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1. A spin system consists of n and nz partcles whose energy levels are
piven by E| and E;. Please find the temperature of the systetn and
explain how it 15 possible to reach negative temperature., (105}

"2 Design an experiment to maasute osmaotic pressure of a sugar solation in
4 semil -permeable membrane. (10%%

3. Consider a gas of uniform and constant deasity and temperature with an
avcrage velocity given by
=i+ By
Uy=U;=0
(.2t F be the friction [orce across a plane perpendidular (o the y axis,
please find its viscosity. (105E)

4, Define and give specilic example for Lthe phase ransition of the second
kind and of the firstkind (10%:)

3. Describe Stern-Gerlach experiment, nonmal and anomalous Zecmat
effect, and parity violation (10%}

6. Dcsgﬁha phiysical process responsible for Rayleigh scattering and
miultiatomic resonance fluorescence. Please also give examples of
nRatural phenomena involving these processes {109),

7. Use: the pncertainty principle to ¢stimate the ground-state energy for a

(p;lah;.:le of mass m moving in the poteatial well Utx) = kjaf, where k » 0
.

&. Prave that the quantity 1 defined by t =ty / In2 is (he mean lifc ime
of the decaying noclei (1053},

9. Suppose that v=350x 1014 Hz and T = 3000 K. According o Planck,
what i the average energy of the oscillaror? (10%),

1% According to a simple model. the energy of a free electron in a crystal is
the following function of the wave nunber E = A - Boos ka
where A and B are constanis, and 4 i3 the distance between adjacent

atoms. What value of the effective mass can yon deduce from this
formular { JOFE),
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#g EHREE o a0 x 2 Ee 2 munmEs [SRe) AES
Gravitationa! constant 7 = 8.67 % 10-* dyn em! gm-!
Speed of light ¢ =3 x 10" cm sec*!
Electronic eharge e=48 X 10""™esu = 1.6 » 10-"*
Planck's constant A= 8.825 x 107" erp gec
' A= A2z = 1.05 x 1077 erg mec
Fine.structure eonstznt - & = ¢*fhe = 1]137
Electron mags - . =01 x 107M e = (.51 MV
Huon mosrs mip) = 207 m, = 108 eV
Fion mnag _ m{T} = 270 m, = 140 MaV
Froton mass ' M= 16 x 107M gm = 938 MeV
Bohr radiys . gg = K'me' = .53 x 10"*em
Clasaicsl elaetron radius fy = ¢'fme’ = 2,82 % 10~Y om
Bohr magneiort pe = eh[lme = 0.927 X 107! erg ganes!
Nuclear megneton £q = eAf2Mc = 0.505 x 10-* ery gruss”!
Boltzmann ronstant ko= 138 % 107" wrp {"K)

Stephan.Boltzmann constant o — e BN A ) .
: ' = 6.7 % 107 P erg em ame™? w (KO

Avogadto’s nammber - Ny = 8,02 % 10* mole™?
Gan comatant A= Nb&=19lmola™! K-

' = 8.3 % 10" erga-mole=' W}
Proton magnstio wmoment Hy = 213 nm

Neutron magnstic morpent An = —1.01 nm




