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×H25 問8

𝑉 = 0.2 V

80 mA

𝑉 = 0.02 × 10 = 0.2 V
𝑉 = 0.2 V

𝑉 = 0.2 V

980 mA

80 mA

0.2 = 0.08 × 𝑅1 + 𝑅2

→ 𝑅1 + 𝑅2 =
0.2

0.08
= 2.50 Ω

0.98 × 𝑅1 = 0.02 × 𝑅2 + 10

0.98 × 2.5 − 𝑅2 = 0.02 × 𝑅2 + 10

49 × 2.5 − 𝑅2 = 𝑅2 + 10
𝑅2 + 49𝑅2 = 49 × 2.5 − 10
𝑅2 = 2.25 Ω

𝑅1 + 𝑅2 = 2.50
→ 𝑅1 = 2.50 − 2.25 = 0.25 Ω

0.8 V

100 mA

𝑅3 =
0.8

0.1
= 8 Ω

8.00

2.50 0.98

0.25 2.25
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8.00

2.50 0.98

0.25 2.25

(1)

(2)(3)

(4)

(5)
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×H29 問4
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×H29 問4
𝑉

𝑉

𝑉

𝐼𝑎 − 𝐼𝑚

𝐼𝑏 − 𝐼𝑚

𝐼𝑐 − 𝐼𝑚

𝑉 = 𝑅𝑚 + 𝑅2 + 𝑅3 𝐼𝑚
𝑉 = 𝑅1 𝐼𝑎 − 𝐼𝑚

𝑅𝑚 + 𝑅2 + 𝑅3 𝐼𝑚
= 𝑅1 𝐼𝑎 − 𝐼𝑚

𝑉 = 𝑅𝑚 + 𝑅3 𝐼𝑚
𝑉 = 𝑅1 + 𝑅2 𝐼𝑏 − 𝐼𝑚

𝑅𝑚 + 𝑅3 𝐼𝑚
= 𝑅1 + 𝑅2 𝐼𝑏 − 𝐼𝑚

𝑉 = 𝑅𝑚𝐼𝑚
𝑉 = 𝑅1 + 𝑅2 + 𝑅3 𝐼𝑏 − 𝐼𝑚

𝑅𝑚𝐼𝑚
= 𝑅1 + 𝑅2 + 𝑅3 𝐼𝑐 − 𝐼𝑚

𝑅𝑚 + 𝑅2 + 𝑅3

𝑅𝑚 + 𝑅3 𝑅1 + 𝑅2

𝑅1 + 𝑅2 + 𝑅3
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×H29 問4 𝑅𝑚 + 𝑅3 𝐼𝑚 = 𝑅1 + 𝑅2 𝐼𝑏 − 𝐼𝑚 ⋯②

𝑅𝑚𝐼𝑚 = 𝑅1 + 𝑅2 + 𝑅3 𝐼𝑐 − 𝐼𝑚 ⋯③

𝑅𝑚 + 𝑅2 + 𝑅3

𝑅𝑚 + 𝑅3 𝑅1 + 𝑅2

𝑅1 + 𝑅2 + 𝑅3

100 + 𝑅3 ⋅ 0.05 = 0.05 + 𝑅2 10.5 − 0.05
5 + 0.05𝑅3 = 0.05 + 𝑅2 ⋅ 10.45
10.45𝑅2 − 0.05𝑅3 = 5 − 0.05 ⋅ 10.45
2.09𝑅2 − 0.01𝑅3 = 1 − 0.1045
209𝑅2 − 𝑅3 = 89.55⋯②′

100 ⋅ 0.05 = 0.05 + 𝑅2 + 𝑅3 1.05 − 0.05
5 = 0.05 + 𝑅2 + 𝑅3
𝑅2 + 𝑅3 = 4.95⋯③′

②′ +③′

210𝑅2 = 94.5
𝑅2 = 0.45 Ω

𝑅2 →③′

0.45 + 𝑅3 = 4.95
𝑅3 = 4.50 Ω

4.50
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×H29 問4

𝑅𝑚 + 𝑅2 + 𝑅3

𝑅𝑚 + 𝑅3 𝑅1 + 𝑅2

𝑅1 + 𝑅2 + 𝑅3

4.50

(1)

(2) (3)

(4)
(5)
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×R01 問4
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×R01 問4
短絡

ሶ𝑉0
ሶ𝑍0

ሶ𝑍𝑜 =
1

𝑗𝜔 𝐶1 + 𝐶2
ሶ𝑉𝑜 =

1
𝑗𝜔𝐶2

1
𝑗𝜔𝐶1

+
1

𝑗𝜔𝐶2

ሶ𝑉1 =
𝐶1

𝐶1 + 𝐶2
ሶ𝑉1

ሶ𝑉𝑜

ሶ𝑍𝑜

ሶ𝑉2 =
ሶ𝑍 ሶ𝑉𝑜

ሶ𝑍𝑜 + 𝑗𝜔𝐿 + ሶ𝑍
=

ሶ𝑍
𝐶1

𝐶1 + 𝐶2
ሶ𝑉1

1
𝑗𝜔 𝐶1 + 𝐶2

+ 𝑗𝜔𝐿 + ሶ𝑍

ሶ𝑉2 =

𝐶1
𝐶1 + 𝐶2

× ሶ𝑉1

𝑗𝜔𝐿 +
1

𝑗𝜔 𝐶1 + 𝐶2
+ ሶ𝑍

× ሶ𝑍

𝑗𝜔 𝐶1 + 𝐶2

𝐶1
𝐶1 + 𝐶2

𝑗𝜔𝐿 +
1

𝑗𝜔 𝐶1 + 𝐶2
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×R01 問4

ሶ𝑉2 =

𝐶1
𝐶1 + 𝐶2

× ሶ𝑉1

𝑗𝜔𝐿 +
1

𝑗𝜔 𝐶1 + 𝐶2
+ ሶ𝑍

× ሶ𝑍
𝑗𝜔 𝐶1 + 𝐶2

𝐶1
𝐶1 + 𝐶2

𝑗𝜔𝐿 +
1

𝑗𝜔 𝐶1 + 𝐶2

𝑗𝜔𝐿 +
1

𝑗𝜔 𝐶1 + 𝐶2
= 0 → 𝜔𝐿 =

1

𝜔 𝐶1 + 𝐶2
→ 𝜔2𝐿 𝐶1 + 𝐶2 = 1

共振条件

𝜔2𝐿 𝐶1 + 𝐶2
共振
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×R01 問4

𝑗𝜔 𝐶1 + 𝐶2

𝐶1
𝐶1 + 𝐶2

𝑗𝜔𝐿 +
1

𝑗𝜔 𝐶1 + 𝐶2

𝜔2𝐿 𝐶1 + 𝐶2
共振

(1)

(2)

(3)(4)

(5)
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×H23 問7

𝐼𝑥

𝐼𝑠

𝐼1

𝐼2

𝐼1 =
𝐸

𝑅𝑠 +
𝑅1𝑟𝑔
𝑅1 + 𝑟𝑔

= 𝑅1

= 𝑅2

𝐼𝑠 =
𝑅1

𝑅1 + 𝑟𝑔
𝐼1

𝐼𝑠 =
𝑅1

𝑅1 + 𝑟𝑔
⋅

𝐸

𝑅𝑠 +
𝑅1𝑟𝑔
𝑅1 + 𝑟𝑔

=
𝑅1

𝑅𝑠 𝑅1 + 𝑟𝑔 + 𝑅1𝑟𝑔
𝐸

𝐼2 =
𝐸

𝑅𝑥 +
𝑅2𝑟𝑔
𝑅2 + 𝑟𝑔

𝐼𝑥 =
𝑅2

𝑅2 + 𝑟𝑔
𝐼2

𝐼𝑥 =
𝑅2

𝑅2 + 𝑟𝑔
⋅

𝐸

𝑅𝑥 +
𝑅2𝑟𝑔
𝑅2 + 𝑟𝑔

=
𝑅2

𝑅𝑥 𝑅2 + 𝑟𝑔 + 𝑅2𝑟𝑔
𝐸

𝑅1

𝑅𝑠 𝑅1 + 𝑟𝑔 + 𝑅1𝑟𝑔
𝐸

𝑅2

𝑅𝑥 𝑅2 + 𝑟𝑔 + 𝑅2𝑟𝑔
𝐸
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×H23 問7

𝐼𝑥

𝐼𝑠

𝐼1

𝐼2

= 𝑅1

= 𝑅2

𝐼𝑠 =
𝑅1

𝑅𝑠 𝑅1 + 𝑟𝑔 + 𝑅1𝑟𝑔
𝐸

𝐼𝑥 =
𝑅2

𝑅𝑥 𝑅2 + 𝑟𝑔 + 𝑅2𝑟𝑔
𝐸

𝑅1

𝑅𝑠 𝑅1 + 𝑟𝑔 + 𝑅1𝑟𝑔
𝐸

𝑅2

𝑅𝑥 𝑅2 + 𝑟𝑔 + 𝑅2𝑟𝑔
𝐸

𝑅1

𝑅𝑠 𝑅1 + 𝑟𝑔 + 𝑅1𝑟𝑔
𝐸 =

𝑅2

𝑅𝑥 𝑅2 + 𝑟𝑔 + 𝑅2𝑟𝑔
𝐸

𝑅1𝑅𝑥 𝑅2 + 𝑟𝑔 + 𝑅1𝑅2𝑟𝑔
= 𝑅2𝑅𝑠 𝑅1 + 𝑟𝑔 + 𝑅1𝑅2𝑟𝑔

𝑅1𝑅𝑥 𝑅2 + 𝑟𝑔 = 𝑅2𝑅𝑠 𝑅1 + 𝑟𝑔
𝑅2𝑅𝑠 𝑅1 + 𝑟𝑔

𝑅1 𝑅2 + 𝑟𝑔

𝑅𝑥 =
𝑅2𝑅𝑠 𝑅1 + 𝑟𝑔

𝑅1 𝑅2 + 𝑟𝑔

𝑅𝑥について式を整理する
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𝐼𝑥

𝐼𝑠

𝐼1

𝐼2

= 𝑅1

= 𝑅2

𝑅1

𝑅𝑠 𝑅1 + 𝑟𝑔 + 𝑅1𝑟𝑔
𝐸

𝑅2

𝑅𝑥 𝑅2 + 𝑟𝑔 + 𝑅2𝑟𝑔
𝐸

𝑅2𝑅𝑠 𝑅1 + 𝑟𝑔

𝑅1 𝑅2 + 𝑟𝑔

𝑅1𝑅𝑥 𝑅2 + 𝑟𝑔 = 𝑅2𝑅𝑠 𝑅1 + 𝑟𝑔

𝑅2 + 𝑟𝑔 =
𝑅2𝑅𝑠
𝑅1𝑅𝑥

𝑅1 + 𝑟𝑔

𝑟𝑔 =

𝑅2𝑅𝑠
𝑅1𝑅𝑥

𝑅1 − 𝑅2

1 −
𝑅2𝑅𝑠
𝑅1𝑅𝑥

=
𝑅1𝑅2 𝑅𝑠 − 𝑅𝑥
𝑅1𝑅𝑥 − 𝑅2𝑅𝑠

𝑟𝑔について式を整理する

𝑅1𝑅2 𝑅𝑠 − 𝑅𝑥
𝑅1𝑅𝑥 − 𝑅2𝑅𝑠

𝑟𝑔 =
𝑅1𝑅2 𝑅𝑠 − 𝑅𝑥
𝑅1𝑅𝑥 − 𝑅2𝑅𝑠

=
𝑅𝑠 − 𝑅𝑥
𝑅𝑥
𝑅2

−
𝑅𝑠
𝑅1

→
𝑅𝑥
𝑅2

−
𝑅𝑠
𝑅1

=
𝑅𝑠 − 𝑅𝑥

𝑟𝑔
> 0

→
𝑅𝑥
𝑅2

−
𝑅𝑠
𝑅1

> 0 →
𝑅1
𝑅2

>
𝑅𝑠
𝑅𝑥

> 1

→ 𝑅1 > 𝑅2

𝑅1 > 𝑅2
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𝑅1

𝑅𝑠 𝑅1 + 𝑟𝑔 + 𝑅1𝑟𝑔
𝐸

𝑅2

𝑅𝑥 𝑅2 + 𝑟𝑔 + 𝑅2𝑟𝑔
𝐸

𝑅2𝑅𝑠 𝑅1 + 𝑟𝑔

𝑅1 𝑅2 + 𝑟𝑔

𝑅1𝑅2 𝑅𝑠 − 𝑅𝑥
𝑅1𝑅𝑥 − 𝑅2𝑅𝑠

𝑅1 > 𝑅2

(1)

(2)

(3)

(4)

(5)
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×

ご聴講ありがとう
ございました！！
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