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1. (4 pts) M�L����æ�ýx�b�ó�
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(A) (B) (C) (D)

b c d a

2. (6 pts) B z = tan−1 y
x
( x = 2, y = −2 BK�b¹���

sol:

∂z

∂x
=

1

1 + y2

x2

· (y
x

)′ =
1

1 + y2

x2

· −y
x2

=
−y

x2 + y2
⇒ ∂z

∂x
(2,−2) =

1

4

∂z

∂y
=

1

1 + y2

x2

· 1

x
=

x

x2 + y2
⇒ ∂z

∂y
(2,−2) =

1

4

z(2,−2) = tan−1−1 =
−π
4

∴ tangent− plane : z =
−π
4

+
1

4
(x− 2) +

1

4
(y + 2) =

1

4
(x+ y − π)

1



3. (6 pts) òå	Òb�&��º�c2 = a2 + b2 − 2ab cos θ.

(a = 4, b = 3, θ = π
2
B�åÚ'<Ñ( ∆a, ∆b, ∆θ h: ∆c.

sol: by law of cosine: c2 = a2 + b2 − 2abcosθ or c =
√
a2 + b2 − 2abcosθ, c = c(a, b, θ)

∆c =
∂c

∂a
∆a+

∂c

∂b
∆b+

∂c

∂θ
∆θ, where

∂c

∂a
=

1

2
· 1√

a2 + b2 − 2abcosθ
· (2a− 2bcosθ) =

2a− 2bcosθ

2c
⇒ ∂c

∂a
(4, 3,

π

2
) =

4

5

∂c

∂b
=

1

2
· 1√

a2 + b2 − 2abcosθ
· (2b− 2acosθ) =

2b− 2acosθ

2c
⇒ ∂c

∂b
(4, 3,

π

2
) =

3

5

∂c

∂θ
=

1

2
· 1√

a2 + b2 − 2abcosθ
· (2absinθ) =

2absinθ

2c
⇒ ∂c

∂θ
(4, 3,

π

2
) =

12

5

∴ ∆c =
4∆a+ 3∆b+ 12∆θ

5

4. (4 pts) kEL�f(x, y) º�Ù�xýx, � x(u, v) = u − v, y(u, v) = u + v ä g(u, v) =

f(x(u, v), y(u, v)) º��ýx. 9Ú�hÇ�kT.

(x, y) (0, 0) (1, 0) (0, 1) (2, 0) (1, 1) (0, 2)

∂f
∂x

π π2 π3 π4 π5 π6

∂f
∂y

1
√

2
√

3
√

5
√

7
√

11

∂g
∂u

(1, 1) = ; ∂g
∂v

(1, 1) = .

sol:

∂g

∂u
(1, 1) =

∂g

∂x
(2, 0)

dx

du
+
∂g

∂y
(2, 0)

dy

du
= π6 +

√
11

∂g

∂v
(1, 1) =

∂g

∂x
(2, 0)

dx

dv
+
∂g

∂y
(2, 0)

dy

dv
= −π6 +

√
11
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