
∫
ex sinx dxを求めなさい

何度か部分積分 web をすると、同じ部分が出てく
る　

どうけいしゅつげん
同形出現　と呼ばれるタイプだ。∫

●▲′
dx = ●▲−

∫
●′▲ dx

※ sin, cos, ex など微分しても変化が少ないものの積分は
同形出現の可能性あり ( 特に e, sin または e, cos のペアはそうだ )
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https://unilab.gbb60166.jp/prekou/pdf/m3-bubunsekibun.pdf


∫
ex sinx dxを求めなさい∫

▲′● dx = ▲●−
∫
▲●′

dx∫
ex sinx dx =

∫
(ex)′sinx dx と考えて

= exsinx−
∫
ex(sinx)′ dx

= exsinx−
∫
ex cosx dx

(ex)′ = ex (sinx)′ = cosx
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∫
ex sinx dxを求めなさい∫

▲′● dx = ▲●−
∫
▲●′

dx∫
ex sinx dx = ex sinx−

∫
ex cosx dx

= ex sinx−
∫

(ex)′cosx dx もう一度部分積分

= ex sinx−
(
excosx−

∫
ex(cosx)′ dx

)
= ex sinx−

(
excosx−

∫
ex·−sinx dx

)
(cosx)′ = − sinx
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∫
ex sinx dxを求めなさい∫

ex sinx dx = ex sinx−
(
excosx−

∫
ex·−sinx dx

)∫
ex sinx dx = ex sinx−

(
excosx+

∫
ex sinx dx

)∫
ex sinx dx = ex sinx− ex cosx−

∫
ex sinx dx

2
∫

ex sinx dx = ex sinx−ex cosx∫
ex sinx dx =

ex sinx−ex cosx
2
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∫
ex sinx dxを求めなさい∫

ex sinx dx =
ex sinx−ex cosx

2∫
ex sinx dx = ex

2
(sinx−cosx)+C 答
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（別解）微分から考える
(▲●)′ = ▲′●+▲●′

(ex sinx)′ = (ex)′ sinx+ex(sinx)′

= ex sinx +ex cosx …①
(ex cosx)′ = (ex)′ cosx+ex(cosx)′

= ex cosx +ex(− sinx)

= ex cosx −ex sinx …②
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（別解）微分から考える
(ex sinx)′ = ex sinx+ex cosx …①
(ex cosx)′ = ex cosx−ex sinx …②

①−②
(ex sinx)′−(ex cosx)′ = 2ex sinx

(ex sinx)′−(ex cosx)′

2
= ex sinx∫ (ex sinx)′−(ex cosx)′

2
dx =

∫
ex sinx dx
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（別解）微分から考える∫ (ex sinx)′−(ex cosx)′

2
dx =

∫
ex sinx dx

1
2

∫
(ex sinx)′−(ex cosx)′ dx =

∫
ex sinx dx

1
2

(∫
(ex sinx)′ dx−

∫
(ex cosx)′ dx

)
=
∫

ex sinx dx

1
2

(
ex sinx − ex cosx

)
=
∫

ex sinx dx

ex

2
(sinx−cosx)+C 答 =

∫
ex sinx dx
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∫
ex cosx dxも求められるので

(ex sinx)′ = ex sinx+ex cosx …①
(ex cosx)′ = ex cosx−ex sinx …②

①+②
(ex sinx)′+(ex cosx)′ = 2ex cosx

(ex sinx)′+(ex cosx)′

2
= ex cosx∫ (ex sinx)′+(ex cosx)′

2
dx =

∫
ex cosx dx
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∫
ex cosx dxも求められるので∫ (ex sinx)′+(ex cosx)′

2
dx =

∫
ex cosx dx

1
2

∫
(ex sinx)′+(ex cosx)′ dx =

∫
ex cosx dx

1
2

(∫
(ex sinx)′ dx+

∫
(ex cosx)′ dx

)
=
∫

ex cosx dx

1
2

(
ex sinx + ex cosx

)
=
∫

ex cosx dx

ex

2
(sinx+cosx)+C 答 =

∫
ex cosx dx
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瞬間部分積分

教科書には載っていませんが、受験テクニック
で瞬間部分積分 web などと呼ばれるものがあり
ます。
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https://www.google.com/search?q=瞬間部分積分


瞬間部分積分だとこうなると思う∫
ex sinx dx

ex

ex

ex

そのまま

微分

微分

− cosx

− sinx∫
−sinx dx

積分

積分

積分

+

−

+

ex
∫

sinx dx =
∫

ex sinx dx

なのか？ と疑問が出るだろう

∫
ex sinx dx = −ex cosx+ex sinx−

∫
ex sinx dx
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瞬間部分積分だとこうなると思う∫
ex sinx dx = −ex cosx+ex sinx−

∫
ex sinx dx

2
∫

ex sinx dx = −ex cosx+ex sinx∫
ex sinx dx =

−ex cosx+ex sinx
2∫

ex sinx dx = ex

2
(− cosx+sinx)+C 答
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∫
eax cosx dxを求めなさい∫

●▲′
dx = ●▲−

∫
●′▲ dx∫

eax cosx dx =
∫
eax(sinx)′ dx と考えて

= eaxsinx−
∫
(eax)′sinx dx

= eaxsinx−
∫
aeax sinx dx

(eax)′ = aeax (sinx)′ = cosx
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∫
eax cosx dxを求めなさい∫

●▲′
dx = ●▲−

∫
●′▲ dx∫

eax cosx dx = eaxsinx−
∫
aeax sinx dx

= eaxsinx−a
∫
eax sinx dx

= eaxsinx−a
∫
eax(−cosx)′dx

(cosx)′ = − sinx
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∫
eax cosx dxを求めなさい∫

●▲′
dx = ●▲−

∫
●′▲ dx∫

eax cosx dx = eaxsinx−a
∫

eax(− cosx)′dx

= eaxsinx−a
(
−eaxcosx−

∫
(eax)′ ·− cosx dx

)
= eaxsinx−a

(
−eax cosx+

∫
(eax)′ cosx dx

)
= eaxsinx−a

(
−eax cosx+

∫
aeax cosx dx

)
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∫
eax cosx dxを求めなさい∫

eax cosx dx = eax sinx−a
(
−eax cosx+

∫
aeax cosx dx

)∫
eax cosx dx = eax sinx−a

(
−eax cosx+a

∫
eax cosx dx

)∫
eax cosx dx = eax sinx+aeax cosx−a2

∫
eax cosx dx∫

eax cosx dx+a2
∫

eax cosx dx = eax sinx+aeax cosx

(1+a2)
∫

eax cosx dx = eax sinx+aeax cosx
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∫
eax cosx dxを求めなさい

(1+a2)
∫

eax cosx dx = eax sinx+aeax cosx

(1+a2)
∫

eax cosx dx = eax(sinx+a cosx)∫
eax cosx dx = eax

1+a2(sinx+a cosx)+C 答

頭がついて来るかな？
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