Total No. of Printed Pages—4 _
5 SEM FYUGP ZOOCSA '

2025

( November )

ZOOLOGY
- ( Core )
Paper : ZOOCSA
{ Developmental Biology )
Full Marks ; 45
sze 2hours |

The ﬁgures in the margin indicate ﬁJH marks
for the questlons
1. arﬁl‘m'?a b F C T Ix4=4
Fili in the blanks : T o
) RN e PR . -

_ Avian egg is type. . S
{b) ?L\W@W?IWW' _iﬁr@fm
EXl

- The fusion of male and female pronuc1e1
is known as ;

fo =9 ﬁasvr a@ﬁ’m *fﬁrar ﬁ\ﬁﬁl_\o eﬁ‘ﬂ wnwr "a"a'
|
is the fetal membrane to store the
waste products during “;embryonic
develop_ment. : .
26P/49 - { TurriOver )



{d) _W’Zﬂﬂ_ﬂﬁzﬁrﬂmi

hormone promotes molting process
in insects. :

ﬁilt‘ﬁ'\l"ﬂ forar (R @ Kal) ' 3x2=6

Write short notes on (any fwo) ;
(a) TTEGE S
- Blocks of polyspermy
(b) foyqam
Structure of egg

(c) Fhw PRwF TS 75 @R Fafe
- Construction of fate map by - artifieial
mark:mgs :

(@) e e

26P[49. .-

Planes of cleavage

T e S R
D1st1ngu1sh between {any two) S

(o) ool wE WA -

Emboly and epxboly

(b) o A T SR -
Epimorphosis and morphallaxis.

”(c) o fed Rwam s s R

. -Holoblastic - cleavage a.nd merdblastm
. CleaVage : . R

{ Continued:-)

{d)

@)

.

(3}

v o= b o ov@iken By

Microlecithal egg and macrolecithal egg

s T | R, Rien somg o3te
AT B4 | RN 2+5=7
Define differentiation. Dlscuss bneﬂy the
different phases of development.

'.W#Wt _  3+4=7

5. {a)

o

- Define gametogenesis.

What s cytoplasmlc f._t_lleg;err:_l_mant?
Mention the importance of asymmetric

_segrcgauon
C‘TICSIIL?"CW@@ ‘*‘T"@Tﬁ!n |wwaif‘—mf6%“
foacT sces=n 0. o e oy 2+6=8

Discuss: the

process of oogenesis.. with - labelled
diagram.

N W / Or _
W mﬁréﬁ usrl% Tﬁﬁr ﬁ?— W I fﬁmm TS

WW@WWWW

I ED ... 2+6=8

DEPJAGT

Draw a labelled d1agram of human
sperm. Discuss the mechanism  of
fertilizin-antifertilizin reaction during
fertilization.” o '

So(Turn Over’)



(4)

(a) ﬁmﬁrﬁaﬁﬁ?ﬁ%—%wmﬁmww
RS I 8

~ Describe the structure and functions of
different  extraembryonic membranes

in chick. _
C wmsor
(b) g 2 SR R R I T ST
Sl  1+(5+2)=8

What  is placenta’> | Dlscuss the
histological structure and functmns of
) placenta -

7. (a) RS 57 Tosy mﬁﬁwm’wﬁﬁﬁ
Loty o S 2+6=8

What is metamorphosis? ‘Write . the

hormonal regulation- of amphibian

" metamorphosis: -
Ei"?ﬁﬁf/OJr'
(b) GIBTEAfEe m%ﬁwrﬁﬁc%ﬁﬁzww |
5'@3@?@ MWWI o D4E=8

What is teratogen? Discuss the dxfferent
teratogens and the:r effects on embryomc
i develo;)ment C :

ko

26P—3000/49 | 5 SEM FYUGP ZOOCSA



Total No. of Printed Pages—.:4
5 SEM FYUGP ZOOCSEB
2025
( November )
ZOOLOGY
. ( Core )
Paper: ZOOCSB
{ Animal Behaviour and Chronobiology )
Full Marks : 45" |

Tlme 2 hours '

The figures in the margin znd:cate fuii marks
for the questwns o

R il L 1xasa
Fill in the blax_lks:

{a) T A% Pip I ey
is called asg the father of Ethology.

(b} SR A -TEER T S o o
e : _ TR
Altnusm is a self— forrn of behavmur

' among animals, =

{c} Sreq ) fsmww‘m eﬁsv-srwﬁasw sS4
wfvsremg e e ™
‘The sudden and’ intense leé;rning
experience in early life is called _

26P/50° o ( Turn Over’)



(2)

(d) <O SR b&F e fw orR =
A c1rcannual cycle 1s about —____ days
long. :
2. v G B (R coen w6t) s 3x2=6

0 3

Write short notes on (any two) :
fa) e BRRCETE SR
- Contributions ‘of Niko Tinbergen
(b) @R @FR -
Importance of communication

(c} BIGEA 2
' Circadian” rhythm

Differentiate between {any two) : |

() SEBI E (e
-Habituation and Imprinting -

(b) S e a

Chronomed1c1ne and Chronotherapy

{c) RS T T Ty AR o

Sexual conﬂlct and Aggresswe behawour

'-'(d) ﬁzfﬁmﬁ R S sz%?@m

_ Or.1enfc_at10n__behav10u1j and__Reﬂexes _

26P/50 - { Continued )

({3)

. @T&@mqwﬁs?mfﬁww @Rate ¢ R[few

AT TIES wo<eq 35cq fBrar - 1+6=7

What is ledrned behaviour? Discuss varicus
-forms of learned behaviours observed among
animals.

. W&/ Or

-Wﬂ—mq{f%mﬁiﬁ?wwwwﬁﬁﬂ

-WWWW A B9 . 1+46=7

What is an mnate behawour? Explain m
detail about the different innate behaviour
forms with suitable examples.

s mf%ﬁ@ﬁamﬁvmﬁcwas@wﬁﬁﬂw

O Sfeeed RS “MWEH T FM1 . 2+6=8

What is classical conditioning? Describe’ the
famous experiment of Ivan Pavlov in support
of classu:a.l cond1t1on1ng

-W??ﬂ/ Or

'ﬁﬂﬁ@ﬁ?ﬁ@ﬁ%ﬂ@%mﬁmﬁm
-meﬁmaﬁﬁ—%ﬁw '

'Wnte in detsul about the foragmg of honey-
bees with a special note on various dances
performed by them.

26P/S0 - L = Turn: Over )



(4)

6. w@mﬁvmﬁ?ﬁmw@wﬁm{ﬁm
ST 0 | - . 2+6=8

- What is altruism? Discuss t.he advantages of
soczal hfe in ammals .

W/ Or

T fwewR e Fa| SR B o
B FRAGAT fqca S weAB T4 2+(3+3)=8
“-- Define sexual dimorphism. Discuss ‘briefly
about intra-sexual selectmn and mter—sexual
-selecﬁon el o . . . .

7. Zﬁﬁ?ﬂ@mﬁs? m%a%ﬁmwmta@ﬁ
7%i% @w ﬁm 9 B0 2+6-8
_ What . b1olog1cal clock? Explam “the

i adaptlve ‘significance ‘of ’omioglcal clocks
arnong ammals

W/Or
.meﬁmwﬁm

GRRE ¢ T 1 B SR AR IR SRR
TR TR R weE A . 0 8
“Circadian"and . circanriual . fhythkms are
found in almost all orgamsms ” Crltica.lly
explam ‘why they are unportant to the
‘survival of them,

* Ak

26P==3000/50 5 SEM FYUGP ZOOCSB
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2025
ZO0LO GY"" e
( Core J: o <
~:Paper. ZOOCHC - . ot
( Basic Microbiology and Vector-:Bom ¢ Disease )
Full Marks 45 SRR
Tlme 2 hourS B

The ﬁgures m the margin mdzca.te ﬁAH marks
. ’ for the questzons h '

L L L
CFill in the blanks ; 70 T T hess e

{a) as @@ﬁaﬁw?g:

_ Plague is caused by th bacterlum .
(b) el oFY WA AWF -

Butterflies  have - types . of
mouthparts, ‘

fo) TR @R oivars. ... B 9956 |
Housefly acts as for transmitting
diseases. B o

26P/S1: ¢ B  (TuriOver)



(2) | 13

(d) RS Il a5 o T R __ Wi 4. (o) W8T wE f SEERR R
TERm | ' | LaREPTRR e S B e eilifere
Culture media containing known _ S A . . 1+6=7
chemical composition is known as _ Deﬁne m1crobes erte the general
e media,l.l B _ . characters of microbes and classu'y them

: : ; Wlth sultable examples .
2. g forr (& coem wo). 7 2x2=4 c :
. | | | (b) SRARF o W IR AW FI T
(@) R ARE e e .+ Describe the structure and classification
Carrier and Vector o . of viruses. - L
Dlptera and Hemlptera 5. (@) RS- o R IR PR 17 e PR

AT FA  146=7
© o @ @ o 9K, @ 9. o ' What is host-vector relationship?

DNA and RNA virus . ' Discuss the principles of vector control.’
- Write short notes on (any two] : ' (b} %R AT 8RS TR TR AT 3

(@) =0 cﬁawmﬁwm I T A T
o General characters of the class Insecta . Describe the m‘outhpaz:ts of insects with
respect to feeding habit, S

Differentiate between {any two) :

“ Dengue EE 6. fomefcafer i 7 FegaiAcafee Te-piyz Wi sRaweR
{c) T @ B ' 2RI WCACAT F1 | 1+8=0
&
" “Koch’s postulates - What is leishmaniasis? Discuss the
o .p _ . symptoms and patterns of transmission of
Ad) Ge Tem o o : leishmaniasis.

Trench fever

26P/5L . - { Contiraied') | 26P/B1 -0 (6 Tidrn Over)



(4)

| HEG/ Or

. "stg@w@r o5 e B ﬁww
:__wmp, quﬁW%%ﬁmaWﬁl

1+8=9

Name one causatlve agerLt Qf typhus fever.
Describe the symptoms, transmission and
control measures of typhus fever.

A am’wmﬁsﬁﬁmﬂwmﬁma@avw

1+7=8
What is culture media? Describe \"J_arlous
types of culture media.

y8 AR T R ez Beoam R
TS S8R PR RE T ARAGN A 4+4=8
What are the different phases of microbial

growth curve? Briefly dlscuss the role of
:fmlcrcsbes in’ d1sease, causation.” - G

. "_!\t. Tl

26P-3000/51 ' 5 SEM FYUGP ZOOECSC



Total No. of Printed Pages—8
5 SEM FYUGP PHYC5A

2025
{ November )

PHYSICS
( Core )

Paper : PHYCSA

( Mathematical Physics—-!l )

Full Marks : 60
Time : 2 hours
The ﬂgures in the mrgm mdzcate ﬁdl marks
for the quest:ons .
1. ws ﬁc‘o‘; i %f%fem S 1x6=6
Choose the correct answer ; -
(@) 951 YU TR R FRES TR A

For an even function; the Fourier
coefﬁcwnts are

i) a5=0,a, #0_,-:23,1 =0
(@} ag=0,a, 20, b, £0
i) ag #0, a, #0, b, =0
(i) ap #0,a, =0, b, 20

26P/73° _ _ { Turn Over')



(2)

(b) 1+3i+£-+ *I\WZE‘W R 750"

The sum of the series 1 ~|~-1— + 1 +.--is

32 52
, _
. T
7 —
()8

2
.. T
) 7

2
) &

2

fiv) “—

() wﬁqﬂwwmmwﬁa@a
- I A AR A
The power series solution is applicable
to those differential equations which are
() 7% o o n W87 |
"~ second order of degreen
(i) ST SR SR
partial differential equation
(i) IR CNAT AT
linear Hombgéneous equation
fiv) SR RGO 2

- None of the above

26Pf73 . { Continued )

(3)

i_li-zx@mny:o TATAR AL IO

T CHCHT A T AW Y
The differential equdtibn
2
4y, A
dx2 dx

is known as

+2ny =0

(i) Forere 8w/ Legendre equation

(i) A5 94/ Bessel equation
iii) @425 5439/ Hermite equation
fiv} (5af TN /Laguerre equation -

A R PrEmeR TEw W, @

["'R20g dxt WA wa

I P, (x) représents the Legendre
" polynomials, ‘then -the value of

[1PPwaxis
6 o |
@r
fii)

2n+1

Zn+1.

fiv) 3

{ Tﬁm_Over" )



2. wmﬁm(ﬁmm)

26P/73

(4)

() T QO SRR w2

Which of the followmg is not a part1al
differential equahon?

) R
Laplace equat:on
(i) @8R Wegr
- Laguerre equation
fiii) 2R SReeq
~ ' Diffusion equation’
(iv) SIRT (FALBIEE 72E -

None of the above

Answer briefly (any six) :
fa) T @b FREA RIAD SR (TR
2730 T FORA .1 5 o5 ST A 2
What are the conditions that a fg;nction
© 'must satisfy so that the Fourier series
“of the function converges uniformly?
(b) ATCESEE ToeEHl S BRE 1

Prove Parseval’s thecrem.

fc) wEE AR @7 [ (singular. points)

P & @ x=-1 R

2
x2(x+1 +2 -0 Y ioy=0 wmwm
% )dx (x )dx y
AR @FF g w2 . 1+1=2
( Continued )

2xH=12

(d)

(e)

(5)

What do you mean by singuiar points
of a differential equation? Find, if x=-1

S is a smgular pomt of the chfferentlal
: equatlon '

' a2y
2(x+1) +(x +2y 20!
dx®

2- 1)
dx -

crye
Show that \
P (- = (1" P, (%)

2 3x+4x2 Wfﬁr\ww—ww—m- -

AN

Express L':!'—3.7c:+¢:1-.vc2 in terms of -

_ Legel_ndre_ polynomials_.

) 3
f= dxwﬁmﬁﬁ*w:ﬁ%

0{1+JC)5

Wwwww%ﬁwr

3

o Express the mtegral I= -[0 5 dx in
{T+x)

fg)

26P/73 -

terrns of ‘beta functmn and hence
evaluate 1t ' :

.avz%@w FEE F GTEARR mﬂwmﬁa
< SRR T I

" State 'the_'relaUOn"betWeen 'CarteSién

coordinates and spherical coordinates. _
{ Tum\OUer )



( 6)

. e ARt wlbe Fre o wle e
SRR g, @, TF b, T OTS FRE TOH 9 |
Write down the Fourier series in complex
form. Establish the relationship of the

coefficients of the complex form with ay, a,
and b, .

4. N9 3 (A/Prove that r(%} = T.

_ W@/Or
m>0, n > 0% 2T T @ Blm, n) = 0ai ),
: I‘(m+n.)
Prove that B(m, n) = M for m > 0 7> 0.

[(m+n)

5 -M<X<T RS fl) = x+x2 FE WA XA
w@ﬁmWqurﬁWu S &
' PR

w1
= — =mlt——t et
—= = - =1 2 22 32

Find a series of sinhes and cosines of

multiples of x for the function f{x} = x + x2 in

the interval - < x < 1. Deduce that

2 '

s ca 1 1 1

3“-2.1:1;5"“22*;5*
%S/ Or

ﬁqqumww (A1CT 7 TR R TR
- J] y=cos2x FTAFC O, n)am&rmsﬁamw
ﬁﬂﬁ“?ﬁn :

26P/73

. { Continued )

B e s ol

(7))

What are odd and even functions? By using
Fourier series, expand the function y = cos2x
in a series of sines in the interval {0, ®).. -

ENT‘T WA / Prove that
2

+1
P (P, (x)dxc=—"-038 -
[Pt B2 ) 2n+l 5
w1/ Or '
201 91 (Y Prove that

! xT, @0, Bx) dix =0

_ "nl dx".
SR Py ()T T Tferast | -5

. o o
2?‘3-71! :jcn (x2__1)n - and
then find the value of P,(x).

e T AP (H) =

-y

Prove that F, (x]=

W@WWWWST@WWWW

. et | _ 5

Find the solution of one-dimensional_ wave
equation in Cartesian coordinates.

W/ Or

TAFE  FATS ﬁwiﬁw ﬁﬂm @WW AL
Tfepean |

Find the solution _‘ of two-dimensional
Laplace’s equation in cylindrical coordinates.

261::/73_ e - { Turn Over )



- TR Tafo0y o S SRR T ;6
Solve the following dzﬂerenﬂal equatmn by
‘Frobenius method :

d’y _ dy 2y,
252 22 - x X 1-x%y =0
2 Fa @ ly
_ . W/ Or -
(CHTR TR AT T 391«
Solve the Bessel’s differential equation :

2 .
2__d-y+x%+(x ~n?)y=0

10. TAPR PR W—a—ﬁmw%w :
HANFIPIR NG 9 ; 4+4=8
Solve the following partial differential
equations by the method of separanon of

varxables
ou _ au ‘ -3
] R (F- w0, 8e ¥
i 5= 8t faa u(0, y = 8e°
U R .
4 under . - the condition
-Bx Bt \
up,y=8e7 |
o ..'. .. 62 Ea
(@) =e "t cosx, ﬁmw@t o-Ta’"car
Dt
ou
u=0;, x=0 tﬁ' — =0
U=0 x=0 w5
82 = e"! cosx, under the #:clgldltlonu 0
Bt

att=0; du =0 at x ':o

* ok Kk
26P—3000/73 ' 5 SEM FYUGP PHYCSA



Total No. of Printed Pageé—S
5 SEM FYUGP PHYCS5B

2025
{ November )

PHYSICS
{ Core )

‘Paper : PHYCSB

{ Quantum Mechanjcs-:I )
Pull Marks: 60
Time : 2 hours _
The figures in the margin indicate full marks
~ Jor the questions _
1. FafEReamT @ e Yo aft Shiew : 1x6-6

Choose 'the correct “answer frém - the
following : ' s

(@) ﬂﬁﬂ%ﬁm wmim @ﬁ:cﬂwm Emz

Elgenvalue of Hamlltoman operator is

(i) sfefs / kinetic energy _

(i} &l / potential energy

() () %1% (6) T / Both ) and (i

fiv) 35 =fF / total energy -
26P/74" ( Turr Overj



(b}

{c)

(d)

26P/74

{2}

. 2
i A=% WF y{x)=ae ?* W, (@

¥ (x)3 S g

A — d? I _ _2x
If A_F and y(x)=ae “", then the

eigenvalue of y(x) is

) 2 )4
i) 1 . fiy 3

The =zero-point energy of a harmonic

oscillator is

.5 3
O3k @Gk
{iti) —1~hm . N (iv) Zero

2 .

ey

The  z-component of.  spin . angular
momentum can take the values

{1) ﬂ:h - . . -

. :l:w

fi1) 2

(i) tn

fiv) 12k |

( Continued )

o FRT ST 2 Bl AT 1 TPRR

(3)

One Bohr magneton is deﬁned as

 fiv) pg = 5

2eh

’ (1) MB——_-

e

@) g =

-4

S e
fif)) pg =

e

ﬁﬂﬂﬁrﬁ%mw«mmmw

The 3p1.n~orb1t mteractmn has no effect
. on

i) fcﬂsta oS / fstate
s (569 - G"ﬁﬁf s state-
| {iti) do%%a S / d state:
fiv} p G €S p'si:ate' '

Answer the follomng questmns

(@) s @, (5 Bl

26P/74

Show that; [%, B ]. i,

2x6=12

{ Turn Over )



26P/74

(4

(b} 8 CRFBI E g @b @S (ones R
@‘ﬂ"ﬁfﬁm?.' '

Define wave packet. W1th what velomty
does a wave packet move?

() o5 Res M <3 ool T GE IR

What are the boundary conditions which
should be satisfied by a wave function
and its derivative at the boundary of a
potential?

(d 10_“_4 m SR '_u_q%r ﬁ%%érrsss EitisE @m
QBT FRGTR Rg *Req T v 1 1 [ e
®1 = 167x107%" kg |

Calculate the value of lowest energy
of a neutron confined to a nucleus

of size 1071 m. [ Mass of the neutron =
1-67x107%7 kg | |

fe) &1 TR P A ST AT 7 AL |

W@W%WWﬁWWl

What is the total angular momenturn of
an electron? Calculate its value for an
electron in the d-orbital.

{ Con_tin;;ed )

7

3. (a)

(5)

AT S . iﬁ‘*ﬁ R oqme o
TEFR AROE  WiE P SRRt
TS PR ﬁw

What do you mean by gyromagnehc

ratio? What are the values of orbital and

spin gyromagnetic ratiosof an electron?

b1 AN S AN N e |

TWW‘?&TWW@T‘WW%

()

W“Kﬁ'ﬂqwﬁfww
Lo -
23 . @x
w(x}#[—) sm-f o |
O<x<Lwerel O 143=4

Deﬁne expectatlon va.lue of a dynamlca.l
va.rlable Calculate the expectation value
of momentum for the wave function

o D
yi(x)= (2}5 sin™
AL Lo

in the reg10n0<x<L

ﬁam%mvrmwyﬁﬂmmﬁmm@

7 p T d R AR G2 FIRIDE SRYIIET

Wﬁ‘i“ﬂl L - 14l+i+1=4

- What are:orbital quantum number and

magnetic quantum number? Write down

. the value of these quantum numbers for

26P/ 74

p and d shells.

{ Turmn Qver )



(6) (7)

(c) TRGTE I I SRER A0S SR T : oo |er/Or
{wmo)ﬁmls,decﬂmmﬁﬁﬁ b wme 'Wﬁmmww'ﬁsﬁ?&ﬁwm
# T o SR Crysd | 1+3=4 SRR o6 S T (AR STE (A5 Sl

. Wnte down the wave functlon for ground : ' FAAT FROQ FAET | g 1+6=7
state’ (1]!100] of hydrogen atom. Show : ' '
diagrammatically the polar represen- ' What are momenturmn space wave
tation of probab111ty densmes for s, pand _ functions? Show that the momentum .
d shells. . :

space wave function is Fourier transform
of the position space wave function.

(d) Wﬂ@m%mwm ’Wrrt%rss{t%wwn 3

Bneﬂy explain the concept of space

quantization. - (b) T FEAR @@ Reqe ARG il IR :
| . . . .
A e g TR Sfeemit - 7
(e) 2z W[ PeER B B2 wEE u= : _ .
W TR T GV WA IR AT | Obtain the energy eigenvalues for a
fieRE «mgsR S e IR AR 1+3=4 L particle confined in a one-dimensional
What are identical particles? How can , square well potential.
Pauli’s exclusion principle be proved _ ‘ e / Or
using the concept of symmetric-and anti- '
symmetric wave functions? | o G951 3qw. ' e W ik | WWW
L | Cq b1 AW Sferear w RS lRReE
4. () R wegm e @ vE BT wReR | qReT IR IR Faew oRfEe SRR
PR YR SIEe 9] - R SHErE | AT

R ARIET TS 951 TR Toreq | 1+6=7
Define stationary state. Obtain an

. expression for the general ~solution oscillator and hence express the ground

‘of the . time-dependent Schradinger | . state eigenfunction using the concept of
- equation in terms of linear combinations | ' Hermite polynomials. '

of stationary states.:

i Obtain an expression for the energy
‘ eigenfunction of a simple harmonic

26P/74 { Continued ) | 26P/74 . . o - {Turn Qver)



(8)

fc) =T (3w A9 IR 3p3d-RapR I [iew
TR IO B IS | _ 5

. Show the ordering of various possible
terms for 3 p3d-configuration using
Hund’s rule. -~ o

5. Tmmﬁmmewwmﬁm 4

Write  a .short note on any one of the
followmg

(a} AT - GFF ki) IQ
Paschen-Back eﬁ‘ect

(b} Rw fe erem

- Anomalous Zeeman effect

* % ok

26P—3000/74 5 SEM FYUGP PHYC5B-



Total No. of Printed Pages—~7 °
5 SEM FYUGP PHYCSC

2025

{ November ).
PHYSICS
{ Core )

Paper PHYCSC

( Statistical Mechanics—I )

Full Marks : 60

Time: 2 hours

The figures in the margin indicate full marks
jor the questions -

1. o% TSl TR f | 1x5=5
Choose a.nd write the correct answer :
fa) B-E Wﬁ’ﬁ%@ﬂﬂﬁﬁﬁt’fﬁ“ﬂ‘wm
¥a

According to B E stat1st1::s the energy
at absolute zero is

@
Zero

(i) 0
non-zero

26Pf75 - ~ {Turm Over)



(2)

ﬁiz) (&)
maximum

(iv) ST (NGRS 728

None of thé above

() mﬁ‘ﬂmﬁ»mmm

Fermions have spm value
() .1
i 1/2

. {iv) 0= 1
0 or-1

() Melmpza
- Neutrinos are . .
) i
" Permions N

(i T=m

Bosons

26P/75. - { Continued )

(3)
fiFH) o BN
~ Classical particles

fiv) S FUAGIRE =

None of the above *

(d) BEW\WWWQ@W%WW
IR AR

In B-E statistics, how many particles
- can occupy a single energy state?

(i} G o1 FT |
Only one par-ticle.
fii) SR o1 e
A m'aximufn of two parucles
{m) ﬁ Gﬂz:n ww 3

: Any number of partlcles

{iv) @aaaw%ﬂﬂww

" Only particles with the same spin

26P/78 - - ( Turn Over )
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fe) TAwel JHm W wa Kolow wo@ @FEUT @l
E '
How does the partition function change
with increasing temperature?

6 T
Decreases

RUECE:E

Increases

(m) EaRatiad

Rema.ms constant

fiv) APEFeRR B5-9 Fq

Fluctuates randomly

2. (o) %5 R o & 7 2o wRem Ry
VR wmaeR Rn fir e o R See
90 | S 2+1=3
What are the properﬂes of liquid
helium? State why classical mechanics
is unable to explain its behavior.

(b) . TECIRE SRR =< b1 5 Ot ferer o 3
Write a short note on Chandrasekhar
mass limit.
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41 R SO TAER AT 90 B4 |
Vot Vot 2=3

Define phase space and ensemble.
Calculate the number of states per unit
volume of the phase space.

© RE s W g @aﬁwa uqﬂmaﬁ

Ers o] 393 | _ 4

-Compare between Microcanonical and

Canonical ensembles..

WW%@%WW:WW&% ? R
EfST T 7 | T 1+142=4
Write dbwﬂ Fermi Dirac distribution
function. What is Fermi energy? Give its
physical significance. -

a’ﬁﬁn‘iﬂw FGCFIR *’f@ﬁﬂﬂﬂ\s il

il - 4

Give the statistical interpretation of
Bose-Einstein condensation:
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(d) e TR cras 9P we (T HET 1@ fe) 0T TR SIS T 1R duns $ B AW
e T felEs Semre 1 2+2=4. - 51 Sfeafe Semes | 6
-Derive the expression for entropy and : Derive an exprgssnon for the pressure
 Helmbholtz’s free energy in terms of - | exerted by the Fermi gas in white dwarf
partition function. .. . : stars.

¢ e W
4. (o) ST SoOMRET @Y S AN 40| 6

State - and explain the - Liouville’s
theorem.

(b} Tem Reaw &9 W@@Gﬂ%ﬂﬁ IR
' G TR . 2+4=6

|
What is Gibbs’ paradox? Obtain the x“
expression for the Sackur-Tetrode
equation,
(c)._aﬁ@%mwﬁ@mﬁﬁ—mwerw .
L _ _ _ 6
- Calculate t_‘.he partition function of a

linear harmonic oscillator. _ ' !

'(d)ﬁ%ﬂﬁmwﬁzwcm*rﬁw |
e SiEmes | 6

.Derive the expression for energy of a
strongly degenerate Bose gas. ..
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