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Dirac Notation Quiz

Note: For all of the following questions, ignore the normalization issues of the position and
momentum eigenstates. For all questions involving a genetic operator , assume that it only
depends on position and momentum.

1. You are given a generic state vector |\P) How would you obtain the position space wave
function from | %) ?
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2. a. Write a momentum eigenstate with eigenvalue p' in the momentum representation,

Lplp' 7 » §(p-p")

b. Write a momentum eigenstate with eigenvalue p' in the position representation.
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3. |x) is a position eigenstate with the eigenvalue x'. | p') is a momentum cigenstate with the
cigenvalue p'. Using the information given, fill the blanks in the following equations with

the correct right hand side,

(xlxy = _S{x~x")

a.

b (elplp) = p' &/

c. (plplp’y=_p' $(p-p")

d. #6(x—x)=_X §/x~X') o X §(x—x')
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4, Show that the position space wave function is the Fourier transform of the momentum space
wave function. Show all your work.

U(p) = Lply>
)
Fp) = (ol s<x ) Ly o

Lo
e "
= T oA
Y - foew 1RV S
&W\“ﬁl’" PY
’iYavv\SFL\fW\

All of the questions below refer to an infinite dimensional Hilbert space.

5. |W) is a generic state of a quantum system. |q,,) are eigenstates with discrete eigenvalues gy,
(n = 1,2,3...) of an operator @ corresponding to a physical observable Q.

a) Find the expectation value of § in the state [W) in terms of cigenstates |q,) and
cigenvalues g,. Show your work.
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6. |W) is a generic state of a quantum system. |q) are eigenstates with continuous eigenvalues g
of an operator § corresponding to a physical observable Q.

a) What is the probability of measuring observable @ in the interval between g and q + dg
in the state |W)?
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b) Find the expectation value of { in the state |W) in terms of eigenstates |gq) and
eigenvalues g. Show your work.
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¢} Write the completeness relation using a complete set of eigenstates |q) of the operator {J.
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