Answer on Question#38069 — Math - Calculus

a. We have
f,y) =x*y*—y* (21), 6 =n/4
Find V£ (x, y):

Vf(x,y) = (%.%) = (2xy?,3x%y? — 4y°)
So
VF(21) =(2-2-13,3-22-12 — 4-13) = (4,8)
Find u:

il = (cos@,sin0) = (vV2/2,V2/2)
Then the directional derivative of f(x, y):
Daf = Vf i = (4,8) - (VZ/2,V2/2) = 2VZ + 4VZ = 6V2
b. We have
f(x,y,2) = [xyz,(3,2,6),% =(1,2,2)
Find V£ (x,y,2):

V( ) (af of of _ (yz,xz,xy)
XV Z) = \7 07 7 s ——
Y 0x 6y 0z 2 /xyz

So
- 12,18,6 12,18,6 31
Vf(3,2.6)=( )=< )=(1.—,—)
24/36 12 2°2
Find u:

B (1,2,2) (1,2,2) (1 2 2>
Uu=-—= = =({=,=,=
V| Vi+4+4 3 3’3’3

Then the directional derivative of f(x, y, z):

L 5
Dﬂf—Vf'u—(1’5,5)'<—,—,—)——+1+—_§

Answer:

a. Dgf = 6\/5;
b. Dzf =5/3.
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