Physi cs 6H Freshman Sem nar Fal | 2004

Assi gnnent #3

Readi ngs:
e Moore
e Moore

Chapter 6
Chapter 7

Suppl enment al
e Boccio
e Boccio

Relativity 4 - P6
Relativity 5 - P6

Summary: This week we devel op the Lorentz transforantion equations
and their representation on spacetine di agrans.

W will understand I ength contraction and tine dilation and del ve
into several new so-call ed paradoxes.
Finally we will discuss the causal structure of spacetine and |ight
cones.
Everyone Probl ens:
MB- 3 Spacetinme diagrans and Lorentz Transformation
MB- 7 Rel atively Crafty
EP-10 The Strange World of Relativity

| ndi vi dual Probl ens:

VG- 4 Spacetinme diagrans and Lorentz Transformation

MB- 5 Spacetinme diagrans and I nverse Lorentz Transfornation
VG- 6 Spacetinme diagrans and I nverse Lorentz Transfornation
VG- 8 Tr ai ni ng

M6- 9 Two- Cbserver Diagrans from Both Sides Now

M7 - 2 Lorentz Contraction

M- 4 Particl e Decay Paradox

M- 5 Anot her Vi ew on Length Contraction

EP-9 They are sinmultaneous sonewhere. ..

Present ati ons:
(1) Derivation of Lorentz Transformations
(2) Construction of Spacetine D agrans

(3) Length Contraction and Tine Dilation

(4) The Pole in the Barn Paradox
(5) CGoing Faster Than Light?

Sem nar Break:

Extra Probl ens:

EP-9 They are sinmultaneous sonewhere. ..

The space and tinme coordinates of two events as neasured in a frame S
are as follows:

Event1: x, = X,,t, = x,/cC
Event 2: x, = 2x,,t, = x,/2C

(a) there exists a frane in which these two events are sinultaneous.



Find the velocity of that frane(S ) with respect to S.

(b) What is the value of tat which both events occur in the new frane
S'?

EP-10 The Strange Wrld of Relativity

Solve this problemwi th the Lorentz transformati on equati ons and with
a spacetinme di agram

At noon a rocketship passes the earth with a velocity of 0.8c.
(bservers on the ship and on earth agree that it is noon.

(a) At 12:30 PMas read by a rocketship clock, the ship passes an
i nterplanetary navigational station that is fixed relative to the
earth and whose clocks read earth tinme. Wiat tinme is it at the
station?

(b) How far fromearth (in earth coordinates) is the station?

(c) At 12:30 PMrocketship tinme the ship reports by radio back to
earth. Wien (earth tine) does the earth receive the signal?

(d) The station on earth replies imediately. Wien (by rocket tine)
is the reply received?



