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B. Sc. Second Year Examination, 2012

PHYSICS-VI (Quantum Mechanics and Statistical Mechanics)
Time: 3Hours] (B-218) [M.M.: 33 |
AT T WE-IA F AW @uel o1, @ aul @ o faif fen e g quz ‘A’ ¥ fregd WM T, @

'q' A oY I v qw @ve ' A aft @y suda wwA & gt wvel # fegEn @ #
@ug-2a1 (Section-A) ’
e 39 Evs ¥ 9y €, Tl A w1 ew Fifeu) yes v 7 6 &1 1 fasga 3w erdfera 2
I. B FIfSH ® AN SN B TG & B FHRt § A9 G981 #01 B FISH &
AR fhvaT off Bier fooa s wevar 27 =wen Fifau) |
Explain the concept of Phase cell. Explain the division of Phase space into Phase cells. Can we reduce

the size of phase cell upto any extent? Explain.

2. @@g@ﬁﬁﬂ%%ﬁﬁﬂ@qﬂ%@ﬂmﬁawmwl%mwmlmm
T S | TMIEA T Shel Yo W BT STEET TG ISl

Obtain a general expression for the numbet ' microstates accessible to a macroscopic system. Apply!
it to compute the states for a single particle fice to move in a one dimensional box. -
3. RY T % A & feu Heade w1 A ded FraW s3e= wifen
Derive Maxwell's speed distribution law for the molecules of an ideal gas.

4. (a) qﬁﬁmmWﬂOev¢aﬁﬁooAmwmmﬁmmwmaﬂm‘
| T € T STl T SeaeEl S sifudan Tiie o e dee § @ S The work

function of potassium is 2.0 eV. When ultraviolet light of wavelength 3500 A fall on potassium
surface, calculate the maximum kinetic energy of emitted photoelectrons in electron volt.

‘(b) 12.8 MeV mﬁv@qaﬁéMW?wmm| (A &1 =|AE 1.675 x 107
fhaT) Calculate the de-Broglie wavelength of neutron of energy 12.8 MeV. (Given mass of]
neutron=1.675 x 10~ kg).

5, @W$WMﬁmemwwmﬁmlmw¢ﬁﬁﬁ$m

HIfSITl Establish Schrodinger’s time-independent equation for a partlcle Give the physical interpretation

of the wave functlon .
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. W HIFATU Give quantum mechanical theory of linear harmonic oscillator and obtain expression for its
3 Zero point energy. @Ug-d Section-B X
- W @ oEve A 9w, R R a6 ea # werE aeE 3.5 3w @ 2
7. IMEET WY THW AYA GHIH 1 GerAa | U9 Aen Ieas b ol i sAren s

With the help of Einstein's photoclectric equation explain the laws of photo¢lectric emission.

8 MY g W TW AW T W FA KT W Wz # }1 27°C W anity @ B @l wma s
(areesA freis K = 8.6 « 10 *eVv/AE)

Frnergy of'a thermal neutron at absolute temperature T is of the order of KT, Calculate the wavelength

of neutrons,at 27°C. (Boltzmann constant K = 8.6 x 10 *ev/deg,.)

9. zammmZcmqmm~mrs‘l,ﬁwﬁﬁnaﬁmﬁmmﬁnﬁmmﬁlmmEHM
E +SE ¥ Fafen sraeenail %1 w@n-Fa | A particle of mass m is freely moving in one dimensional
box of length L. Calculate the number of quantum states in the energy range E and E + 8E

. @Ug-T (Section-C)
A T AW S U a2, wft wm sifErt ) s w1 seafie e faeed A9 @
10. (i) 37 aftgeei & AW fafgu et sarer sroum ifaes grr =7 &6 1 gt 2
Name two phenomena which can not be explained By the classical mechanics.

S fafeeor § S o1 wegdt faw, wam e g :
(i) ForaT GEHRSll WX e 36 fawa &1 ufteier &ifaw S 0.5 A aorded @ a3

HTAT &1 What voltage must be applied to an electron microscope to produce electron of

wavelength 0.5 A.
S~ ;=05A & fau,

- M50 .
n=0.5A= \/1—59/\
. ,/’
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(iii) T [ ST JATH R0 T Widere fafan

Write down the condition of normalization of wave function.

sw- [ [fdr=1

(ivy R WM A1 =RifS afe P =2°P, Find Rif P, =2°P,
e — 1) IQ lolg —9 12
TTP9=R T (0-R)9-R |9—R

:aﬂ!_._ I(IRI{ZZ‘),)R :> “O_R

0o
=2= 2010-R)=10=>10-R=52DR=10-5=35 Ans,

= Go-n) ,

v) & farema wull @t 31 wifswret ¥ faafia s &1 faar & faaml )t & den @
g7 Two classical particles are to be placed in two cells. How many number of
arrangements are possible ? .
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