11.4: 4, 14* (graph not necessary!), 26**(use linear approx, not differentials), 36, 38

4 z= flzy)=yulnr = feloy)=y/le, eyl =Inc, so f=(1,4) =4, f,(1.4) = 0, and an equation of the tangent
plancisz — 0= (L d)(z - 1)+ f(L.4)(y —4) = z=4dz—-1)+0(y—4)orz =4z —4.

and fyle,y) = ——-I so fo[7.2) = land f,(7.2) = 4.

W floy)=hr—-3y) = [fdr.y)= p—

T — dy
Then the linear approximation of [ at [7.2) is given by
flouh= HT.2) + 7.2z — T) + L(7.D(v - 2)
=04+ Le —7) -3y —-2=a—3y—1

Thus f(6.9, 2.06) = 6.9 — 3(2.06) — 1L = —0. 28, The graph shows

that our apprexirmated value is slightly greater than the actual value.

26. Let S be surface area. Then S = 2(zy + oz +yz) and dS = XNy + =) de + 2{x + 2) dy + 2{z + ») dz. The maximum error
oceurs with Ax = Ay = Az = 0.2 Using de = Ax, dy = Ay, dz = Az we find the maximum error in caleulated surface

area to be about 48 = (2201(0.2) + (260){0.2) + (280)(0.2) = 152 em®.

36 riu,v)=uvitusinvjtveosuk = vl x)=(0,07).
ry =vi4sinvj—vsinukandr, =nuil+ucosvj+ cosu k, so
a normal vector to the surface at the point (0,0, ) i3
ro{l. @) % ro {0, 7) = (71} ® (k) = —7j. Thus an equation of the

tangent plane is —w{y — 0) = Oory = 0.

Bor () ={2+3, 1" 3-u+&) = ()= {3 -2 -4+21),
ra(u) = {1+ u? 2wt — 1, 2u 4 1y = ri(u)= =Z:2ra..f5re.2.‘_’:}. Both curves pass through 1 since
ry (0) = re (1) = (2,1, 3}, so the tangent vectors v (0} = (3,0, —4) and r4 (1) = (2, 6. 2) are both parallel to the tangent
plane to & at P, A normal vector for the tangent plane is e} (0] % ©f (1) = (3,0, —4) = {2.6.2) = {24, —14.18), 0 an

equation of the tangent plane is 24 (o — 2) — 14{y — 1)+ 18(z — 3) =0or 12z — Ty + 9=z = 44,



