16. f(z,y) =%y —3y* = fo(z,y) =220 -y—0=2zy, fy(z,y)=2>-1-3 -4y> =2% — 12>

17. flz,t) =t?e™ = fo(z,t) =12 e %(=1) = —t%e", fi(zx,t)=2te "
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3% u=a"* = uzzgz(y/z)‘l, uy =2¥*Inz- - = Inz, uzzzy/zlnz~—2= Inz
z z 22
42. f(z,y) = ysin " (zy) = fylz,y)=y- ;(I) +sin7(zy) -1 = S - + sin™*(zy)
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52. () 2= f(2)9(y) = 7o =[S (@)9(y) o = f(x)g' ()
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(b) z = f(zy). Letu = xy. Then E =yand 3y = x. Hence e dude —du V= yf'(u) = yf'(zy)
Oz _dfou _df )=
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83. f(z,y) =2y —22%° = fu(z,y) =42’y — 62°y%, fy(z,y) = 2" — 42’y Then fuz(z,y) = 122°y — 1221,

foy(2,y) = 42® — 122%y, fyo(z,y) = 42° — 1222y, and f,,(z,y) = —42>.

64. f(z,y) =sin(2z + 5y) = fy = cos(2z + 5y) -5 = 5cos(2z + 5y), fya = —Hsin(2z + 5y) - 2 = —10sin(2z + 5y),
fyay = —10cos(2z + 5y) - 5 = —50 cos(2z + 5y)

71. Assuming that the third partial derivatives of f are continuous (easily verified), we can write f,., = fy.-. Then
flz,y,2) = 2y?23 + arcsin(a: \/;) = fy =22y2® +0, fo =2y2°, and fy .. = 6y2® = fizy.
72. Let f(z,y,2z) =+/1+ zzand h(z,y,z) = /1 —zysothatg = f + h. Then f, =0 = fyz = fy=> and

h: =0 = h.; = h..y. But (since the partial derivatives are continous on their domains) fzy: = fyz> and heyz = hzay, SO

Gzyz = fa:yz +hzyz =0+0=0.



f(3+h,2) — f(3,2)

73. By Definition 4, f,(3,2) = }llin%] W which we can approximate by considering h = 0.5 and h = —0.5:
£(3.5,2) — f(3,2) 224-175 £(25,2) — f(3,2) 10.2-175 .
2(3,2) ~ = =938, f:(3,2) = = = 14.6. A
f=(3.2) 05 05 1:(3,2) ~05 —05 veraging
these values, we estimate f(3,2) to be approximately 12.2. Similarly, f(3,2.2) = }llin}) f@+h, 2'2}3 - f3.22) which
we can approximate by considering h = 0.5 and h = —0.5: f,(3,2.2) ~ 135, Z'Qég 13.22) _ 26’10_515'9 =204,
f2(3,2.2) = F@25, 2'2_)0_5f(3’2'2) = 9'3__0 155'9 = 13.2. Averaging these values, we have f.(3,2.2) ~ 16.8.
To estimate f,,(3,2), we first need an estimate for f,(3,1.8):

LG8~ LGOI —JB18) 200181 g0 0o 2518318 _125-181

0.5 0.5 —0.5 -0.5

Averaging these values, we get f(3,1.8) = 7.5. Now fu,(z,y) = g—y [fo(z,y)] and f.(z,y) is itself a function of two

variables, so Definition 4 says that f.,(x,y) = % [fz(z,y)] = ’lliné fa(@oy & hlz —fa(@,y) =

fey(3,2) = ’lin}) f2(3,2+ hf)L = f=, 2). We can estimate this value using our previous work with h = 0.2 and h = —0.2:
 £(3,22) — fu(3,2)  168—122 (3,18 — f.(3,2)  75-122

feu(3,2) ~ = = =5 =B, B~ - = DS =5,

Averaging these values, we estimate f.(3,2) to be approximately 23.25.

98. Setting = = 1, the equation of the parabola of intersection is
2=6—1—1-2y? =4 — 2y>. The slope of the tangent is
0z/0y = —4y, so at (1,2, —4) the slope is —8. Parametric
equations for the line are therefore z =1, y =2 + ¢,

z=—4— 8t

99. By the geometry of partial derivatives, the slope of the tangent line is f. (1, 2). By implicit differentiation of
42® + 2y* + 2% = 16, we get 8z + 22 (92/0r) =0 = 0z/dx = —4x/z, 50 when z = 1 and z = 2 we have
0z/0x = —2. So the slope is f,(1,2) = —2. Thus the tangent line is given by z — 2 = —2(z — 1), y = 2. Taking the

parameter to be t = x — 1, we can write parametric equations for this line: z =1+1¢, y =2, 2 =2 — 2t.



