Math 241 (1:50-2:40pm) Quiz #5 Fall 2024 Name:

1. Find the directional derivative Dy f(4,2,2) of f(xz,y,z) = \/x +y?+ 22 in the
direction v = (1,2,2). Find the direction that leads to the maximum of D f(4,2,2) and
the value of Dy, f(4,2,2) in that direction.

Solution. )

2v/x +y2 + 23

Vf(z,y,2) = (1,2y,32%)

and therefore Vf(1,1,1) = (3,3, 3).
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Thus,
1 1 1 2 3
D,.f(1,1,1) = L1,l) u==-X-4=-x=+-2>
f( ) =V f( ) u S X3ty Xzt

The direction leading to the maximal rate is Vf(1,1,1) = <%, %, %) The maximal rate is

wranl =)+ (3 (B) - 2

2. Find the equation of the tangent plane to the surface 22 —2z+y% —4y+22—62+11 =
0 at the point (2,3, 3).

Solution. Set F(z,y,z) = 2% — 2z +y* — 4y + 2> — 62 + 11. Then VF(z,y,2) =
(2x — 2,2y — 4,22z — 6) and the normal vector n = VF(2,3,3) = (2,2,0). The equation of
the tangent plane is

2 —-2)+2(y—3)=0 or z+y=5



