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II-Z 1. (10%) At the same temperature, mmong three gases, i.e., & gas of
' classical molecules, a gas of bosons, and a gag of fermions, which
ane will exert the greatest pressure? Lhe least pressure? Why?

2. (10%} Draw the first and the second Brillouin zones of a
rectangular two dlmEHSlDﬂdl lattice, of which unit vectﬂra alaong the
x any ¥ directions, a and b, possess the relation IE}

3. flﬂ%} Ehuw that if the average occupancy of a siale of eneryy
£y tAe is fl at any LERPETELUTE,. then - the average occupancy of 2
state of energy ep-Ag is f, - 1-f] '

4. (a) (5%)Derive the density of states per unit enérgy interval of
free clectrons

' 1f_ﬂf' :
3{E}d = < ede
'Where e 18 energ} Df glectron; b, Planck’ s constant: m mESb ol
elcctrnns and V,; the volume of the metal.

(b} (58) Derive an expression for the Fermi energy in lerms of

_._.::.ﬂaramaterﬁ nenLiuued in {a) ang N (the number of total frée electrons
L ;ﬂf 1hﬂ metalj '

3. (10%) A ‘thermograph measures the Tatc at which each small portion
of & person’ s skin emits Infraved radiation. The surface temperalure
of human skin is about 34°C, pleasc find the most intense radiation
at this temperature (34°C)7 and the percentage difference betwecn
the total radiation {rom skin at 31{3 and 36°C,




