
Physics 451                                                                   Winter 2026 

Solutions of Homework #4 

(due Wednesday, February 4, 2026) 

 

1. (10 pts) McIntyre 10.7 
For a spin-1 system: 

 
 
 



 
 
 

2. (10 pts) McIntyre 10.10 
 

 
 
  
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 



 

 



 
 
 
 
 
 
 
 
 
 
 



3. (10 pts) McIntyre 10.17 
The first-order energy correction is: 

 

 
 
 
 
 
 
 
 
 
 
 
 
 

4. (10 pts) McIntyre 10.18 



The first-order energy correction is: 

 



 


