
Quantum Mechanics 741 – Midterm Equations 
 
The following equations you should memorize, and understand how to use them: 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Other things you should know: 

 How to do integrals in Cartesian and Spherical coordinates 
 The general form of a wave function if its second derivative 

is proportional to itself or proportional to minus itself 
 Which solutions are physically meaningful in typical situations (not divergent at infinity; 

incoming, reflected, and transmitted waves) 
 How to match boundary conditions across a boundary, with or without a delta-function in 

the potential 
 How to generalize from 1D potentials to many-D potentials (infinite square well and 

harmonic oscillator) 
 How to deal with Hermitian conjugation of arbitrary expressions 
 How to work out complicated commutators from simple ones 
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Expectation values 
and uncertainties 
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 The ideas behind coordinate bases, especially, orthonormal bases 
 Matrix notation 
 Hermitian operators have real eigenvalues, unitary have ones of magnitude one 
 Both Hermitian operators and unitary operators have orthogonal eigenvectors 
 How to find the eigenvalues and normalized eigenvectors of a matrix 
 How to estimate ground state energies using the uncertainty principle 
 If you perform a measurement of the operator A and get the result a, you are 

automatically in an eigenstate with this eigenvalue.  If there is only one eigenvector with 
this eigenvalue, that’s the state you are in. 

 How to deal with multiple harmonic oscillators, coupled or uncoupled 
 How to tell from the potential if there is a translation or a rotation symmetry (continuous 

or discrete) 
 Symmetry operations have eigenvalues of magnitude one 
 If repeating a symmetry operation N times brings it back where it started, then the 

eigenvalue must be an N’th root of one 
 Complex eigenvalues for symmetry operations imply degenerate states 

 
The following equations you need not memorize, but you should know how to use them if 
given to you: 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Probability Current: 
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Reflection from a step: 
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Commutators 
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Evolution of Expectation 
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Symmetry Operations 
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Rotation Matrices 2D 
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N’th roots of unity: 
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