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第１６回 過去問解説
静電気（１）
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H25 問2
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H25 問2

𝐹𝐵𝐶𝐹𝐴𝐶 𝐹𝐴𝐵 𝐹𝐴𝐵

+ +−

𝐹𝐴𝐶𝐹𝐵𝐶

𝐹𝐴𝐵 = 𝐹𝐴𝐶 →
𝑄𝐴𝑄𝐵
4𝜋𝜀0𝑟2

=
𝑄𝐴𝑄𝐶

4𝜋𝜀0 2𝑟 2
→ 𝑄𝐵 =

𝑄𝐶
4

𝐹𝐴𝐵 = 𝐹𝐵𝐶 →
𝑄𝐴𝑄𝐵
4𝜋𝜀0𝑟2

=
𝑄𝐵𝑄𝐶
4𝜋𝜀0𝑟2

→ 𝑄𝐴 = 𝑄𝐶

𝑄𝐴 = 𝑄𝐶 → 𝑄𝐶 = 4 × 10−6 C

𝑄𝐵 =
𝑄𝐶
4

→ 𝑄𝐵 = 1 × 10−6 C

力の釣合いより𝑄𝐵の極性は負、𝑄𝐶の極性は正なので
𝑄𝐵 = −1 × 10−6 C
𝑄𝐶 = +4 × 10−6 C
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R0４ 問２
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R0４ 問２

𝐹1
𝐹2

𝐹𝑎

𝐹𝑎

𝐹𝑎

𝐹𝑎

𝐹𝑏 𝐹𝑏

𝐹𝑏：正の電荷間で働く力

𝐹𝑎：正と負の電荷間で働く力

𝐹1 = 𝐹𝑎

𝐹2 = 𝐹𝑎 cos 30° + 𝐹𝑎 cos 30° =
3

2
𝐹𝑎 +

3

2
𝐹𝑎 = 3𝐹𝑎

𝐹2
𝐹1

=
3𝐹𝑎
𝐹𝑎

= 3
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R0４下 問17
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R0４下 問17
導体球 A 導体球 B

+2 × 10−8 C +3 × 10−8 C

0.3 m 𝐹𝐹

クーロン力𝐹は

𝐹 = 𝑘
𝑞1𝑞2
𝑟2

→ 6 × 10−5 = 𝑘
2 × 10−8 × 3 × 10−8

0.32

𝑘 = 6 × 10−5 ×
0.32

2 × 10−8 × 3 × 10−8
=
6 × 0.32

2 × 3
× 1011

𝑘 = 9 × 109 N ⋅ m2/C2
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R0４下 問17
導体球 A 導体球 B

+1 × 10−8 C +3 × 10−8 C

導体球 C

+1 × 10−8 C

導体球 A 導体球 B

+1 × 10−8 C +2 × 10−8 C

導体球 C

+2 × 10−8 C

+1 × 10−8 C +2 × 10−8 C +2 × 10−8 C

𝐹𝐴𝐶𝐹𝐴𝐶 𝐹𝐵𝐶𝐹𝐵𝐶

𝑥

𝐹𝐴𝐶 = 𝐹𝐵𝐶 → 𝑘
𝑞𝐴𝑞𝐶
𝑥2

= 𝑘
𝑞𝐵𝑞𝐶

0.3 − 𝑥 2
→

𝑞𝐴
𝑥2

=
𝑞𝐵

0.3 − 𝑥 2

𝑞𝐵𝑥
2 = 𝑞𝐴 0.3 − 𝑥 2 → 2 × 10−8 × 𝑥 = 1 × 10−8 × 0.09 − 0.6𝑥 + 𝑥2

→ 2𝑥2 = 0.09 − 0.6𝑥 + 𝑥2 → 𝑥2 + 0.6𝑥 − 0.09 = 0

𝑥 =
−0.6 ± 0.62 + 0.36

2
=
−0.6 ± 0.849

2
= −0.724,+0.124

𝑥 = 0.124 m

導体球を接触させると、電気量は等分される
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H30 問1
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H30 問1

𝐹 =
3𝑄2

4𝜋𝜀0𝑑2

𝑇2 = 𝑚𝑔 2 + 𝐹2 → 1 =
𝑚𝑔 2

𝑇2
+
𝐹2

𝑇2
=

𝑚𝑔 2

𝑇2
+

𝑑

2𝑙

2

𝑚𝑔 2

𝑇2
= 1 −

𝑑

2𝑙

2

→
𝑚𝑔

𝑇
= 1 −

𝑑

2𝑙

2

𝑚𝑔

𝑇
= 𝑚𝑔 ×

𝑑

2𝑙
×
1

𝐹
= 𝑚𝑔 ×

𝑑

2𝑙
×
4𝜋𝜀0𝑑

2

3𝑄2
= 𝑚𝑔 ×

4𝜋𝜀0
3𝑄2

×
𝑑3

2𝑙
×

2𝑙

2𝑙

2

𝑚𝑔

𝑇
=
4𝜋𝜀0𝑚𝑔

3𝑄2
× 4𝑙2 ×

𝑑

2𝑙

3

= 𝑘
𝑑

2𝑙

3

→ 𝑘 =
16𝜋𝜀0𝑙

2𝑚𝑔

3𝑄2

𝑇 𝑇

𝑚𝑔 𝑚𝑔

𝐹 𝐹

反発力

3𝑄2

4𝜋𝜀0𝑑
2

16𝜋𝜀0𝑙
2𝑚𝑔

3𝑄2

増加 接触後はそれぞれの電荷の大きさは等しくなるので

導体球A：2𝑄 導体球B：2𝑄

𝐹 =
4𝑄2

4𝜋𝜀0𝑑′
2 =

3𝑄2

4𝜋𝜀0𝑑
2
→ 𝑑′ > 𝑑
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H30 問1

反発力

3𝑄2

4𝜋𝜀0𝑑
2

16𝜋𝜀0𝑙
2𝑚𝑔

3𝑄2

増加
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R01 問1
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R01 問1

𝑉 =
𝑄

4𝜋𝜀𝑥

P A B

𝑉

𝑥

𝑉𝐵

𝑉𝐴 𝑉𝐴 − 𝑉𝐵

𝑉𝐴𝐵 = 𝑉𝐴 − 𝑉𝐵 =
𝑄

4𝜋𝜀𝑥𝐴
−

𝑄

4𝜋𝜀𝑥𝐵
=

𝑄

4𝜋𝜀

1

𝑥𝐴
−

1

𝑥𝐵

𝑄

4𝜋𝜀

1

𝑥𝐴
−

1

𝑥𝐵
=

𝑄

4𝜋𝜀

1

2
−

1

2 + 1
=

𝑄

4𝜋𝜀

1

2
−
1

3
=

𝑄

4𝜋𝜀
×
1

6

𝑄

4𝜋𝜀

1

𝑥𝐴
−

1

𝑥𝐵
=

𝑄

4𝜋𝜀

1

1
−

1

1 + 2
=

𝑄

4𝜋𝜀

1

1
−
1

3
=

𝑄

4𝜋𝜀
×
2

3

𝑄

4𝜋𝜀

1

𝑥𝐴
−

1

𝑥𝐵
=

𝑄

4𝜋𝜀

1

0.5
−

1

1 + 0.5
=

𝑄

4𝜋𝜀

1

0.5
−

1

1.5
=

𝑄

4𝜋𝜀
×
4

3

𝑄

4𝜋𝜀

1

𝑥𝐴
−

1

𝑥𝐵
=

𝑄

4𝜋𝜀

1

1
−

1

1 + 0.5
=

𝑄

4𝜋𝜀

1

1
−

1

1.5
=

𝑄

4𝜋𝜀
×
1

3
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R01 問1
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ご聴講ありがとう
ございました！！
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