V63.0123-1 : Calculuslll. Derivative of
products

from lecture Wed Feb 5

Suppose you have a scalar function f(¢) multiplying a vector function a(t).
What is the derivative of this product with respect to ¢?

| use abbreviation prime to mean derivative with respect to ¢, and omit the
dependence on ¢ sometimesfor clarity.

d derivative rule for components d d d
2 17 wao) = (0. e Hisa)

POMIHICOER I (flay + fdl, flas + fdy, flas+ fdb)
St o s o 2 veirs (f'ar, flag, flas) + (fd}, fab, fab)
TSI (1) (a1, a,05) + S (8)(a) 0, 03)
recombinecomponent:susing derivativerule f,(t) a(t) + f(t) al(t) . (1)
So the product rule of differentiation works as you might expect, for a scalar-
vector product.

Also see the Stewart book p. 880, where the dot product is done.
It also works for cross product:

(axb) =a'xb+axb 2

Note the order of a coming before b doesn’t change! The cross product is not
commutative!



