 − 𝑉′

𝑉′
= 100 pF

50 V − 35 V

35 V
= 43 pF.
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a)
𝑞 = 𝑞2 − 𝑞1 = 𝐶2 − 𝐶1 𝑉

𝑉′ =
𝑞

𝐶eq
=
𝐶2 − 𝐶1
𝐶2 + 𝐶1

𝑉 =
3.0 𝜇F − 1.0 𝜇F

3.0 𝜇F + 1.0 𝜇F
100 V = 50 V.

b)
𝑞1 = 𝐶1𝑉

′ = 1.0 𝜇F 50 V = 50 𝜇F.

c)
𝑞2 = 𝐶2𝑉

′ = 3.0 𝜇F 50 V = 150 𝜇F.
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a)

𝑉2 = 𝐸 𝑑2 =
𝑉1
𝑑1

𝑑2 =
6.00 V

3.00 mm
8.00 mm = 16.0 V.

b)

𝐶1 = 𝜀0
𝐴

𝑑1
= 8.85 pF

8.50 × 10−4 m2

3.00 × 10−3 m
= 2.51 pF.

𝑈1 =
1

2
𝐶1𝑉1

2 =
1

2
2.51 pF 6.00 V 2 = 45.1 pJ.

c)

𝑈2 = 𝑈1
𝑑2
𝑑1

= 45.1 pJ
8.00 mm

3.00 mm
= 120 pJ.

d)
𝑊 = 𝑈2 − 𝑈1 = 75.2 pJ.
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a)

𝐸0 =
𝑉

𝑑
=

𝑞

𝐶𝑑
=

𝑞

𝜀0𝐴/𝑑 𝑑
=

𝑞

𝜀0𝐴
=

8.9 × 10−7 C

8.85 pF 100 × 10−4 m2

= 1.0 × 107
V

m
.

𝜅 =
𝐸0
𝐸

=
1.0 × 107 V/m

1.4 × 106 V/m
= 7.2.

b)

𝑞 − 𝑞′ =
𝑞

𝜅
or

𝑞′ = 1 − 1/𝜅 𝑞 = 1 − 1/7.2 8.9 × 10−7 C = 7.7 × 10−7 C.
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𝟕𝟓 𝝁𝐅



15

𝟕𝟓 𝝁𝐅

𝟐𝟓 𝝁𝐅
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𝟕𝟓 𝝁𝐅

𝟐𝟓 𝝁𝐅
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𝟕𝟓 𝝁𝐅



18

2𝟓 𝝁𝐅

𝟏𝟐𝟓 𝝁𝐅

𝑈 =
1

2
𝐶𝑉2 =

1

2
125 𝜇F 200 2 = 2.5 J


