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 3 R2 ʹ͓͍ͯ 2 ຊͷۂઢ C1 : y = sinx ͓Αͼ C2 : y = sin 2x Λ͑ߟΔɽR2 ͷӈฏ໘ {(x, y) ∈
R2; x ≥ 0}ʹ͓͚Δ C1 ͱ C2 ͷަΛ x࠲ඪͷখ͍͞ॱʹ P0, P1, P2, . . . ͱ͓͘ɽ

(a) Pn ͷ x࠲ඪΛٻΊΑɽ

(b) n = 0, 1, 2, . . . ʹରͯ͠ C1 ͱ C2 ͕ Pn ͔Β Pn+1 ͷؒͰғΉ༗քྖҬͷ໘ੵ Sn ΛٻΊΑɽ
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 1 (a)
∫ 1
0 (1 + x+ x2 + x3) dx = [x+ x2
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(b) α = 0ͷͱ͖
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(c) x = t2 ͱ͓͘ͱ
∫ π2
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∫ π

3

0 2t cos t dt =: Iɽ͞Βʹ෦ੵʹΑΓ

I = [2t sin t]
π
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∫ π
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π
3
0 = π√

3
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(d) x = a sin t ͱ͓͘ͱ
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√
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(e) ෦ੵʹΑΓ I :=
∫ π
0 e2x sinx dx = [−e2x cosx]π0 + 2

∫ π
0 e2x cosx dx = [e2x(2 sinx − cosx)]π0 −

4
∫ π
0 e2x sinx dx = 1 + e2π − 4Iɽ͜ΕΑΓ I = 1+e2π

5 ɽ

 2 (a) ҙͷ b ≥ 0 ʹରͯ͠ α = 0 ͷͱ͖
∫ b
0 dx = b

b→∞−−−→ ∞ɽα > 0 ͷͱ͖
∫ b
0 eαx dx = [ e

αx

α ]b0 =
eαb−1
α

b→∞−−−→ ∞ɽα < 0 ͷͱ͖ಉ༷ʹͯ͠
∫ b
0 eαx dx = eαb−1

α
b→∞−−−→ − 1

αɽҎ্ΑΓੵٛ
∫∞
0 eαx dx 

α ≥ 0ͷͱ͖∞ʹൃ͠ࢄ α < 0ͷͱ͖ − 1
α ʹऩଋ͢Δɽ

(b) x = sin tͱ͓͘ͱ
∫ 1
0

dx√
1−x2 =
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0
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1−x2
dx
dt dt =

∫ π
2

0 dt = π
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 3 (a) ӈฏ໘ʹ͓͚Δ C1 ͱ C2 ͷަͷ x࠲ඪํఔࣜ sinx = sin 2xͷඇෛղͰ͋Γɼ͜ͷํఔࣜ

 sinx = 2 sinx cosx͢ͳΘͪ sinx = 0·ͨ cosx = 1
2 ͱಉɽैͬͯަͷ x࠲ඪ x = nπ ͓Αͼ

x = (2n+ 1
3 )π ͓Αͼ x = (2n+ 5

3 )πʢn = 0, 1, 2, . . .ʣɽΏ͑ʹ Pn ͷ x࠲ඪ n͕ۮͳΒ n = 2k ͱ͓

͘ͱ͖ kπɼn mod 4 = 1ͳΒ n = 4ℓ+1ͱ͓͘ͱ͖ (2ℓ+ 1
3 )πɼn mod 4 = 3ͳΒ n = 4ℓ+3ͱ͓͘ͱ

͖ (2ℓ+ 5
3 )πɽ

(b) 0 ≤ x ≤ π
3 ͷͱ͖ sinx ≤ sin 2x ͳͷͰ S0 =

∫ π
3

0 (sin 2x − sinx) dx = [− cos 2x
2 + cosx]

π
3
0 = 1

4ɽ
π
3 ≤ x ≤ π ͷͱ͖ sinx ≥ sin 2x ͳͷͰ S1 =

∫ π
π
3
(sinx − sin 2x) dx = [− cosx + cos 2x

2 ]ππ
3
= 9

4ɽC1, C2 

x্࣠ͷ (π, 0)ʹؔͯ͠ରশͳͷͰ S2 = S1ɼS3 = S0ɽ͞Βʹ C1, C2  x࣠ํʹपظ 2π Λͭ࣋ͷͰ

Sn+4 = Snʢn = 0, 1, 2, . . .ʣɽҎ্ΑΓ Sn  n mod 4 = 0, 3ͷͱ͖ 1
4 Ͱ n mod 4 = 1, 2ͷͱ͖ 9

4 Ͱ͋Δɽ


