2006-08-30 Problem Set

The first three problems just ask you to transform the space-time coordinates of certain

events between two different reference frames, using the Lorentz transformation (or the
inverse transformation). Problem 2 may be slightly easier than Problem 1 (I think); you
might want to do it first.

Problem 1: Tipler 1-12

Problem 2: Tipler 1-13

Problem 3:

An event occurs at X’ =60 m, t' =8x10®sinaframe S' (y’ =0,z = 0). The frame &'
has velocity 3c/5 along the x direction with respect to the frame S. The origins of S and
S’ coincide att =t' = 0. What are the space —time coordinates of the event in S?

Problem 4:

Write out the steps of the derivation that is sketched following Eqg. (1-19) on pp. 22-23 of
Tipler. Thatis,

a) Expand out the squared quantities in Eq. (1-19) and obtain the coefficients of the
x%, xt and t? terms. [The coefficient of x? is the 1% unnumbered equation at the top
of p. 23. The coefficients of xt and t* were written on the board in class on Aug.
28.]

b) Set the coefficient of xt to 0 and solve this equation for y . Show that the answer

is the same as obtained in the book from the coefficient of x? and in class from the
coefficient of t°.



