
2019年千葉大学問題 12∫ π
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0

tan7 θ dθを計算してください。
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解説・解答

nは自然数とします。 (tan θ)′ =
1

cos2 θ
= 1 + tan2 θ∫ π
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0

tann+2 θ dθ =

∫ π
3

0

(tann θ + tann+2 θ) dθ −
∫ π
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0

tann θ dθ

=

∫ π
3

0

tann θ(1 + tan2 θ) dθ −
∫ π
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0

tann θ dθ

=

∫ π
3

0

tann θ(tan θ)′ dθ −
∫ π
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0

tann θ dθ

=
[ tann+1 θ

n+ 1

] π
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0
−

∫ π
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0

tann θ dθ

=
3

n+1
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n+ 1
−

∫ π
3

0

tann θ dθ

∫ π
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tan θ dθ =

∫ π
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sin θ

cos θ
dθ =

∫ π
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−(cos θ)′

cos θ
dθ =

[
− log | cos θ|

] π
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0
= − log

1

2
= log 2∫ π
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tan3 θ dθ =
3

2
−

∫ π
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tan θ dθ =
3

2
− log 2∫ π
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0

tan5 θ dθ =
32

4
−
∫ π
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tan3 θ dθ =
9

4
−

( 3

2
− log 2

)
=

3

4
+ log 2∫ π
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0

tan7 θ dθ =
33

6
−
∫ π
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0

tan5 θ dθ =
9

2
−

( 3

4
+ log 2

)
=

15

4
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