
Physics 741 – Graduate Quantum Mechanics 1 
Homework Set X 

Due Wednesday, November 12 
 
1. Two non-identical spinless particles are in the asymmetric infinite square well, 

defined by 
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 The ground state wave function is given by 
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(a) Check that this wave function is a solution of Schrödinger’s equation, and 
determine the ground state energy. Also check that it is continuous. 

(b) Find the normalization constant N. 
(c) The position of the two particles is measured in this state.  What is the probability 

that 1
1 2x a< , that 1

22 a x< , and that both are true? 
 

2. A system of more than two particles is an eigenstate of every pair switching operator, 
that is, 

( ) for every ijP i j i jψ λ ψ↔ = ≠  

(a) For i, j, and k all different, simplify the product 

( ) ( ) ( )P i j P i k P i j↔ ↔ ↔  

(b) Demonstrate that ik jkλ λ=  for any i, j, and k all different 
(c) Argue that for any pair ijλ  and klλ , ij klλ λ= , whether there are any matches or 

not.  Hence there is only one common eigenvalue for all pair switchings. 
 


