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Roll No. ceiiinsininnas

Total No. of Questions : 11]

B.Sc. 2nd Semester (Reg./Pvt.)
Examination April/May, 2017

UN-44

PHY. THERMODYNAMICS & STAT. PHYSICS

Reg.= 85

[Maximum Marks: Pyvi.=100

Time ;: 3 Hours]

[Total No. of Printed Pages : 16

qe . Wity T wieT
Attempt all questions.
EUE-3T
(Section-A)
(TS 9v)
(Objective Type Questions)
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By W= {V,—VydV

,: W = i -ni}—-'f‘)d"r

(F, ST = LTV, - V)
‘F) dPHT = TNV, - V)
%) £727 = LTV, - V)
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Qlmsius-Clapeyron’s aguation 1S :
(2) 4PdT = LUTiV. = Vy)

®) 4PdET = TV, -V
fc) 49T = LTV, - V)

B IS I T TEE TS =T =

= =% 7°C &1 =51 T5 0% vZ= T =%

== T =3 ¥ET oi—

(=) 280 K
=

(7) 360 K 2
>

(¥) 3733 K 2
o

(Zy 9333 K -
=

The efficiercy of 2 Camot engime & 30% wien
the sk i3 21 tempmmznmz T C To make s
efficiency 1o 70%. the temperatare of we=ce
has w be imcrzased by -

{2y 2ZEH K
by S6OH K
fzy 3733 K
(dy 9333 K

{3) Turns Oenr
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(iv) amel g -
(3 dQ = JU1 + W
(") JQ
(1Y «Q

JU 4 (VI
JdSTT

() J4Q = SdTI

The correct relation s
Wy dQ = dll 4+ W
JdUD 1 AV
(ST

"

(h dQ)
() Q

(dy JOQ = SdT

(v 100C ) faEy mmo v &) 3l e W
H gfraffa @ @ fem werd 1 wfmds dm—

(31) 45 faen iV
(m) 245 fwen Fanrvk

(7)Y 1-45 fwelr SR
() 14:5 fmeht demil/K
IF 1 kg steam at 1007C is converted into water

at the same temperature, the change in entropy
will be :

(a) 345 kg cal/K
(b) 245 kg cal/K
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(cy 145 kg cal/K
(y 145 kp calVK
(viy mem wmvr ko
(31) am w1 wnefos fmrn o s fwro B

:mmtﬂmﬁrmﬂuﬁmnmh\hm

i

(m) smpfes om &wa ow o fedt oW o
Afewrmn Qi v | fodit % s € @
am ¥

(31) 3umnfrs am Yo o oA smev Am A
g owm A A A b

(=) gwmian am QA wr wErwE A e
i ¥

The folse statement s ¢

(1) The thermodynamic scale of temperature

s an adeal scale amd depends on the
nature of s working substabve.

() The value of one degree on the
thermuodynamic scale 15 equal to tha on
Celsius scale.

(€) The measurements on thermadynamss walke
agree with those on perfect gas saale.

() The difference in steam pont an we point
on thermodynaumy scale of temperature
KK,
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(vii) FrRw @& sofod W F (3S/0P); wwmt

B -

(31) (aVIaT),
(@) @ 7
(|) (6VIV)g
(%) (8P/aT),,

In Maxweil’s thermodynamical relation, the value
of (8S/0P)y is cqual to :

(@ (6VidT),
(b) None
() {3VIBV)q
(dy (2P/aT)y,
(vili) Tt 9fg & Famger wefas gwe d
(3) AS 20
(7)) AS <0
(9) AS =0
(2) AS >0
According 1o the principle of increase in entropy,
in a matural process :
(@ AS20
(b) AS <0
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fc) AS=0
(@ AS >0

+ foFF | 9 9F I O YeE 9N 2
FHYC &AM w1 WigEm -

(31) 252/1024
(a) 112

(=) 171024
() 120/1024

A coin is tossed 10 times. The probability for
getting head each time is :

(ay 252/1024

(b) 112

(c) 171024

(d) 12071024

FAfwe wygd # yow fEm & o 7
o B—

(%) @, FEEs T Fo = F=0 (T, V. N)
() o4, smgad a@ i w1 Few (B VN
([) @9, F@ad a@ wrafys fava (T, V. p)

(z) =/, R a9 o W & (P, V. N)
{7} Yurn Orvee
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In a canonical ensemble, the quantities same for

cach system ae ©

(@) Temperature, Volume and the number of
particles (1. V. N)

(b Enerpgy, Volume and  the

particles (l:, V. N)

number  of

(¢}  Temperature.  Volume and  chemical

potential (T, V. )

(d)  Pressure, Volume and the number of

particles (P V, N)
e wE R—

(31) G =H+ PV

() G=H-TPV

(W) G=F~-PV

(;1) G=U+PV-TS
The correct relation is :
(a) G=H+ PV

(b) G=H -PV

icy G=F - PV

dy G

n

U+ PV-TS
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(xil) "EeAs W ueehi-urnfen oy §-
(3) § = Wlogk

() S =& lop W

(W) W =
(R) W=

K log S
S log &

Boltzmann's entropy-probability relation 15

)y S =
® S =
{cy W
dy W=
(xith) 3 ST
(31 P =
(@ =
(W P =
(T B =

W olog k

k log W

K Iu_v_rS

S log &
gfonfua o &
VAT

KT

Tik

AT
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B parameter is defined as :

(@ P-=
by B=
© PB=
) PB=

S—44

VKT
AT
Tik
kT

(9) T Owet
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(xiv) wrfa fau wifers =1 oot =@ ¥ g -
(3 Yauiw-deemr e

(¥ W9-3wd wifeas

(w) wri-feus wifersi

(3) s & *E T

The statistics obeyed by photon is :

(xv)

S-44

(a)
(b)
(c)
(d)

Maxwell-Boltzmann statistics
Bose-Emstein statistics
Fermi-Dirac statistics

Non of the above

T YW AW W oy § A v we w
=IE T

(231) h28m (3n11,)%3

() H*4m (3n/11,,) 2

(|/) k¥4m.(6n11,)%>

() h¥8m (wil,)

At absoluic zero temperature, the expression of
Fermi energy of electrons in metals is !

(a)
(b)
(c)
(d)

W*f8m (3n/11,)%?
K4m (3n/11,,)V?
H*4m (6n/11,,)>>
h8m (n/ll,)
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avz-g
(Section-R)
Y IrE w
(Short Answer Type Questions) 5%5=25
AT o W wE wTn wfed 3
All questions are compulsory,
2. T = fafere son A 70 el £ 7 % e wwn
F1 B T 2
Explain the basis of thermal equilibrium. Also give S
type of specific heat. %"
araan =
n
(Or) 5
IGAUITY W UF MEY WEA &1 TR FEI W oS
i |
Reversible process is an ideal process. Explain.
3. fe fodl opmvig waw ° ool T e xm A
T, a T, tf@fd &m & @ v & ¢ 7
Keeping the entropy constant, if there 1s & change i
temperature from T, to Tyin any reversible process.
" then name the Kind of pﬁxcss.
S-44 (1) T Over
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IHaa

(Or)
woatdl 1 ufrerta @) mmn wifae, w9 ame fg
) srEra wEfaE ISR WEE B (V) T)) A
(V,. Ty) TF #Zeft wndt &
Deduce an expression for the change in entropy of
an ideal gas due 1o reversible change at constant

pressure from (V,, T)) 1o (Vy, T,).

4. wer 3 am aq T ¥ aw fafae
How is [3 related to T 7
AL
(Or)
fog =ifaw fF wwEmE wwg § ved | aftada
yrfi O F A A @
Show that the change in enthalpy in an isobaric
process is equal to the amount of heat exchange.
5, WA WA @ E ad gewE gy e i
Fifu |
Explain the meaning of most probable speed and
derive its mathematical formula,
S-44 (12)
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A What do you mean by thermal equilibrium 7 Stute
(Or) the Zeroth law of thermodynamics and on this basis
5 i : erature.
freaem Whert % oF e femr 51 amee fem explain the concept of tempe
R T wen uiferst § fewnm owm b2 gl
What Is the volume of one’ phase cell in classical (Or)

statistics 7 What is its value is quantum statistics ?
6. TACL IMEl w1 M Fw faam f fam odm b o o
W TR WY TR F AW FAoq 7

In what field of science did M.N. Saha contribute 7
Name his rescarch paper.

faz Ffu fr aned ®=H oW gE =1-(1/p)!
Sl p T WER PNE #

Show that the efficiency of an ideal Carnot’s engine
is given by =L—(1/p)~! where p is the adiabatic
expansion ratio.

3raar . Taz =i .
= E Cy log (V,/V,) Tl Witdl 3
. . - . = 2 2 I s
AezanE & ffaw i wpa amem & oam i E'; g & Y qEy ) - | E';
3 i us wHal A TEE w9 Fifeg
Name all contributions of Boltzmann in physics. s g Tl Ud T 5
Qus-H 2 . Show that : =
" I
Section-C Sp— S, = Cy iogf(PflP‘.J + Cp I-{:gf{vfﬁ ;) where the
i 3wia wvA symbols have their usual meanmgs.

Obtain the expressions from above in 1sothermal and

(Long Answer Type Questions) 5x9=45

1 2 isobaric processes.
Atz . @i v g een AfEE T

3adr
All questions are compulsary. (on
7. ol daem A F A § 2 FomieE & g fag ST 5 Cp— Cy = R (1 + 24/RTV) (TS
frm oame @@ TER STMX R AW S aed 18 & )
NEEIENY
S-44 (13) Tum Over S-—44 {14)

onlineBU.com onlineBU.com



wod N gauipuo

onlineBU.com

: that C,— C,, =
Show F v=R (1 + ZMRT‘V) for 3 vy "
Waals gas. t Ger

g, frea TV 1 SNPI 3 wmmn weg T T
difas Bad HAARY T

Explain the concept of Gibbs' ensemble 4, 8 disee
AU

its stgnificance.

AT

{Or)
IR WA H UF SR EW W A F a3
a< ¥ o W8 () OAE T (M EFE+ F o
ST g el F v $ifag
A single particle of mass m is enclosed in 3 vessel
of volume V. Find the number of accessible
microstates in the energy range—(i) 0 to E. (i) E and
E + dE.

10. 5w wery § s o wem £ 1 R EE
| HWm o & fog wgk S = R g,
Z + 3/2R. S R weyw fm s @ 2 w5
TR ¥
Show that the entropy of 1 mole of an ideal g3
S = R log, Z + 3/2R, where R is universal £

tonstant and Z is the partion funcnion.
S-44 [ 15 )
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3t

(Or)
Frmde A wifmwt W e e ferfam
au gl vedw degnm (FRaer difera)
frew Pram Tfim wifag)
State the basis assumptions o Maxwell-Boltzmann
statistics and henee establish the Maxwell-Boltznunn
(or classical) statistical distribution Taw:.
yfsw sl aw s W uagen few dafe A
wifm wt @ 2 swa o fafeu qw o swd g
wfawiza ww frm fafaw)
Name the scientist who established the equivalence
between the mechanical energy and heat. Give one
other law given by the same scientist.

3Hgar

(on
EwE] R NNER @ fawgd aviA i)

Describe in brief the research work of Heisenberg.

(16)
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