
第1章 2 「曲線」「曲面」 第1回

解答

1. t =

(
1√
10

cos t, − 1√
10

sin t, 3√
10

)
， s = 4

√
10

2. (1) (2v cosu, 2v sinu, 0) (2) 2v (3) (± cosu, ± sinu, 0) (複号同順) (4) 6π

解説

1. r′ = (4 cos t, −4 sin t, 12)

r′ =
√
(4 cos t)2 + (−4 sin t)2 + 122 =

√
160 = 4

√
10

t = r′

r′
=

(
1√
10

cos t, − 1√
10

sin t, 3√
10

)
s =

∫ 2

1

dr

dt
dt = 4

√
10

∫ 2

1

dt = 4
√
10

2. (1)
∂r

∂u
× ∂r

∂v
= (− sinu, cosu, 0)× (0, 0, 2v) = (2v cosu, 2v sinu, 0)

(2)
∂r

∂u
× ∂r

∂v
= 2v

(3) n = ±

∂r

∂u
× ∂r

∂v

∂r

∂u
× ∂r

∂v

= ± 1
2v

(2v cosu, 2v sinu, 0) = (± cosu, ± sinu, 0) (複号同順)

(4) S =

∫∫
D

∂r

∂u
× ∂r

∂v
du dv =

∫ 2π

0

{∫ 2

1

2v dv

}
du = 2π

[
v2
]2
1
= 6π




