adopt IL The main point i that Lhere = = greater mertial reustance o
vidoity chanzes [wheihdii an inereass or & decrease) along the directine
ol molon, comipand o the inertial orestende o picking up & welocity
counpanent trinsverse (o the curmam motion (and both sxreed the inevtis
of the resk muass )

One tan also ose aqn (256} in egn (4.9), giviag
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T allosw one o obian the losgriodmal and tensvere accelerndion
withoul an appeeal 10 work and esergy.

The ‘lnsfantanecus rest frame"

e potion of an ‘instasteseons rest frame’ has to be correctly
understood in the cass of & particle underpoing accelerstion. It does
nif tefer o an screlersting referemce frame, but to & sequence of
inerilsl referenos frames.

For a particle undergoing any type of motion, one can always talk
shout the 'rest frame’ of the particle for any given event A on the
particle’s worldline. This is the inertisl peierence frame in which the
velocity of the particle s mero 8t event A, Let m call this frame
54 This reference frame is moving inertially—at constant velpcity —
wheether or not the particle is. 1T the particle is acodlerating at event
A, then it iz at rest in 5, only momentarily. That does not mesn
54 b & pon-inertial frome, it jost monns that mmediadely before and
after A the frame Sy is not the particle’s rest frame

We can imagme & continuous set of mertial reference frames moving
wroumd in any region of space. Each has constant welocity. As a given
particle sccelorates through the space, its rest frame is now one mem-
betr of Uiz st pow another. When we speak of ‘the instantaneous rest
frame” it means whichever inertial frame in the set is the rest frame
at the event under consideration. One may then naturally extend this.
idea to a sequence of pvents, and then the phrase ‘the instantasecus
rest frame' refers to n sequence of inertial frames; it s pumly and
simply & shorthand phrase for ‘the sequence of Instantaneous rest
Frarms’,

4.2.1 Linear motlon and rapidity

For a particle undergoing straight-line motion, the rapidity is often a
simeful quantity to consider. This 18 because for this case thee = & simple
relationship hetween mpidity tn one frame and anothor

Uonsidor & particle acopleracing along a line. That is, the velocity |s
abigned with the necelerition, and the acceleration i always in Lhe same
direction (but not. necessarily of conatant size). Lot 54 he the natan.
taneous resh framme ol some event A (see box above). At A tho particle

i 2 Monan uwnder a pure force
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