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I Exercicio 3.1

flx , v ]= x? yi

a) xf(0,0)= 0
b) Oxfi(xo,¥0)= 2 Xg ¥o
c) OyE(1,2)= 1
d) &y f(xo,vo)=xa

I Exercicio 3.2

a)
flx , v 1=3x%x%+2vy%;
Oxf= 6%
Oy f=4y
b)
flx_, v ]=s8in[x*-3 x y];
Oxf= (2x-3y¥) Cos[x2—3xy]
Gy f= -3 x Cos[x* - 3 x y]
c)
2 2 .
flx , v ]l=x"y Exp[2x¥y];
Oxf= 22 Y xy? 122 %Y 2 7
Oyf= 2@2):',r XZ Y+2e?‘.:-:)r X3 y2
d)
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f[x , v ] =Exp[x] Log[x ¥];

e* ¥
Oyxf= — +e Log[x Y]
X
ex
Oy f= —
¥

e)
flx ,u ]-= Exp[sin[x Y Y ]] i
Oxf= esm[xﬁ'by ] \-‘r; Cos[x \r;]
eSin[x )_] x Cos[x \'r_]
Oy £= 7
24y
f)
x? 4+ y?
flx , v ]= i
x2 - y?
4 xvy?
Oxf= — T 5 o5
v
4x%y
oyf= 5
¥ ('XZ B y?. ) 2
g)
f[x , v ]=xcCos[x] Ccos[y];
3y £= Cos[y] (Cos[x]-x Sin[x])
Oy £= -x Cos[x] Sin[y]
h)

flx , v ]l= AJ:c'ran[x2 ya];

o 2xy3
= 1+x?y0
3x2y2
By -
1+x4y0
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k)

flx , U l=X+xXy 4 Log[sin[x:z + y]] ;

Oy = 1+y2+2xCot[x2+y]
Oy £= 2xy+Cot[x2+y]

flx_, v, z_]=zExp[x’+¥?];

2 .2
6xf= 2 ex +y Xz

2 r
ayf: 2 ex +y

8 £= X2ry?

2
vz

flx , v, z ] =Log[Exp[x] +2z];

e*
IxE= G’.x+zy
z¥ Log [z ]
a)rf=
ex +z¥
yz—l?)'
Oz f=
‘ e"+z1"

x v3 + Exp[z]
fx v, 2 )]="T"""T"7"=3;
x3 y- Exp[z]

' (:2x3 v+ e? (3 x2+y2]]

(ez_x3 Y]Z
2xty? - e® x (% +3¥?)
ayf= -
(ez_x3 y]2
e’ xy (x* +¥?)
Ozf=

(e -x’ y)?
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a)

I Exercicio 3.3

3y £1(0,0) = Nao existe
Oy £(0,0) = Nio existe
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b)

9x£(0,0)=0
Oy £(0,0)=0
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I Exercicio 3.4

a)
flx ., u_]=Exp[xyl;

x0xf= ¥ xy
yoyf= ™Y xy

b)

flx , v ]= Log[x2 ryiax y]i

X (2X+Y)

X0y f=
* x2+xy+y2

Yy (X+2¥)

YO, f= ———
! :-c2+)-cy+y2

XOxf + ¥O,f = 2

c)

X-Y¥
flx s, U,z ]l=x+ i
Y-z

1

3. F= 1+
X y_z

-X+2Z
o .f= — =
Y I:y_z:|2

X-¥
92f= vy _2)2

Oxf + Oyf + Oz =1

I Exercicio 3.5

Ddirecao[f , P , u_] := Limit[
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f@@(P+hu) - fE@F

h

. h—)O];
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flx , v l=x>y+xiP={L, 0}; u={1, 1};

Ddirecao[f, P, Normalize[u]]

T
flx ,u ls= x* sin[2 y); P = {1, —}; u= {3, -4};
2

Ddirecao[f, P, Normalize[u]]

a)

V2
b)

8

5
c)

flx , v, 2z ]

x*sy?+z%; P={1,2,3};u={1, 1, 1};

Ddirecao[f, P, Normalize[u]]

P

43

I Exercicio 3.6

a)
Grad[x Exp[-x+ v], {%, v}]
{e™¥ -e™¥ x, e x}

b)
Grad[r gin[6], {x, 6}]
{8in[&], ¥ Cos[&]}

c)

Grad[m rA2 h, {r, h}]

{2h,-'r r, ,rrrz}
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d)

Grad|x Exp[—xz—yz- 22]’ {x: ¥, 2}]

[e_x2'y2_22 -2 e_x2_)'2'22 x?, -2 e_x2_)'2'22 Xy, -2 e“x2_y2_z2 x z}
e)

Xyz
Grad[ r (% Vs z}] // eimplify
x2+y2+ z2 41
[yz(l—x2+y2+22] xz(:1+x2—y2+22] xy(:1+x2+y2—zz)}
(1+x2+y2+z2]2 (:1+x2+y2+22)2 (:1+x2+y2+22)2

f)

Grad[z® Exp[x] cos[y], {x, v, z}] // Sinplify

{ex z? Cos [v] . -e* z? Sin[y], 2 e*z Cos[y]}

I Exercicio 3.7

flx ,u ]-= x2 +y3;

Equacao do plano tangente:

zZ = -11+6xX+3y

I Exercicio 3.8

flx ,u ]= x2 +y2;

Equacao do plano tangente a £ em (0,0): =z

glx_, v l=-x2-y?+x

Equacao do plano tangente a g em (0,0): =z

Y3;

]
o

]
o

I Exercicio 3.9

flx_, U] =ExXp[xA2-yA2];

a)
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Equagao do plano tangente a £ em (1,1): z = 1+2x-2¥y

Ponto de intersegdo do plano tangente com o eixo dos zz: {{x-=0,y-=0, z-=1}}
b)

Cota do ponto do plano tangente correspondente a x=y=1: z=1.24

f[1, 1]

I Exercicio 3.10

Ver diapositivos

I Exercicio 3.11

Ver diapositivos

I Exercicio 3.12

a)
x2y
flx , v ]l="""]i
x2 4+ y?
[0, 0] =0;
ul? u2
DEf((0,0);(ul,u2))=—7——
ul? 4y u2?
x (2uly? +u2 (x? -xy?))
Se (x,y)#(0,0) entdo DEf((x,y);(ul,u2))=— 4 :
(.x2+y2]2
b)

f ndo ¢ diferencidvel na origem

I Exercicio 3.13

a)
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1

£lx_, u_ 1= (x2+y?) sin[—];
x? 4 y?

£[0, 0] = 0;

GxE(0,0) =0

ayf(0,0) =0

b)
1
X COS[ —_—
"-J'xz'yz . 1
Oxf(x,y) =- +2XSln[—]
J J
NESES 'S Ve y?
1
Y Cos[ S
.")'XZY)’z . 1
Oy E(x,y) =- — +2ySln[7_]
J J
Vx? 4+ y? Vx? 4yt
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