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PHYSICS 

Paper-I 

I Time Allowed Three Hour s I ( Maximum Marks 300 I 

INSTRUCTIONS 

Each question is printed both tn Hindi and 
in English. 

AnsUJers m.ust be written in the medium 
specified in the Admission Certificate issued 
to you~ which must be stated clearly on the 
cover of the answer-book in the space 
p rovided for the purpose. No marks will be 
given for the answers written in a medium 
other than that specified in the Admission 
Certificate. 

Candidates should attempt Question Nos. 1. 
and 5 LVhich are com.pulsory, and any three 
of t h e re m.aining q u estions selecting at least 
one question frorn each Section. 

The number of marks carried by each 
question ts indicated at the end of the 
question. 

Assume suitable data if considered 
necessary and indicate the same clearly. 

Sym bols/ n otations carry their usual 
meanings~ unless othenuise indicated. 
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Section-A 

1. (a) Show that the total energy per unit 
mass of liquid flowing from one point to 
another without any friction r emains 
constant throughout the displacement. 10 

(b) Let 

E A = E 1 sin wt and E 8 = E 2 s in (rot+ 8) 

By using analytical method, obtain an 
expression to explain interference. Also 
show that intensity varies along the 
screen in accordance with the law of 
cosine square in interference pattern. 10 

(c) Two bodies of masses M 1 and M 2 are 
placed at a distance d apart. Show t hat 
at this position where the gravitational 
field due to them is zero, the potential is 
gtven by 

V =- G (M1 + lv/2 +2.JM1 M 2 ) 
d 10 

(d) Show that a four-dimensional volume 
element dxdydzdt 1s invariant to 
Lorentz transformation. 10 

(e) Derive the condition for achromatism of 
two thin lenses separated by a !mite 
distance and made up of same material. 10 

(/) What are the characteristics of 
stimulated emission? ShO'w that in the 
optical region, stimulated emission is 
negligible compared to spontaneous 
emission. 
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1. (q:;) G:tlf~q: Ftl tqtio1 ~ ~ ~ "B ~ ~ (fCf) 

51<:41~ ~ ~ "Srffi ~Chi{ ~Ot44H ~ ~ ~ 

~ ~ G~{H 3i4ftC4Rfd cs:r-:ft w<fi t I 10 

E A = E 1 sin wt 3f11: E B = E 2 sin (wt + S) 

~ :(~ f5l Cf) "Pcrfu CfiT ~@ 4 1<:'1 ~ ~ Oll fa Cf){U I q:;l­

'84~1~ ~ ~ ~ a:i~Cf) >ml ch1~q:, ~ m 
G~lf~q: "Fcf; <ftSid I, OlffdCf>(OI SI{C\4 -ij cnlB I ~"1 CFT ~ 
Di414 ~ 3i j;€1 R '8h't -=t ~ m'2l-m~ ~ :q fto 1?lcft t 1 1 o 

(TT) S{Oli4H M 1 3fR M 2 ~ciT fCrs ~-~ -B' d <tfi 
~ W ~ ~I <!~lf~q: Tcfl ~ ~ if, ~ 3"1Ch 

enROl !f6<"4lll ~ ~ t, ~ DfqfB1f19o IDU 

~~: 10 

V = - G (M1 + M 2 + 2.J M 1 M 2 ) 
d 

("t:J) G~lf~q: -Pcf; ~-~=414 311l4<1"1 3"1~ i~l dx dy dz dt 

~"ll:~;;it {C\q id{OI lR 3"{qf{C4df ~I 10 

(s) qftf?:ta ~ ~ ~ w ~ ~ ~ ~ ~~ ~ ~ 
~ m 4dd ~ c#rr 3"{(=40lCfidl ~ ~ Gm <=>!!("q?f 

cf))~q: I 10 

(:q) 3~rGa 3<"e~ .... ~ ~ ~a:fUT ma %? G!llf~q: -Pco 
SICfii~ICfl ~ if 3i)fGd 368'*"t, ~: 3fft-i-=t ~ 

t!#i 1\Sif ~ -=t J I a \Q 1?ffir ~ I 10 
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2. (a) Consider a spherical shell of mass M 

and radius R. Calculate the potential 

due to this shell at a point P when 
the point is (i) outside the shell and 

(ii) inside the shell (r < R). 

If the spherical shell is now replaced by 

a uniform solid sphere of same mass 

and radius> what will be its potential at 
the same external point? 

(b) Show that for any rigid body consisting 
of at least three particles> not arranged 

in one straight line, number of inde­
pendent degrees of freedom 1s six. 

Define Euler>s angles 9, $ and '4' to 

describe the configuration of such a 
rigid body. 

Consider two frames of reference, one 
IlXed to the body and the other to the 
space detmed as S' = (x', y', z ' ) and 

S = (~ y , z) respec tively. Sho'tV that the 
)> 

angular momentum (L) of the rigid body 

in the t'WO frames are related by 

~ 

where w 1s the angular velocity of 

15 

rotation. 30 
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2. (q:;) ~ :q I Rt!> s;044 H M 3fR Q 'i4 I R CfiT 1ZCfi J n cl) t!t 

ch'l!tl ~I ~ Ch1!tl ~ Cf)I(Uf ~ P 11{ "R:J~ CfiT 

qf{Ch<:''Fi ch'I~C(,. ~ ~ ~ (iJ ~ ~ ¢41~< m 
3TR (ii) ~ ~ ~ m (r < R). 

~ 31Gf l j)d)£1 ~ ~ ~ 11{ ~ s;6£11iH a:fr< 
f?t 'i4t CfiT 1ZCfi l{Ch:a 1i H oR1 ~ rk1 Cf) U9 ~ ~, m 
~ tst 1 ~t'\ ~ 11{ J n (.1 Cf) CfiT ~ CRn t?Pn? 1s 

("&) G~lf~tJ> ~ fchift ~ W9 N:s ~ ~' ~e4 
Cf)ll-~-q:;-q ~ q:;ur til 3lh: m ~ Wi -q 

6£1q~ ::r -m, 'ECCd::tdl eta q;1R:41 cfit ~~~ ~ 

~t t 

Vjt ~ ~ ~ fcl ..... ~•Hft ~ qofo:t ~ ~ 3ill4(.1( Cf?ruT 

9, Q> 3fR 'V c#i1 ~eft~(( I 

ra~,rtC( G1 Pt~!tl ~, ~ -m ~ ~ :s-m .3ffi <i.B<I 

~ * "BT?-l ~ s31l, ShlOi!tl: S' = (x', y', z') 

3fu: S = (x, y, z} ~ cTR 'q"{ ~ ~I G!tll~C( -Fcf1 

G1 $m -q ~ ftr-5 Cfil c:h) an" ~ ~ •1 (L) Pt x=t R1 R9 a 

am e ks:l f.:'qo t : 

(dJ ( di ~ ~ -l J + wxL dt S - dt S' 

~ w ~ CfiT cn1un:q ~ ~ 1 30 
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(c) Obtain Poiseuille's equation for a 
viscous fluid flowing through a narrow 
tube of radius r and length l. 

If a spherical body of radius a is allowed -.. 
to move at a speed V through the same 
fluid of viscosity 11, show that the 
viscous force will Increase with the 
speed linearly. IS 

3. (a) For stationary waves on a string whose 
ends are fixed, show that the energy 
density is maximum at antinodes and 
minimum at nodes . 20 

(b) Explain the phenomenon of interference 
in thin films. Why is the contrast better 
in brightness of fringes obtained from 
the interference of reflected light rays 
compared to the transmitted light rays? 20 

(c) Obtain the relativistic equation for 
aberration of light using velocity trans-

4. (a) 

formation equations. 20 

(i) Distinguish between high disper­
sive power and high resolving 
power. 5 

(ii) Obtain an expression for the 
resolving power of a plane trans -
mission grating. 10 
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(TT) 84'i41 r afR et¥041{ l <:fit ~ B<fiU ~ it ~ ~ 
~ fch«) ~lll=i ~ ~ ~ tq l~:q CflT ftJ:ft<fl{OI >Trn 

chl f:3•p:£: I 

-+ 
~ 84\i'£11 a ~ ~ 1flcll4 fG"s C:J;) <CRtR V ~' 

~'41-=ta• 11 ~ "3"ID ~ -if ~ rrm ~ ~ ~, m 
G~lf~C( fcf; ~41"i <SrR, {4(11{ ~ ~ \M<tid: ~ 
'511 Q\111 I 

3. (Cfi) fChB) ~ it, ~~&i Gl;it fm: ~ ~ ~' 345PIItft 

d{lfl ~ ~ ~~~f~C( -Fefi a;~f Q"i(""C4 51~Gl ~ 

15 

~ 3TR Rf4G1 "q{ :::l{_~d~ -mw ~I 20 

( "&) ~ fChcrt{j it 0'4 fa Cfi{O I c€t ~ q <: "i I Cfll '§~U! chl ~ C( I 

Cf<Tf <f) 1{0 I t -Fefi fi :q fto 5I Cf) I~ I fch<ofl ~ ~I <;;f ~ 

q(lqfdd ~<f)l~l f'Ct;{v0 ~ 0'4fdCfl(OI 'B >1m f$~ ~ 

~ -tt fC4q4f~ ~5(1{ mm t? 20 

(TT) c}Tr {!:\qj(1{01 ~t:f)<f){U0 Cf;T ~@IJI~ ~ ~ 51Cfll!tl ~ 

~ ~ fffQ: ~~cf)14 etftCfl(OI >Tm chlNil( I 20 

4. (Cfi) (i) ~ -qft~ &ilidl ~ ~ ~ ~ ~ 

~ ~ (Sfdi~C(I 

(ii) ft~det qi('IG=i ~fZ11 ~ ~ ~ ~ ~ 

~ oQ 'i1 Cfi mlf ch1 ~ C( I 

5 

10 
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(iii) Deduce the missing orders for a 
double-slit Fraunhofer pattem, if 
the slit widths are 0· 16 mm and 
0·8 mm apart. 5 

(b) (i) Show that the plane of polarisation 

(c) 

1s rotated through 

o rcd 
e = 2 = T (~-tL - JJ.R) 

in optical rotation '\vhere symbols 
have their usual meanings. 15 

(ii) A plane-polarised light is incident 
perpendicularly on a quartz plate 
cut "vith faces parallel to optic axis. 
Find the thickness of the q uartz 
plate which introduces phase 
difference of 60° between e- and 
o - rays. 

(i) At what temperal:ure are the 
rates of spontaneous and 
stimulated emission equal? 
(Assume J. .. = 500 nm) 

(ii) What are the important properties 
of a hologram? 

(i ii) Optical power of 1 m W is launched 
in to an optical fiber of length 
100 m. If the power emerging from 
the other end is 0·3 mW, calculate 

5 

7 

6 

the fiber attenuation. 7 

C - DTN-J- QIA/ 4 6 8 

evid
ya

rth
i.in

Educational Material Downloaded from http://www.evidyarthi.in/ 
Get CBSE Notes, Video Tutorials, Test Papers & Sample Papers



{iii) "C(Cf) ~-\#12 9ikFh:~lc:h{ Sl~q ~ ~ ~ 
ch1 R4 i OO!!cq ~ ch1 f:i1((, ~ \#1 c: -q"j $I ~'4 i 

0·16 mm 3itt 0·8 mm ml 5 

0 1td e = 2 = T ()..lL -)..lR) 

~ ~ \311(11 t, ~ s.<flc:hl ~ ~ 31n:t ~ 
%1 15 

(ii) ~ {iq(1~-~ SlCfil~l ~ ~ Efil~ q~Cf)l 
~ <:?tJ•~C4<1_ 3i 14fd<1 t, ~€4~ q;~q; SICfii~ICfi 

3-la.l ~ Bttid< ~I ~ t:fll<~ q~Cfil cfil Iit21~ 
141 ~'"4 c:Q f-i1 QO ~ e - afn: 0-fCf;(on ~ Gfi:q 60 ° 

"Cf)T Cfi<:?ll~ < ~ Cf){ ~ m- 1 

(TT) (i) ~ (ffq "tR ~= 3ffi 3~Nd 3rtot-i4 <fa cit 

5 

csHii4{ m<ft ~? (4tf.:IQO 'A = 500 nm) 7 

(iii) 100 m ~kql~ ~ ~ SICfii~ICfi -ag if 1 mW 

cfa SlCfii~ICfi ~lfffi :Sic:.4l '51 left t I ~ ~ fiR 
~ i41t${ 3lRfi ~ ~tful 0·3 mW 1?\", m ~ 
a;ft o H Cfil q ftq::; ~ 4 cfl't f';t QO I 7 

C-DTN-J-QIA/46 9 [ P.T.O. 

evid
ya

rth
i.in

Educational Material Downloaded from http://www.evidyarthi.in/ 
Get CBSE Notes, Video Tutorials, Test Papers & Sample Papers



Secti on- B 

5 . (a) A cylindrical conductor 1s ca..rrying a 
current along its axis which is assumed 
to be 1n z - direction. The current 1s 
uniformly distributed throughout its 
cross-section. Show that the vector 

~ 

potential A associated with t h e 
magnetic induction due to the current­
carrying cylindrical conductor 1s 
independent of z. 10 

(b) State Gibbs phase rule. Show that for 
a !-component closed thermodynamic 
system having two phases, the 
condition for equilibrium between the 
phases 1s that their specific Gibbs 
functions are equal. 1 0 

(c) A long solenoid of radius R and n tums 
per unit length cames a sinusoidal 
current I= 10 cos wt. Determine t h e 
magnitude of induced electric field (E) 
outside the solenoid. 10 

(d) A senes R-L- C circuit 1s connected 
across a voltage source V = 100 sin 300t. 
If R = SOOQ, L=lH and C=2J..LF, 
calculate the average power delivered to 
the circuit. 

(e) Using Planck's radiation formula, 

10 

deduce Wien's displacement la'-v. 10 
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5. ("Ch) ~ fB{B:g(ICfll( oqJ~Ch ~ 31a;f ~ "Bm-~ ~ 

~ ~ ~ ~ i, ~4dc61 ~ z-~ it "l1R 

~ ~ t ::qi~Ch ~ ~ qf):::c{§(! 'tf( ~ 

C(Ch4d4H ~ ~ ~dftct t I <!:tll~Q\ "fct:; ~'g(i.tlRICCitn 

fBR1s(IChR ::q(~Cfl ~ Cf>\(01 ~kitch'l~ ~ ~ 

'Eikil~ 4dR:tt ~ A fqd~ i z Bl 10 

("&) VICP8 ~ ~ f-144 q;-r q;~ ch)Nit( I G~lf~Q\ "fcfi crt 
~ ~' 1 E42Ch <8~<1 £tlql'fffiCfl ~ ~ ~ ~ 
~ ~ :a p:;rn cc ~ cfiT mf ~ t % 3""1 <:h ~ ~ 1 e 
f?liii8 Cf)~""l (S((I~( 61 I 

(TT) ~~~ R 3fR ~ ~Chi~ ~1041~ n ~q?.l Cll<:'fl ~ 

~ x4) q ft""l I kl Cfi I it "B 'i'£11 Cl shl <Q ~ 'Q<Lm"U 

I= I 0 cos rot~ "Qn i I qft~lk=iCht ~ (S(I~( 5lftC1 

10 

~'ij<i_$ (E)~ qft::4101 "ChT f.J~ chlf~n; I 10 

('Q) ~ ~ R-L-C qft:q'll ~ ct1<"2:C11 mo 
V = 100 sin 300t "Ch m'2.T ~ s-m t I ~ 
R = 500 Q, L = 1 H 3"fR C = 2 J..LF, m qf{q2l 

Cfil ~ G H cfit ~ Cl I <A) 3ft~ d :t I fih CfiT q ftCh~ 4 

chlRfQ\ I 10 

(s) q;1jCf) ~ R.fif><ot ~ ~ ~@41~ ~ ~ cft;:r ~ 

~ f:lccq ~ OO'd)(q?4 ch)NIQ\t 10 
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(/) A thin dielectric cylindrical rod of 
cross-section A is situated along z-a.xis 
from z = 0 to z = L. The polarisation of 
the rod is along its length and it is given 

--+ 
by P = (2z2 

,.. 5}.2. Calculate bound 

volume charge density at each end of 
the rod. 10 

6. (a) 

(b) 

For an arbitrary localised charged 
distribution, obtain an expresston of 
electrostatic potential v lfl terms of 
multipole expansion. 

State Biot-Savart law. Calculate the 
magnitude of axial magnetic induction 
due to a circular loop of area A carrying 
current I. 

(c) Consider in the region 0 s; z < 1 m an 
infinite slab made of a material with 
relative permeability, J.l. r = 3 · 5 . If 

___,. --+ --+ 
B =(2yi -Sxj)xlo-3 Wbjm 2 

-within the slab, determine magnetisa-
--+ 

tion M. 

7 . (a) Consider the incidence of a plane­
polarised electromagnetic wave at the 
interface of two media having dielectric 
permittivity and magnetic permeability 
(€ 1 • J.l. d and (E 2 , J..1 2 ) respectively. The 
interface 1s chosen to be x = 0 plane. 

and represent the 
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I 

f 
I 
I 

(-:q) 30ijSI~ CflR A cfa ~ 4d<?tl 4<1~?J)d mR:n;(IChR 

"W-5 z = 0 ~ z = L OCf; z-3l~ ~ ~-m~ ~ 
t 1 ~ Cf)( \!cf) Cfl(O 1 ~B ~ ~il=~s:o $ if; ~-mw t ~ 
~ P = (2z2 + S)z ~ ~ ~ t 1 ~ ~ S~~Cfi 

im:l=R 
ch)~~J: I 

6. (Cfl} ~ ~~ ~ 1;ft4~(1 30i1Cl~ld fctd(OJ ~ ~ 

~ ~ v ~, GfS~ Sl{"(l( ~ ~ it, ~ 
~'iii Cfi >rm cf)) ~ ~ I 

("@:) CSfl"lft B I C4 i Df '!I q CfiT ~ chl ~ t; 1 ~ 1 Cf>l 

cn.R ~ ~ ~ A ~ ~:Jllt ~ ~ Cf)((O( 3l~ 

10 

25 

~~ehl4 ~ ~ qfb=ti'JI Cf;1 qf{Cf)(?14 ehl~t; I 20 

() 
~ ..;:+ -~~ Tf ~G~I 0 < Z < 1 m .., "11"'11~'"""'' 41(1 1"'4df, 

J..l r = 3 · 5 cm.9" "tlGT~ ~ <SR ~ ~ 3"(qf\f?cd 84 
1R fc.:ql( 4{1Ni~l ~ 'E8<'4 ~ ~ 

~ --.. --.. 
B =(2yi -5xj)xlo- 3 Wbjm 2 

7. (Cf>) 4<ta~ctiCh 3fR ~'"4Cf)~naot (e 1 , JJ.d o~ (e 2 , JJ. 2 ) 

~ en ~ ~ ~d<l'~a 'tR B'4ct<?i-\!~d ~ 
~kitehl\tl oiTf ~ 3'i 14d4 'tR f4~R c:hlNit; I 3id(I~B 

--.. -+ 
~ x = 0 8ttd(?1 ~ ~ fFrc; ~ 'iitldl t I K 1 , K 2 

15 
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propagator vectors associated with the 
incident, refracted and reflected waves 
respectively. Using the boundary 
conditions on them, establish the 
Snell's laws of refraction. 15 

(b) In a non-charged current-free dielectric, 
-+ 

p = 0 and J = 0. Show that m this 
~ ~ 

medium., electric (E) and magnetic (.H) 

fields satisfy three-dimensional wave 
equations 

__. 
~ ~2 ';" 

r~2E o .. J 
v = E}-l--,_-

<Jt4! 
and 

2.--. 
r~2H-+ a H 
v = EJ..l---

at2 

Using Poynting theorem of 
electromagnetic theory, describe the .__. ~ .__. 
significance of the vector P = (E x I-I) and 
the scalar 

1~-+ -+ - .-
u = - [B · H + D · E] 

2 

(c) A plane-polarised electromagnetic wave 
is incident on the interface of two 
dielectrics having dielectric permittivity 
£ 1 and € 2 . Assume tl1at the electric 

-+ 
vector E lies in the plane of incidence. 

Using the boundary conditions at the 
interface, obtain the expressions for 
the amplitude reflection coefficient (r

11
} 

and the amplitude transmission 
constant (t11 }. 
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o{'n if ~ B"q{Cfi {"iR:til "CfiT PI~Rlo ~ ~ r 

:H 'tR qft~f'J¥•"11 Gmm CfiT ~@rua ~ ~ 34qqJo:t 

~ ~ ~ f4i~:~til en)~ chl~t(l 15 

-+ 
(~) ~ .30Ffl~~ld ~IU!i"ffi q{l~~d -ij p = 0 3fn:: J = 0 

-+ t I <:ttf~CJ: "fcfi ~ -rrrum it ~ $ (E) a:ffi: 
......,. 

~~ ~ ~ $ (.H) R kl R1 f@ o 84 ~ Jft;q O"i:rr etft Cfi{Of 

~ ~gt! ~~: 

2-+ 
~2E-+ o E 
v = EJ..l--

dt2 

2-+ 
-~ ~2H-+ o H 
~,.,_ v = EJ..L--

dt2 

~'Q<L =t!~<t)~ fu:o&:ia ~ cq I~R' I ~ 'Cf)l ~Hoat:f l<tt 
-+ -+ -+ 

~ ~ BR:tt p = (E X H)~ 3iR:tl 

1-+-+-+-+ 
U=-[B·H+D·E] 

2 

~ t:{ 5"(q CfiT q af==t ch) ~ CJ: I 

(TT) 1:(Cfl B 4 d <_;i -~ Pci~<"I.-~k4 efi'l <Q ~ ~ <it 
4<1~-Qctl ~ 3iau~ a ~ 31tqffia ~, M==tC:f; qo~~oiCf> 

......,. 
El ~ €2 ~I 41Rt( -Fcf; ~ {=IR:tt E 3ifq(1==t ~ 

{01104d(.Y1 it ~ t I 

30i f;q 114 q{lq d==t :guJiCfi (r11 ) 3fR 3i J;q I q {Oi"q 1{01 

~ (t11) ~ ~ cx:i'31Cfi vm ehl~Q; 1 

20 
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Using the components of the Poynting 
~ ~ 

vector E x H associated with the 
reflected and transmitted "vaves, obtain 
the expressions for reflection and 
transmission coefficients R 1 1 and 7i 1 
respectively. 

Under "\Vhat condition, r11 = 0 and 
~~=1? 25 

B. (a) Define entropy. How is it related to 
disorder? Hence, derive the Boltzmann 
relation S = k log .Q, where .Q 1s the 
probability and k ts the Boltzmann 
constant. 

Sho"\v that for any type of process, 
involving a closed system 

ll.S > ~Q 
T 

where the equality sign applies for 
intemally reversible processes and the 
inequality for internally irreversible 
processes. 

(b) What are the limitations of Einstein,s 
theory of specific heat of solids when 
compared with experiments at low 
temperature? 

Outline the assumptions made 1n 
Debye's theory and show that the 
specific heat at low temperature follows 
C v - T 3 law. What is the significance of 

20 

Debye's temperature, T0 ? 20 
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I 
40t=4Rh1 3-TR ~:qtf<d di•n ~ ~ cc:o~R'I 

__. __. 
{'1~~1 E x H ~ \!:12Cfl1 Cf1T ~@141~ ~ ~ 4(1C4d"'i 

3fR ~:q 1{01 !!OJ iCfll $h4~1: Rll 3:fR 1i 1 ~ ~ 
<>4 '31 ct> >rrn chl f~nu 

~ ~ -q r 11 = 0 3ffi t11 = 1 t? 

8. (Cfi) q:;;;:Tc:ft cfa ~ Gl~~l ~ ~ ~ ~ 
SlCf)l{ {'l~(:irn t? ~ cs:i'l ("'~{i~o::f {i~r~) 

S = k log Q 69:c<t~ chlf'Si~, ~ Q :SH~Chdl i 3Trl: 
k cs:f1 ('"~;g ~ "'i ~ t I 

G~IT~~ ~ ~~<1 ~ ~ ~ fch«) ,:ft SlChR ~ 
51$hl4 ~ ~ 

t::t.S > 6.Q 
T 

~ ~'-felt ~ -31ioftct>d : 3HflJ4vfl;q SlS'h¥4 ~ ~ 

<ffi7l mo-r t 3-Tn:: a:n'l4 ('11 ~ 30'1 i ('1 rtCfld = a:t jcih 4 on l4 

5Bt>4 'tR I 

g~ 1{ ~ ffiOG:id ~ ~ ~ 31RPJ~'lol cf;t {C\cn@t 

~ ~('1 effl ~ ~ 3fn: C! ~If~~ "Pcf; f.tJ:::i orq 'R f4 ~It'! 
&61011 Cu - T 3 H44 CfiT -31j;{"i(Of Cfl(J't t I gi$41{ ~ 
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(c) Energy distribution for ni particles in 
classical statistical mechanics is given 
by 

where ex. and P are constants. 9i is the 
single particle states in the i th level. 

Using equipartition theorem, show that 
correct thermodynamic interpretation is 

1 13=­
kT 

(Use roo e-x x 112 dx = .Jit and 
Jo 2 

roo e - f3x x3/2 dx = 3.Jit ) 
Jo 413 s12 
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I 
(rr) <ttilfec:h't<:~ ei~chl£4 ~ei~~H it ni Cf>01l ~ ~ 
~ fC4 d (O I f.tl:::1 IDU ~ i : 

~a 3fn: f3 ~~I 9i ~i:hei COOT 3icff~l i i~ 
"f<R -q-( I 

~ ~ Cf;T ~~Gk1 ~ ~ C::~li~({ fcfi mft 
&Q:f ll lfi!!Cfi 3-l"~fq .. ~ i : 

1 f3 =­
kT 

*** 
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C-DTN-J-QIA 

51~4-1:1"3r-l 

1 '{?11<t> , 300 1 

3ij)~:tl 

Jl r4ct> >rR fe;<!J aiR a-iD ;:;{1 cft:if if ~ t I 

~ ~ 3rR ~ rm:zm if !H& ~ -.::nfev. Ptect>T 3@& 

3-11 qJ; U~!il-T:Bf if Phzn Tf<lT ~~ 3fT< W -rm:zrrr CfiT Fn! 

3M& 3U't-~ Rtct? c~;- "f.!&-¥Y w 3-ll&no A Me ~ w 
Rh41 \fff-11 i:llfet!. 1 JJ~!il-~ w 3@f&o ~-:rrf ~ 

31irif< m 3F<l Rnm 7Tft-7pl if FH& "TJT< 3rf< rrr Cf# 3icn 
-::reff fil &iJ I 

m RL0?./7 .1. 3/k s 3-ff?Jc:n4 g 1 4Jcn1 Jr.R1 if it Jlrilct> 

&o:s it Cfirl-it-~ ~ m S4ct>< Pl>-tff rfr.:r ~ ~ 

Sff( cfl M t!. I 

~ 3-f/Cl~4cn if. cit 34~d> 3-fict>:if CfiT i::/44 cfJFJ:tv. o2TT 
d'"lt:t5J AR"e efftN:tv. 1 

Note : English version of the Instructions is 
printed on the front cover of this 
question paper. 
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