Problem 3.40 For the scalar functiorV = xy2 — 72, determine its directional
derivative along the direction of vectoA = (X—9yz) and then evaluate it at
P=(1,-1,4).

Solution: The directional derivative is given by Eq. (3.75)dé/dl = OV - &, where
the unit vector in the direction &k is given by Eq. (3.2):

A X=Vz
Vit22’

and the gradient df in Cartesian coordinates is given by Eq. (3.72):

OV = Ry? + §2xy — 222.

Therefore, by Eq. (3.75),
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