
숡픡 II 줡갡갢쀡 (2025넡 10옡 18육 13:00–15:00)

갡젡밡혡: 픡밡: 윢뤡:

눡눢혢 묡젢눣 눢뤢, 뀡먡줡 묡젢눣 눢갢 괡 퐡윢갢젣윣 픢눤 눢씡옢씢씣 갣댡섡윢 넢갤 젣윤렡 쐡숡옣. (촡젡 150젡)

묡젢 1. [눡눢혡] (10젤) 윢긡픣숢 f(x, y)윥 오젤 (0, 0)씣섢윥 윢찡 괢쀡눥픤숣윢

T2f(x, y) = 1 + x→ 2y + 3x2 → 2xy + y2

육 딡, 픥섣 픦렢 f →→(0, 0)윣 괣픧숡옣.

묡젢 2. [눡눢혡] (10젤) 눥밢숢 밣턡픣숢

F (x, y) = (ex cos(3y + 3), ex + y2), G(x, y) =
(
x2 + y, x3 → xy

)

옥 젡퐢팡먢윥 옢씢
D(r) = {(x, y) ↑ R2 | (x→ 1)2 + (y → 2)2 ↓ r2}

씣 댢픧씤

lim
r↑0

Area((F ↔G)(D(r)))

ωr2

뤣 괣픧숡옣.

눡눢혢 눢뜡

1 2
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숡픡 II 줡갡갢쀡 (2025넡 10옡 18육 13:00–15:00)

갡젡밡혡: 픡밡: 윢뤡:

묡젢 3. (10젤) 젡퐢팡먢씣섢 젣윥됡 밣턡픣숢

F(x, y) =

(∫ ω

1

cos(ux)

u
du,

∫ ω

1

sin(vy)

v
dv

)

씣 댢픧씤 젤 (1, 1)씣섢 F윥 씥켡븡 픦렢윣 괣픧숡옣.

(퐡윢)
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숡픡 II 줡갡갢쀡 (2025넡 10옡 18육 13:00–15:00)

갡젡밡혡: 픡밡: 윢뤡:

묡젢 4. (15젤)긢설갥윥옦댣(↓C)눣갥윥줢숤윦오젤씣섢봡턡윥갦뤤씣밤븡렣픨눥.갥씡윥젤 (1, 2, 2)씣섢옦댣갣
120↓C육 딡 눥윧 묢윧씣 눢픧숡옣.

(a) (10젤) 젤 (1, 2, 2)씣섢 (2, 1, 3) 밥픩율렡 옦댣윥 밢혣윩윣 괣픧숡옣.

(b) (5젤) 갥 씡윥 윪윥윥 픨 젤 X씣 댢픧씤 옦댣갣 갣윫 븢뤥갤 줣갣픧눣 밥픩윣 X렡 퐢혤픧숡옣.

(퐡윢)
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숡픡 II 줡갡갢쀡 (2025넡 10옡 18육 13:00–15:00)

갡젡밡혡: 픡밡: 윢뤡:

묡젢 5. (15젤) 젡퐢갥갧씣섢 픣숢 f(x, y, z) = x+ y2옥 갨먢 S = {(x, y, z) | x+xy+xyz = 3}윢 젥씦젦 윬눥. 갨먢
S 윭윥 픨 젤 P = (1, 1, 1)씣섢 윢 갨먢씣 젧픧눣 눡윭밣턡 v씣 댢픢 Dvf(P )윥 촡댤갩윣 괣픧숡옣.

(퐡윢)
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숡픡 II 줡갡갢쀡 (2025넡 10옡 18육 13:00–15:00)

갡젡밡혡: 픡밡: 윢뤡:

묡젢 6. (15젤) 젡퐢팡먢씣섢 젣윥됡 픣숢 z = f(x, y)갣 밥젣숣 e2z = 4x+2y→ 2z+1 윥 픢갣 됢 딡, 오젤 괢밥씣섢
f(x, y)윥 윢찡 괢쀡눥픤숣윣 괣픧숡옣.

(퐡윢)
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숡픡 II 줡갡갢쀡 (2025넡 10옡 18육 13:00–15:00)

갡젡밡혡: 픡밡: 윢뤡:

묡젢 7. (10젤)젡퐢팡먢씣섢젣윥됡픣숢 f(x, y) = sinx cosh y윥윪갪젤윣먣됣괣픧갫,갬윪갪젤윣괤댢젤,괤섥젤,
씡윫젤율렡 봢뤦픧숡옣.

(퐡윢)
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숡픡 II 줡갡갢쀡 (2025넡 10옡 18육 13:00–15:00)

갡젡밡혡: 픡밡: 윢뤡:

묡젢 8. (20젤) 젡퐢팡먢윥 옢씢 D =

{
(x, y)

∣∣∣
x2

4
+

y2

3
↓ 1

}
씣섢 젣윥됡 픣숢 f(x, y) = 2x3 + 3x2 → 12x+ 4y2 + 3

윥 촡댤갩갢 촡섦갩윣 괣픧숡옣.

(퐡윢)
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숡픡 II 줡갡갢쀡 (2025넡 10옡 18육 13:00–15:00)

갡젡밡혡: 픡밡: 윢뤡:

묡젢 9. (10젤) 갨섧
X(t) =

(
sin t, sin(2t), t2

)
, ω ↓ t ↓ 2ω

씣 댢픧씤, 밣턡윫 F(x, y, z) = (xy, z, y) +
(x, y, z)

(x2 + y2 + z2)
3
2

윥 섧젨봢

∫

X
F · ds뤣 괣픧숡옣.

(퐡윢)
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숡픡 II 줡갡갢쀡 (2025넡 10옡 18육 13:00–15:00)

갡젡밡혡: 픡밡: 윢뤡:

묡젢 10. (20젤) 옢씢 U = {(x, y, z) ↑ R3 | x > →1, y > →1, z > →1}씣섢 젣윥됡 밣턡윫

F(x, y, z) = ( yz + ln(1 + x), xz + ln(1 + y), xy + ln(1 + z) )

씣 댢픧씤 눥윧 묢윧씣 눢픧숡옣.

(a) (10젤) 밣턡윫 F갣 눦휡 밣턡윫윦줡 팢밦픧갫, 윮윯픣숢갣 젩윯픨눥먢 윢뤣 괣픧숡옣.

(b) (10젤) 갨섧
X(t) = (cos t, sin t, t)

뤣 딢뜢 젤 P = (1, 0, 0)씣섢 젤 Q =
(
0,→1,

ω

2

)
긣줡 밣턡윫 F갣 픨 육윣 괣픧숡옣.

(퐡윢)
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숡픡 II 줡갡갢쀡 (2025넡 10옡 18육 13:00–15:00)

갡젡밡혡: 픡밡: 윢뤡:

묡젢 11. (15젤) 갨섧
X(t) = (t(t→ ω), cos t, sin t), 0 ↓ t ↓ ω

씣 댢픧씤, 밣턡윫 F(x, y, z) =
sin(r3 + r + 1)

r
(x, y, z)윥 섧젨봢

∫

X
F · ds뤣 괣픧숡옣. 눡, r =

√
x2 + y2 + z2윢눥.

(퐡윢)
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숡픡 II 긡뤡갡쀡 (2025넡 12옡 6육 13:00–15:00)

갡젡밡혡: 픡밡: 윢뤡:

눡눢혢 묡젢눣 눢뤢, 뀡먡줡 묡젢눣 눢갢 괡 퐡윢갢젣윣 픢눤 눢씡옢씢씣 갣댡섡윢 넢갤 젣윤렡 쐡숡옣. (촡젡 200젡)

묡젢 1. [눡눢혡] (15젤)

∫ ω2

4

0

∫ ω
2

→
x
(x+ cos y) dydx윥 갥윣 괢픣숡옣.

눡눢혢 눢뜡

1
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숡픡 II 긡뤡갡쀡 (2025넡 12옡 6육 13:00–15:00)

갡젡밡혡: 픡밡: 윢뤡:

묡젢 2. (15젤) 팡먢씣섢 괣젡퐢갦렡 젥씤줢 옢씢

D : 0 → r → 1↑ cos ω, 0 → ω → ε

씣섢 픤숢 f(x, y) = y윥 팡괤윣 괢픣숡옣.

(퐡윢)
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숡픡 II 긡뤡갡쀡 (2025넡 12옡 6육 13:00–15:00)

갡젡밡혡: 픡밡: 윢뤡:

묡젢 3. (15젤) 팡먢씣섢 섣 줣설 x = 0, y = 0, x+ y = 1렡 됡뜢숣윦 윧갦윦 옢씢 D씣섢 젣윥됢 픤숢

f(x, y) =





cos

(
x↑ y

x+ y

)
, (x, y) ↓= (0, 0)

0, (x, y) = (0, 0)

씣 댢픣씥 젦봡

∫∫

D
f(x, y) dxdy윥 갥윣 괢픣숡옣.

(퐡윢)
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숡픡 II 긡뤡갡쀡 (2025넡 12옡 6육 13:00–15:00)

갡젡밡혡: 픡밡: 윢뤡:

묡젢 4. (15젤) 팡먢갧설 X(t) =
(↔

1 + cos 2t cos t+ 2,
↔
1 + cos 2t sin t

)
, 0 → t → ε씣 댢픣씥 눥율 설젦봡윣 괢픣숡

옣. ∫

X

(
ln(1 + x2y2)

2x2
↑ 3y

)
dx+ arctan(xy) dy.

(퐡윢)
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숡픡 II 긡뤡갡쀡 (2025넡 12옡 6육 13:00–15:00)

갡젡밡혡: 픡밡: 윢뤡:

묡젢 5. (15젤) 퀡오팢
x2

16
+

y2

25
→ 1윥 갨갦갧설씣섢 밢턡윩 F(x, y) =

(
xy2

(x2 + y2)2
,

y3

(x2 + y2)2

)
윥 픥뜣숤뤣 갦쀡픣

숡옣.

(퐡윢)
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숡픡 II 긡뤡갡쀡 (2025넡 12옡 6육 13:00–15:00)

갡젡밡혡: 픡밡: 윢뤡:

묡젢 6. (15젤) x = t↑ sin t, y = 1↑ cos t, 0 → t → 2ε렡 젥씤줢 쀢윢퀢렡윢됣뤣 x촡 됡렢렡 혣젧픣씥 씦윪 갧먢갢
z ↗ 0윥 갩턢봢봡윣 S뜤 픦 딡, S윥 줤숥윣 괢픣숡옣.

(퐡윢)
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숡픡 II 긡뤡갡쀡 (2025넡 12옡 6육 13:00–15:00)

갡젡밡혡: 픡밡: 윢뤡:

묡젢 7. (20젤) 갧먢 S : x2 + y2 = cos2 z, 0 → z → ε

2
씣 댢픣씥 S씣섢 픤숢 f(x, y, z) =

√
|x2 + y2 ↑ 2| + sin z윥

먢젦봡윣 괢픣숡옣.

(퐡윢)
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숡픡 II 긡뤡갡쀡 (2025넡 12옡 6육 13:00–15:00)

갡젡밡혡: 픡밡: 윢뤡:

묡젢 8. (20젤) 눥율갢 갪윢 젥씤줢 갧먢 S윥 먢젦윣 괢픣숡옣.

S : x2 + y2 + z2 = 16, 6
↔
2 → |2x↑ y ↑ 2z| → 6

↔
3

(퐡윢)
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숡픡 II 긡뤡갡쀡 (2025넡 12옡 6육 13:00–15:00)

갡젡밡혡: 픡밡: 윢뤡:

묡젢 9. (15젤) 눥율갢 갪윢 젥씤줢 옢씢 !씣 댢픣씥,

! =
{
(x, y, z) ↘ R3 | |y|+ |z| → 1, |z|+ |x| → 1, |x|+ |y| → 1

}

밢턡윩 F (x, y, z) = zk갣 옢씢 !윥 갨갦 ϑ!뤣 븡젨뀡갣눣 픥뜣숤뤣 괢픣숡옣.

(퐡윢)
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숡픡 II 긡뤡갡쀡 (2025넡 12옡 6육 13:00–15:00)

갡젡밡혡: 픡밡: 윢뤡:

묡젢 10. (15젤) 뤤갫 갧먢 S(r, ω) = (r cos ω, r sin ω,
√

↑r2 + 4r ↑ 3), 1 → r → 3, 0 → ω → 2ε씣 댢픢 눥율 젦봡윣
괢픣숡옣. (눡, 갧먢 S윥 픧윪 n · k ↗ 0갣 됤댣렣 픨눥.)

∫∫

S
curl(z3 ↑ y3, x3 + ez, x2 + y2 + z2) · dS

(퐡윢)
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숡픡 II 긡뤡갡쀡 (2025넡 12옡 6육 13:00–15:00)

갡젡밡혡: 픡밡: 윢뤡:

묡젢 11. (20젤) 갧먢 S =
{
(x, y, z) ↘ R3 | z = 1 +

√
1↑ x2 ↑ y2

}
씣 댢픣씥, 밢턡윩 F(x, y, z) = (2x, 2y, 2z)윥

먢젦봡

∫∫

S
F · dS윣 괢픣숡옣. (눡, 갧먢 S윥 픧윪 n · k ↗ 0갣 됤댣렣 픨눥.)

(퐡윢)
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숡픡 II 긡뤡갡쀡 (2025넡 12옡 6육 13:00–15:00)

갡젡밡혡: 픡밡: 윢뤡:

묡젢 12. (20젤) 갧먢 S =
{
(x, y, z) ↘ R3 | z = 1 +

√
1↑ x2 ↑ y2

}
옥 젤 P (0, 0, 0.5)씣 댢픢 밢턡윩 AP (X) =

X ↑ P

|X ↑ P |3갣 S뤣 븡젨뀡갣눣 픥뜣숤뤣 괢픣숡옣. (눡, 갧먢 S윥 픧윪 n · k ↗ 0갣 됤댣렣 픨눥.)

(퐡윢)
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