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第１７回 過去問解説
磁気（２）
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R05上 問3
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R05上 問3

𝑁𝐼 = 𝑅𝑚𝛷

𝑅𝑚 =
𝑙

𝜇𝑆
H−1

𝑅𝑚：磁気抵抗
𝜇：透磁率
𝑆：断面積
𝑙：磁路の長さ

𝑅 =
𝜌𝑙

𝑆
=

𝑙

𝜎𝑆

𝑅：電気抵抗
𝜌：抵抗率
𝜎：導電率

電気回路 磁気回路
起電力𝑉→ 起磁力ℱ = 𝑁𝐼
電流𝐼 → 磁束𝛷
抵抗𝑅 → 磁気抵抗𝑅𝑚

𝑁𝐼 = 𝑅𝑚𝛷

𝑉 = 𝑅𝐼

反比例
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H26 問3
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H26 問3

電気回路 磁気回路
起電力𝑉→ 起磁力ℱ = 𝑁𝐼
電流𝐼 → 磁束𝛷
抵抗𝑅 → 磁気抵抗𝑅𝑚

𝑁𝐼 = 𝑅𝑚𝛷

𝑉 = 𝑅𝐼

電圧（起電力）
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H20 問3
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H20 問3



Copy right © 電験どうでしょう 8

R01 問4
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R01 問4

𝑁𝐼 =
𝑙

𝜇𝑆
𝛷 = 𝑅𝑚𝛷

𝜇 =
𝑙𝛷

𝑆𝑁𝐼
=
𝑙𝐵

𝑁𝐼
=
0.2 × 1.28

8000 × 0.1
= 3.2 × 10−4 H/m
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H2９ 問１７
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H2９ 問１７

98 mm

1 mm

200 mm

𝜇𝑟1 = 2000

𝜇𝑟2 = 1000

𝑅1
𝑁𝐼

𝛷

ℱ1 = 𝑅1𝛷 =
𝑅1

𝑅1 + 𝑅2 + 2𝑅𝛿
𝑁𝐼

𝑅𝛿 𝑅𝛿𝑅2
𝐻1

𝐻2

𝐻0
𝐻0

ℱ1 ℱ𝛿 ℱ2 ℱ𝛿

𝛷 =
𝑁𝐼

𝑅1 + 𝑅2 + 2𝑅𝛿

ℱ2 = 𝑅2𝛷 =
𝑅2

𝑅1 + 𝑅2 + 2𝑅𝛿
𝑁𝐼

ℱ𝛿 = 𝑅𝛿𝛷 =
𝑅𝛿

𝑅1 + 𝑅2 + 2𝑅𝛿
𝑁𝐼

𝐻1 =
ℱ1
𝑙1
=

𝑅1
𝑅1 + 𝑅2 + 2𝑅𝛿

𝑁𝐼

𝑙1

𝐻2 =
ℱ2
𝑙2

=
𝑅2

𝑅1 + 𝑅2 + 2𝑅𝛿

𝑁𝐼

𝑙2

𝐻0 =
ℱ𝛿
𝛿
=

𝑅𝛿
𝑅1 + 𝑅2 + 2𝑅𝛿

𝑁𝐼

𝛿
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H2９ 問１７

98 mm

1 mm

200 mm

𝜇𝑟1 = 2000

𝜇𝑟2 = 1000

𝐻1

𝐻2

𝐻0
𝐻0

𝐻1 =
ℱ1
𝑙1
=

𝑅1
𝑅1 + 𝑅2 + 2𝑅𝛿

𝑁𝐼

𝑙1
𝐻2 =

ℱ2
𝑙2

=
𝑅2

𝑅1 + 𝑅2 + 2𝑅𝛿

𝑁𝐼

𝑙2
𝐻0 =

ℱ𝛿
𝛿
=

𝑅𝛿
𝑅1 + 𝑅2 + 2𝑅𝛿

𝑁𝐼

𝛿

𝐻1
𝐻0

=

𝑅1
𝑅1 + 𝑅2 + 2𝑅𝛿

𝑁𝐼
𝑙1

𝑅𝛿
𝑅1 + 𝑅2 + 2𝑅𝛿

𝑁𝐼
𝛿

=

𝑅1
𝑙1
𝑅𝛿
𝛿

=
𝑅1
𝑅𝛿

𝛿

𝑙1
=

𝑙1
𝜇1𝑆
𝛿
𝜇0𝑆

𝛿

𝑙1
=
𝜇0
𝜇1

𝐻1
𝐻0

=
𝜇0
𝜇1

=
𝜇0

𝜇𝑟1𝜇0
=

1

𝜇𝑟1
=

1

2000
= 5 × 10−4

𝐻2
𝐻0

=
𝜇0
𝜇2

=
𝜇0

𝜇𝑟2𝜇0
=

1

𝜇𝑟2
=

1

1000
= 1 × 10−3
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H2９ 問１７
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H2９ 問１７

𝐻0 =
𝑅𝛿

𝑅1 + 𝑅2 + 2𝑅𝛿

𝑁𝐼

𝛿
=

𝛿
𝜇0𝑆

𝑙1
𝜇𝑟1𝜇0𝑆

+
𝑙2

𝜇𝑟2𝜇0𝑆
+ 2

𝛿
𝜇0𝑆

𝑁𝐼

𝛿
=

1

𝑙1
𝜇𝑟1

+
𝑙2
𝜇𝑟2

+ 2𝛿
×𝑁𝐼

𝑁 =
𝑙1
𝜇𝑟1

+
𝑙2
𝜇𝑟2

+ 2𝛿
𝐻0
𝐼
=

200 × 10−3

2000
+
98 × 10−3

1000
+ 2 × 1 × 10−3 ×

2 × 104

1

𝑁 =
1

10
+

98

1000
+ 2 × 20 ∼ 44
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H2９ 問１７（別解）
𝛷

磁路の磁束𝛷はどこでも等しく、断面積の等しいことから
磁束密度𝐵は一定となる

𝐵 = 𝜇0𝐻0 = 𝜇1𝐻1 = 𝜇2𝐻2

𝜇0𝐻0 = 𝜇1𝐻1 →
𝐻1
𝐻0

=
𝜇0
𝜇1

=
1

2000
= 5 × 10−4

𝜇0𝐻0 = 𝜇2𝐻2 →
𝐻2
𝐻0

=
𝜇0
𝜇2

=
1

1000
= 1 × 10−3
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H2９ 問１７（別解）
𝛷

アンペールの法則より

𝑁𝐼 = 𝐻1𝑙1 + 𝐻2𝑙2 + 2𝐻0𝛿 =
𝐻1
𝐻0

𝑙1 +
𝐻2
𝐻0

𝑙2 + 2𝛿 × 𝐻0

𝑁 =
𝐻1
𝐻0

𝑙1 +
𝐻2
𝐻0

𝑙2 + 2𝛿 ×
𝐻0
𝐼

𝑁 = 5 × 10−4 × 200 × 10−3 + 1 × 10−3 × 98 × 10−3 + 2 × 1 × 10−3 ×
2 × 104

1

𝑁 = 1000 × 10−4 + 98 × 10−3 + 2 × 2 × 101 = 43.96

𝐻1
𝐻0

=
𝜇0
𝜇1

=
1

2000
= 5 × 10−4

𝐻2
𝐻0

=
𝜇0
𝜇2

=
1

1000
= 1 × 10−3
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ご聴講ありがとう
ございました！！
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