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1. ���L1 : x−1
2 =

y+1
−3 = z−2

1 ���L2 :

x + y − z = 1

2x − y + 3z = 5
�Y��θ§Kcos θ���£¤

A. 1
√

14
B. 2

√
133

C. 3
√

14
D. 8

√
133

2. � f (x, y) = x2 + 2xy3:(1, 1)?÷��~l = (1,−1)����ê�£¤

A. 0 B.
√

2 C. 2 D. −2
√

2

3. �z = arctan
(

y
x

)
§K ∂z

∂x =£¤

A. y
x2+y2 B. − y

x2+y2 C. x
x2+y2 D. − x

x2+y2

4. �È©«�Ddy = x, y = 0, x = 1�¤§K
!

D xy dxdy =£¤

A. 1
6 B. 1

8 C. 1
4 D. 1

2

5. 34�Ie§�­È©
!

D f (x, y)dxdy�¡È���£¤

A. drdθ B. rdrdθ C. r2drdθ D. r sin θdrdθ
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1. :P(1, 2, 3)�²¡2x − y + 2z − 6 = 0�ål� "

2. ¼êz = ln(x + y)3:(1, 2)?���©dz = "

3. �z = x2 sin y§K ∂2z
∂x∂y = "

4. �È©«�D�µ1 6 x2 + y2 6 4�y > 0,
!

D
1√

x2+y2
dxdy = .

5. ��n­È©
∫ 1

0
dx

∫ 1−x

0
dy

∫ x+y

0
f (x, y, z) dz�È©gS§Ux, z, y�gSÈ©,KÈ©= "
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1. �²¡��Dd­�y = x2�y =
√

x�¤§Ù¡�Ý¼ê�ρ(x, y) = xy"¦T���­%�I(x̄, ȳ)"

2. �z = f (x2 − y2, exy)§Ù¥ f äkëY �ê§¦ ∂z
∂x Ú

∂z
∂y"

3. |^.�KF¦ê{§¦¼ê f (x, y, z) = x2 + y2 + z23�å^�x + y + z = 1Úx − y + 2z = 0e�4�"

4. �z = f (x, y)d�§exyz + sin(x2 + y2 + z2) = 1¤(½§Ù¥ f ��"

(1) ¦��©dz¶

(2) 3:(0, 0, 0)?O� ∂z
∂x Ú

∂z
∂y"

5. O�
#

Ω
zdxdydz§Ù¥Ωdz =

√
x2 + y2Úz = 1¤�¤"

o!y²K£10©¤

� f (x, y)34«�D ⊂ R2þëY§�÷v"
D

[ f (x, y)]2 dxdy = 0.

y²µ3Dþk f (x, y) ≡ 0"
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1. D

(a) ¦L1����þ~s1µdé¡ª���~s1 = (2,−3, 1)"

(b) ¦L2����þ~s2µd²¡�§éáµ

~n1 = (1, 1,−1), ~n2 = (2,−1, 3)

���þ�ü{�þ��Èµ

~s2 = ~n1 × ~n2 =

∣∣∣∣∣∣∣∣∣∣∣∣∣
i j k

1 1 −1

2 −1 3

∣∣∣∣∣∣∣∣∣∣∣∣∣
= (2,−5,−3)

(c) O�Y�{uµ

cos θ =
|~s1 · ~s2|

‖~s1‖‖~s2‖
=
|2 × 2 + (−3) × (−5) + 1 × (−3)|

√
14 ·
√

38
=

16
√

14 ·
√

38

z{�µ

cos θ =
16
√

532
=

16

2
√

133
=

8
√

133

2. B ���ê�∇ f · ~l =
√

2

3. B ∂z
∂x = −

y
x2+y2

4. B
!

D xy dxdy = 1
8

5. B 4�I¡È���rdrdθ

�!W�K

1. 0

2. 1
3 dx + 1

3 dy

3. 2x cos y

4. π
∫ π

0

∫ 2
1

1
r · r drdθ =

∫ π

0

∫ 2
1 1 drdθ = π

5.
∫ 1

0 dy
[∫ y

0 dz
∫ 1−y

0 f (x, y, z) dx +
∫ 1

y dz
∫ 1−y

z−y f (x, y, z) dx
]

n!O�K

1. (1)O��þMµ

M =

"
D

xy dxdy =

∫ 1

0

∫ √
x

x2
xy dydx =

1
12

(2)O�·Ýµ

My =

"
D

x2y dxdy =
3
56
, Mx =

"
D

xy2 dxdy =
3

56

(3)¦­%�Iµ

x̄ =
My

M
=

9
14
, ȳ =

Mx

M
=

9
14

2. ∂z
∂x = 2x f ′1 + yexy f ′2
∂z
∂y = −2y f ′1 + xexy f ′2



3. (a) �.�KF¼êµ

L(x, y, z, λ, µ) = x2 + y2 + z2 + λ(x + y + z − 1) + µ(x − y + 2z)

(b) ¦ �¿-Ù�"µ 

2x + λ + µ = 0

2y + λ − µ = 0

2z + λ + 2µ = 0

x + y + z − 1 = 0

x − y + 2z = 0

(c) )�§|µ

dcüª�~�µ 2(x − y) + 2µ = 0 ⇒ x − y = −µ

(Ü�åx − y + 2z = 0 ⇒ −µ + 2z = 0 ⇒ µ = 2z

òµ = 2z�\1nªµ 2z + λ + 4z = 0 ⇒ λ = −6z

�\1�ªµ 2x − 6z + 2z = 0 ⇒ x = 2z

Ón§1�ª�µ y = 4z

�\x + y + z = 1 ⇒ 2z + 4z + z = 1 ⇒ z =
1
7

Ïdµ x =
2
7
, y =

4
7
, z =

1
7

(d) 4�:µ (
2
7
,

4
7
,

1
7

)
éA�¼ê��µ

f
(

2
7
,

4
7
,

1
7

)
=

4
49

+
16
49

+
1

49
=

21
49

=
3
7

4. (1) ¦��©dzµé�§ü>¦��©µ

d(exyz) + d(sin(x2 + y2 + z2)) = 0

O��µ

exyz(yz dx + xz dy + xy dz) + cos(x2 + y2 + z2)(2x dx + 2y dy + 2z dz) = 0

�nÑdzµ

dz = −
exyzyz + 2x cos(x2 + y2 + z2)
exyzxy + 2z cos(x2 + y2 + z2)

dx −
exyzxz + 2y cos(x2 + y2 + z2)
exyzxy + 2z cos(x2 + y2 + z2)

dy

(2) 3:(0, 0, 0)?O� �êµ���\(x, y, z) = (0, 0, 0)¬��©1Ú©fþ�"§I^4�{©Ûµ

• O� ∂z
∂xµ�½y = 0§�§òz�µ

e0 + sin(x2 + z2) = 1 =⇒ sin(x2 + z2) = 0.

Ù)�x2 + z2 = kπ£k ∈ Z¤"3(0, 0, 0)NC£x→ 0¤§��÷vz→ 0�)´k = 0§=z = 0"Ïdµ

∂z
∂x

∣∣∣∣∣
(0,0,0)

= 0.

• O� ∂z
∂yµÓn§�½x = 0§�§òz�sin(y2 + z2) = 0§��)�z = 0§�µ

∂z
∂y

∣∣∣∣∣
(0,0,0)

= 0.

5. ¦^Î�Iµ
∫ 2π

0 dθ
∫ 1

0 rdr
∫ 1

r zdz = π
4
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y²µb��3:(x0, y0) ∈ D ¦� f (x0, y0) , 0"du f ëY§�3��U ⊂ D ¦�3U þ| f (x, y)| >
| f (x0,y0)|

2 > 0"u´ "
D

[ f (x, y)]2 dxdy >
"

U
[ f (x, y)]2 dxdy >

"
U

(
| f (x0, y0)|

2

)2

dxdy > 0,

ù�®�^�gñ"� f (x, y) ≡ 0"


