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座標空間に 5点O,A,B,C,Dがあり |
−−→
OA | = 1 , |

−−→
OB | = 2 , |

−−→
OC | =

√
2

3
,

−−→
OA ·

−−→
OB =

−−→
OA ·

−−→
OC = 0 ,

−−→
OB ·

−−→
OC =

2

3
,

−−→
OD =

2
−−→
OA + 3

−−→
OB − 6

−−→
OC

6
です。

四面体OABDの体積を求めてください。
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解説・解答

|
−−→
AB |2 = |

−−→
OB −

−−→
OA |2 = |

−−→
OA |2 − 2

−−→
OA ·

−−→
OB + |

−−→
OB |2 = 12 − 0 + 22 = 5

−−→
AD =

−−→
OD −

−−→
OA =

2
−−→
OA + 3

−−→
OB − 6

−−→
OC

6
−

−−→
OA =

−4
−−→
OA + 3

−−→
OB − 6

−−→
OC

6

|
−−→
AD |2 =

∣∣∣∣∣ −4
−−→
OA + 3

−−→
OB − 6

−−→
OC

6

∣∣∣∣∣
2

=
16|

−−→
OA |2 + 9|

−−→
OB |2 + 36|

−−→
OC |2 − 24

−−→
OA ·

−−→
OB − 36

−−→
OB ·

−−→
OC + 48

−−→
OA ·

−−→
OC

36

=
16 + 36 + 8− 0− 24 + 0

36
= 1

−−→
AB ·

−−→
AD =

(−−→
OB −

−−→
OA

)
· −4

−−→
OA + 3

−−→
OB − 6

−−→
OC

6

=
4|
−−→
OA |2 + 3|

−−→
OB |2 − 7

−−→
OA ·

−−→
OB − 6

−−→
OB ·

−−→
OC + 6

−−→
OA ·

−−→
OC

6

=
4 + 12− 0− 4 + 0

6
= 2

(三角形ABDの面積) =

√
|
−−→
AB |2|

−−→
AD |2 − (

−−→
AB ·

−−→
AD )2

2
=

√
5− 4

2
=

1

2
です。

Oから平面ABDに下した垂線の足をHと置けば −−→
AH = s

−−→
AB + t

−−→
AD と表せます。

−−→
OH ·

−−→
AB = (

−−→
OA +

−−→
AH ) ·

−−→
AB =

−−→
OA ·

−−→
AB + s|

−−→
AB |2 + t

−−→
AB ·

−−→
AD = 5s+ 2t− 1 = 0

−−→
OH ·

−−→
AD = (

−−→
OA +

−−→
AH ) ·

−−→
AD =

−−→
OA ·

−−→
AD + s

−−→
AB ·

−−→
AD + t|

−−→
AD |2 = 2s+ t− 2

3
= 0

よって (s, t) =
(
− 1

3
,
4

3

)
なので −−→

AH =
−
−−→
AB + 4

−−→
AD

3
です。

|
−−→
AH |2 =

∣∣∣∣∣ −
−−→
AB + 4

−−→
AD

3

∣∣∣∣∣
2

=
|
−−→
AB |2 − 8

−−→
AB ·

−−→
AD + 16|

−−→
AD |2

9
=

5

9

三角形OAHは直角三角形なので |
−−→
OH | =

√
|
−−→
OA |2 − |

−−→
AH |2 =

2

3
です。

(四面体OABDの体積) =
1

3
· (三角形ABDの面積) · |

−−→
OH | = 1

3
· 1

2
· 2

3
=

1

9
です。
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