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Paper /| Subject Code: 24344 / Physncs. Mahtematicalz"l‘hermal*& Statistical Physlcs

s « ZB\‘\\lb‘

Time: 2 % Hours. S Total Marks: 75
N.B.:
1. All questions are compulsory. L%
2. Figures to the rut indicate C)
3. Draw neat ary: : g
4, Symbols hﬁw W m g unless otherwise stated. o
5. Use of ne Al
Constants: Boltzmann Co; o’
Planck’s Co -
A Pl
L. (A) Attempt anygme: - 5 “ :
() Ao A 10
(ii) i . ~> 10,
(B) A : 45 &Y ;
4] Wi l% Samgp 5
(i,i&?}' Thr&%‘oms ﬁued, what is babll that twcmre tails and 5
ST of two consecutive tails

0 ongihiead? Wihat is the.p
a adathenahcad‘?lfj :
of all tails? x> e x
(A) Attempt any one: - ~?
_w;»;- (i)~ Bxp@ﬁ tertmn\glogy andhomtmn gh compl&;? numberv Fmd
s Y x%,yr,0 of given compitx numbéi’z Plot glé number and label it
;i and find its complex eonjugate A :

, What, 1s’the probability

i el A z=3%38, ;J;SF
47 i b) z=2 (cos +isin® )
~'-‘(5i'1') Explam hyperbolic functlons oﬁsomplexmmbers Usmg these
‘ _.prove that . 0
4 K a) r:osh2 —smhzz —:i" 53;' s
5 \A h) -—-cosh &= smhz A &
(B)- Attem ﬁany one; - T
B - ‘-4. N

(i) < Prove: cosz =2 ‘
(i) A particle moves in (x,y) plane so that its position (x,y) as a
N ﬁmcﬁijn of time ¢ is given by
z=5 elwt
Calculate the magnitude of velocity and acceleration.
3 (A) Attempt any one: -
(1) = Define- partition function, Obtam an expression for translational
partition function. Find translational partition function for 4, (mass
: 6,63 x 10726 kp) confine to a volume of 1 liter at 298 K.
Y (ii) Derive an expression for total energy for two-level system.
~ Determine the total energy of an ensemble consisting of N particles
~ that have only two energy levels separated by energy hv.
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(B) Attempt any one: - o . i
(i)  Write a short note on degenerdcy of energy states. 5
(i)  What is the weight associa%q;TWith the configuration corresponding -* 5§
to observing 40 heads after flipping.a coin 100 times? How does
this weight compare to,ﬁat of the.inost probable outcome? "
4. (A) Attempt any one: - e - ~-
()  Imagine N id

L

ical but @;inguisl@%le balls" are raﬁﬂbmly -’10

distributed boX that is divided intok cells, each with
a different BWe demonstrate that-the number of balls
in each cell w; ] 'Gnal’mf’thc cell's area? il
(i)  How can wed se-Einstein distribution law that deseribes 10
how bos: py’ vari rious e “energy states in a"thermodynamic
v 448

(B) Attempt an};r&m - % g; =
(i)  Derive the expressions.fo the mean velocity of gas molecules that 5

adHere to the Maxweli*Boltzmar  distribution law, ' i :
(ii) ,Three identical p s can.be in any.of the five states. What are - §
- the number of pe ays of distributing thém in variolis states
~ according to Ma Itzmann, (VB), Boge-Einstein (BE), and
¢ Fermi-Dirac (FD) statistics S
5. Attempt any Five: - . g o~ A8 ¥
() There arg 10 chairs'ii a row and 8 people to be seated. In how 3
~ many ways can this be dong? B’ '

(i) Defineprobabifity of an event. A 4@60%1 -digit hiimber is sélected “at 3
" random”. What is the pi bility that all three digits are same?-

(iii)  Find the absolute valug of given-complex number z. _ 3
- \ 25 §
A G z“ 3+4i
(iv)  Evaluate: !¢ .~ 5

v) What is thqf-ﬂl"ﬁ‘erencefiﬁ energy;lfbetweenv n=2andn =1 states 3
for molecylar oxygen mass =5.31 x 10726 kg) constrained by a
one-dimensional box having length of 100 cm?
(vi)  Using -the given partition function ¢ = 1.58, calculate the 3
K probability of an oscillator occupying the first three energy levels
(n=01&2) A o i
- (vi) _Alarge box'of area 200 m? is divided into small square cells. If 106~ 3
balls are ‘thrown ;at randoni 'in the box, find the most probable
number of balls which fall'in the square cell of side 10 cm.
(viii) A black body cavity is-cubical with each side of length 10 cm. 3
calculate the number of'modes in the wavelength region 6000 A° to
6002 A"
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