HOMEWORK SOLUTIONS MULTIVARIABLE CALCULUS
Section 14.4 - 4, 15, 19, 21, 28, 33, 35, 39

Lz = flry) = = filz.y)=zye™ +e"7, filr.y)= e, s0 fe(2.0) =1, f(2,0) =4, and an equation of

the tangent plane sz — 2 = f (2. 00z —2) + f (2. 0y —-0) = z—-2=1z-2)+4y—-0) or z =z +4y.

15 flz,w) = e ¥ cosy. The partial derivatives are f.(z,y) = e™*¥(—y) cosy = —ye™ ¥ cosy and
fulzw) = e~ *¥(—siny) + (cosy)e~*¥[—x) = —e~*F(siny + zeosy), o fo(7.0) =0and f (7. 0) = —m.
Both fr and f are continuous functions, so f s differentiable at (7, 0), and the linearization of fat (7, 0) s

Liz,y) = flm.0)+ fe(mQ)z —7) + fulm. 0y —0)=1+0z—7) —my —0) =1 — ap.

19. We can estimate f(2.2, 4.9) u=ing a linear approximation of f at (2, 3), given by
flz.y) = f(2.5) + f(2.5)(x —2) + f(2.5)(y - 5) =6+ Uz —2) + (—1){y —5) =z —y + 1) Thus

F(22,40) 224904 0=6.3

N flzy)=VFrr Ee = f:trdﬂ“?:ziﬁ* fvfx'“‘““?fiﬁ’“’

felz oy, z) = ‘—/m,ﬁuf,m,?:ﬁ_] = %, F(3,2,6) = .-";, Fe(3,2,6) = % Then the linear approcimation of f
at (3,2, 6) is given by

Flz.y,z) == F(3,2,6) + fo(3. 2,60z — 3) + fol3, 2,60y — 2) + F=(3.2,6)(z — 6)

=T+ e- D+ -2+ He-6) = Ert B+ £

Thus ,/T3.02)2 + (107)2 + (5.00)F = f(3.02,1.97, 5.99) & 2(3.02) + 2(1.97) + £(5.99) ~ 6.9914
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the maximum error in the area is about d.4 = 24(0.1) + 30{0.1) = 5.4 em®,

dy = ydr + xdy and |Ax| < 0.1, [Ay] < 0.1, We use dr = (L1, dy = 0.1 with = = 30, y = 24; then

35. The volume of a can is V= mrh and AV = dV is an estimate of the amount of tin, Here d1° = 2xrh dr 4+ 7r® dh, so put
dr = (.04, dh = 0.08 (0.04 on top, 0.04 on bottom) and then AV 2 dV = 2x{48){0.04) + w(16)(0.08) = 16.08 em®.

Thus the amount of tin is abowt 16 cm®.



implicitly by taking partial derivatives of both sides with respect o Fy:

39. First we find j;

i(l) = A1/ R) + (1/R2) + (1/Ra)] = —R‘?ﬂ =R = 9R Hi Then by symmetry,

am \ R 81, AR ! B8R, Hi
R R &R R 17 200 . .
SRE E E E When By = 25, B = 40amd Rz = EI},E 500 & R = == 10 Since the possible error

for each R i 0.59%, the maximum error of B is attained by setting AR; = 0.0058;. So

AR~ dR = 2B Ag, + 2B Ap, 2R

= s — ) = (0.005)R = & = 0.050 0.
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