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1. O��þ| a = grad
(
arctan y

x

)
÷e�½�­���þ:

(1)�± (x − 2)2 + (y − 2)2 = 1, z = 0,l z¶���w��_����;

(2)�± x2 + y2 = 4, z = 1,l z¶���w�^����.

2. O��þ| r = xyz(i+ j+k)3: M(1, 3, 2)?�^Ý,±93ù:÷�� n = i+2j+2k

��þ¡�Ý.

3. � a = a1i + a2j + a3k��þ|, f (x, y, z)�êþ|,y²: (b�¼ê a1, a2, a3Ú f äk

7��ëY �ê)

(1) div(rot a) = 0;

(2) rot(grad f ) = 0;

(3) grad(div a) − rot(rot a) = ∆a.

4.  u�:�:>Ö q �)�·>|�>|rÝ� E =
q

4πε0r3 (xi + yj + zk), Ù¥

r =
√

x2 + y2 + z2, ε0 �ý�0>~ê. ¦ rot E.

5. � a�~�þ, r = xi + yj + zk,�y:

(1) ∇·(a × r) = 0;

(2) ∇ × (a × r) = 2a;

(3) ∇·((r · r)a) = 2r · a.

6. ¦��© (x2 − 2yz)dx + (y2 − 2xz)dy + (z2 − 2xy)dz��¼ê.

7. y²�þ| a =
x−y

x2+y2 i +
x+y

x2+y2 j (x > 0)´k³|¿¦³¼ê.

8. �y:

(1) u = ln
√

(x − a)2 + (y − b)2 � R2\{(a, b)}þ�NÚ¼ê;
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(2) u = 1√
x2+y2+z2

� R3\{(0, 0, 0)}þ�NÚ¼ê.

9. � u(x, y)3 R2 þäk��ëY �ê,y² u´NÚ¼ê�¿�^��:éu R2 ¥

?¿1wµ4­� C,¤á
∫
C

∂u
∂nds = 0,Ù¥ ∂u

∂n �÷ C�	{�������ê.

10. � B = {(x, y, z) | x2 + y2 + z2 ≤ 1}, F(x, y, z) : R3 → R3�äkëY�ê��þ�¼ê,�

÷v

F |∂B ≡ (0, 0, 0), ∇ · F |B ≡ 0.

y²: éu?Û R3 þäkëY �ê�¼ê g(x, y, z)¤á$
B

∇g · Fdxdydx = 0.

11. � D = {(x, y) ∈ R2 | x2 + y2 < 1}, u(x, y)3 D̄þäkëY�� �ê. ?�Ú,� u3 D̄

þØð�u0,�3 D�>. ∂Dþð�0,�3 Dþ¤á

∂2u
∂x2 +

∂2u
∂y2 = λu, (λ�~ê).

y²: "
D

‖ gradu ‖2dxdy + λ

"
D

u2dxdy = 0.

12. �«� Ωd©¡1wµ4­¡ Σ¤�¤, u(x, y, z)3Ω̄þäk��ëY �ê,�3

Ω̄þNÚ,=÷v ∂2u
∂x2 + ∂2u

∂y2 + ∂2u
∂z2 = 0.

(1)y² "
Σ

∂u
∂n

dS = 0,

Ù¥ n� Σ�ü 	{�þ¶

(2)� (x0, y0, z0) ∈ Ω��½:,y²

u(x0, y0, z0) =
1

4π

"
Σ

(
u

cos(r,n)
r2 +

1
r
∂u
∂n

)
dS ,

Ù¥ r = (x − x0, y − y0, z − z0), r = |r|.
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