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Sy =+ 22ty = fi(ny) =207 + 8xve

1, & y) = 3x%? + 2x* Se u € um vetor unitario na diregdo
de § = Z, entdo, da Equag@o 6,
Duf(l, =2) =fx (1, =2)cos 5 +f, (I, =2) sen %

=) () a9 (L) =13-16

. fOoy) =sen(x +2y) = f (x,y)=cos(x+2y)e
£, (x,¥) = 2cos (x + 2y). Se u € um vetor unitario na

diregdo de 8 = 37”, entdo, da Equagdo 6,
Dy f(4, =2) =f. (4, —=2) cos 3& + + @, 2)sen3T"
— (cos0) (—T) + 2(cos 0) (%) =4

. f(x y) = xe ¥ = fr(x, )= e ¥ e

fy (x, ¥) = —2xe”* . Seu é um vetor unitario na
direcdo de 6 = 7, entdo
Dy f(5,0) =fx (5,0)cos & + 1, (5,0)sen S
=1-0+(—-10)1=-10
S =@ =y) = Dufxy) =
3(x2 - )2 (2x)c0s3—”+3( 2 ) (— 1)sen . Logo,
Du /3, 1) = 3(8)? (6)( ) 3(8)2 ( ):—672J—.
Sy =y =
Duf (x,y)= (" Iny)cos T + (xp* ")senF =xp* !
Logo, Duf (1,2) = (H ()" =1.

LS y)=x7 —4xPy +y°

@ Vf (6 y)=/fritfrj= (3" —8xy)i+ (2 — 4x7)]

(b) Vf (0, =1) = -
©V/f(0-1) u=-%

. f(x y)=e"seny
@ Vf(xy)=fii+fyj=e"senyi+e’ cosy]j
(b) V/ (1, )
05 1) 0= Fe(5) =

L f(x y,z) = xp iz’

@ Vf (5 3,2) = (S 2.2) Sy (8 5.2).f+ (x5, 2))

= (y223, 292, 3y 227)
b)) VA, =2, 1) = (4, -4,12)
©Vf(1,-2,1)u=

GFrtETEST

. f (o yz)=xp +yzi4xz?

@ Vf(xpy2)=(fa(x»2).fy(x»2)[-(x)2)
=42z x+2°, 27z + 3z

(b) Vf (2,0,3) = (27, 11, 54)

(©) Vf(2,0,3) u=1(-54—11+108) = £
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fay)y=xy = Vfxy) =1y, —xy"),
V62 = (5 - = () e

Du f6.-2) = 7 ~ 79 = ~ T =
fy)y=Jx—-y =

Vf ) = (Fx =0 b -0 ),
VG, 1) = <i— 71—> € um vetor unitario na dire¢@o

7
de vé u = (g5, %

), entdo

glx y)=xe¥ = Vg y)= (" (1+x),x%e”),

Vg(~3,0) = (1,9),u = <LJ_ ﬁ> e

29
Dug(-3,0) = % + L = 2

g(x, y) =¢€" cosy =

Vg(x y) = (¢* cosy, —e“sen y),
e(1) - (£ e - {4y )
Dug(l,%):%e-i-ﬁe: ;ﬁfe.

[y 2) = oz =

VS (% y,2) = 3 (2) 2 vz, xz, 1),
Vf(2,4,2>:<,2,1>u—<%,%,—%>e

g(x, y,z) = xe” +xy =

Vg(x, y, z) = (7 + ye’,xze’® +xe’ xy(e” +¢€)),
Vg (=2, 1,1) = (2¢, —4e, —4e),u = == (1, -2,3) ¢
_ 2o (—4e)(—2) (=40)3) _ -2
Dug(=2,1,1) = =7~ + T —Tj
— _efd
7
gxyz)=xtg ' () = Vgxyz)=
<tg" O/ z), xz/( 24 2) —xy/(y2 +22)>
Veg(l,2, 2)—<7—7—7>u— —1)e
_ o —bd (—1)(—1) _ ps
Dug(L,2 =) ="+ 55+ —F5 =35
gy z)=2"—x*y =
Vg vy, z)= <72xy, —x2 322>,
Vg(1,6,2) = (—12, -1, 12),u = (&, . 5). ¢
Dug(l, 6, 2) — (*1123)(3) 4 (*%(4) + (12)522) — 8.
Sxy)=Vx*+2y =
X 1
Vi(x y)= , . Entdo
oy <\/x2+2y \/x2+2y>

JIT,

a taxa maxima de variacio é |V/f (4, 10)| = —%— na diregdo

de(%, 1) ou(4,1).
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19. f(x,y) =cosBx+2y) = 20 F(x, y,z)=x>+y* =22 —2xp + 4z =
Vf(x,) = (=3 sen (3x + 2y) ,—2 sen (3x + 2y)), entdo VF (x, y,z) = (2x — 2y + 42,2y — 2x, =2z + 4x),
a taxa maxima de Variagﬁoé’Vf (%, f%)’ =,/2 VF(1,0.1) = (6.-2.2)
L v L @6(x—-1)—2(—-0+2(z—-1)=00u
nadlrecaode< =, \/5>ou< 3,-2). Iy —ytz—4
20. f(x,y) =xe”? +3y = Vf(x,y) = (7,3 — xe7?), (b) X ; 1_ —y=z-1

V£(1,0)=(1,2), é ataxa maxima de variagdo e
a taxa maxima é |Vf (1, 0)| = /5. 2. F(x, y,z) = x> = 29> = 32> +xyz =
VF (x, y,z) = (2x +yz, —4y +xz, =6z +xy),

2. f (v, y) = In (x2+y2) = VF (3, -2, —1) = (8,5, 0)

Vf (x, ) = <xzszy2 )CZZTyyZ> VF(1,2) = (3 %) (@) 8(x —3)+ 53 +2+0(z+1)=0o0u8 + 5 =14
Entdo, a taxa méaxima de variagdo é |V (1,2)] = ZTG (b) ol g3 = )%2’2 =-1
na diregdo de (2, £) ou(l, 2).
1y 28. F(x,y,z) = xe”* =
2. f(x, yz2)=x+y/z = Vf(xyz)= <1, o —Z—2>, VF (x, , z) = (¢ xze’, xye’),

entdo a taxa maxima de variagdo ¢ VF(1,0.5) = (1.5.0)

|Vf (4,3, —1)| = /11 nadiregdo de (1, —1, —3). @1lx-D+50—-0)+0(z—-5)=00ux+5=1
(b)x—l:%,z:s

By ==+L =
y z
11 x y 9. F(x,y,z)=4x>+y* +2°, VF (2,2,2) = (16,4,4)
Viyz)=(=-—=—5 )
yz oy =z (@) 16x +4y + 4z =48ou dx +y +z =12

entdo a taxa maxima de variagdo ¢ x—2 y—2 z-2 x-2

b = —yp_—2=z-2
[Vf (4,2, 1)] = 4L na diregdo de (1, 0, —2) ou (1, 0, —4). ®) 16 4 7 M3 Y “
M F(xyz)=x +yz +2x = 0.F(y2)=x =27 +2" =
VF (xy ¥y, Z) = <y +Z, zZ4+Xx X +y>, VF(—I, 1, —2) = <—2, —4, —4>
VF(1,1,1)=(222) (@) —2x —4y —4z =6oux + 2 +22+3=0
()2x + 2y + 22 =6oux +y+z=>3 (b)xH:%:#

b)x—-1l=y—-1l=z—-1loux=y=z
2. F(x, yz)=xyz = VF(x,y2)= (yz,zx, xp),
VF (1,2,3) = (6,3,2)
(@) 6x +3y+2z =18
B -D=tp-2 =13



