Name: Class; Date:

2 z=f(ruy)= R feloy) = ‘2::‘!(::_“.-'1 Fylz.w) = —Q?If"nf_"lua so f=(1,—1) =2, f,(1.-1) = 2. By
Equation 2, an equation of the tangent plane is z — 1 = f.(1, —1)(z — 1) + f,(L, - 1}[y — (—-1)] =
z—1=2{z-1)4+2(y+Norz=2x+2y+ 1.

4 z = flz,y) =ylner = felz.y)=y/z, fulc.y) = Inc, so f2(1,4) =4, f,(1,4) = 0, and an equation of the tangent
planeisz — 0= fL(1.4)(z — 1)+ f,(L.4)(y —4) = z=4z-1)+0y—4)orz=4x—4

1 3
W flry)=In(z—3y) = flz.y)= W and fy(x, y) = R Jo(7.2) = Land f,(7.2) = —3.

T — — 3y
Then the linear approximation of f at (7, 2) is given by
fle.y) = f(7.2) + f2(T. 20z — T) + [u(7.2)(y — 2)
=0+ l{z-T)—-3y—2)=z—3y -1

Thus (6.9, 2.06) = 6.9 — 3(2.06) — 1 = —0. 25. The graph shows

that our approximated value 1s slightly greater than the actual value,

0. uw=¢ "sin(s+2t) =

] L
du = ;}_r ds + % dt = e " cos (s + 2t) ds + [r “feos(s+2t) -2+ (—e ) sin(s + 2&]] di
ils i

=e teos(s +2t) ds+ e ' [2eos(s + 2t) — sin (s + 24)] di

22w = aye™t =

dw = ﬂ dr + ﬂ dy + dl dz = (zyze™ + ye* ) dx 4+ ze™ dy + £ ye™ dz
ox ity iz

= (zz + Lyye™ de + ze™ dy + o2ye™ dz.
(zz + L)ye™ d =2 dy + riye* d

4, w = u:y+y;2, r = ff,_rj = f’:-:inl, z=¢€'cost =
dw _dwdr  dwdy  dwdz
it i ot oty ot iz df

= e[y + (z+2°)(cost + sint) + 2yz(cost — sint)]

yoe' +{r+z%) (e'cost + e sint) + 2yz - (—e' sint + ' cost)
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6.z = xfy.x =se',y =1+ s

s ihe ds dy s oy ]

dz  dzdx dzdy 1. T e 8 e, TS
ol odr ol oy ol (e H( 3){ se ") el b —¢

AW AW B AW av
10. By the Chain Rule (3), — — —— + 2" Then
s LT i ila

Wa(l.0) = Fulu(1,0), v(1,0)) ua(1,0) + Fo{u(l, 0),v(1,0)) v.(1,0)
— Fu(2, 3)ua(1,0) + Fu(2, 3)0.(1,0) = (—1)(—2) + (10)(5) = 52

AW dW du | aW dv

Similarl = —
B T R T T
WL 0) = Fou(n{L0), o1, 00w (1,00 + F(u(L,0), w1, 0)) (1, 0)
— F(2, 3w (1, 0) + Fuf2,3)ue(1,0) = (—1)(6) + (10)(4) = 34
_ e O — sy — & — L T “hai
12 gir,s) = fla(r,s),y(r. ) wherex = 2r — s,y =" —dr = pw 2, s 1, B 4, e 2s. By the Chain

Rule (3) % = i;—;r% + %% Then
el 2) = fel(x{1, 2), u(1, 2)) o (1, 2) + Ful=(1, 2). 0(L, 2} (1,2}
= f=(0,00(2) + fL,(0,00{—4) = 4(2) + 8[—-4) = —24
g _ 9 dz + ﬂﬂ Then

;
s dxds iy s

Similarly

9:(1.2) = fo(a(1, 2} y(1.2)) (1. 2) + fi(=(1.2). y(1, 2)) w. (1, 2)
= [=(0,0)(—1) + [,(0.0)(4) = 4(—1) + B(4) = 28

1
8z P, 7z 1
28. yz = In(x + z), so let F(z.y,z) = yz — In(z + z) = 0. Then = _.F_z = — T = NCEE
¥ (1)

rt+=

bz F, z B z(x + z)

iy I . 1 ylz+z)—1

r+z
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29. Since x and y are each functions of ¢, T'(x, y) is a function of £, so by the Chain Rule, I = FI Ty dl
dr 1 L 1 dy B 1

3

Jseconds, r =1+t =+14+3=2y=2+41t=24+3(3) =3, — = —m—— = ———0 — = an
v v ¥ 7 5(3) dt 21+ f 2vit3 4 at

4(+) +3(%) = 2. Thus the temperature is rising at a rate of 2°C//s.

[ - dr . oy O
Then — =1.(2.3) — +7,(2,3) — =
=i it =(2,3) ot t *‘r( ) it
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