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1 z2=f(z,y) =42 -2 +2 = fao(z,y) =8z, f,(z,y) = 2y + 2,50 fe(—1,2) = =8, fu,(-1,2) = -2.
- By Equation 2, an equation of the tangent plane is z — 4 = fz(—1,2)[z — (-1)] + f,(-1,2)(y —2) =
z2—4=-8(x+1)—2(y—2)orz=—8z — 2y.
22 - flz,y) =3z -1 +2(w+3)>+7 = fu(z,y) =6(x — 1), fu(z,y) = 4(y + 3), 50 fx(2,~2) = 6 an(; -
fu(2, —2) = 4. By Equation 2, an equation of the tangent plane is z — 12 = f,(2, —2)(x — 2) + f,(2, —2) [y — (=2) |
2—12=6(x—2)+4(y+2)orz =6z +4y +8.

—1 .
dz=f@y)=vay = folz,y) =) y=3Vy/z fuley) = 3(ey) o = 1 /zfy,50 f(1,1) = §
and f,(1,1) = 3. Thus an equation of the tangent plane is z — 1 = f,(1,1)(z — 1) + f,(1,1)(y — 1) =
Y\ . v

z—1=z(x—1)+3iy—-Norz+y—22=0.

4. z = f(z,y) =ylnz = f=(z,y) =y/z, fy(z,y) = Inz, so f=(1,4) = 4, £,(1,4) = 0, and an equation of the tangent
planeisz—0=f,_~(1,4)(x—1)+fy(1,4)(y—4) = z2=4(z-1)+0(y—4)orz =4z — 4.

S 2= flz,y) =ycos(z—y) = fo=y(-sin(z—y)(1)) = —ysin(z - Y)s
fy = y(—sin(z — y)(—1)) + cos(z ~— y) = ysin(w‘—— Y) + cos(z ~ y), so f2(2,2) = —2sin(0) = 0,
fv(2,2) = 2sin(0) + cos(0) = 1 and an equation of the tangent plane is z — 2 = 0(z — 2)+1(y—2)orz=y.

2_.2 _
6 2=fwn) =" > floy) =2, fy(oy) = ~2e" 50 fu(1,-1) =2, £,(1, 1) 2.
By Equation 2, an equation of the tangent plane is z — 1 = fo(L, =) (z - 1) + f,(1,-1)[y - (-1)] =
z2=1=2(z—-1)+2(y+1)orz =2z + 2y + 1.

1

M. f(2,9) =2 /5. The partial derivatives are fo(@,9) = Vyand fy(2,y) = =2, 50 £,(1,4) = 2 and fy(1,4) = 1. Both

2vy

Sz and f, are continuous functions for y > 0, so by Theorem 8, f is differentiable at (1,4). By Equation 3, the linearization of

f at(1,4) is given by L(z,y) = f(1,4) + Jo(1,4)(z - 1) + fu(LA)(y~-4) =2+ 2(z-1)+ iy - 4)=2r+1y—1.

12. f(z,y) = 2*. The partial derivatives are fz(z,y) = 3z%y* and fu(=,y) = 42%y°, 50 £, (1, 1) =3and f,(1,1) = 4.
Both f, and f, are continuous functions, so f is differentiable at (1,1) by Theorem 8. The linearization of f at (1,1) is given
by L(z,y) = f(1,1) + fu(1,1)(z — D+fL1D)(y—1)=1+3(z - D+4(y—1) =3z +4y — 6.

B

16. f(z,y) = sin(2z + 3y). The partial derivatives are fe(z,y) =2 cos(2.i + 3y) and fy(:i, Y) = 3cos(2z + 3y), so
f2(—3,2) = 2 and fy(=3,2) = 3. Both f, and Sy are continuous functions, so f is differentiable at (—3,2), and the

linearization of f at (-3, 2) is

L@ y) = £(=3,2) + fo(~3,2)(x + 3) + Fu(=3:2)(y=2) =0+ 2(z+3) + 3(y — 2) = 25 4 3y.
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B 2. z2=2"In(y*) = dz=5;dm+,5§dy=3m In(y*)dz + z -F(Zy)dy=3x In(y )dx+—y—dy

26. v = ycosTy =

e e dv = %d.’c + g—:dy = y(—sinzy)y dz + [y(-sin zy)z + cos vy] dy = —y? sin xy dzx + (cos zy — Tysin zy)dy »

3. dz = Az = 0.05,dy = Ay = 0.1, 2 = 522 + Y2, 2 = 10z, 2y = 2y. Thus whenz = land y = 2,
dz = zz(1,2) dz + zy(1,2) dy = (10)(0.05) + (4)(0.1) = 0.9 while
Az = f(1.05,2.1) — f(1,2) = 5(1.05)2 + (2.1)2 —5—4=0.9225.
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