Physi cs 6H Freshman Sem nar Fal | 2004

Assi gnnent #4

Readi ngs:
« More - Chapter 8
e More - Chapter 9
Suppl enment al
» Boccio - Relativity 5 - P6
* Boccio - Relativity 6 - P6

Summary: This week we continue to use the Lorentz transformation
equations and their representati on on spacetine diagrans.

W will spend sone time working with the velocity addition fornula

Finally we will discuss the causal structure of spacetine and |ight
cones and introduce 4-vectors.

Everyone Probl ens:

MB- 7 Trip to the Past
MB- 12 Vel ocity Transformation
MB- 5 Four-nmonmentum to vel ocity and nmass
MB- 7 Four-monmentum to vel ocity and nmass
MB- 9 Vel ocity and nmass to four-nonmentum
EP- 11 Red or G een?

| ndi vi dual Probl ens:

Rel ativistic Detective Wrk
Spacel i ke or Tinelike

Vel ocity Transfromation

Train Weck

Vel ocity Transformation
Four-nmomentum to vel ocity and mass
Vel ocity and nmass to four-nonmentum
Letter bonb

What is the frequency?
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Present ati

ons:
(1) Tinelike,spacelike and |ight cones
(2) The Einstein velocity transformtion
(3) The headlight effect

(4) Properties of 4-vectors; 4-nonmentum

Sem nar Break:
Extra Probl ens:
EP-11 Red or Green?

There is a spaceship shuttle service fromthe earth to Mars. Each
spaceship is equipped with two identical |ights, one at the front and
one at the rear. The spaceships normally travel at a speed v,,
relative to the earth, such that the headlight of a spaceship
approaching the earth appears to be green (A=5x10"m) and the

taillight of a departing spaceship appears to be red (A=6x10"m).



(a) What is the value of v,?

(b) One spaceship accelerates to overtake the spaceship ahead of it.
At what speed nust the overtaking spaceship travel (relative to the

earth) so that the taillight(A=6x10"m) of the Mars-bound spaceship
ahead of it looks like a headlight (A=5x10"m)?

EP-12 What is the frequency?

Three identical radio transmtters A B, and C, each transm ttingat
the frequency v, inits ow rest frane, are in notion as shown bel ow

A B C
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(a) What is the frequency of B's signal as received by C?

(b) What is the frequency of A's signal as received by C?



