
Assignment #9 
 
 
Chapter 9 Questions: 
 
9.20  Momentum is conserved in such decays.  In cases (a) and (c), the two momentum are in opposite 

directions, so it is quite possible for the two momenta to sum (using vector addition) to zero, since the 
total momentum of the particle initially at rest before decay is zero.  In case (b), the two momentum 
vectors can not sum to zero, so there must exist a third particle, at least, in the decay so that the three 
momentua can vector sum to zero.  The scenario in (b) was observed in the β decay of radioactive nuclei 
and led to the prediction in the early 1930’s of a new particle called the neutrino, which was eventually 
detected directly in the 1950’s. 

 
9.21 The momentum of the gum is not conserved because there is an external force acting on it (the force of 

the wall.)  The momentum of the gum is transferred to the composite gum-wall system.  Since the mass 
of the gum-wall system is effectively infinite compared with the mass of the gum, the gum-wall system 
has zero speed. 

 
 
Chapter 9 Problems: 
 

 



 

 

 

 
 
 



 

 

 
 

 
 



 
 

 

 



 
 

 

 



 

 
 

 



 


