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�!(�K8©)LAB : x = 2, y = (1− t)2, z = 0, t ∈ [0, 1], K————–2©∫
LAB

(x+ y + z)ds =

∫ 1

0

(2 + 2− 2t)
√

22dt = 6.−−−−−−−−− 4©

∫
L
B̂C

(x+y+z)ds =

∫ 2π

0

(2 cos t+2 sin t+t)
√

(−2 sin t)2 + (2 cos t)2 + 1dt = 2
√

5π2.−−−−−7©

∫
L

(x+y+z)ds =

∫
LAB

(x+y+z)ds+

∫
L
B̂C

(x+y+z)ds = 6+2
√

5π2.−−−−−−−−8©

�! ¦e��K£z�K8©§�16©¤

1. ��L����v1 = (0, 1
2
, 1), �M3��L�Rv�N = (1, 1

2
t− 1

2
, t− 1

2
), K

MN⊥v1 =⇒ (1,
1

2
t+

1

2
, t− 3

2
) · (0, 1

2
, 1) = 0 =⇒ t = 1,

N = (1, 0, 1
2
), R�l���v2 = (1, 1,−1

2
), lR� l ��§�

x
1

= y+1
1

= z−1
− 1

2

, ½ x = y + 1 = 2− 2z.—————4©

²¡ Π �{�n = (1, 1,−1
2
)× (0, 1, 0) = (1

2
, 0, 1),

²¡ Π ��§1
2
x+ z − 1 = 0½x+ 2z − 2 = 0.————–8©

2. �d:�M(x0, y0, z0), (x0, y0, z0 > 0), KM?�{��n = (
x0

a2
,
y0

b2
,
z0

c2
), —-1©

3M?��²¡�§�
x0

a2
(x− x0) +

y0

b2
(y − y0) +

z0

c2
(z − z0) = 0½

x0

a2
x+

y0

b2
y +

z0

c2
z − 1 = 0, ————–3©
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z0

, Ko¡N�NÈ�
a2b2c2

6x0y0z0

.——4©
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6x0y0z0

≥ abc
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√
3√
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x2

0

a2
+
y2

0

b2
+
z2

0

c2
)3

=

√
3

2
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F (x, y, z, λ) =
1

xyz
+ λ(

x2

a2
+
y2

b2
+
z2

c2
− 1)



F ′x = − 1

x2yz
+

2λx

a2
= 0,

F ′y = − 1

xy2z
+

2λy

b2
= 0,

F ′z = − 1

xyz2
+

2λz

c2
= 0,

F ′λ =
x2

a2
+
y2

b2
+
z2

c2
− 1 = 0,
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x2

a2
=
y2

b2
=
z2

c2
=

1

3
½x =

a√
3
, y =

b√
3
, z =

c√
3

.——7©

=M(
a√
3
,
b√
3
,
c√
3

)o¡NNÈ��, ù���NÈ�

√
3

2
abc.———8©

n!(�K15©)

Ï�|xy| ≤ 1
2
(x2 + y2), �3(0, 0):��Ssin(x2 + y2) ≤ x2 + y2, K

0 ≤
√
|xy|

x2 + y2
sin(x2 + y2) ≤

√
x2 + y2

√
2(x2 + y2)

(x2 + y2) =

√
x2 + y2

√
2

,

� lim
(x,y)→(0,0)

f(x, y) = 0 = f(0, 0),=¼êf(x, y)3(0, 0):ëY.———5©

lim
x→0

f(x, 0)− f(0, 0)

x
= 0, lim

y→0

f(0, y)− f(0, 0)

x
= 0

=f ′x(0, 0) = f ′y(0, 0) = 0,¼êf(x, y)3(0, 0): �ê�3.———10©

lim
(x,y)→(0,0)

f(x, y)− f(0, 0)− f ′x(0, 0)x− f ′y(0, 0)y√
x2 + y2

= lim
(x,y)→(0,0)

√
|xy|√

x2 + y2

sin(x2 + y2)

x2 + y2

= lim
(x,y)→(0,0)

√
|xy|√

x2 + y2

�y = kx,�(x, y)→ (0, 0)�§þª4��

√
|k|

1 + k2
,K4�Ø�3,�¼êf(x, y)3(0, 0):

Ø��.———15©
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1.
∂z

∂x
= 3x2f + x3y2f ′1 + x3y cosxyf ′2,

∂z

∂y
= 2x4yf ′1 + x4 cosxyf ′2————-6©

∂2z

∂x∂y
= 8x3yf ′1+x3(4 cosxy−xy sinxy)f ′2+2x4y3f ′′11+3x4y2 cosxyf ′′12+x4y cos2 xyf ′′22−−−10©

2.

∫ x

1

dv

∫ x

v

e−u
2

du =

∫ x

1

e−u
2

du

∫ u

1

dv =

∫ x

1

(u− 1)e−u
2

du————-2©

∂f

∂x
= yxy−1 + (x− 1)e−x

2

,
∂f

∂y
= xy lnx,−−−−−−−− 4©

∂2f

∂x∂y
= xy−1 + yxy−1 lnx.−−−−−−−−6©
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)µ(1) ¦DS7:, )7:�§|f
′
x = 2x(1− y2) = 0,

f ′y = 2y(2− x2) = 0,
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(Üy > 0, x2 + y2 < 4, )�«�S7:M1(
√

2, 1), M2(−
√

2, 1). ————–3©

A = f ′′xx = 2− 2y2, B = f ′′xy = −4xy, C = f ′′yy = 4− 2x2,

éu7:M1,M2, A = 0,∆ < 0, d4��O{�¦�ÑØ´¼ê3«�D�4�:,

¼ê3«�DSÃ4�:. f(M1) = f(M2) = 2.——————5©

(2) 3>.�y = 0þ, f(x, 0) = x2, f ′x(x, 0) = 2x = 0, f ′′xx(x, 0) = 2 > 0, ¤

±M3(0, 0)�¼ê3>.y = 0þ�4��:, f(M3) = 0.—————-7©

(3) 3>.�x2 + y2 = 4þ, f(x,
√

4− x2) = x4 − 5x2 + 8,

f ′x(x,
√

4− x2) = 4x3 − 10x = 0 =⇒ x = 0, x = ±
√

5

2
, f ′′xx(x,

√
4− x2) = 12x2 − 10,

x = 0�, y = 2, f ′′xx < 0, K:M4(0, 2)�¼ê3>.�x2 + y2 = 4þ�4��:,

f(M4) = 8.—————-10©

x = ±
√

5
2
�, y =

√
3
2
, f ′′xx > 0, K:M5(

√
5
2
,
√

3
2
)Ú:M6(

√
−5

2
,
√

3
2
)�¼ê3>.

�x2 + y2 = 4þ�4��:, f(M5) = f(M6) = 7
4
.—————-13©

(4) Ï�k.4«�þ�ëY¼ê�½k���Ú���. ¤±¼ê34«�Dþ�

����f(0, 2) = 8, ����f(0, 0) = 0.—————15©

8!(�K10©) Ï�

[1 + x2 + y2] =

1 + [x2 + y2] = 1, 0 6 x2 + y2 < 1,

2, 1 6 x2 + y2 6
√

2.

−−−−−−3©

È©«�D = D1 ∪ D2, D1 = {0 6 x2 + y2 < 1, x ≤ 0, y ≤ 0},D2 = {1 6 x2 + y2 <
√

2, x ≤ 0, y ≤ 0},æ^4�IC��∫∫
D

xy[1 + x2 + y2]dxdy =

∫∫
D1

xydxdy + 2

∫∫
D2

xydxdy −−−−−−5©

=

∫ π
2

0

dθ

∫ 1

0

r3 sin θ cos θdr + 2

∫ π
2

0

dθ

∫ 4√2

1

r3 sin θ cos θdr −−− 9©

=
1

8
+

1

4
=

3

8
.−−−−−−10©
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)µPV1 = {x2 + y2 + (z − 2)2 ≤ 4}, V2 = {x2 + y2 + (z − 1)2 ≤ 9}, KV = V2\V1,

3V1þ�C�:

x = r sin θ cosϕ, y = r sin θ sinϕ, z− 2 = r cos θ, (0 ≤ ϕ ≤ 2π, 0 ≤ θ ≤ π, 0 ≤ r ≤ 2)∫∫∫
V1

(x2 + y2)dV =

∫ 2π

0

dϕ

∫ π

0

dθ

∫ 2

0

r2 sin2 θ.r2 sin θdr =
256

15
π.−−−−− 4©
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3V2þ�C�:

x = r sin θ cosϕ, y = r sin θ sinϕ, z− 1 = r cos θ, (0 ≤ ϕ ≤ 2π, 0 ≤ θ ≤ π, 0 ≤ r ≤ 3)∫∫∫
V2

(x2 + y2)dV =

∫ 2π

0

dϕ

∫ π

0

dθ

∫ 3

0

r2 sin2 θ.r2 sin θdr =
1944

15
π.−−−−− 8©

∫∫∫
V

(x2 + y2)dV =

∫∫∫
V2

(x2 + y2)dV −
∫∫∫
V1

(x2 + y2)dV =
1688

15
π.−−−−− 10©
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(1) �:P (x, y, z), 3d:�{�n = (2x, 2y − z, 2z − y), dK¿�n · (0, 0, 1) = 0,

�y = 2z. du:P3ý¥¡þ§òÙ�\ý¥¡�§§�:P�;,�Γ :

x2 + 3
4
y2 = 1.————–4©

(2) Σ´ý¥¡S u�Γþ��Ü©, Ù�§�z = y
2

+
√

1− x2 − 3
4
y2, Ù3xoy²

¡þ�ÝK�«�D = {x2 + 3
4
y2 ≤ 1}.

z′x = − x√
1− x2 − 3

4
y2

= − 2x

2z − y
, z′y =

1

2
− 3y

4
√

1− x2 − 3
4
y2

=
z − 2y

2z − y
,−−−−−−6©

(
½½½ F (x, y, z) = x2 + y2 + z2 − yz − 1 =⇒ z′x = −F

′
x

F ′z
= − 2x

2z − y
, z′y = −

F ′y
F ′z

=
z − 2y

2z − y
,

)
dS =

√
1 + z′2x + z′2y dxdy =

1

|2z − y|
√

5z2 + 5y2 + 4x2 − 8yzdxdy (|^ý¥¡�§)

=
1

|2z − y|
√

4 + y2 + z2 − 4yzdxdy −−−−−−8©∫∫
Σ

(x+
√

3)|y − 2z|√
4 + y2 + z2 − 4yz

dS =

∫∫
D

(x+
√

3)dxdy =

∫∫
D

√
3dxdy =

√
3π

2√
3

= 2π.−−−−−−10©
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