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UNB. 3 (1) All questnons are compulsory f
2 2) Flgures to the right u]dlcate full marks L
v (3)\-;Draw neat dJagrams whereverr necessary\
(5) *Symbols have’ usua] meanmg uniess othérwise stated on
(5) Use of non-programmable calculator 18 allowed \‘fvli
& o e g
f3 QLS F Attempt any tWoi— e ! vl N :
' ) ﬂ\ T () 'Explam the fundamental prmcxple of countmg with a stutable xample
3 3’ (i), " What i is Bemoulh 's trial? Explam Bmormal Probablhty functlou and \(';;"A
. ,Q/‘ 3 ‘-‘,-f.‘ ¢ correspondmg cumulatlve dlstnbutlon functlon N \“’ of .
:\ (m ) Consnder an expenment of tossing; two dices and write umform St ﬂnple space 0
o e »What isa random vanable" Consider x = sum of the numbers on ‘the dice and C,* &
. \”s »explam the probabrhty functxon flxg) forJthe random ‘variable: q “” o ; »’
20 (w} Explain Poisson’s distribution. Derive- cXpressnon“for it consndermg number of o
Ea 4_;‘;"‘ ' pamcles emltted bya radloactlve substance. % A - ._3 '
_o\ ' ; ;J‘\‘:f . Consider amexpenment in which: number particles emxtted each mmute by a g :
& _“radioactive source is‘'recorded fdr a period.of 15 hrs ~A'total of 2700 co‘mts are o :;
&l ’ ;'ﬁl'regxstered During | how many 1 mmute intervals should we expcct to ob;;erve no \\/ Nc‘\
‘partlcles? ¢ 5 7‘_ ".-'/:\m.‘- /’ ‘::. ; k | T‘ﬂ? S : 43 - ’ N '
< ‘ ’j 3 \1"\) A \,\\ - \ ’.v .'\\ A
,‘Attempt any S two:-— Fh B ol ; o 0 3
~Define sin -z and €0z in terms of exponentlal funcubns of z. Usmg these =
" definitions * '-T‘ BN b, SO 3 o 'f:i:“":
(a): Fmd the va]ue of sm{n/2 i In 2) s T s
< . (b) Prove that sin’z + cos z= 1 aif g, x : L
B e (¢} Prove:that d/dz ( sinz) = cos 2 o . A 4 3 k & o
S (i) . Find 1mpedance of the circuit in whlch,R and L and C are in sene“ Also f' ndo :>10 & &
o & interms of R, L-and C at resonance. &’ 2 ' B %%
el ((iif)  Theyertical motion of a -particle of mass m on d spring w1th sprmg constant ki 38 IQ:{
::,‘ f‘“ l descnbed by the followmg dlfferennal equatxon \,Q"‘ _y;;‘ .&-;}’ ﬂ::' é
v % .‘*f ,j > m =Uky + mg " where ( y(O) yo and y (0) -’0 ) A‘,{:-‘r ; \\4 ;r;«
T,\::f"' ’gv) Solve the equat;on —5(—;)2 x\ 37 \ ‘ ‘:}-:' \_\j\‘f\’ v@ 2 ”\
S subject to the condltlons " e e iy A &
D el . < Samg A S W & 8
kS 7 & LT granda(ly = cos y\,; . & 3 S
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j : c\ ]Attempt.any twor-— Tv T \ ,53 o \ A Bt |
R g A 2 -3
(1)\ What 1s Boltzmann dlstrrbutxon? Denve its expreSsmn el Aen 100 O
(n) What is a Carionical Ensemble? Exptess canomcal partmon function Q. Hence'  10::
: obtam its relatron with.q for an ideal gas? How does thrs relatronshrp drffen for O .
drstmgulshable and mdistmgmshable pamoles? ot e b.ig e S
E (dii) .~ What is entropy? Denve the Boltzmann formula dS = k d(an Yo \’ % 10 4
,\ \(‘iii") Obtam the relatzon between B and; temperature ko What are the umts of kT 10 .
B do’ where kis Roltmnam constant? & ’ : 4 O -
~ et ! .-,9“ : o £ &
oy Q4 Attempt any twoi-- \\" b s S ,
& e (i),‘r:‘-"? Con51der a large | box of areaA divided mto k cells of area ay, iy oy N 10
I = 1dent1cal balls are thrown, m a completely random manner: Obtam the Tnost : !
: S o e e
£ probable dlstributlon of N balls in the k cells A ..» N =
;_'\ \ RS ; ~""“ - . ~::7“ )

) ar (n) « Denve Raylelgh J eans formula to explam black bodyradratxon\ 10 ,;;;f
N 2 7' g, 4 - . 't _/j A
’ 5 (1u) U5|ngMuwell s dlstrlbutron of veloclty, denve an expressmn for the average [i‘/ 10 :

\: velocrty and most probable velocrty e oy _}Z‘\ ”,:e
Bl = A ., : L A7
oo ™ ‘ 5 B 2
gl (1v) Denve Fermn-Dxrac drstnbutronlaw " = e S 10 o
‘.\‘:- 4 (':b ,f\ ‘.:\.:‘ . ,f =~ /"‘".j\ ‘j\:’ ":ﬁ . f‘:\ A .{\-‘
Sos. 0 Avemptanyfourc- cs oy Fa g
A K6y Explam the terms mean valua standard dev1at10n and vanance of an. LS 055
e g expenmental data. ‘ N 4 “Y & o ok <
o S (i) Cons1der “tossing of & coin 5 times. Find the probabllrty of gettmg a pu:tmular 405 &

5 aeds Q\ event, say, thhth where ‘" and ‘h’ mdlcate tail and head on\the top face of the . e

' oy S coiny Also gnve,the probabrhty of gettmg 3 heads and 2 tarls‘ \.\, __:-" ™
Ry i‘(iii) If z:= cos™'2,.find all values of z. > her Sy e & 0S:="
& (1v) Solve y” ‘2y + y#- 2 cos X by ﬁndmg ‘the complementary -and pamcular )

. 5‘:’“; }:\*‘ ‘SOIUtlon ’“ ' e e -\,, a7 . .“ “::
5 I a4 ) 3 Determme the totaL energy of a canomcal ensemch con51stmg of N pamcles that =" 05 g
‘ o . e S gy

o~ ) have only two energy levels separated by hv. z ' ,f_.; s i g
e B G <
N = o '(\'1) Wnte a shortnote on h'anslatronal partrtlon fuuctlon Rl p‘.“’ 7 05
" 1 B \.,‘

Wie \;‘ (vu) Calculate ‘the number of modes of vrbratlon per. umt volume in a black body .08 o

Y X &0 < : -
& cavrty for the waverengths between 6000 AU and 6010 AU. K X OV
<. - “, 5 ;'\.‘ - :\ = '\w

& »(vm) W,hen the temperature -of black body is 60°C it emits rnax1rnum energg at 05*
. Ei ?“ Wavelength 28.71x 10'6’ m. If 1t'; temperature mcreased to . f00°C at” What g
\;{4 f,\,j“ g wavelength will the maxlmum energy be emrtted‘7 it g ~“ ff* '
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