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x2 + y2 = 1
X
z = 0

FJ_CZ!FH\�R`FHEGF)L�L!FJR
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A(1, 2, 3) g
. hji'k'l!l�mCn[o�p+qsr�qtn`u�vwuAx�y�u)q{z+|�i}m�~+p)k�~+p;r�qYm�i����Yl�r/��q�zwm/�8�/m/n1�'pApG�'u+i���qs��pA�wm�iCm�pA�;r'i;iCmCn[��hji!����u7�/�
qsu)q�pA�;��n`u7��u)pOl�r���q�zJm P (cos u, sinu, 0) �]�+p}m'� AP pG�wm�i�m�pG�)q v �s�Cu)n�l�m/��m/���)q�uH�GuA�)��u�m�i'k'l!l�m/n[o�p)q
qsu)q�pA�;��n`u7��u)p�l�r���q{zJo/��m�i�y�u)n��/�Cu+i'qsr��Go/��mOm��
r(u, v) =

−→
OA + v

−→
AP = (1 − v + v cos u, 2 − 2v + v sin u, 3 − 3v) i'��vwu�zwuA�'�+p+q�iCm)l'z+��iw�1m�y�r�n

0 ≤ u ≤ 2π �+p 0 ≤ v ≤ 1 �� �Y��@8^��ML¡ ¢FJR£?¤L!c;¥!FHE�L!FJIJ¦§ ¢FJR`K�R[FHEGFHL%DH@�f`\!EG¦�U�¨[LJ^GSC\�?/L%FJ_CZ!FJ\�R`F)EGDHE©?¤B>FJ_!?Ca�WCE�E�QeW�\�EVª�?C\¬«
?�

r = (uv, u
v ,

√
u)

?CI
(u, v) = (4, 1)
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x3 + xy2 + 3yz3 = 5
?CI

(1, 1, 1)
Q�W�\!E�ª�?C\ g

. m)° ru = (v, 1

v
, 1

2
√

u
) � rv = (u, − u

v2 , 0) �5m��tm!x�r/q±q£l�r���q�²Am/� ru = (1, 1, 1

4
) �)p rv = (4,−4, 0) �³ ²;²+��n´m��¬r��+�YoCn��Cu+i'qsr�� (1, 1,−8) ��m��>u��!m!x�r�qµqbl�r���q r(4, 1) = (4, 4, 2) ���+p¶m'�N�)�+�8��q��'p)·¢i x +

y − 8z = −8 �¸²¹°�hºv;u)n�|�n`uHq�m g(x, y, z) = x3 + xy2 + 3yz3 v+|!�;�/���)���}��·8�C»'yMmCn��Ym'�wm'��·`�/�
��r��)�Yo/n��Cu)i'q�r/��m grad g = (3x2 + y2, 2xy + 3z3, 9yz2) �¼mC�t�5m'� (1, 1, 1) l�r���q�²Am/� (4, 5, 9) �5�+p
mYp)·¢i>u7�/��u)��n`u)qsu 4x + 5y + 9z = 18 �½ �O¾�IwSCB>¨¿EGU��ML�LMf¼?CI

r(u, v) = (u2, 2u cos v, 2u sin v)
X

0 ≤ u ≤ 1
X
0 ≤ v ≤ π
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 ¢FJR`K�R[FHEGa�?/@A?/ª
 ¢FJR[U�IJ¨`\�D)Ew«

.
π/2
∫

0

1
∫

0

|ru × rv| du dv
π/2
∫

0

1
∫

0

4u
√

1 + u2 du dv = 4
√

2−2

3
π �

�£�O¾�IwSCB>¨¿EGU��ML}LMfÀ?
z − x

UVL/?CRTS/@GDH@VEGDHLM®� ¢K�_�_C¥!DH\�Z� ¢FHR`K�R`F)EGfÁf`\!EGFJ_C@GSCR ^GS/E�?CI F : z =
√

x2 + y2
X

0 ≤ z ≤ 1
LMPMQ� ¢FJR[K�R`FHE�FJ\ g

. r = (u cos v, u sin v, u) �Âm�y�r�n 0 ≤ u ≤ 1 �+p 0 ≤ v ≤ 2π � ru × rv = (−u cos v, −u sin v, u) �
|ru × rv| =

√
2|u| =

√
2u �
yMm 0 ≤ u �Y�+p z − x = u − u cos v ��h©�¡�8��qsu7�/�Go/n 1

∫

0

2π
∫

0

√
2u2 −

√
2u2 cos v dv du = 2

√

2π
3

�Ã �O¾�IwSCB>¨¿EGU��ML�L�f�?CI
F(r) = (x,−y, z)

¥!FHL�E�WC@GDH@�EGD)LM®� ¢K�_�_C¥!DJ\!Z� ¢FJR`K�R[FHEGB>FJ\!EGf�f[\�EGFH_C@ASCR ^GS/E¤?CI F :
r(u, v) = (u+2v, v, u−v)

X
0 ≤ u ≤ 3

X
0 ≤ v ≤ 1

 ¢FHR`K�R`F)EGFJ\� ¢FJR[ ¢FJR`D�Bt�MEA?/EGÄ´\�WC@GB�SCR¿¥!FHL�EGWC@�WCL�L/?CR g
. ru × rv = (−1, 3, 1) vw��n vwuHn`�Å�t��q7mCq�»;� F(u, v) = (u + 2v, −v, u − v) �}�+p�m'�Å�8��q�u7�C��o/n

1
∫

0

3
∫

0

−6v du dv = −9 �
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z = y2
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r(u, v) = (u, cosu sin v, cosu cos v)

 ¢FJR[K�R`FHE�\�WC@GB�SCR¿¥!FHL�EGWC@GS/E1?CI
u0 = π

4

X
v0 = π

3
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xy2 + z3 = 12
 ¢FJR`K�R[FHEÁD)@Gf`\!EG¦�U�¨¿Lw^GSC\�?/L%FJ_CZ!FJ\�R[FHEGDHEÀ?

P0(1, 2, 2)
Q�W�\!E�ª�?C\¬«
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r(u, v) = (cos u − v sin u, sin u + v cos u, u + v)

X
0 ≤ u ≤ π

X
0 ≤ v ≤ 1 ¢FJR[K�R`FHEGa�?/@G?/ªÎ ¢FJR`UVIJ¨`\�DHEJ«
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F(r) = r
 ¢K�_�_C¥!DJ\!Z f`\!EGFJ_C@ASCR ^GS/EwX/? F : r(u, v) = (u cos v, u sin v, 2)

X
0 ≤ u ≤ 1

X
0 ≤ v ≤ π

2
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< �
r(y, ϕ) = (y2 sin ϕ, y, y2 cos ϕ)

X
y ∈ R

X
0 ≤ ϕ ≤ 2π g

� �
ru × rv = ( 1

2
,
√

6

4
,
√

2

4
)½ � ∇(xy2 + z3 − 12) = (y2, 2xy, 3z2)

X�¨[_CZÎ?CI�DH@�f`\!EG¦�U�¨[LÌ\�WC@GB�SCR¿¥!FHL�EGWC@G?
(4, 4, 12)

X�¥C?C_CZ¶?CI�FJIJIJFJR
Q�S/@GÊ���Iw?CB>W�U

(1, 1, 3)
XMDJUÁ?¤U�¨[LOFH_CZ!FJ\�R`FHE�F

x + y + 3z = 9 g�£�
ru × rv = (−v sin u, v cos u,−v)

X |ru × rv| = v
√

2
X�?§ ¢FHR`U�IJ¨[\

π/
√

2 gÃ �
ru = (cos v, sin v, 0)

X
rv = (−u sin v, u cos v, 0)

ru × rv = (0, 0, u)
X

F(r(u, v)) = (u cos v, u sin v, 2)
X

F(r(u, v)) · (ru × rv) = 2u
� ª�ªe¦�R£?CI�f[\�EGFH_C@ASCR ∫ π/2

0

∫ 1

0
2u du dv = π

2

X


