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Vectors: triple vector products

* There are several (see text)
* Most likely to use: volume of

f Pmuetemm

Vector Derivatives

e Distributive: the derivative of a vector is the
derivative of its components:

dFf d. . d. . d. .
F=—=—(XR)+— +—(22
[\‘ = (Y (22)
5 d d -~ .d d d d
® =R—(X)+X—R)+ §— (V) + V=AY ) + 2 —(2) + 2 —A1
200 AT() I )+ YD)+ () E‘/)
> d d _d .
Q = —_ - - e‘\.
f X g O+ N++25-(@) “ Qee&,@\
g Jdx o ody L dz o
g =R—+§—=++2— o
< dt Jdt . dt o
-3 §0»

9/6/2018



Vector Derivatives

* Velocity and acceleration vectors:
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Instantaneous Velocity

Vy

Y

object’s path

X

V is the rate of change of position
and can be represented by a vector!
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CYLINDRICAL COORDINATES
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DIV, GRAD, and CURL are no longer so simple!!
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Rolling motion

Radians (“unit” of angular measure) are
defined as a ratio of two lengths.

d=s/r
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Rolling motion

Rolling motion

£

On 2n 4n 61 8n

Path of point on the rim of the wheel is a cycloid.
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Rolling motion

* How describe ...

> linear motion? A A
r =1bawt+ jb

»circular motion? . o~ . »
I, =1bsinwt + jbcos wt

> the combination of circular and linear motion:
rolling motion?

F =T +F, =1b(wt+sinwt)+ Jb(1+cos wt)

Rolling motion

For more general fun ...

VAN
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NE_WTON'S LAwsf e

a

: J Every body gontlnpes in |ts stat;e Qf rest or, of unlform mogon in
. .straight line, unJess it,is compelled tq change that, state by forges,

.impressesuponit,................

' Valzd only in INERTIAL ie)‘e1 ence frames!

I The change of motionis praportienal to.the motive force impresses;
«and is'madesin the direction of the line in whieh that force+is impressed.
B Y thése two refér td a §ped:f c 'body (rhas§)
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