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PROBLEMS

CHEMISTRY 163A
McQ #3-16
McQ #3-17;
Does 0} increase or decreaseragets larger?

From “looking” at thedependence dPIB wavefunctions onn, comment on the behavior
of 07 asn - .

McQ #3-26
Translational motions of “real” atoms:

A 1 liter cubic box contains Heg) at 300°K. Tocalculate the translationguantum states
of the atoms of He(g) treat their potential energy as being zero inside the boxarside
the container.

What is the average kinetienergy of a heliumatom at this temperature(from
thermodynamics class or be nice to your TA)?

What value of the quantum numlbrecorresponds tthe quantum state of a He atawith
the above energy? [After choosing the appropriate box length, assumefar stdtieh ny=

Ny =nz=n]

What is the ratio of the transition energy from state n+1 to the translational energy of
the atom for the “average energy” He atom at 300°K?
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(for En+1, nix =n+1,ny =n,nz=n)

What isthe “bottom line” which this result illustrates/is a vis quantum mechanics,
classical mechanics, and translational energy?

(bottom line)




