
Fall, 2002 PHYS 607

Mini test (Solutions)

Methods of Mathematical Physics

Problem 1. Evaluate the following expression involving the Dirac

δ-function:
∫ 1000

0
dx sin(x)δ(x) = 0

also,

∫ 1000

0
dx cos(x)δ(x) =

1

2
cos(0) =

1

2

Problem 2. If |ai〉 are vectors comprising a full orthonormal base

of states in the Hilbert space H, then what is the result of the following

operations:

• (|aj〉〈ak|)
† = |ak〉〈aj|

• Tr (|aj〉〈ak|) = δjk

Problem 3. What are the eigenvalues of the following 2× 2 (Pauli)

matrices:

σx =







0 1

1 0





 , eigenvalues : 1, −1

σz =







1 0

0 −1





 , eigenvalues : 1, −1

1


