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Physical Chemistry 1410
Exam #1
February 7, 2006
You may use your text and notes from class.
Other materials are not allowed, Good Luck!

Indicate (by circling the T or F) which of the following statements is true or false

Radioactive decay is the result of tunneling. @F
The problem of a particle in a rectangular 2D box necessarily displays
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If one measures the momentum of several identical particle-in-the-box
systems all in their ground states, one will find only three different

values of the momentum. T haw ge Mln 2 valwes T@
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xsin (—) is an acceptable wavefunction for the particle-in-the-box
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problem.

Tunneling is more important for D (deuterium) than normal hydrogen (H). T @

The average of x° for the ground state of the harmonic oscillator probjem
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Consider the situation of an electron with energy E = V/2 incident from the right

on the potential shown in below. Sketch on the figure a possible wavefunction for
the electron. The key here is to correctly depict the qualitative form of the
wavefunction.
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Is [cos(bx)]e ™ an acceptable wavefunction for the ground state of the harmonic
oscillator? Why or why not?
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Is it an eigenfunction of the Hamiltonian? Why or why not? nodes ,
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Consider the problem of a particle in the 2-dimensional harmonic potential

1
Ek(x2 +¥%). What is the general expression for the energy levels?
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What is the form of the ground state wavefunction?
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Which of the following operators commute? (Circle the letters in the cases the
operators commute. )
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(a) (x+ d_x) and (2x— zx—)

(b) H and x for a free particle

(¢) H and px2 for the harmonic oscillator

_/—
@x and p,2 In c/as_ﬁ T 5-{'4%&1 +Zﬂ
7 W ’"”LLFC"M# /}anﬂz
(e) H and t, where t is the operator for time 1"1)44 ¢ Iﬂ fﬁh@‘(' AL o GJ w/L
- £ et B v,
was 5'%2;@0;&; nm”aé



. hd
6. (10 pts) If quantum mechanical observables are real, why is —1— an acceptable quantum
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7. (14 pts) What is the average energy associated with the wavefunction

for the particle in the finite box problem. Where V =V, for x < -2 and x>Z and V =
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Is this energy above or below that of the ground state of this system? Explain.a, 4‘3
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