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Folha 5: soluções

2.(a) −3
√

2
2

2.(b) −
√

3
3

2 (c) 0, se ~v = e1 ou e2; não existe nos restantes casos.

3.(a) ∂f
∂x = 2x sin(x + y) + x2 cos(x + y);
∂f
∂y = x2 cos(x + y);

3.(b) ∂f
∂x = 1

x+y2 ;
∂f
∂y = 2y

x+y2 ;
∂f
∂z = 2z;

3.(c) ∂f
∂x = 2xy − y sin(xy);
∂f
∂y = x2 − x sin(xy) + z3;
∂f
∂z = 3yz2;

3.(d) ∂f
∂x = 2xzex2+y2

sin(x + y) + zex2+y2
cos(x + y);

∂f
∂y = 2yzex2+y2

sin(x + y) + zex2+y2
cos(x + y);

∂f
∂z = ex2+y2

sin(x + y);

3.(e) ∂f
∂x = y2+z

x xy2+z;
∂f
∂y = 2yxy2+z ln x;
∂f
∂z = xy2+z ln x;

3.(f) ~∂f
∂x = (0, yz2 cos(xy), z3);

~∂f
∂y = (2y, xz2 cos(xy), 0);

~∂f
∂z = (0, 2z sin(xy), 3xz2);

4.(a) D~vf(1, 1, 1) = −
√

3
6 ;

4.(b) ~v =
√

21
21 (1, 2, 4);

5.(a) k = 500, e D~vT (P ) = −14
√

2;

5.(b) v̂ = (4
5 ,−3

5);

6.(a) ∂2f
∂y∂x = ∂2f

∂x∂y = 6xy2z4 + z cos(xyz)− xyz2 sin(xyz);

∂2f
∂z∂x = ∂2f

∂x∂z = 8xy3z3 + y cos(xyz)− xy2z sin(xyz);
∂2f
∂z∂y = ∂2f

∂y∂z = 12x2y2z3 + x cos(xyz)− x2yz sin(xyz);



6.(b) ∂2f
∂y∂x = ∂2f

∂x∂y = − 4xyz
(x2+y2+1)2

;

∂2f
∂z∂x = ∂2f

∂x∂z = 2x
x2+y2+1

;

∂2f
∂z∂y = 2y

x2+y2+1
;

6.(c) ∂2f
∂y∂x = 4xyex2+y2+z2

;

∂2f
∂z∂x = ∂2f

∂x∂z = 4xzex2+y2+z2
;

∂2f
∂z∂y = 4yzex2+y2+z2

;

9. 
a = (

P
xiti)(

P
t2i )−(

P
xi)(

P
ti)

n(
P

t2i )−(
P

ti)2

b = (
P

t2i )(
P

xi)−(
P

ti)(
P

xiti)

n(
P

t2i )−(
P

ti)2


