Product rule for vector derivatives

1. Ifri(¢) and ro(t) are two parametric curves show the product rule for derivatives holds
for the cross product.

Answer: As with the dot product, this will follow from the usual product rule in single
variable calculus. We want to show
d(I‘l X I'Q)

/ /
=7T7 XTIy + 11 XIH.
dt 1 2

Let r1 = (z1,y1,21) and ro = (z2, 2, 22). We have,

i j k
r Xro= |21 Y1 21 |= <y122 — Z1Y2, 21T2 — X122, X1Y2 — y1332>-
T2 Y2 22

Taking derivatives using the product rule from single variable calculus, we get a lot of terms,
which we can group to prove the vector formula.

d ri Xro

(dt) = (Y122 + Y125 — 21Yy2 — 21Ys, 21T + 21T — T 20 — 1125, Thya + T1Yh — YiT2 — Y12h)
= ((nz2 — 2192) + (125 — 2105), (z1202 — @) 22) + (212h — T129), (@1y2 — Y122) + (T1Yh — Y173))
= <x/17yiuzi> X <$27y2722> + <$17y1721> X <x/2)yé7zé>

= r’lxr2+r1xr'2. ]
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