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×R０１ 問９

𝐼1, 𝐼2 , 𝐼3の大きさ[A]をそれぞれ求めよ
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𝑖𝑅 𝑖𝐶 𝑖𝐿

導出のポイント

𝑖 = 𝑖𝑅 + 𝑖𝐿 + 𝑖𝐶

𝑖𝑅 =
1

𝑅
𝑉

𝑖𝐶 = 𝑗𝜔𝐶𝑉

𝑖𝐿 = −𝑗
1

𝜔𝐿
𝑉

共振角周波数𝜔0を求める

𝜔0 =
1

𝐿𝐶
=

1

10 × 10−6 × 10−3

=
1

10−8
=

1

10−4
= 10 krad/s = 𝜔2

電流と電圧の関係

𝑖𝐶2 = 𝑗𝜔2𝐶𝑉 = 𝑗 × 10 × 103 × 10 × 10−6 × 1 = 𝑗0.1 A

𝑖𝐶1 = 𝑗𝜔1𝐶𝑉 =
1

2
𝑗𝜔2𝐶𝑉 = 𝑗0.05 A

𝑖𝐶3 = 𝑗𝜔3𝐶𝑉 = 3𝑗𝜔2𝐶𝑉 = 𝑗0.3 A

𝑖𝐿2 = −𝑗
1

𝜔2𝐿
𝑉 = −𝑗

1

10 × 103 × 10−3
× 1 = −𝑗0.1 A

𝑖𝐿1 = −𝑗
1

𝜔1𝐿
𝑉 = −2𝑗

1

𝜔2𝐿
𝑉 = −𝑗0.2 A

𝑖𝐿3 = −𝑗
1

𝜔3𝐿
𝑉 = −

1

3
𝑗

1

𝜔2𝐿
𝑉 = −𝑗0.033 A

𝜔1のとき
𝐼1 = 𝑖𝑅 + 𝑖𝐿1 + 𝑖𝐶1 = 𝑖𝑅 − 𝑗0.2 + 𝑗0.05 = 𝑖𝑅 − 𝑗0.15

𝜔2のとき
𝐼2 = 𝑖𝑅 + 𝑖𝐿2 + 𝑖𝐶2 = 𝑖𝑅 − 𝑗0.1 + 𝑗0.1 = 𝑖𝑅

𝜔3のとき
𝐼3 = 𝑖𝑅 + 𝑖𝐿3 + 𝑖𝐶3 = 𝑖𝑅 − 𝑗0.033 + 𝑗0.3 = 𝑖𝑅 + 𝑗0.266

𝐼2 < 𝐼1 < 𝐼3Ans.

𝑖𝑅 =
1

100k
= 10 μA
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×R０１ 問９
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×H２８ 問６
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×H２８ 問６

ሶ𝐼 =
ሶ𝐸

𝑟 + 𝑗𝜔𝐿

ሶ𝑉𝐿 = 𝑗𝜔𝐿 ሶ𝐼 =
𝑗𝜔𝐿 ሶ𝐸

𝑟 + 𝑗𝜔𝐿

ሶ𝑉𝐶 =
1

𝑗𝜔𝐶
ሶ𝐼𝐶 =

1

𝑗𝜔𝐶
×

ሶ𝐸

𝑅 +
1

𝑗𝜔𝐶

=
ሶ𝐸

1 + 𝑗𝜔𝐶𝑅

ሶ𝑉𝐶 = ሶ𝑉𝑟 →
ሶ𝐸

1 + 𝑗𝜔𝐶𝑅
=

𝑟 ሶ𝐸

𝑟 + 𝑗𝜔𝐿
→

1

1 + 𝑗𝜔𝐶𝑅
=

𝑟

𝑟 + 𝑗𝜔𝐿

→ 1 + 𝑗𝜔𝐶𝑅 = 1 +
𝑗𝜔𝐿

𝑟
→ 𝐶𝑅 =

𝐿

𝑟
→ 𝑅𝑟 =

𝐿

𝐶

ሶ𝑉𝑟 = 𝑟 ሶ𝐼
ሶ𝐼

ሶ𝑉𝐿 = 𝑗𝜔𝐿 ሶ𝐼

ሶ𝑉𝐶

ሶ𝑉𝑅と電流 ሶ𝐼は同相

ሶ𝑉𝐿は電流 ሶ𝐼より90°進み

ሶ𝑉𝐶は ሶ𝑉𝐿よりは90°遅れ

ሶ𝐸

𝑟 + 𝑗𝜔𝐿

90°遅れている𝑗𝜔𝐿 ሶ𝐸

𝑟 + 𝑗𝜔𝐿

ሶ𝐸

1 + 𝑗𝜔𝐶𝑅

𝑅𝑟 =
𝐿

𝐶
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×H２８ 問６

ሶ𝐸

𝑟 + 𝑗𝜔𝐿

𝑗𝜔𝐿 ሶ𝐸

𝑟 + 𝑗𝜔𝐿

ሶ𝐸

1 + 𝑗𝜔𝐶𝑅

90°遅れている

𝑅𝑟 =
𝐿

𝐶

(1)

(2)

(3)

(4)

(5)
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×H２６ 問３
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×H２６ 問３

ሶ𝑉𝑅

ሶ𝐼

ሶ𝑉𝐿 = 𝑗𝜔𝐿 ሶ𝐼 ሶ𝑉𝑆

ሶ𝑉𝑅

ሶ𝑉𝐿

フェーザ図より電流に直交する成分 ሶ𝑉𝐿 = ሶ𝑉𝑠 − ሶ𝑉𝑅

𝑉𝐿 = 𝜔𝐿𝐼 = 400 × 25 × 10−3 × 10 = 100 V
𝑉𝑅 = 130 V

𝜃
𝑉𝐿
2
=
100

2
= 50 V

cos 𝜃 =
1302 − 502

130
=
12

13

𝑃 = 𝑉𝑅𝐼 cos 𝜃 = 130 × 10 ×
12

13
= 1200W

𝑃 =
𝑉𝑅
2

𝑅
→ 𝑅 =

𝑉𝑅
2

𝑃
=
1302

1200
= 14.1 Ω

𝑄 = 𝑉𝑅𝐼 sin 𝜃 = 130 × 10 ×
5

13
= 500 var

𝑄 =
𝑉𝑅
2

𝑋𝐶
→ 𝑋𝐶 =

𝑉𝑅
2

𝑄
=
1302

500
= 33.8 Ω

1

𝜔𝐶
= 𝑋𝐶 → 𝐶 =

1

𝜔𝑋𝑐
=

1

400 × 33.8
= 73.96 × 10−6 F ∼ 74 μF

ሶ𝑉𝑠 − ሶ𝑉𝑅 100

1200 14

74
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×H２６ 問３

ሶ𝑉𝑠 − ሶ𝑉𝑅 100

1200 14

74

(1)

(2)

(4)(3)

(5)
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×R0１ 問２
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×R0１ 問２

𝐼𝐸 𝑉0

𝐼0

短絡

開放

𝐸 = 𝑅𝐼0 + 𝑉0 → 𝑉0 = 𝐸 − 𝑅𝐼0直流成分

2𝐸 cos𝜔𝑡 ሶ𝑉2

ሶ𝐼1

2𝐼 cos𝜔𝑡

交流成分

→ ሶ𝐸 → ሶ𝐼

ሶ𝐸 = 𝑅 + 𝑗𝜔𝐿 ሶ𝐼1 + ሶ𝑉2

ሶ𝐼 + ሶ𝐼1 = 𝑗𝜔𝐶 ሶ𝑉2 +
1

𝑅
ሶ𝑉2 → ሶ𝐼 = − ሶ𝐼1 + 𝑗𝜔𝐶 +

1

𝑅
ሶ𝑉2

ሶ𝐸
ሶ𝐼
=

𝑅 + 𝑗𝜔𝐿 ሶ𝐼1 + ሶ𝑉2

− ሶ𝐼1 + 𝑗𝜔𝐶 +
1

𝑅
ሶ𝑉2

=

𝑅 + 𝑗𝜔𝐿 1

−1
1

𝑅
+ 𝑗𝜔𝐶

ሶ𝐼1
ሶ𝑉2

𝐼 + 𝐼0 =
𝑉0
𝑅
→ 𝐼0 =

𝑉0
𝑅
− 𝐼

𝐼0 =
𝐸 − 𝑅𝐼0

𝑅
− 𝐼 → 𝐼0 =

𝐸

2𝑅
−
𝐼

2

𝑉0 = 𝐸 − 𝑅 ×
𝐸

2𝑅
−
𝐼

2
=
𝐸

2
+
𝑅𝐼

2

𝐸

2𝑅
−
𝐼

2

𝐸

2
+
𝑅𝐼

2

𝑅 + 𝑗𝜔𝐿

1

𝑅
+ 𝑗𝜔𝐶
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×R0１ 問２

ሶ𝐸
ሶ𝐼
=

𝑅 + 𝑗𝜔𝐿 1

−1
1

𝑅
+ 𝑗𝜔𝐶

ሶ𝐼1
ሶ𝑉2

=

𝑅 + 𝑗𝑅 1

−1
1

𝑅
+ 𝑗

1

𝑅

ሶ𝐼1
ሶ𝑉2

ሶ𝐼1
ሶ𝑉2

=

𝑅 + 𝑗𝑅 1

−1
1

𝑅
+ 𝑗

1

𝑅

−1

ሶ𝐸
ሶ𝐼

=
1

1
𝑅
+ 𝑗

1
𝑅

× 𝑅 + 𝑗𝑅 − −1 × 1

1

𝑅
+ 𝑗

1

𝑅
−1

1 𝑅 + 𝑗𝑅

ሶ𝐸
ሶ𝐼

<2行2列の行列の逆行列>

𝑎 𝑏
𝑐 𝑑

−1

=
1

𝑎𝑑 − 𝑏𝑐
𝑑 −𝑏
−𝑐 𝑎

ሶ𝐼1
ሶ𝑉2

=
1

1 + 𝑗 2 + 1

1

𝑅
+ 𝑗

1

𝑅
−1

1 𝑅 + 𝑗𝑅

ሶ𝐸
ሶ𝐼
=

1

1 + 𝑗2

1

𝑅
+ 𝑗

1

𝑅
ሶ𝐸 − ሶ𝐼

ሶ𝐸 + 𝑅 + 𝑗𝑅 ሶ𝐼

=
1

1 + 𝑗2

1

𝑅
+ 𝑗

1

𝑅
𝑅 ሶ𝐼 − ሶ𝐼

ሶ𝐸 + 𝑅 + 𝑗𝑅
ሶ𝐸

𝑅

=
1

1 + 𝑗2

ሶ𝐼 + 𝑗 ሶ𝐼 − ሶ𝐼
ሶ𝐸 + ሶ𝐸 + 𝑗 ሶ𝐸

=
1

1 + 𝑗2

𝑗 ሶ𝐼

2 + 𝑗 ሶ𝐸

ሶ𝑉2 =
1

1 + 𝑗2
× 2 + 𝑗 ሶ𝐸 =

2 + 𝑗 1 − 𝑗2

1 + 𝑗2 1 − 𝑗2
ሶ𝐸 =

2 + 2 + 𝑗 − 𝑗4

1 + 22
ሶ𝐸

ሶ𝑉2 =
4 − 𝑗3

5
ሶ𝐸 → ሶ𝑉2 =

42 + 32

5
𝐸 ∠ 𝜃 = 𝐸 ∠ 𝜃 tan𝜃 =

−3

4
= −

3

4

→ 𝜃 = − tan−1
3

4

𝜃
4

−𝑗3

瞬時値で表現すると、

𝑣2 𝑡 = 2𝑉2 cos 𝜔𝑡 + 𝜃 = 2𝐸 cos 𝜔𝑡 − tan−1
3

4

𝑅 + 𝑗𝜔𝐿

1

𝑅
+ 𝑗𝜔𝐶

2𝐸 cos 𝜔𝑡 − tan−1
3

4
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×R0１ 問２

𝐸

2𝑅
−
𝐼

2

𝐸

2
+
𝑅𝐼

2

𝑅 + 𝑗𝜔𝐿

1

𝑅
+ 𝑗𝜔𝐶

1

𝑅
+ 𝑗𝜔𝐶

𝑅 + 𝑗𝜔𝐿

2𝐸 cos 𝜔𝑡 − tan−1
3

4

(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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