Homework No. 07 (Spring 2018)

PHYS 510: Classical Mechanics
Due date: Thursday, 2018 Apr 12, 4.30pm

1. (20 points.) Lorentz transformation (in one dimension) is given by

A2 = ~y(Az — vAY), (1a)
A
At =5 (At - E—Z) , (1b)
cc
where v = /1 — v2/c%. Show that for
Az
— 2
v and AL <c (2)
one obtains the Galilean transformation
A2 = Az — vAt, (3a)
At = At. (3b)

Note: For the case when Az and At represent the change in position and time of a particle
we could have v and Az/At to be identical.

2. (60 points.) The Poincaré formula for the addition of (parallel) velocities is

Vg + Up
v= Wa (4)

2

where v, and v, are velocities and c is speed of light in vacuum. Jerzy Kocik, from the
department of Mathematics in SIUC, has invented a geometric diagram that allows one
to visualize the Poincaré formula. (Refer [1].) An interactive applet for exploring velocity
addition is available at Kocik’s web page [2]. (For the following assume that the Poincaré

formula holds for all speeds, subluminal (v; < ¢), superluminal (v; > ¢), and speed of
light.)
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