Solutions 14.6--Spring 2008

6. f(z,y) = zsin(zy) = fe(z,y) = zcos(xy) -y + sin(xy) = xy cos(xry) + sin(zxy) and
fy(z,y) = zcos(zy) - = = =* cos(xy). If u is a unit vector in the direction of # = Z, then from Equation 6

2

Dy £(2,0) = f2(2,0) cos T + £,(2,0)sin £ = n+4(*’73) =23

9. f(x,y,z) = ze’¥*
@ Vf(z,y,2) = {fz(z, v, 2), fulz, v, 2), fz(z, v, 2)) = {Ezyz: 2pze?V® nyez'*"‘"}
(b) V£(3,0,2) = (1,12, 0}

(c) By Equation 14, D, £(3,0,2) = V£(3,0,2) -u= (1,12,0) - (3, -2, 1} = +0=—22
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M. fley) =1+20/y = Vf(x._y]=<2 y.,2x-§y—‘f‘*>=(2\,-";3:;\/;),\9;(3__4}=(4,§},andamitvectorin

1

the direction of v isu = m (4 —3} = (%,—%}, S0 Duf(s 4) =Vf(3 4) -1 = {4 %) . {% —%} = -fl?%

16. f(x, v, 2) = Joyz =

z

— — _ yz T Ty
Vi(x,y,z) = ( 2(xyz) "2 - yz, 2(ay2) "2 -2z, 2 (zyz) 7?2y ) = : : ,
(.3, 2) = (3(=v2) 3 (@v2) 3 (xy2) o ity by e

VF(3.2,6) = (2—}}3-5 . ﬁ?«) — (1,2, 1), and a unit vector in the

direction of v is u = s (—1,-2,2) = (—5,—5.3). 50

Dy, f(3.2.6)=Vf(3.2.6) - u=(1.2 1. (-1 2 2, =1 1411

23. flz,y) =sin(zy) = Vf(z,y)= (ycos(zy), rcos(zy)), VF(1,0) = (0,1). Thus the maximum rate of change is
|V £(1,0)| = 1 1n the direction (0, 1).

8. f(z,y) =ye ™™ = fo(z,y) =ye ¥ (—y) = v, fu(z,y) =ye *¥(—z)+e " = (1 — zy)e ¥ and

f=(0,2) = —4¢° = —4, £,(0,2) = (1 — 0)e” = 1. If u is a unit vector which makes an angle ¢ with the positive z-axis,

then Dy, f(0,2) = f2(0.2) cos 6 + f,(0,2)sin8 = —4 cos & 4 sinf. We want D, f(0,2) = 1,s0 —4dcosf +sinf=1 =

sinf =1+4cosfd = 53.1125'=(1+4c059:}2 = 1—cos’#=1+8costf +16cos’d =
17cos® @+ 8cosf =0 = cosf(1Tcosf +8)=0 = cosf=00rcosf=—-= Ifcosd =0thend =Zord =
but 2= does not satisfy the original equation. If cos § = —== then 6 = cos™" (—=%) or # = 27 — cos™' (—%) but

8 = cos™'(—=%) is not a solution of the original equation. Thus the directions are § = Z or

§ =27 —cos ' (—£) ~4.22rad.
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M. Let F(z,y,2) = 2> —2y° + 2* + yz. Then 2> — 2y® + 2® + yz = 2 1s a level surface of F
and VF(x,y, z) = (2z. —dy + =z, 2z + ).
(a) VF(2,1,—1) = (4, —5, —1) 1is a normal vector for the tangent plane at (2, 1, —1), so an equation of the tangent plane
sd4(x—2)—5(y—1)—1l{z+1)=00rde —by—z=4.
(b) The normal line has direction {4, —5, —1}, so parametric equationsare x =2 4+ 44, y =1 —5¢, = = —1 — ¢, and

r—2 y—1 z+1

symmetric equations are 1 = 1

43. Fx,y,z) =—z+ze¥cosz = VF(zr,y,z)=(eYcosz, xe¥cosz, —1 —xe¥sinz)and VF(1,0,0) = (1,1, —1}.
@ l(zr—1)+1(y—0)—1(z—0)=0o0rzx+y—=z=1
®e—1=y=—
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