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F(r) =

( xy

z − 2
,
x2

y
, zy
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bc9d������<=e�f"g (

z,− xy

(z − 2)2
,
2x

y
− x

z − 2

) h

i � (3,5,0)
∫

(1,1,2)

yz dx + xz dy + xy dz =?

bc9d������<=e�f"g jlk
(yz, xz, xy) mon!p2p0q4r*s�t0suovwq0x0szy�{�|}u*s~����0� mon!p2p0q"r�s�t!u2� xyz �F�_p0t�x k ��s�|�u�p0���0�q0x0�_�!�,x0s�~o�Cx�vFxFq4r:poy�{�s�|�{(v�|����"m*n4p2p���ro��r*�*|�r*v4u −2

h
� �N��O_A \4X!Z EHGJI�KMLN���"��� \4U"Z P"A

F(x, y) = (2xy3, 3x2y2)
RTS�U4U"V!WYX!Z � U ACP0L�GC��P"ACP"A V P X��\ GJ� X ]YO�B"� RTS�U4U0�V!WYX!Z �"�

bc9d������<=e�f"g ∂

∂y
2xy3 =

∂

∂x
3x2y2 = 6xy2 ��|�u*�M�0|�u:p k x0v(| h � ���,v4r}y!y¡� F ¢�su*v�y�{�|}u*s~*�.�0� mon!p2p0¢

q"r*s�t!u,��x k f(x, y) = x2y3
h
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x2 + y2 = 1

�
z = 0

L!¬ [ �©]YI�¨�]�IJP� ���O U P"A
A(1, 2, 3)

�\4X GCa
bc9d������<=e�f"g jlk x0�®v!{�|���v"x0|¯y�x0�*°Fr*|}u*�Ju k q"u t ¢}q"u*�±�¥r*�z�;s�²�uJ³du*�´q"uµx¶v4·0�§y�{0s�|¹¸Cx0�T��{ k |:x0�*|�{ k �y�x0�Jx0°Fr*|}u*�,r*�o|}rov2v4u��º�
r(t, ϕ) = (1, 2, 3) + t((cosϕ, sin ϕ, 0) − (1, 2, 3)) = (1 − t − t cosϕ, 2 − 2t − t sinϕ, 3 − 3t),

x���{0� 0 ≤ t ≤ 1 ro� 0 ≤ ϕ ≤ 2π
h
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r(u, v) =

(

u2−v,
u

v + 1
, v3

) R �Y� S �_��G W�[ O X G�¾4I�EºLY`JB X P0L�� U"Z � X �º��G W G¿P"A
u = 1

�
v = 0� P [ P"D W GJ� [JÀ ���Y� Z � X a

bc9d������<=e�f"gÁj s{��*°¦�0�´q"uov�|�{�� ru×rv = (2, 1, 0)×(−1,−1, 0) = (0, 0,−1) x k xd²d{�|�|�y�{0s�|:�ox0sM�x k r��o�;s�|}ro�o��y�{�s�|©v4{2{��J²0�;s��"|:�0��y�uJ²0�_p r(1, 0) = (1, 1, 0) �$�_p0tÂx¯�o�;vNu:p0tdu*s��_u*|}u z = 0
h

Ã �F»¼2`�KMLwDF� U P
z = 2x2 + 3y2

R �Y� S �º��G X�\"[ DNB"� V ��L�G \"[ B0GÄP"A
(x, y) = (1, 1)

W�[ G W L!��LM����AFG,P [ G \ AY^�\4X G���P X a
bc9d������<=e�f"g

(−4,−6, 1)
h

Å �@?�ACB"DFEHGJI�KMLÆLMO8P"A
r(u, v) = (u2, 2u cos v, 2u sin v)

R �Y� S �_��G {(u, v) | 0 ≤ u ≤ 1, 0 ≤ v ≤ π
2 }� P [ P"D W GJ� [ G,P [ G \ DNB X!Z � \ AÇG,P [ G \ AY^¯�P [ P0��`JB X P0L R �Y�ºI�AYE X�W GC�

bc9d������<=e�f"g π/2
∫

0

1
∫

0

|ru × rv| du dv

π/2
∫

0

1
∫

0

4u
√

1 + u2 du dv =
4
√

2 − 2

3
π
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v(r) = (x/y, y/z, xz)
�Ë

v(r) = r ln |r Ì
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(x2y + y3, x3 − xy2)
�Ë

(2xy − z, x2 + z, y − x)
]�Ë

(xy2 + 2x, x2y − y2)

� �@?�ACB"DFEHGJI�KMLNL�OQP"A (1,2,3)
∫

(0,0,0)

2xy dx + (x2 − z2) dy − 2yz dz
O X GJ� U"[ B"�HGCa

£ �F¤�P [ P"D W GJ� [ �YA�A S L&P
z = y2

U ¬ [ ���
y
L!¬ [JS �_O RT\"[JU P0G,B"I�B V P"�L"P ��\ G�G R �Y� S �º��GJ��GCa

������P0G,B [J\ A�AYKML§DF� U P"A
r(u, v) = (u, cosu sin v, cosu cos v)

R �Y� S �_��G X�\"[ DNB"� V ��L�G \"[ B0G�P"A
u0 = π

4

�
v0 = π

3

� P [ P"D W GJ� [JW�[ G W L!��LM���YA�G,P [ G \ AY^ ��\4X G;`JB0��P X a
Ã �F»¼2`�KML�DF� U P"A

xy2 + z3 = 12
R �Y� S �º��G W*[ O X GJ¾4I�EHLC`JB X P0LÂ� U"Z � X �º��G W G P

P0(1, 2, 2)
�\4X G���P X a

Å �@?�ACB"DFEHGJI�KMLÆLMO�P"A
r(u, v) = (cos u − v sin u, sin u + v cos u, u + v)

�
0 ≤ u ≤ π

�
0 ≤ v ≤ 1R �Y� S �_��GJ�P [ P0� R �Y�_I3AYE X�W GYa

bc9d������<=e�fY���
> � P�Ë

rotv = (y/z2,−z, x/y2)
� �Ë

v(r) = (x, y, z) ln
√

x2 + y2 + z2 =
= (x

2
ln(x2 + y2 + z2), y

2
ln(x2 + y2 + z2), z

2
ln(x2 + y2 + z2))

� W I
rot v = 0

�
i � P�Ë��l�YD � U ACP0L�GCÊ ∂

∂y
(x2y + y3) = x2 + 3y2 � ∂

∂x
(x3 − xy2) = 3x2 − y2

X �YD � U"Z � X �º¾"L�
�Ë
	 U ACP0L�GC��P [J\ G,B"]YOº^(`JP

0 �
��\ GJ� X ]YO_B"� RTS�U4U"V!WYX!Z �

x2y − xz + yz
Ë,�]�Ë
	 U ACP0L�GCÊ ∂

∂y (xy2 + 2x) = 2xy
W I ∂

∂x(x2y − y2) = 2xy
� U"Z � X �_¾"L� � �«B"I3L W���� Ê �\0�

GJ� X ]�O�B"� RTS�U4U"V!W�XdZ � 1
2x2y2 + x2 − 1

3y3 �HË
� �

[x2y − yz2]
(1,2,3)
(0,0,0) = −16£ �

r(y, ϕ) = (y2 sin ϕ, y, y2 cos ϕ)
�
y ∈ R

�
0 ≤ ϕ ≤ 2π

�
���

ru × rv = ( 1
2
,
√

6
4

,
√

2
4

)Ã � ∇(xy2 + z3 − 12) = (y2, 2xy, 3z2)
��E U"Z P"A W�[ O X GJ¾4I�EºL X�\"[ DNB"� V �*L�G \"[ P

(4, 4, 12)
� V P U"Z P"A�YAYA��Y� � B [ ��K�ACP"D \ I

(1, 1, 3)
� W I P¯I3EºLÂ� U"Z � X �º��GJ�

x + y + 3z = 9
�

Å �
ru × rv = (−v sin u, v cos u,−v)

� |ru × rv| = v
√

2
��P R �Y�_I�A�E X

π/
√

2
�


