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m} Tangent Planes and Linear Approximations . . . . . .
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L= flr,y)=ylnze = folz,9)=y/z, fylz,y) =Inzs0 f2(1,4) = 4; f,(1,4) = 0, and an equation of
the tangent planeis z — 0 = fo(1,4)(z - 1) + fy(1, 4y ~4) = z=4{(z~1)+0(y—4)orz=4z~4.

12. f(z,y) = sin(2z + 3y). The partial derivatives are f, (z,y) = 2coe(3s + 3y) and
fo (z,y) = 3cos(2z + 3y), 0 fo(~3,2) = 2 and fy (-3, 2) = 3. Both f, and f, are continuous
functions, so f is differentiable at (—3, 2), and the linearization of f at (-3,2) is
L(z,y) = £(~3,2) + f=(=3,2)(z + 3) + fo(—3,2)(y — 2) = 0+ 2(z +3) + 3(y — 2) = 2z + 3.

g S
13, f(z,9) = /20—22 - Ty? = felz,y) = “‘ﬁ and fy(z,y) = - 20 — 22 o 7y2,8
f2(2,1) = —~2 and fy(2, 1): —Z%. Then the linear approximation of f at (2,1) is given by
F@y) =1+ fx(2 -2+ L@ DE-1)=3-3=-2)-35F-1)

=-%z-fy+ %

Thus £(1.95,1.08) ~ —2(1.95) — £(1.08) + & = 2.848.

y 16. From the table, f(40,20) = 28. To estimate £,(40, 20) and f;(40, 20) we follow the procedure used in
f(40+h 20) — f(40,20)

Exercise 11.3.4. Since fu(40 20) = » We approximate this quantity with A = £10

f(50,20) ~ f(40,20) 40 - 28
10 10
= 1.1. Averaging these values gives f, (40, 20) =~ 1.15.

and use the values given in the table: £, (40, 20) ~
f(30,20) — £(40,20) 1728

= 1.2,

f4(40,20) =

~10 T-10
Similarly, f.(40,20) = ’l‘in% £(40,20) ;f(40’ 20), sowcuse h = 10 and h = ~5:
£,(40,20) ~ f(40, 30)1-—6f(40, 20) - 31 1—;)28 = 0.3, £,(40,20) ~ (40, 15)__5]'(40 ,20) 25:528 = 06.

Averaging these values gives f,(40,15) & 0.45. The linear approximation, then, is

flv,t) 2 £(40,20) + £.(40,20) (v — 40) + f2(40, 20)(t — 20)
%2 28 + 1.15(v — 40) + 0.45(¢ — 20)

When v = 43 and ¢ = 24, we estimate f(43,24) 2 28 + 1.15(43 — 40) + 0.45(24 — 20) == 33.25, so we would
expect the wave heights to be approximately 33.25 fi.




