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1. éu�ÎÚ�x = cos t, y = sin t, z = t, ¦§3: (1, 0, 0)���Ú
{¡.

)µ-r(t) = {cos t, sin t, t}, Kr′(t) = {− sin t, cos t, 1}, du (1, 0, 0)

:�Ð´ëê t = 0��­�:, Ïd

r(0) = {1, 0, 0}, r′(0) = {0, 1, 1},

l
�ÎÚ�r(t)3: (1, 0, 0)?����é¡ª�§�

x − 1
0

=
y

1
=

z

1
,

{²¡��§�
y + z = 0.

¤

2. ¦ngL­�r(t) = {at, bt2, ct3}3: t = t0 ���Ú{¡.

)µ� t = t0 �, k

r(t0) = {at0, bt
2
0, ct

3
0}, r′(t0) = {a, 2bt0, 3ct20},

¤±���§�
x − at0

a
=

y − bt20
2bt0

=
z − ct30
3ct20

,

{¡�§�

ax + 2bt0y + 3ct20z − (a2t0 + 2b2t30 + 3c2t50) = 0.

¤

3. y²�ÎÚ�r(θ) = {a cos θ, a sin θ, bθ}���Úz ¶��½�.

y²µ�z ¶����ü ¥þe3 = {0, 0, 1}, ePz ¶��ÎÚ��
��m�Y��ϕ, K

cos ϕ =
r′ · e3

|r′||e3|
=

b√
a2 + b2

,
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��ÎÚ��ëêθ Ã', Ïdϕ�½�. ¤

4. ¦]ó�r(t) = {t, a cosh t
a} (−∞ < t < ∞)l t = 0åO��l�.

)µl t = 0åO��l��

s =
∫ t

0
|r′(t)| dt

=
∫ t

0

√
1 + sinh2(

t

a
) dt

=
∫ t

0
cosh

t

a
dt = a sinh

t

a
.

¤

5. ¦�Ô�y = bx2 éAu−a ≤ x ≤ a��ã�l�.

) µ -x = t, � Ô �y = bx2 � ¥ þ ª ë ê � § � � ¤r(t) =

{t, bt2, 0}, KéAu−a ≤ x ≤ a��ã�l��

s =
∫ a

−a
|r′(t)| dt

=
∫ a

−a

√
1 + 4b2t2 dt

= a
√

1 + 4a2b2 +
1
2b

ln |2ab +
√

1 + 4a2b2|.

¤

6. ¦(/�x = a cos3 t, y = a sin3 t�l�.

)µ-r(t) = {a cos3 t, a sin3 t, 0}, K |r′(t)| = 3
2a| sin 2t|. �â(/�

�é¡5, §�l��(/�31���l��4�, 
(/�31���
éA�ëê t����0 ≤ t ≤ π

2 , Ïd(/��l��

s = 4
∫ π

2

0
|r′(t)| dt

= 4
∫ π

2

0

3
2
a sin 2t dt

= (−3a cos 2t)|
π
2
0 = 6a.

¤
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7. ¦^Ó�x = a(t − sin t), y = a(1 − cos t)�0 ≤ t ≤ 2π �ã�l�.

)µ- r(t) = {a(t − sin t), a(1 − cos t), 0}, K¤¦l��

s =
∫ 2π

0
|r′(t)| dt

=
∫ 2π

0

√
a2(1 − cos t)2 + a2 sin2 t dt

=
∫ 2π

0
2a sin

t

2
dt

= 8a.

¤

8. ¦�ÎÚ�x = 3a cos t, y = 3a sin t, z = 4atl§�xy ²¡��:
�?¿:M(t)�l�.

)µ- r(t) = {3a cos t, 3a sin t, 4at}, Kr′(t) = {−3a sin t, 3a cos t, 4a}.
5¿�r(t)�xoy ²¡���ëê t = 0, ¤±r(t)l t = 0�?¿:M(t)�
l��

s =
∫ t

0
|r′(t)| dt =

∫ t

0
5a dt = 5at.

¤

9. ¦­�x3 = 3a2y, 2xz = a2 3²¡y = a
3 �y = 9a�m�l�.

)µ-x = t, K¤�­��ëê�§�r(t) =
{

t, t3

3a2 , a2

2t

}
. N´�y t

´�Këê. �y = a
3 �, t = a; �y = 9a�, = t = 3a, u´¤¦l��

s =
∫ 3a

a
|r′(t)| dt

=
∫ 3a

a

a4 + 2t4

2a2t2
dt

= 9a.

¤

10. ò�ÎÚ�r(t) = {a cos t, a sin t, bt}z�g,ëêL«.
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)µÏ�r′(t) = {−a sin t, a cos t, b}§¤±�ÎÚ�l t = 0åO��
l��

s =
∫ t

0
|r′(t)| dt =

√
a2 + b2 t

- t = s√
a2+b2

, K^l�s�ëê, �ÎÚ��g,ëê�§�

r(s) =
{

a cos
s√

a2 + b2
, a sin

s√
a2 + b2

,
bs√

a2 + b2

}
.

¤

11. ¦^4�I�§ρ = ρ(θ)�½�­��l�L�ª.

)µ�­��ëê�§�

r(θ) = {ρ(θ) cos θ, ρ(θ) sin θ, 0}.

Ïd��

r′(θ) = {ρ′(θ) cos θ − ρ(θ) sin θ, ρ′(θ) sin θ + ρ(θ) cos θ, 0},

¤±d4�Iρ = ρ(θ)�½�­�lθ = θ0 åO��l��

s =
∫ θ

θ0

|r′(θ)| dθ

=
∫ θ

θ0

√
(ρ′(θ) cos θ − ρ(θ) sin θ)2 + (ρ′(θ) sin θ + ρ(θ) cos θ)2 dθ

=
∫ θ

θ0

√
ρ′2(θ) + ρ2(θ) dθ.

¤
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