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電験オンライン塾

電験どうでしょう管理人

KWG presents

2023.12.17 Sun

第１４回 過去問解説
平行平板（２）
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H2７ 問９
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H2７ 問９

𝐶34 =
𝐶3𝐶4

𝐶3 + 𝐶4
=
100 × 900

100 + 900
= 90 μF

𝐶234 = 𝐶2 + 𝐶34 = 90 + 900 = 990 μF

𝐶234

𝐶34

電圧比は静電容量の逆比なので

𝑉1 ∶ 𝑉2 =
1

𝐶1
∶

1

𝐶234
=

1

10
∶
1

990
= 99 ∶ 1

𝑉3 ∶ 𝑉𝑜𝑢𝑡 =
1

𝐶3
:
1

𝐶4
=

1

100
∶
1

900
= 9 ∶ 1

𝑉1

𝑉2

𝑉3

99

1

9

1

10

990

𝑉1 ∶ 𝑉2 ∶ 𝑉3 ∶ 𝑉𝑜𝑢𝑡
= 990 ∶ 10 ∶ 9 ∶ 1

𝑉𝑜𝑢𝑡 =
1

990 + 10
𝑉𝑖𝑛

𝑉𝑜𝑢𝑡 =
1

1000
𝑉𝑖𝑛

∴
𝑉𝑜𝑢𝑡
𝑉𝑖𝑛

=
1

1000
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H２８ 問１７
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H２８ 問１７

𝐴1 = 10−3m2

𝐴2 = 10−2m2

𝑑 = 10−3 m

𝑉0 = 1000 V
𝜀 = 8.85 × 10−12 F/m

𝐶1 = 𝜀
𝐴1
𝑑

𝐶1 𝐶2
𝐶2 = 𝜀

𝐴2
𝑑

𝑄 = 𝐶1 + 𝐶2 𝑉0 = 𝜀
𝐴1
𝑑
+ 𝜀

𝐴2
𝑑

𝑉0 = 𝐴1 + 𝐴2
𝜀

𝑑
𝑉0

= 10−3 + 10−2
8.85 × 10−12

10−3
× 1000 = 11 × 10−3 × 8.85 × 10−6

= 9.735 × 10−8 C

𝑉 =
𝑄

𝐶1 + 𝐶2
′ =

𝐶1 + 𝐶2 𝑉0
𝐶1 + 𝐶2

′ =
𝜀
𝐴1
𝑑
+ 𝜀

𝐴2
𝑑

𝜀
𝐴1
𝑑
+ 𝜀

𝐴2
𝑥

𝑉0 =

𝐴1
𝑑
+
𝐴2
𝑑

𝐴1
𝑑
+
𝐴2
𝑥

𝑉0

𝐶2 = 𝜀
𝐴2
𝑑

→ 𝐶2
′ = 𝜀

𝐴2
𝑥

𝑉 =

𝐴1
𝑑
+
𝐴2
𝑑

𝐴1
𝑑
+
𝐴2
𝑥

𝑉0 =

10−3

10−3
+
10−2

10−3

10−3

10−3
+

10−2

3.0 × 10−3

𝑉0 =
1 + 10

1 +
10
3

𝑉0

=
11

13/3
𝑉0 =

33

13
× 1000 = 2538 = 2.5 × 103 V
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H２８ 問１７
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H２９ 問２
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H２９ 問２

𝑉

𝑄1 𝑄2 𝑄3 𝑄1
′ 𝑄2

′ 𝑄3
′

𝐶1 𝐶2
𝐶3 𝐶1 𝐶2

𝐶3

平行板の静電容量 𝐶 = 𝜀𝑟𝜀0
𝑆

𝑑

電圧と電界の関係 𝑉 = 𝐸𝑑

静電容量と電圧、電荷の関係 𝑄 = 𝐶𝑉

静電容量に蓄えられたエネルギー 𝑊 =
1

2
𝐶𝑉2 =

1

2

𝑄2

𝐶

コンデンサの並列接続 𝐶 = 𝐶1 + 𝐶2 + 𝐶3

𝑊1 𝑊2 𝑊3 𝑊1
′ 𝑊2

′ 𝑊3
′

＜電圧𝑉を求めるポイント＞
接続前後で電荷の総和は変化しない

𝑄1 + 𝑄2 + 𝑄3 = 𝑄1
′ + 𝑄2

′ + 𝑄3
′

合成静電容量（並列接続）
𝐶𝑎𝑙𝑙 = 𝐶1 + 𝐶2 + 𝐶3

𝑉1 𝑉2
𝑉3
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H２９ 問２

𝑉

𝑄1 𝑄2 𝑄3 𝑄1
′ 𝑄2

′ 𝑄3
′

𝐶1 𝐶2
𝐶3 𝐶1 𝐶2

𝐶3

𝑊1 𝑊2 𝑊3 𝑊1
′ 𝑊2

′ 𝑊3
′

𝑉1 = 𝐸𝑑

𝐶1 = 𝜀0
𝑆

𝑑
𝑄1 = 𝐶1𝑉1 = 𝜀0𝑆𝐸

𝑊1 =
1

2
𝐶1𝑉1

2 =
1

2
𝜀0
𝑆

𝑑
𝐸2𝑑2

=
1

2
𝜀0𝑆𝑑𝐸

2

𝑉2 = 𝐸𝑑

𝐶2 = 𝜀0
2𝑆

𝑑
= 2𝐶1

𝑄2 = 𝐶2𝑉2 = 2𝜀0𝑆𝐸

𝑊2 =
1

2
𝐶2𝑉2

2 =
1

2
𝜀0
2𝑆

𝑑
𝐸2𝑑2

= 𝜀0𝑆𝑑𝐸
2

𝑉1 𝑉2
𝑉3

𝑉3 = 2𝐸𝑑

𝐶3 = 𝜀0
𝑆

2𝑑
=
1

2
𝐶1

𝑄3 = 𝐶3𝑉3 = 𝜀0𝑆𝐸

𝑊3 =
1

2
𝐶2𝑉2

2 =
1

2
𝜀0

𝑆

2𝑑
4𝐸2𝑑2

= 𝜀0𝑆𝑑𝐸
2

𝑊 = 𝑊1 +𝑊2 +𝑊3 =
1

2
𝜀0𝑆𝑑𝐸

2 + 𝜀0𝑆𝑑𝐸
2 + 𝜀0𝑆𝑑𝐸

2 =
5

2
𝜀0𝑆𝑑𝐸

2
𝑄 = 𝑄1 + 𝑄2 + 𝑄3 = 𝜀0𝑆𝐸 + 2𝜀0𝑆𝐸 + 𝜀0𝑆𝐸 = 4𝜀0𝑆𝐸
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H２９ 問２

𝑉

𝑄1 𝑄2 𝑄3 𝑄1
′ 𝑄2

′ 𝑄3
′

𝐶1 𝐶2
𝐶3 𝐶1 𝐶2

𝐶3

𝑊1 𝑊2 𝑊3 𝑊1
′ 𝑊2

′ 𝑊3
′

𝑉1 = 𝐸𝑑

𝐶1 = 𝜀0
𝑆

𝑑
𝑄1 = 𝜀0𝑆𝑑𝐸

𝑊1 =
1

2
𝜀0𝑆𝑑𝐸

2

𝑉2 = 𝐸𝑑
𝐶2 = 2𝐶1
𝑄2 = 2𝜀0𝑆𝑑𝐸
𝑊2 = 𝜀0𝑆𝑑𝐸

2

𝑉1 𝑉2
𝑉3

𝑉3 = 2𝐸𝑑

𝐶3 =
1

2
𝐶1

𝑄3 = 𝜀0𝑆𝑑𝐸
𝑊3 = 𝜀0𝑆𝑑𝐸

2

𝑊 =
5

2
𝜀0𝑆𝑑𝐸

2𝑄 = 4𝜀0𝑆𝑑𝐸

𝐶𝑎𝑙𝑙 = 𝐶1 + 𝐶2 + 𝐶3 = 𝐶1 + 2𝐶1 +
1

2
𝐶1 =

7

2
𝐶1

𝑊′ =
1

2

𝑄2

𝐶𝑎𝑙𝑙
=
1

2
4𝜀0𝑆𝑑𝐸

2
1

7
2𝐶1

=
1

2
⋅ 16𝜀0

2𝑆2𝑑2𝐸2 ⋅
2

7

𝑑

𝜀0𝑆

=
16

7
𝜀0𝑆𝑑𝐸

2

𝑊′

𝑊
=

16
7 𝜀0𝑆𝑑𝐸

2

5
2 𝜀0𝑆𝑑𝐸

2
=
32

35
= 0.914
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H２９ 問２
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H３０ 問１７
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H３０ 問１７

𝜀𝑟 = 4

𝐶1 𝐶2
𝐶1 = 𝜀𝑟𝜀0

𝑆

4𝑑
= 4𝜀0

𝑆

4𝑑
= 𝜀0

𝑆

𝑑

𝑉1 ∶ 𝑉2 =
1

𝐶1
∶
1

𝐶2
= 1 ∶ 1

𝐶2 = 𝜀0
𝑆

𝑑
→ 𝐶1 = 𝐶2

𝑉1

𝑉2 =
1

2
𝑉0 固体誘電体と空気の境界面の位置4𝑑で電圧が

1

2
𝑉0となるグラフを選ぶ

𝑉2

1

2
𝑉0 𝑉2 = 𝐸𝑑 = 2.5 k × 1 mm = 2.5 kV

𝑉1 = 𝑉0 − 𝑉2 = 10 − 2.5 = 7.5 kV

𝑉1 ∶ 𝑉2 =
1

𝐶1
∶
1

𝐶2
=

1

𝜀𝑟𝜀0
𝑆
4𝑑

∶
1

𝜀0
𝑆
𝑑

=
4

𝜀𝑟
∶ 1 = 7.5 ∶ 2.5

4

𝜀𝑟
∶ 1 = 7.5 ∶ 2.5

4

𝜀𝑟
× 2.5 = 7.5

𝜀𝑟 =
10

7.5
= 1.33
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H３０ 問１７
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ご聴講ありがとう
ございました！！
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