
Differentiation Rules four Vector - functions, I paths

Given: differentiable E: ID'- vm 3 vector-valued>

G: ID
-+m

+ I1 ↓- Scholar-valuedI
LetR: ID' V becconstantrector (so (t) =H2) foreach,t2aD'

k a IR

These Ibas liff, iscoord-wise, theR-rules extend to i)
1. [K] =0

- [(t) E(t)] =f() F(A) + f(x) /A) productrule
↓

2 =(F(t)] =1E+ k F'(A)

3, [F(t) =(t)] =E't) [ '(t)] (sumdifference)

4. Et [F(t) · E(t)] =F'(H). ECA) +E (t).(t) dot & cross

product

5. It [F(*) X ECA) =F (H x It) + F(+) x (A)3 rule

b. (F(f(t)] =f(t) E' (f(t)) chain rule



Ation

For a partical (aka puffol flying thru space on a smooth curve 3

with position vector 5: D' +V3 ·

1. F(t) =< x(t),y(t),z(t)) position vector

2. F (t) =It I(A) velocity vector.

3. (t) == (t) =E (t) acceleration vector

-

4. V(A) =11 F (A) 11 speed (scalar.

warning:IlrlF Fll
5. If lto) It, thenElto)

u tangentto 3 at to and is in the direction of motion.

x
unit.

stosisthe directof motorre
at time to

6. F(t) =yy wish unittangentvector to 3 at

the point F (A).

* If the length oft isconstant, thento t =0

A

soln Irie)1 = c =c=Ir(AP =FC). F(t)

> E = E[F (t) . r (A)
>

~(A) oF(t) + r(t) .(A)
=>o I

I

->0
=

2 + (H).r(t).

=>-(t) r'(t)
I will use in 113.4


