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×三種 R0４下 問9
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×三種 R0４下 問9
コンデンサに流れる電流𝐼1は

𝐼1 =
12

6
= 2 A

抵抗8 Ωの消費電力𝑃1は
𝑃1 = 8 × 𝐼1

2 = 8 × 22 = 32W

抵抗8Ωの電圧降下𝑉𝑅1は
𝑉𝑅1 = 8 × 2 = 16 V

電源電圧は

𝐸 = 162 + 122 = 20 V

抵抗4 Ωに流れる電流𝐼2は

𝐼2 =
𝐸

42 + 32
=
20

5
= 4 A

抵抗4 Ωの消費電力𝑃2は
𝑃2 = 4 × 𝐼2

2 = 4 × 42 = 64W

全体の消費電力𝑃は
𝑃 = 𝑃1 + 𝑃2 = 32 + 64 = 96W

𝑉𝑅1

8 Ω

−𝑗6 Ω
10 Ω

4 Ω

−𝑗3 Ω
5 Ω

𝐼1 𝐼2
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×R06 問５
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×R06 問5

ሶ𝑉1 = 𝑎 ሶ𝑉2 + 0 × ሶ𝐼2 = 𝑎 ሶ𝑉2

ሶ𝐼1 = 0 × ሶ𝑉2 +
1

𝑎
× ሶ𝐼2 =

1

𝑎
ሶ𝐼2

𝑗𝜔𝐿

1

𝑗𝜔𝐶

ሶ𝑉2
ሶ𝐼2
=

1

𝑗𝜔𝐶
→

1
𝑎

ሶ𝑉1

𝑎 ሶ𝐼1
=

1

𝑗𝜔𝐶
→

1

𝑎2

ሶ𝑉1
ሶ𝐼1
=

1

𝑗𝜔𝐶
→

ሶ𝑉1
ሶ𝐼1
=

𝑎2

𝑗𝜔𝐶

→ ሶ𝑉2 =
1

𝑎
ሶ𝑉1

→ 𝐼2 = 𝑎𝐼1

𝑅
𝑎2

𝑗𝜔𝐶

𝑗𝜔𝐿
ሶ𝑉1

ሶ𝐼1
1次側換算の等価回路

ሶ𝐼1 =
ሶ𝐸

𝑅 + 𝑗𝜔𝐿 +
𝑎2

𝑗𝜔𝐶

ሶ𝐸

ሶ𝐼1と ሶ𝑉1が同相のときは0

𝑗𝜔𝐿 +
𝑎2

𝑗𝜔𝐶
= 0 → 𝑗𝜔𝐿 − 𝑗

𝑎2

𝜔𝐶
= 0

→ 𝜔𝐿 =
𝑎2

𝜔𝐶
→ 𝑎 = 𝜔 𝐿𝐶

ሶ𝑉1 =
𝑗
𝑎2

𝜔𝐶

𝑅 + 𝑗𝜔𝐿 +
𝑎2

𝑗𝜔𝐶

ሶ𝐸 =
−𝑗

𝜔2𝐿𝐶
𝜔𝐶

𝑅 + 𝑗𝜔𝐿 − 𝑗
𝜔2𝐿𝐶
𝜔𝐶

ሶ𝐸 = −𝑗
𝜔𝐿

𝑅
ሶ𝐸

ሶ𝑉1 = ሶ𝐸 →
𝜔𝐿

𝑅
= 1 → 𝜔 =

𝑅

𝐿

𝜔 𝐿𝐶

1

𝑎
ሶ𝐼2

𝑅

𝐿
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×R06 問5

𝑅
𝑗𝜔𝐿 ሶ𝐼1

1次側換算の等価回路

ሶ𝐸

スイッチを閉じると
2次側負荷が短絡

ሶ𝐼1 =
ሶ𝐸

𝑅 + 𝑗𝜔𝐿

𝑃 = 𝑅 ሶ𝐼1
2
= 𝑅 ×

ሶ𝐸
2

𝑅2 +𝜔2𝐿2
=

ሶ𝐸
2
𝑅

𝑅2 +𝜔2𝐿2

ሶ𝐸

𝑅 + 𝑗𝜔𝐿

ሶ𝐸
2
𝑅

𝑅2 +𝜔2𝐿2
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×R06 問5

𝜔 𝐿𝐶

1

𝑎
ሶ𝐼2

𝑅

𝐿

ሶ𝐸

𝑅 + 𝑗𝜔𝐿
ሶ𝐸
2
𝑅

𝑅2 +𝜔2𝐿2

(1)(2)

(3)

(4)

(5)
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×R0５ 問４
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×R0５ 問４

図1に対してテブナンの定理を適用し、 ሶ𝑉0と ሶ𝑍0を求める。

ሶ𝐼 =
10

5 + 𝑗5 − 𝑗5
= 2 A

ሶ𝑉0 = 5 − 𝑗5 × ሶ𝐼 = 5 − 𝑗5 × 2 = 10 − 𝑗10 V

ሶ𝑍0 =
𝑗5 × 5 − 𝑗5

𝑗5 + 5 − 𝑗5
= 5 + 𝑗5 Ω

ሶ𝐼𝐿 =
ሶ𝑉0

ሶ𝑍0 + ሶ𝑍𝐿
=

10 − 𝑗10

5 + 𝑗5 + 5 + 𝑗5
=
10 − 𝑗10

10 + 𝑗10
=
1 − 𝑗

1 + 𝑗
=
1 − 𝑗

1 + 𝑗
×
1 − 𝑗

1 − 𝑗

=
1 − 𝑗 2

1 + 1
=
1 − 𝑗2 − 1

2
= −𝑗 A

𝑃𝐿 = 𝑅𝐿 ሶ𝐼
2
= 5 × −1 2 = 5W

2

10 − 𝑗10 5 + 𝑗5
−𝑗 5
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×R0５ 問４

2

10 − 𝑗10 5 + 𝑗5

−𝑗 5

(1)

(2)

(3)(4)

(5)
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×H２９ 問３
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×H２９ 問３

ሶ𝑉0 = 𝑗𝑋1 ሶ𝐼0 + ሶ𝑉1
′ → 1 = 𝑗𝑋1

ሶ𝐼0
ሶ𝑉0
+

ሶ𝑉1
′

ሶ𝑉0
= 𝑗𝑋1 ×

1

𝑅
+

ሶ𝑉1
′

ሶ𝑉0

→
ሶ𝑉1
′

ሶ𝑉0
= 1 − 𝑗

𝑋1
𝑅
=
𝑅 − 𝑗𝑋1

𝑅

ሶ𝑉1
′ = 𝑗𝑋1 ሶ𝐼1 + ሶ𝑉1 →

ሶ𝑉1
′

ሶ𝑉1
= 𝑗𝑋1

ሶ𝐼1
ሶ𝑉1
+ 1 = 𝑗𝑋1 ×

1

𝑅
+ 1

ሶ𝑉1
′

ሶ𝑉1
= 1 + 𝑗

𝑋1
𝑅
=
𝑅 + 𝑗𝑋1

𝑅
→

ሶ𝑉1
ሶ𝑉1
′
=

𝑅

𝑅 + 𝑗𝑋1

𝑅 − 𝑗𝑋1

𝑅 + 𝑗𝑋1
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×H２９ 問３

ሶ𝑉1
′

ሶ𝑉0
=
𝑅 − 𝑗𝑋1

𝑅

ሶ𝑉1
ሶ𝑉1
′
=

𝑅

𝑅 + 𝑗𝑋1

ሶ𝑉0
ሶ𝐼0
= 𝑗𝑋1 +

−𝑗𝑋2 × 𝑅 + 𝑗𝑋1
−𝑗𝑋2 + 𝑅 + 𝑗𝑋1

= 𝑗𝑋1 +
−𝑗𝑋1 × 𝑅 + 𝑗𝑋1
−𝑗𝑋1 + 𝑅 + 𝑗𝑋1

= 𝑗𝑋1 +
−𝑗𝑋1𝑅 + 𝑋1

2

𝑅
=
𝑗𝑋1𝑅 − 𝑗𝑋1𝑅 + 𝑋1

2

𝑅
=
𝑋1
2

𝑅
ሶ𝑉0
ሶ𝐼0
= 𝑅 =

𝑋1
2

𝑅
→ 𝑅 = 𝑋1 = 3

ሶ𝑉1
ሶ𝑉0
=

ሶ𝑉1
ሶ𝑉0
×

ሶ𝑉1
′

ሶ𝑉1
′
=

ሶ𝑉1
′

ሶ𝑉0
×

ሶ𝑉1
ሶ𝑉1
′
=
𝑅 − 𝑗𝑋1

𝑅
×

𝑅

𝑅 + 𝑗𝑋1

=
𝑅 − 𝑗𝑋1
𝑅 + 𝑗𝑋1

=
𝑅 − 𝑗𝑅

𝑅 + 𝑗𝑅
=
1 − 𝑗

1 + 𝑗

=
2e−𝑗

𝜋
4

2e𝑗
𝜋
4

= e−𝑗
𝜋
2

𝑂 Re

Im

+1

+𝑗

−𝑗 1 − 𝑗

1 + 𝑗

𝑅 − 𝑗𝑋1

𝑅 + 𝑗𝑋1

3

−
𝜋

2

ሶ𝑉1
ሶ𝑉0
= 1 → ሶ𝑉1 = ሶ𝑉0

ሶ𝑉1
′

ሶ𝑉0
=

𝑅2 + 𝑋1
2

𝑅
=

𝑅2 + 𝑅2

𝑅
= 2 → ሶ𝑉1

′ = 2 ሶ𝑉0 → ሶ𝑉1
′ > ሶ𝑉0

ሶ𝑉0 = ሶ𝑉1 < ሶ𝑉1
′

ሶ𝑉0 = ሶ𝑉1 < ሶ𝑉1
′
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×H２９ 問３

𝑅 − 𝑗𝑋1

𝑅 + 𝑗𝑋1

3

−
𝜋

2

ሶ𝑉0 = ሶ𝑉1 < ሶ𝑉1
′

𝑅 − 𝑗𝑋1

𝑅 + 𝑗𝑋1
(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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