HOMEWORK SOLUTIONS MULTIVARIABLE CALCULUS
Section 14.6 - 5, 10, 13, 17, 20, 23, 29, 41, 46, 49

i flz.y)l=we™" = felr.y) =—pe " and fi(z,p) = ™. Ifu it a unit vector in the direction of & = 27 (3, then

from Equation 6, Duu £(0,4) = £u(0, 4) cos(3) + fy(0. 4) sin(3) = —4- (—3) + 1. F =24 3£

10. f(z,u,z) =y eF*
(a) Vi(z.y. 2) = {felz.w.2). fiy(z,w. 2), folz oy, 2)) = (pe*¥= (y2), p? - £5¥5(z2) + e*¥= - 2y 2™V (zy))
— {yﬁ-zgz vE {E‘y?: + gyJ E:y:r I.yﬂery:}
(b) VF(0,1,-1) = {—1.2,0)
(c) D f(0,1,-1) = Vf(0,1,-1)-u=(-1,2,0}-{&. & B =L 1+ E40=&

137 13 13

13 glp.g) =p"' —p'¢" = Valp.g) = (40" — 2pg") i+ (—3p"¢") L V(2. 1) = 281 — 12, and a unit

1

. S o . o 1 g o
w::tnrmlhn::lu‘:chunufv:au_m{|+3_]}_m{l+3_]},m

Dug(2,1) = Vg(2,1) - u = (281 — 12) - —m(i + 3j) = —= (28 — 36) =_?*1_nm_h;’—“.

17 hir,s,t) = In(3r + 65+ 0) = Thir,s t) = {3/ (I + 6=+ 0t), 6/{3r + 65 + 0£), 9/(Ir + 65 + B},
Vh{1,1.1) = {£, 1. 2}, and a unit vector in the direction of v = 4i+ 12j + 6k
15 11 = et (47 +12j +6k) = i+ i+ 3k, 50

Duh(LL1) = Vh(LLY u=(h38) (34 d) =k +F k=B

=)

N flz,wz)=zyt+yz+zxr = Vflnwz=u+tzz+zy+z,0 VL -13) = (24,0} The unit vector in the

direction of PQ = {1, 5,2) isu = —5=(1,5,2), 50 Dy f(1,—1,3) = VF(1,—1,3) -u = (2,4,0) - —hm(1, 5,2} = .

1. fzr,y) =sin(zy) = Vfir.y)= {ycoos(zy). zcos(zy)), V(1 0) = {0,1}. Thus the maximum rate of change 15

|V F(1,0)] = 1 in the direction {0, 1).

29. The direction of fastest change is ¥V f(r.y) = (2 — 2)i 4 (2y — 4) j, so we need to find all points (x, ¥) where ¥V f(z. y) 15
parallel toi+j <= (Zr—2)i+ (2w —4)j=k(i+]) = k=2r—2ondk=2y—4 ThenZr -2 =32y—4 =

¥ =+ 1, 50 the direction of fastest change 15 1 + j at all points on the liney =z + 1.

. Let Flz,y,2) =2{r —2)® + (g — 1)* + (= — 3)% Then 2(x — 2)? +{y — 1)? + (= — 3)* = 10 is a level surface of F.
Felzyz)=4r—2) = F.(3.3.5)=4, Fylz,pz)=2(y—1) = F,(3,3.5) =4, and
Fiz,y,z)=2{=-3) = F(3,3.5) =4
(1) Equation 19 gives an equation of the tangent plane at (3,3, 5) s d(z —3) + 4y —F) + 4z —-5) =0 &

Ar + 4y + 4z = Hor equivalently = + y + z = 11,



db. Let Fz y,z) = o + ¢t + 2% — 3222 Then o' 4+ 5% + =1 = 3x%y% 22 is the level surface Fiz, y,2) =10,
and VF{x, gy, z) = {4:.[:'1' — Gry®=? 4yt — 6ry=t 45t — E:rﬂyﬂ:}.
() WF(1,1,1) = (-2, -2, -2} or equivalently {1, 1, 1} 15 a normal vector for the tangent plane at (1, 1, 1}, s0 an equation
of the tangent plane s 1{z — 1)+ 1y — 1)+ Lz - 1) =0wz+y+z =71
(b} The normal line has direction (1, 1, 1}, so parametric equations are x = 14+ £, y =14+ £, z = 1 + £, and symmetric

equationsare r — 1=y — 1 =z — 1l orequivalently r =y = =z,

0. flzy) =z = Vf(z.y)=(v.z), VF(3.2) = (2.3). V(3.2)
15 perpendicular to the tangent line, so the tangent line has equation \
VAL {r—3y—-=0 = 23 {r-3r-2=0 =

2r+ Iy=12-

Az —3)+ 3y —2)=0or2r+ 3y =12




