Key Conceptsfor the L ecture of 7Jul03
Kinematic Overview

e Thepasition d aparticle isgiven by the cordinates of the particle in the dhosen coordinate
system. Positionisavedor whose cmmporents are the aordinates of the particle:

F=xi+y]+zk

« Velocity istherate of change of position:
dr

V= —
dt

« Sincethe mmporents of the vedor velocity are independent, ead “scdar comporent” of
velocity obeysits own equation d motion:

dx(t)

V) = dt

« If thevelocity isknown, then the pasitionis

X(t) = fvx(t) dt

» For the special case of constant velocity, the pasitionis
X(t) = X, + Vgt
where v(t) = v, = const

and x, = x(0)

The x, term arises from evaluating the constant of integration. In this case, X, istheinitia
pasition. Astime increases, the positionincreases linealy from theinitial value. Itsrate of
increase is the velocity.

» Inthe more general case, velocity can change as afunction d time. Accderationistherate
of change of velocity:
dv(t)

a) = =~

» Sincethe mmporents of the vedor acceeration are independent, ead “scdar comporent” of
accéeration oleysits own equation d motion:



dv, (t)
dt

a,(t)

If the acceleration is known, then the velocity is

v (t) = fax(t) dt

For the special case of constant acceleration,
Vx(t) - VxO * aXOt
where a(t) = a, = const
and v, = Vv, (0)
The v,, term arises from evaluating the constant of integration. In this case, v, istheinitia

velocity. Astimeincreases, the velocity increases linearly from theinitial value. Itsrate of
increase is the acceleration.

Still for the special case of constant acceleration a,, initial velocity v,,, and initial position X,
the position is

X(t) =X + Vot + %axot2



