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As shown in Example Problem 6.1, the momentum and total energy operators only 

commute if ( ) 0dV x
dx

= over the whole range of x for the system of interest. However, 

( ) 0dV x
dx

≠  at both ends of the box. Therefore, the total energy and momentum operators 
do not commute for this potential. Therefore the total energy eigenfunctions are not also 
eigenfunctions of the momentum operator. 
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