
Physics 122; Homework #3; due Monday 2/16.  Reminder: Midterm #1 is on Wed. 
2/18.  Closed book, one page of notes, review in class on 2/16. 
 
Problem 1) For your research paper:  Find a  popular-science article on some topic 
of modern physics that interests you.  Summarize it or give me the URL of the 
article in this HW.  (Or, if you know exactly what you want your topic to be, just 
let me know that topic; I'll help you keep it from getting too broad or too narrow.)   
 
Problem 2. An electron (511keV rest energy) and a "positron" (also 511keV 
rest energy) can "annihilate" each other, turning mass into light.   
 
A. An electron moves to the right at 0.7c, and a positron moves to the left at 0.9c.  
Calculate the kinetic energy of the system AND the total energy of the system 
AND the total momentum of the system.  (3 numbers!)  Use keV and keV/c for 
units. 
 
B)  Knowing how E and p are related, calculate the rest mass m of the SYSTEM.  
(This will NOT be twice the mass of the electron!)  Use convenient units. 
 
C) Show that if these two particles collide and "annihilate", becoming a single 
zero-mass object (one "particle" of light), then it is impossible for both energy and 
momentum to be conserved. 
 
D) What actually happens is that they annihilate and turn into *two* zero-mass 
objects (two particles of light) moving in opposite directions.  Determine the 
energy of each resulting object. 
 
Problem 3: Chapter 2, Problem 84. 
 
Problem 4: An electron has a total energy that is 200 times its rest energy.  
Determine its (a) kinetic energy, (b) speed, and (c) momentum, in convenient units. 
 
Problem 5: A particle called a Kaon (498MeV rest mass) decays into two pions 
(140MeV rest mass each. 
 
a) In the frame in which the Kaon is originally at rest, calculate the velocities of the 
pions.  (Also, explain why they must be travelling in opposite directions.) 
 
b) Now calculate the same decay process in the same reference frame as one of the 
decayed pions.   Specifically: 



 
 1) Use the velocity addition rule to find the original velocity of the Kaon in this 
new frame, and the apparent velocity of the other decayed pion.   (Of course, the 
velocity of one decayed pion is zero in its own frame.) 
 2) Show that energy conservation still holds (compare before and after the decay). 
 3) Show that momentum conservation still holds (compare before and after the 
decay). 
 
 
 
 


