Lr=flr =" = filny)=20e"7 Liny)= -2 V0 L) =L L(L-1) =2
By Equation 2, an equetion of the tangent plane is & — 1 = {1, —1}[z — 1)+ fil, -1y — (—1)] =
r=1l=iz=1)+2Hp+llorzelz+y+ 1.



La=flzy)=ylnz = falz,9)=p/z folzp) =Inz 50 (1,4) = 4 fy(1.4) = 0 and an equation of
the tampent plane is = — 0 = fo (1, 4)(r = 1)+ fu{l,d{p—-4) = sz=dr-1)+0p—4)orz=dz—-d



H.Dll.ru':'x.ll'] = -%-m.mf.[':, Y om1and £,07,2) = —3.

W finy)=I{z—3y] = fzyl= = _15:‘
Then the linear opproximation of f &t (7,2} i given by
Flaad = F(T20 + LAT.2)iz — T} + (7.2 (y = 2)
=0+1zr—T—3p- =2 —-dy=1

Thus f{5.9, 2.08) = 5.6 — $(2.08) — 1 = —0.28. The gragh shaws that our approximated vakie is slight]
then the: acisl vahe, | P! i iu slightly grearer




18, From the table, {16, 30) = 0. To estimate Jr (16, 30) and f.(16, 30) we follow the procedure used in
Section 113, Since fr (16, 30) = _,I"“ﬁ h'mh:l ~ f{16,30) .+ WE Bpproxi this quantity with h = =4 and

Ji20,30) — Jr[ui B0) _ 14-1
-d

e the values given i the whle: fr(16, 30) =

S012,300 — f{15,30) _3-9
—4 To=4

= 1.25,

Fr(16,30) = = 1.5



Averaging these values gives fr(16, 30) = 1.375. Sindlarly, /. (16, 30) = Ew.

-0 ol o el J 1880 s A0 - it

Fol 16, 30) = s, EU:I_—lé':r[]fr.Im] - L 1_{:'9 = =1, Avernging these values gives ({16, 30) = =0.2, The

|mnear approximation. then, is
ST, v} = {16,300 4 fr(16,30)(T — 16) + (16, 30)(x — 30)
a1+ 1LETS(T = 18] = 0.2{v - 30)

Thus when T = 14 and v = 27, f{14,37) = 0 + 1.375{14 — 18) — 0.2(27 — 30) = §.85, so we estimnie lhe
wind-chill imdex 10 be approxrmately 685 °C.

7-9
-5 =0,




2. First we draw a ling pasaing therough Muskezon and Ludington. We appraximate the directional derivative ot
tiuskegon in the dircetion of Ludington by the average raie of change of snewtall bebuwein Lhe painits Where the o
imtersects the comour lines closest to Muskegon. I the direction of Ludington, the snowfall changes (rom 60 1o
70 inches, We estimate (ke distance between these iwo points to be approximately 28 miles, so the rae of change of
arunl snewednl] in the direction given is nppresimately T2 == 0,36 in/mi. [If we talk of snewfall (rather than
annual snerwelall), the undis are LLII.I'}:I:I.I"H.LI.]



B firg)l=x" = for,y}=e""and fo(2,9) = —2ze " [l uisnanit vector in the dinsctian of
A= 3, then 1, f(5,0) = fui5,0) e 3 + f05, 0050 § =10+ (=10)1 = =10,



L firyl=ylhs
(0] ¥z, u) = {fela, g, Sl )] = {pie,Inx) 01 Vi1, -3 = {5}, In1) = {-3.0
fc) By Equation 9. Do f(1, =3} = V{1, =3} 12 m {=3,0) - (=3, 3} = .



2 flz,p£) =yt = Tfnp 0= (2op’ s, 7y " .-l:z:u!:’}. VI(1,1,1) = {2,3,4). Thus the
mak irum rabe of change & (W11, 1,1)] = «39 in the direction (2,3, 4.



3 The flsherman Is traveling in the direciion (—80, —60). A unit vector in this direction is
= ol {—80, 80} = {—#,—3), and if the depth of the lake is given by fz, p) = 200 + 0.02:? - 00015,
then W F{x, ) = {004, 0000 0, f (B0, 60) = VF(B0,60) - u = (3.2, —108) - {—§,~}} = 3.92. Since
Dy, f{80, 60} is positive, the depth of the lake is increasing near (80, 60) in the dircclon tward the buay.



