
Questão 1

S  uņ̃o n por:

f(x, y) =


xy cos(x+y)

x2+y2
, (x, y) ̸= (0, 0),

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

1. Continuidade para (x, y) ̸= (0, 0)

Quno (x, y) ̸= (0, 0),  uņ̃o f ́ ompost  uņõs ont́ınus (os,
som, multpļ̃o  vs̃o on o nomnor ́ ño nulo). Portnto, f
́ ont́ınu m R2 \ {(0, 0)}.

2. Continuidade em (0, 0)

Pr trmnr  ontnu m (0, 0), nlsmos o lmt lm(x,y)→(0,0) f(x, y)
por rnts mnos.

a) Caminho ao longo do eixo x, onde y = 0

S y = 0. Nst so:

f(x, 0) =
x(0) os(x+ 0)

x2 + 02
= 0

Portnto:
lm
x→0

f(x, 0) = 0

b) Caminho ao longo da reta y = x, onde x ̸= 0

S y = x. Nst so:

f(x, x) =
x(x) os(x+ x)

x2 + x2
=

x2 os(2x)

2x2
=

os(2x)

2


Assm:

lm
x→0

f(x, x) =
os(2 · 0)

2
=

1

2


Conclusão

Os lmts plos rnts mnos ño onm:

lm
(x,y)→(0,0)

f(x, 0) = 0  lm
(x,y)→(0,0)

f(x, x) =
1

2


Portnto,  uņ̃o f ño ́ ont́ınu no ponto (0, 0).
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Resumo

A uņ̃o f ́ ont́ınu m R2 \ {(0, 0)}  sont́ınu m (0, 0).

Questão 2

S S  supŕı  por:

ey
2−z2 + 4yz = 5

Dtrmn  qũ̧o o plno tnnt  S no ponto P0 = (2, 1, 1).

Solução

Consr F : R3 → R, tl qu S = F−1(0), on:

F (x, y, z) = ey
2−z2 + 4yz − 5

O vtor norml N⃗ o plno tnnt ́ o por F (P0). Como:

F (x, y, z) =


∂F

∂x
,
∂F

∂y
,
∂F

∂z


,

tmos qu:

∂F

∂x
= 0,

∂F

∂y
= 2yey

2−z2 + 4z,
∂F

∂z
= −2zey

2−z2 + 4y

Clulno F m P0 = (2, 1, 1):

F (2, 1, 1) =

0, 2(1)e1

2−12 + 4(1),−2(1)e1
2−12 + 4(1)




Como e1
2−12 = e0 = 1, tmos:

F (2, 1, 1) = (0, 2(1) + 4,−2(1) + 4) = (0, 6, 2)

Portnto, o vtor norml ́:

N⃗ = (0, 6, 2)

A qũ̧o o plno tnnt ́  por:

⟨N⃗ , (x− 2, y − 1, z − 1)⟩ = 0,
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ou s:
⟨(0, 6, 2), (x− 2, y − 1, z − 1)⟩ = 0

Clulno o prouto ntrno:

0(x− 2) + 6(y − 1) + 2(z − 1) = 0

Expnno:
6y − 6 + 2z − 2 = 0

Smplno:
6y + 2z = 8

Resposta

A qũ̧o o plno tnnt  supŕı S no ponto P0 = (2, 1, 1) ́:

6y + 2z = 8
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Questão 3

S f(x, y) = xey.

Parte (a)

Tx  vŗ̃o m P = (2, 0) n ŗ̃o :

w⃗ =


1

2
, 2


− (2, 0) =


−3

2
, 2




Normlzno o vtor:

u⃗ =
w⃗

∥w⃗∥ =


−3

5
,
4

5




O rnt  f ́ o por:

f(x, y) = (ey, xey) ⇒ f(2, 0) = (1, 2)

A tx  vŗ̃o ronl ́  por:

∂f

∂u⃗
= f(P ) · u⃗ = (1, 2) ·


−3

5
,
4

5


= −3

5
+

8

5
= 1

Parte (b)

Em qu ŗ̃o  uņ̃o tm  ḿxm tx  vŗ̃o?
N ŗ̃o :

w⃗1 = f(P ) = (1, 2)

Parte (c)

Qul ́  ḿxm tx  vŗ̃o?

∥f(P )∥ = ∥(1, 2)∥ =
√
5
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Questão 4

Dtrmn os xtrmos  uņ̃o f(x, y) = xy quno (x, y) stsz x2 +
2y2 = 6. S g(x, y) = x2 + 2y2 − 6 = 0  qũ̧o  urv.

Tmos qu f, g  C1, om:

f = (y, x)  g = (2x, 4y)

Loo, g(x, y) = (0, 0) ⇔ (x, y) = (0, 0)  C. Pomos plr o ḿtoo
os multplors  Lrn.

Dvmos rsolvr o sstm:

2x(y + λ) = 0,

x2 + 4yλ = 0,

x2 + 2y2 = 6

D (1), x = 0 ou y = −λ.

Caso 1: x = 0

D (3), tmos y = ±
√
3, otno os pontos:

(0,
√
3)  (0,−

√
3)

Caso 2: x = y

D (2)  (1), tmos:

x2 − 4y2 = 0,

x2 + 2y2 = 6

Rsolvno o sstm: 
x2 = 4y2,

x2 + 2y2 = 6

Susttuno:
6y2 = 6 ⇒ y = ±1 ⇒ x = ±2

Cálculo dos valores de f

f(0,±
√
3) = 0,

f(2, 1) = f(−2, 1) = 4, f(2,−1) = f(−2,−1) = −4
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Conclusão

O ḿxmo ́ tno m (2, 1)  (−2, 1), vlno 4.
O mı́nmo ́ tno m (2,−1)  (−2,−1), vlno −4.
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