
Physi
s 222 CIDHomework 15 S
ore / 301. (3 pts) Use the table of ele
tron 
on�gurations in table 7.4 or the periodi
 table to predi
t a 
hemi
al formula formole
ules made up of (a) hydrogen and sulfur, (b) hydrogen and phosphorus, and (
) hydrogen and antimony.Assume that hybridization does not o

ur.2. (3 pts) Consider the wave fun
tion of the ele
trons in an H2 mole
ule. Why 
an the spatial part of the wave fun
tionbe symmetri
 when ele
trons are Fermions?3. (4 pts) In your own words, what does n(ǫ)dǫ physi
ally represent (not just its name, but what it means)?4. (4 pts) In your own words, what does g(ǫ)dǫ physi
ally represent (not just its name, but what it means)?5. (4 pts) In your own words, what does f(ǫ) physi
ally represent (not just its name, but what it means)?For the problems below, remember that g(ǫ) 
an have two meanings. If we treat the system has having quantizedenergy levels, g(ǫ) is the degenera
y. If we ignore the fa
t that energy is quantized and treat the problem 
lassi
ally,then g(ǫ) is the density of states (whi
h we typi
ally have to multiply by dǫ to 
al
ulate anything useful).6. (6 pts) Consider N non-intera
ting spinless parti
les of mass m in a one-dimensional in�nite square well of size L.(Note that even non-intera
ting parti
les 
an 
ome into thermal equilibrium with ea
h other by independently
oming into thermal equilibrium with their 
ontainer � the square well.)(a) What is the degenera
y g(ǫ)?(b) If the temperature is high enough, I 
an blur out the individual energy levels and treat this as a 
ontinuousproblem. When I do this, what is the density of states g(ǫ)?7. (6 pts) Consider N non-intera
ting spinless parti
les a two-dimensional in�nite square well. The energies in su
h awell are given by ǫ = E0(n
2

x
+ n2

y
)/2 (where nx, and ny 
an be any positive integer).(a) What is the degenera
y of the nx = 1, ny = 1 state?(b) What is the degenera
y of the nx = 1, ny = 3 state?(
) What is the degenera
y of the nx = 5, ny = 5 state?(d) If I treat this as a 
ontinuous problem, what is the density of states? Give your answer in terms of ǫ, E0(the energy of the ground state), and fundamental 
onstants.Extra problems I re
ommend you work (not to be turned in)- What is the degenera
y and density of states for a two-dimensional harmoni
 os
illator? The energies are given by

ǫ = (nx + ny + 1)~ω.- If I have N non-intera
ting parti
les in a one-dimensional in�nite square well of size L, how many of them will bein the ground state if the system is in equilibrium at a temperature T ? Assume that the system is at a highenough temperature that you 
an use Maxwell-Boltzmann statisti
s.- How would problems 6 and 7 have been di�erent if I used spin 1 parti
les instead of spinless (spin zero) parti
les?


