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SECTION-A
2x12=24 M

Answer eny TWO of the following questions
& 308 7S DI B0t IHo® IIrETIIV TnIw.

1. Define coefficient of viscosity. On the basis of kinetic theory of gases, derive an

expression for the coefficient of viscosity.
Qi e ArDoSHIv. TdvYHo vrnSod ST edo egrBorr HLeT s S

D350 ootyod.

2. Describe the working of Carnot’s engine and derive the expression for its efficiency,
5'5) aog/3n 3D3akn IgTY ISboSed DO oD BEIL D86 dem)Bodsiw.

What are reversible and irreversible processes? How does the entropy changes in these

two processes?
&) Sedah HOEY B, DA T BSTIDT S HHAS Jotsbe’ St

238055, | . '

Define the four thermodynamic potentials. Obtain Maxwell’s thermodynamic equations

from these potentials,.
Tao 85NBE #5305 DofDoSed, 3 Hood SrEDE 45108 SDEEETOD TS,

e e e

i N

-+

SECTION-B

Answer any TWO of the following questions

81 800 T DT docss 5905 33,0330 37w Aw, 2x]2=24‘M

5. What is Joule - i i i mson
cffect.'s Joule -Thomson effect? Derive an expression for cooling due to Joule-Thomson
86 - ¢3S 3000 wsmaN? 6 - T35 §5bs6erdt s586erD) somBosin,

6. Explain the Adiabatic demagnetizati : i peratures.
gnetization method of producing very low tem
0 8533 &Y S0 FoscdE YE'E Doass 0bEsE 5609 3380505,

7. Derive Planck’s radiation law, Deduce Rayleigh Jeans law from it.
3208 Do S bo7)00Se. 63 Srod 8D B5, DHIrY oot I,

8. Define solar constant and explain how it can be determined i
ne experimentally.
&8 {orosR DDoSHan 2B 3D ST O SIS DomSinds 23BoSos.

SECTION-C

Answer any FIVE Questions ' 5X3=15M

%1 $00 T8 D> 06 HHOL FarESIvw Ty ainn.

9. State the two statements of second law of thermodynamics.
a31as r-‘_&y G083 JDIDS Joch 365\5.‘5'0&)&.

10. Derive Clasius- clapeyron’s equation usin ’ i
I 1 g Maxwell’s equations.
3528 H1¥8ETOR 3aAMA0D 5 HaHS- 5 505 5&?5::-@ as7)80dw.

11. Discuss the effects of chloro floro carbons on ozone la
L8 F6 D 5 o6 SE)S, Sl dosed. vee
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dal L \ e 8 T % N0 O ) e o el S B R O O BT B S P 5 R
”"““ H 0(» ’l)l(» AN Humlmu lhu ‘ Mnx Mmlm I’

i‘\“\‘“‘ any FIVE questions from Scetion A and 13 chooging atlenst T W()qm stions from each section,
ach Question earries 10 marks, ,

OIS QD S0k B Hod Hdisko Doth e dobtd Widothota & o 0t fj)om Qidrgrdo Hrdmiin,
98 wuify B 10 Wovikpen, 5% 1050
~ SHCTION-A .
L State postulates of Kinetic theory of gases. Derive an expression for the coefficient of viscosity
of'n gas on the basis of Kinetic theory.
REA 060 toR Drod (OO en DB, & & VEPO) RN Bk Yyfer Hrntiinidt

S BE O“l\)(‘:g»&l".

o

Describe the working of Carnot engine and derive an expression forits efficiency.
5o0Y abolEn SRBake DErisdnd D00 TR BB mﬂb!ﬁtﬁwwm U°m(ngam

3 What are reversible and itreversiblo processes ?
How does the entropy change in cach of these processes.

oEfodad, wbgbdad BB csHen w.orw?@xl) ? & (HBcbod® woh Dol K)Jvéao) 00D
DS00. |

4. Whatare thermodynamic potentials ? Dcnvc Maxwell's thermodynamic relations using them.
Stk -Jﬁgéwuwmﬁ&b ? DO Boll ErB)BS AFHOY BEsnine Trnty.

ok What is Joule-Kelvin effect ? Derive an expression for Joule-Kelvin cocfficient for Vander Waal's
gas. ., i o

S-8OS HVBBD OXPID ? oGS TrakpdPh PE-8DT Hr¥kod Trtyio.

SECTION - B

6. Explain the method of liquifaction of Helium by Kapitza method.
s°gg HEOS® S0 (BDELE (HBaHy DHBOHLD.

7. What is Adiabatic demagnetisation. Describe an experiment of producing very low temperatures
using this process.
RE°GE AEAHAbESH SHHD 7 & (HBcH Ty o) eRffEoH MBS B
500 5HHw.

8. Give acomparision of Machll-Boleméum Bosé—l? insteinand Fermi-Dirac statistics.
BEBS-5°F 58, 6 -0SYS H0atn 30)-EoE BB ddhireH QGQJ‘)?{)A)

9. Derive Planck's law of radiation.
0§ N8B DdhHodwd CIORTATOIAVE

10. Define solar constant. Describe the construction and working of disappearing filament optical
pyrometer.
Fode) "govoéé:o OIPIN ? @(59)'536’3365.)'3 ooty 536“@6553&5 Vo230 LrB6m HAB

PSR DHBOYHw. 5




5x3=15

Answer any FIVE Questions. Each cartics 3 Marks. |
VT 0th (BHOH JSegrsin (@rdiviy, B (BHKH 3 otiyen.

11.

Determine the rms speed of amolecule of mercury vapourat 300k.
(Molecular weight of mercury =221 ; R = 8.3 J/mol-K. 2

300k SRS B Ko PSS eril) oo @), rms v LoD,
(FSBS ee0grssm = 221 580%» R = 8.3 J/mol-K)

| i 9 oC.
Find the efficiency of a Camot engine working between temperatures 27 Cand 127

12.
' 27°C Ba127°C afitfde Hify 5T SO Aol BEED ESRFsH.
. 0
13. Calculate the change in entropy when 1Kg ofice at 0°C isconverted mfo W@tgl}%( 1 ??(C
Latent heat of fusion of ice =3.34 x 10° J/K and specific heat of water is 4‘20 g-K5.
0°C 55 Ko 1Kg o 100°C 555 Siore sraysth m dolhe® ity S,
oD [EDSS HYHE =3.34 x 10° /K obatn HB D8PLs0=4200 J/Kg-K.
14.  Derive Clausius-Clayperon equation from Thermodynamicrelations.
SRNBE BETe00 08 SRANT-ZH0°S 508800, Toerkgsn.
15.  Givethe distinction between adiabatic enpansion and Joule-Thomson expansion.
?gﬁséé 33555&58’31) SBaso é‘e‘f—m"sﬁn‘\)ﬁ 55°§§6£53’))JQ> Balg Bl (Featusim.
16.  Explain the terms ensemble and phase space.
AJ)oensS HBay Segosined DSBoHLn. ,
17.  Explain howeffective temperature of sun can be estimated.
ESlevey t_%&’)ﬁe‘ﬁe:r é@;uﬁéﬁa HeBoH B’théﬁ) ARBosHAm. -
18.  Findthe Wavelength at which maximum energy is radiated by a star at temperature 3000K.
Given Wien's constarit=2.9 x 10? m-k. _
3000K éﬁg@% DG o SESSI0 €§6Q{§‘B_§’§éw écg 103 8 6035@055 Lo,
B8 gorotisin = 29x 10° mek., : |
| . | SECTION - D -
Answer ALL Questions. Each carries 2 Marks. ' 5x2=10
O B0 SSrerisin oo, w5 BES 2 sty '
19.  Whatare transport phenomena ? | '
KD CSe)ﬁ'Sa’qdiFozémﬁ&b ?
20. © Whatismeantbya perfect black body ? Give one example for man rhadc black body.
' BOFE &) S0 0SrEd ? LS A8 KA SHK 2,8 ST Seafsny,
21, State Carnot theorem. '
56 RIPOSBNE HE, '
22 Define refrigiration. State two properties of an ideal refregerant,
88860 DD, etst) B8DSEA K)s50en BoRoBY D)0,
23.

What is Temperahue-Entropy diagram ? Give any two ofits uses,
SEE-Aood Besn oM ? oy SBrrren Bolodd Bensydo.

A
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Duration: 3hrs o i " ,
SECTION - A - .
2x12=24M

Answer any TWO of the following questions. ,
£00 B HZi0 Both HHOW HRREHHAVEY O,

7 . ' g 1S . . i

1. Derive an expression for the Maxwell’s distribution law for molecular speeds in a
pe ; . ) I

L on M GAST ' il ot . .
' 28 TSRS i DO DEBHO BoWwedn 805 SrE S Hinsse Kngow

SR DOTHHEW

2. Describe the Carnot cycle and obtain the expression for its efficiency 7
| 565, w35 BQo, TR BEEH SASTREVE Dk, T
3. State - K. o e - -
() Second law of thermodynamics (b) entropy and explain how these are related:
SFUDE oY) BotS DAVBRR, HOA SOBHDR DSsWOD © BoB08 Wikstie POWOFOR HHOOWHN.

4. Whatare thermodynamic poteﬁtials ? Using these, obtain the ratio of two specific
' _cCp : : o L
heats of a gas [y = Cv] : |
SF1RY sz M o 7 HBO $DARA0D 25 ALY AN, Bo DBABHE0L PYBE

- HEBBEREND é;mo&)o@g’”' '[y - %]
SECTION-B

Answer any TWO of the following questions. N T
200 B S Dot HEH VAT FHATVEN. C2x12=24P
‘5, State and explain Joule-Kelvin effect obtain the expression for the joule-Kelvin Co-
efficient. . ‘ o
8PS 350 HOSHVD DYWOD DSOOHED, EIES Y5 IHERSHNGHL DGV Tz,

6. Define and explain adiabatic de-magnetisation for producing low temperatures
with a neat diagram. . '

OGS DBV 851 S DiD0w s D0 T O, AJEBD RPoT HARITOL TP
Dt HEFFA00ES HPOTHHE. ' : :



: Kapitza’s method with 3 nea;
Describe the method of liquification of Helium gas by Kap eat

diagram. o5a0SS DBOOWED

5
B2 252 S0 itk dek aFag KPR '
‘ - ing of a disappearing

! : rk
tion and WO
8. What is a pyrometer ? Explain the constri¢
filament optical pyrometer ? o, SO DERHEVE DSDoEHED
6 Lo1b osm Sav ? BRI 81 65,7 OB D5

Answer any FIVE questions.

£00 RES 53 ot LIOH DD HveD geokva.

9. Explain Carnot’s Theorem ?
5565, deRosni 0800w,

10. State and explain Clausius-Clayperon equation. -
2QOD - T2YeS DEROSENT DD DHOOWED.

11.  Explain the effect of Chloro-fluro carbons on zone layer ?
EES e £6° - 756 55 Sanann, B0,08. -

12.  Write a note on refrigeration ?
48856002 OV FAHOS ?

13. -Calculate the value of r.m.s. épeed of Hydrogen molecule at
5000K- K=1.38x10-23 /K. : .
5000k 6565 55 20855 oro) ok, r.m.s Sisn sevsis 88000, K= 1.38x10-23 | /K,

14. Calculate the efficiency of a heat engine working between the two temperatures of
source and sink as 300°C and 130°C, |, .
25550 Hoain Lobe daitden 3000C Seaty 1300C B0 égobogy B58% 88,0508,

15.  The efficiency of Carnot engine is 25%., On reducing the temperature of the sink
by 50% the efficiency is 50% what are the initial temperaty; urce
peratu
by s ‘p res of the source'and
w8 5207, A0 L 25 5% o s R0 59% G0y w0 65 50% e @0
5 ° 3
OaRIADED SO0 HoFe Gap OIS woes ? ’

16. Using Wien'’s displacement Jaw, calculate the temperaty

in Sun’s radiation
Py ¢ wave length correspondip

Wien’s Constant = 2.92x10-3mk

55 535:5 Bo3 dngo o R0 Sa8te 58 0t
U P

esvon.a_g,san A = 49004° &5 Q0085Y b = 2.92x1

re of the SUN, Given that
8 0 maximum energy is

» AR 0% 48 DSt ROROPowH
0-3mk

P> AN



i SECTION - D
Answer ALL questions.
800 6B, B FEREIID PV

hat is meant by heat conduction.
RS OB 380 7

17,

Explain “Reversible” and “Irreversable” process,
8 Fas HoO0E A0 HBOHOT0 DBOORD.

‘Write the applications of low temperature Physics.
o, &asyme Jo8Y Y OLBETOD Fohob.

1. " What is a black body ?
- EHIW osmIW™?

72, State Planck’s law and its irﬁportance.
05 DRFHVEL HO , TR Spriooggisito ZPOSWBD.

6x2=12 M
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SECTION - A
Answer any FIVE questions 5x5=25M

\ 1. Explain transport phenomena of gases.
k. DTS 25D GyRFICIBNT) DSOOED.

2. What are reversible and irreversible processes? Give example.
IS S0OD BA5S BEAODR JO0?P SesRGHe0 RIW,

3. Calculate the change in entropy when 10kg of ice at 0°C is changed to water at

20C (Latent heat of ice is 80 kcal/ perkg)
OC&EBES 5¢5 10 86% oo 6 2°CHFPVS 6O Dore 5703

DOEPDETSOT KLY DOB? HoOTH 505D HTHH0 25 8% = 80
8655806en. : |

4. Derive Clausius - Clayperon-equation.
SRS -FDTRO HEOBBEE R0 BTYEOTIOED.

‘5. Write a short note on the effect of chloro and fluro carbons on ozone layer.

5,855 266 o5 E56° , DI TGH, BEPDO (VOO OO Ty SROS0B0.

_ Calculate the inversion temperature of helium gas given a=3.44x10? newton -

m#*/mol?, b=0.0237x10-% m3/mol and R=8.31 joul/ (mol-k)
S50 ERASNE) GG, DETHID SIS0 BH0EPH0E00.

-m#/mol2 , b=0.0237x102 m® /mol and R=8.31 joul/ (mol-K)

a=3.44x10" newton

How is the temperature of the sun is determined?

BB G008, GHEOBIO D&y BEFPOLDE).

temperature of the sun with the help of Wein's law, given
AD

Se00PH0E0.

8. Determine the
b=2.92x103 mk. Maximum wavelength = 4900

55 DODE0 DANOD? DR SIS



9.

10.

11.

12.

13.

14.

15.

16.

SECTION -B
at least TWO

Answer any FIVE questions from section Band C choosing
5x10=50M

gtion carries 10 Marks
{0 Favicvieley Fabelile

questions from each section. Each que
Ba Bod DES-©, H oxod BH50 Botd B
OOBS HBRERDE0N0 R,

Derive an expression for the coefficient of thermal conductivity and viscosity of a

gas on the basis of kinetic theory of gases. , : .
SO BEETOD DEROB SEROOP SHRTEDs Soocin arasn RES B

BB ERO0 TR
Describe the working of Carnot’s engine and derive an expression for its
efficiency.

PR BSEB 0Redé 0.

BB DDV HBOO0T

e diagram? What are its uses? Obtain the

S8, a0OZO DD
g the entropy - temperature

What is entropy - temperatur
expression for the efficiency of a Carnot engine usin
diagram.

DO - SRS DOIN SR Saop ol BHEPPEd HPET CLlod
T0050 WS, BEHD DL - SEBCS DI SHBRRAOT ToeERE0.
Obtain Maxwell’s thermodynamic relations from thermodynamic potentials.
SHOBE IO 0B SPIDE HBHNHOS 5B BezoRR0 TRRIENRD.

What is Joule - Kelvin effect? Obtain an expression for Joule - Kelvin effect for

perfect gas and vanderwali gas.
S - 8BYO HOBO DHPBDO? B, TATNRVEO S50 TR0LE G

AN D) RS - 8H5® HOS HEBBE0 TreERE0.

SECTION-C
How are low temperatures produced by Adiabatic demagnetization? Give the
theory.
?gﬁgé Ffolovely el otz ég&@s ©e), SABEBOTO DY SleleSILenvy
?oc;cgoé HE0R HHOOI)DD. ‘ ‘
Explain kapitza method for liquefaction of helium gas with a neat diagram
S D0 OV FEEO0TERS Todip HHBO SHHB DO SEeClevtlel oy

DBOO TN, _
State Planck’s Hypothesis and deduce planck’s radiation law.
&pO§ HOHEHO 38, &p08 O8O HAIEORV0 Toeg) 0.

17. What is Pyrometer? Describe the construction and working of disappearing

filament optical pyrometer with a neat diagram.
P06 HRIR? BeyY, 2005 &3, DEPELE DR, BoOAD

HDBID DB W8 O BN BR HBO0YB0.

18. Describe Angstrom pyrheliometer experiment to determine solar constant.

FPO QUROBL0D) B0POE0S 806 -Fso PEROR Hotdorh HADTITB
c“agoa’g)a’m.
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Affiliated to Adikavi Nannaya University) : 2ro8 DB88E KrEedy AEmBoHEn. T H08 HS FFod IsrY a3,
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= (At the end of 4% Semester) 8 Wha; is solar constant. Describe Angstrom pyroheliomefer experiment to determine
(For 2014,2013 batches) . : / 561 tatit.
Part - 11 PHYSICS Paper—IIB | S . )
o (Chemmodymamies) ST Rrgrokiin ol Hb8? RS oKiniD SSTSTRE woRgES pEE-ORr Dith GEniSoD S0 iy, -
Date: 10.04.2017 FN T ey \ .
Duration:3hrs Max Maks: 75 L : SECTION - C
i . | Answer any FIVE quéstions. . 5X3=15M

SECTION -A

- 80B FEE° DI BHoo HSoegrsdmen [FPX0SD.
Answer any TWO of the following questions.

2X12=24M 9

What are reversible and irreversible processes.
(B0 TESES DJ Totd [HHoH JBErgroen (Era0d, BYSS S0 DI HEen GITID? ‘
1.  Derive an expression for the viscosity of a gas on the basis of Kinetic theory of Gases. 10  Explain internal energy (U), and Helmholtz function (f).

Tl EmSeS DEoso GEREOIT dN Tud) st SioEtniD eanBois. wosios 15 (U) Sbdn el Ehaoisn (£) 9600w,

Describe the working of carnot's engine and derive the expression for its efficiency. 11.  Derive clausius - clayperon equation.

SE\TaoEin Enty SOEcs Dersin DI60HID. HOAD T SEIH MiEtET asyRoi. SRS - 55 BEESND aoBobHi.

3. Define entropy. Explain its physical significance. Explain the second law of thermody 12.  Write note on effective Temperature of Sun.

namics in terms of entropy. KoetingQ Derss aRfE rirg) Erdpn.

J0ED o D, TR Fat) F8Y BN DSBoHED. JolE egrbore aFrdEREHE) Botid AN - 13- Atwhat temperature is the r.m.s speed of oxygen molecules will be double of its
Benydom. _ . rmsat 27°C.

4. ‘What are the thermodynamic potentials. Derive Maxwell thermodynamic equations from / B éﬁ,‘;uﬁ‘f 34 s§3e35 swHo LS S 27°C $§ r.m.s 3r(§m DenSH Both By s
Thermodynamic Potentials. ' : - . 14. Calculate the change of entropy when 300gm of lead melts at327°C. Lead hasa latent
eBKBEEsyen woll D8, SER6 Singdero aFros dego ol aoybod. heat of fusion of 5.85 cal Jgm.

! ‘ L | ‘ 300 (e bisse 327° C g Sonsigpesd SolEtne® srtyy do8? Bo bSS HFFED do3
SECTION - B ] ' ; s ol s ‘
Answer any TWO of the following questions. - 2X12=24M 5.85 cal Jgm .
' 15. Abody at 1500k emits maximum energy ata wavelcngth 20000A°. Ifthe sun emits
Bod 8 6* 53 Toth BHeS SEmpeSEney (DD, . , 1 - ) et el
wou e the temperal .
5. Whatis Joule - Kelvin effect? Describe porus plug experunent and explain the results. maximum energy at a wavelength Wha p
‘ 1500k aSpKs Sg) o8 59D 20000A° 88orgiso o 110g 459 Deistse Jigod. el Hod
&6 - BS H08S corAm? BFES - Hh BEerEnd dH60D, BErK $OSSE00H DGO, ‘
d [ ens? Koy 48 SomoBoD BGorg S500A? s Hrtd AREKS 2087
6.  Describe the method of Liquifying Helium by using Kapitzmetho 7
' 16. 2 moles of oxygenat O°C are compressed until the volume remain 1/4th of the ini
Ebtz 3580 a5TrhoD Erpdho (Trdsdnd a8l B Bdln DN HGohdw. .

value at the same temperature. Calculate the workdone.
! 0°C :xg Both Arde wbs sdups o8 adfuld S It HoDEEE0s o sdge
‘ SobAoSTRE BAS $IQ BEOHIL. :

A — e ————




17.

18.

19.

20.

21.

SECTION -D

Answer ALL the questions.

808 e BHOD ISrrrSive .

What is meant by mean free path?

AT DS SSrI?

Draw temperature - entropy diagram for carnot cycle.
S5 SEEHIH AHS - olETD Y DXV A,
Write First and Second Tds equations.
058 S0 Bors Tds BEnEBmELDH (A0S,

What is the principal of adiabatic demagnetisation.
RO DB B8BmO FrFSE0D (o

What is Ferry's black body.
B GEIDH ESTID?

‘What is Pyrometer.
oot eSTEMD?

Gy

6X2=12M
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- (At the end of 4th Semester)
(For 2012,201 1,2008 bn?chcs)
Part - II PHYSICS Paper — I1 B

Date: 10.04.2017 EN
Duration:3hrs | S
-A and B choosing atleast TWO questions from

Answer any FIVE quéstions from Section
10x5=50 M

—_— e ———

—————— Max Marks: 75

each section. Each question carries 10 marks.
DES A 5605 B 08 8550 Dot [Hifer dodE Voot SB° 9 BEHo SSrerdine

(Erasoso: (38 (BHD 10 Sy,
SECTION - A

1. Derive an expression for the coefficient of viscosity and coefficient of thermal conductivity
of gas on the basis of Ke.nitic theory. . )
DSOS ?oagoéo egrore oo e Heassn B PTG DB SNIB
BB TR, -
State second law of thermody_némics. Describe thermodynamic s_ca'le of temperature?
618 o Dotk Dapisrd) AsDosol? SHHBE eifiries SrEn D800S0B?

What is T-S diagram? Derive an expression for efficiency of Carnot’s engine using -

T-S diagram. s,
T-S Heaiin @RPIDL? T HerQ) H@PA0D BADOE0 BESH i8S aemBoSod.

What are thermodynamic potentials. Derive Maxwell’s equations from thermodynamic

lpotentials. .
+ 6E/1BE Foyer ESTRD? BE Feyo Hob KFERSE KEtEesH TaRos.

What is Joule-Kelvin effect? Derive an expréssion for Joule-Kelvin coefficient.
&6 -BES (HgrSiin ORXrRN? FE-8S D8 S8 amBosol.

SECTION -B
Explain regenerative cooling? Describe the kapitza’s method for liquification of Helium.

HROTNSE BEOEERMED DSBOS0R? 2rDOHOEDEBETRE EheR SEBA DSBoSOA.



7.

[y
o

m
duCln 7 IOW =
ro
ression for P "
WP
qve an ﬁég
isation? Derve 4 ) .ffg’L
apnelisatic 59
What is adiabatic demag ) éé(jg@ 5507
ohod netisaction method: G50
by adiabatic demagnet ) s 0% e
4 o3 ] it
BERE DSEAMOAESmED O J? POk ack b ody radia
o B M o )
. O&- . n d
rois sREsmRY eedos orpy distroU" ) 5e)BO0 ter
: ) a for ent o —_—
Obtain the Rayleigh-Jean’s formula 549 NLe s pyrohe“om
SRy O88mod® 48 DSt HSonohod d working of AngS :
valial - ionan
" nstructio
'hat is Solar constant? Explain the co S

Whatis n o gbaég g)ov&ea
to determine solar constant. 2 Ep T

' 8 @oﬁ@"‘s) o
FSyoroso emRDY Eyorotord BHFIEIS CER

DD D ATESE0H DSB0S08.

Explain Bose-Einstein distribution law. Apply |

i nergy
hoton gas t0 obtain the €
ttoap

distribution. 4 alwdd @GéPSWQ’iD@é
5°5-058S 086w DaisrY DB6o0s, D ¥ DR TG
©B80S50&.
CTION-C
= 5x3=15M

Answer any FIVE questions. Each question carries 3 marks
O3 b BHe® SEreSiven ((Pohol. ($8 B 3 Srdyen.

11.

12.

13.

14.

- 15.

28 omRByiS0Es S&)8 wand K85 QS 107 K oo K08 3

At what temperature will the average speed at H, molecule be the same as that of

N, molecule at 35°C,

SIS 55 H, ety G0 507150 e, 35°C 555 5y N, o B0y H0°56 Srr8
JrSore G008,

State and prove Carnot’s theorm,

6 Pepodini® 0009 amesy Sasos

Calculate the changc; in entropy when 1 kg of Wwater at 100 Cis converteq into -steam at
same temperature (latent heat of steam = 22.68 x 10°J/Kg)

100°C 68058 55 o 182 % oF adis 5% S0P 6%, Q0T 55
SHEwE. (D6 @6 el g = 22,68 10° J/kg ) .
Derive Clausius - Clapeyron’s equation. '

S;?odﬂﬁ—srga’ams ﬁbédw&)& &E)BoSod.

6)(3&)

In an atomic explosion, the maximum temperature Produceq
i } Was 107 K Cal
- “alculate the

wavelength of maximum energy is radiated from it, Wiepys constant js g 2
: CmK

« 58 e
488 Kom0809% oK S5 88008, HS V008D 0,292 ¢k



e

16.
17.

18.

\ilhat are pyrometers? Write their uses.
«\i:i:of ORTRD? & AHBFT (FPCH08?
3 %ég;e properties of ideial refri%irant

B ), omen Dd?

State \
Fermi-Dirac distribution kw. Give its mathematical expression.

NSNS &‘ééea Qsrd) EgDoBs. D8 Kdees DGO \aeahod.

SECTION - D

Answer ALL questions. Each question carries 2 marks

OR) Bt Shrrin Eohol. B0 BHD 2 I

19.

20.

21.

T

23,

What is mean free path? _‘
ATy B Dot @SR
What is reversible process.
Syodah BB @B
What is inversion temperature.
e SREKE SHTR?
: Exp\;ndi’:;'ry’s blatk\b;ar
0 ée)‘gé‘@pzé)é) DHBOTD.

——— T —

What is refrigirator.

B5DEEm CHOlBED OXPIN?

5x2=10M
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uratl()n 3hl‘s

An
ques‘tver any FIVE questlons from sections A and B choosing atleast TWO
stions from each sectlon Each question cames 10 marks. ,

i . “)gs < NOASW & Do $Q%0 Bodd JFen Jos 13«0.)&)0@5" DD 8
50500, 58 o), S 10 drdyeo. .
' S T 5X10=50M

0% J8rerdo
- Sectlon A

Obtain an expression for the dlS’[I'lbutIOIl of velocmes of gas molecules usmg Maxwell’s

speed distribution law.
JrHYDS St Z)eédca wé;ﬁ» eawdm.)n" FoilowtV) emoQ)v 2’36 Déds'aso ,of)asdz'a":)l

T Todpaw. : . )
Explain carnot’s engine and carnot’s cycle. Derive an expresswn for the efﬁmency of a

.carnot’s engine.
963 afrogan S0dafn 5"56,1 SEAVO a;;ow):m sotjl o:iJoéaﬁ.D agasa

DEIET) TEDID. | - L
Obtain the expression for efﬁcwncy ﬁom 1t

3. What is Entropy-Temperature dlagram
Dogd-eTPEe LI OJTID. 800G BESD .of’.);vsém‘{)‘l U°aoé.).>m>
S thermodynamw relations from

4. What are thermodynamlc potentlals‘7 Obtain the Maxwell’
s .obbsdca"e)m wa@:m

them.

Colplcly ésvéw 0ITDA? TEA0C BPHYDS aaﬁe‘.’é
C,

5. Show that the ratio of two specific heats ==y, usmg Maxwell’s therrnodynaxmc_;

relations. |
C
2SS BEEEPOR) &AL ot :)%s:i“aou Dind Z’L =y o



1 , ll] ‘ , - X]) (1.‘75]

5708

vyl # £9

2 - A r'J (%
, . ons Ph" n.g )
o What it Janle Kelvin effect. Faplam the poro el

o, ) 31
4 O
the Toule Kelvin coefficient. 2 g0 0)\ o 00 4
J § Py PG 50 -{\')/oij‘h' ’ ,)
e Bhe K SIS NS UM DTN NS IO IS ere
O temp
, oW
PO e ) \ t"'(':'gﬁ}.”ﬁu

A41i0n 0 y
,~()dll(,ll()' : OOODO')JJ
7 f"\’;\lninﬂ)(‘ A

. of p
dinbatic demagnetization tnclll‘:; oe]f?édm KJO

. \ N s A b o ,
AL S 008 Docstrda Rbs D0 b atistics:
- Distinguigh betw

Lag ]
D25

Tari-1irac St ,
'cen Bose-Einstein and Fermi Dﬂgjw’vm gros» n’s law arc the
5 4 ioh-Jea
R 05 D06) - GO°8 (o570 200 and Raylclgh ]
- Obtain the P]
Special ¢

Fof D&

. . Jein’s law
9 anck’s radiation Jaw. Show that Wein
ases of Planck’s law.

-85 0rd

Ore Qrgaansy TPt DS @0daho D”’Sb
Qé5§ K:ocscvao.‘() TIPK)a.

10. What is 5 Pyromet
optical pyrometer. 250D ‘SUO&WD‘)*
DTDOD 03527 G Fgoaly Hodvotn SHAD BT 2

DB DD‘E"&’)& DB

S0 205 {JJ"Q"‘Q%

ing filament
- isappearing
er. Explain the construction and working of Disap

Section — C | 5§X3=15M
Answer any FIVE questions. Each carries 3 marks. i
DT 6

9008 Siroraer atnsn. 158, 555 3 SEge.

I'1. The coefficient of viscosity of Hydrogen is 8.6 x10"® N-g/m? at a given temperature and
pressure. Find the coefficient of therma] conductivity of hydrogen for which the value of
C=1.1x10° J(kg-molehk1
&S 0D &S 20605 S, S¢S 2

Ead R) fErthiago Densd §.6 x10° N-s/m? .
C=1.1x10" J(kg

-mole YK Depes B¢ rEad SRTTEE] thrago Densy
S Qo).
12. What are revers; ble and irreversipje processes?
AU 605 OIS HEoDHD 0SBy,
13. Find the increase in entropy when 10 gm of'ice at (°
temperature, given that the latent heat of fusion of ic

d into Water g
eis 80 cal/gm, *the Same
0°C &5¢8 10 gm B950°2 SOAY Srocsy 0de)(is

& Deore moemé Dogydy

0 Denss g0 cal/gm,
€quation,
a0,

N0 SRR 080, )¢5 0> e5Desssis (O’
14. Obtain the Clausius- Clayperon’s Latent heat
FR0DR- TS Kai’)oédcav.‘()l AT



15. Distingui :
glssstlr;gulsh between Adiabatic and Joule-Thomson expansion. —
RORE 20000 &S- Ery® TiEare dgy Sored goswsw.

16. What is Maxwell-Boltzmann Distribution law.
S0 EONDES- Segu 20D DG DAHATDY GPOIVD.

17. What is a Black body. Explain Ferry’s black body.
SHR BRP VIMTI? PO Gy HRIY DHB0EPB.

18. Explain Wein’s displacement law.
DS PRI APGH0R DDOoRDIN.

Section - D
5X2=10M

Answer ALL questions. Each carries 2 marks.
o) 3B JIrETT e T80, 258 HHS 2 $5°89)00-

19. What are Transport Phenomena of gases
T30 9DEDD NI ITPR?

20. Define Entropy.
Do DGO
two specific heats.

21. Give expression for difference of
Bot> DITare BrrdS DNEETR) FosOBO. L

~ ~53. Draw the diagram of IEa}n?%&‘s method.
S°iae§ :agaoinsb Ze300:80 HaOSD.

23. Define Solar constant.
Jd ’«gU"oSé}Jm eI I

* ok k 3k k
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c: S=smssmmmme e ———=——————m—oo——o—=SSSSSSESSSESSSEESEEEEES
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ation:3hrs Max Marks: 75
Section-A

Answer any TWO of the following questions 2x12=24

@ SIS Botﬁa@’aé&oga BEFERSSOR (FPdbod.
L. What %S transport phenomenon in gases? Derive an expression for the coefficient of
viscosity on the basis of kinetic theory of gases. o -

T HoS® @RS cSe)ﬁsa’qcﬁer» OSMPID? DY v
Rffaribetsnss $sterR) aTRcdim.

2. Describe the working of Carnot’s engine and derive an expression fo
o5i\ by STk DEESed HPobHie. T LSS B Dogteatnd

iﬁeéﬁ)cgoéo Elagelelay

r its efficiency.

aav)Bohdn.
w does it change in reversible and irreversible processes?

3.. Define entropy. Ho _ o
a(hodas S0 oEhdad sgHed’ Jo|Esh

o(&*D » Do
S8 HB5BODE.

4. State and explain Joule —
coefficient. .

£6- 305 $OSH BY), DSBoH. F6- 3

Kelvin effect. Obtain an expression fdr Joule -_-“Ke'llvrin )

&Sttt Hhssans

azmRoihi.
Section-B B
Answer any TWO of the following questions 2x12=24
HF BotbHEHS BSrErsined (@eahok. -
5. Explain the Kapitza method of liquification of helium. |
" DB00%)Rw..

SrDc%0 ((5DEGEEND é%aéga’scgé’é Al
the adiabatic demagnetization method of producing very low temperatures.

e amBoHed D800,

troms

6. Explain
?g&'szgé 3650‘533‘20535258385»5638 T @Y)R

7 Define solar constant. Explain how solar constant is determined using Angs

pyrhelijneter?



Doy 2
et gro i QUgIopED. wollg= & e
“ . A y
Dby Eofifoths® DB0ORI. 1 ation
e oo ayla from
8. Obiain \\’i;c"\& formula and Rnylcrgh-.].cnnb g),lg:ﬁ;: b~ P
20E DBSmir ool OF) S 5x3=
i Section-C
. Tons
Answer any FIVE of the following qucst:{:o&'
QBT 0 (HHOH BrgrSBoed (&
N ics.
9. State and explain second law of thennod}’;agm'
SiHiases BorsRdirR 8 8800 (ofaperfect 85 o
10. Derive equation for difference of two Spemﬁ;l;zﬁ 5 DoEétieasO &)
eSS HBY) Dot DBLFL So6s |
| son _
11. Discuss the effects of chloro and fluoro carbon

y D500
LES Bsios S5 oak FOGSe EFE
12. How is temperature of the sun detcrmined??
RPBTNE) PSS 242 R)gwﬁ_j&'.
13. Calculate the value of R.M.S. speed for hy
1.38x10% J/K) s
: fPed0s00.
5000 K ¢ 2768 wmdH RMS. Sk Dendido &

(k=1.38x102 J/K)

14. Calculate the change in entropy wﬁen6 lkg -?f ice at 0°C is converted into water at the
same temperature. L of ice= 0.336x10° ] kg

drogen fnolecule at 5000 K.(Given k=

0°C 5 kg Hoth o aFds8 dbom &re51H JoEHE Lrtoyd Lkl
Ko, 0 ($DSSSHREZS L=0336x10°T kg

15. Calculate the temperature of the sun from the following data. S = 1.34 kw/m?, radius of"

the sun = 7.92x10° km. Distance of the sun from earth = 1.5 x 10° km and Stefan’s
constant =5.7x 10 W/m? k*

B)R8Bodini0l Grid SPES ErPSd., S = 134  kwhmd
(e a‘;@"gé» =7.92x10°

km. gD08 :6;66;5% Ko 8r88n = 1.5 x 10° km
PO ROU0LSD =5.7x 10 Y2 K

gﬂ

g

16. A black body at 500°C b

a surf: 2 : 4
J/s. Calculate Stefap’s constant tiéce area of 0.5 m? and radiate at the rate of 1.02x 10
0 o . .
500°C &8 = ée)%%‘f)“”

29 W08eRmesy 0.5

= 102x10° 175, (53§ gorossns i,




Section-D

Answer ALL questions
0 PEHeDH PErErdood (Fchok. -
17. What is mean free path?
‘Sasag‘écéé:q%a’:oé:o OSTRIN?
18. Write the physical significance of entropy.
DolEtD FPOY|DeswagEl [Feaskoie.
19. Write any two applications of Clausius- Clapeyron’s equation.
SREHD-THTS HEBreRTNE) ST Totd @DSETrod (FPabod.
20. Write any two properties of good refrigent.
$o00 25DL8B DwE) DIT° Vot FYLweod (FPabok.

21. What is a black body?
SREEEOE) OB MPIN?

6x2=12

22. What is a pyrometer?
25005 @drEn?
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SECTION - A
5x5M=25M

Answer any FIVE questions.

i

1+

Explain the transport phenomena.
DD HHIHZod IS0,

The efficiency of a Camot’s engine is 60% calculate the increase in the temperature
of the source so that the efficiency becomes 75%.
SCReHOX BEE 60%. eabo sy dng), BEST5% s-sazxgq o~ eegmés‘n

DEHS0D BHroHE,

What is T-S diagram? What are its uses?
T-S 08 3030 ol SDB? o) ES3TPKEDTD?

Obtain expression for the difference between Cp and Cv using Maxwell’.

thermodynamic relations.
Zr5)38 agnes $5rEBeHveD a5@rnod Cp Hodo Cv

o Dl BrInsH $HEB=S dEmBoHhIn.

What are the differences between adiabatic expansion and Joule-Thomson

expansion?

;:5‘" g oxEPSinSsH Hodn FS-rins a:;;s‘ﬁ;’mv S ad;’mm TRaH08,

Page10f3

J

]

6.

Calculate the Invcrsmn temperahirs of Helium gas hz using the fllowing data
a = I Adx 10”7 pewton- m"f mol’, b= 00237167 m'/ mol and P ~4 3} joule [(met-

k)

0 8o Denden aL@rred trbatio ool Cud), S0 G005 1AM s
2 = J44x 10 newton- m"Y mol, b = 0.0237x10°" m” mol and R ~8.31 jouls (mol-
k).

7. Define black body and exglain Ferry’s black body?

5553 wird? 38 £555050 2ol

8. A black body at S00°C bas a surface ar=a of 0.5m” and radiate beat at the rate of

1.02x10*J/s ,calculate the Stefan’s constant.
25 2p8 X5% 500°CL 0.5 asesn Sropo 60 695 o8 1.02x107s 2

TR 65500 2inis IS §IT) prrcloD LHMGIm.

Answ:rmyF[VEqusdcnsﬁoméccﬁcnsBdechoosingulmﬂ’Q&mmh
section. Each question carrizs 10 Marks.

SECTION-B

9. Define the coefficient of viscosity. Obtain an expression for the coefficient of

10.

11.

viscosity on the basis of kinetic theory of gases.
o e Hsso Do, e“*ﬁet& Scpodo sordorr a e fmgsnss 35

E8mand FBothav.,

Explain the second law of Thermo-dynamics. State and prove Camnot'’s thearem.
4FH0E PP BolS AhHInDH IS0odin. B8 drose Wdod A=dotel

Describe the working of Carnot’s engine and derive an expression for its effictency
6% dbolFind S0, oA BFIDH ShEEoinD asmBoin?

12. What are thermodynamic potentials. Derive Maxwell’s equations by using them.

A8 IGnen o3mad. Ha :G:S-duoéf SRS aFriag Sh¥tason
aoBodhin,



13. State and ex

14.

15.

16.

17.

18.

plain Joule Kelvin effect. obt
coefficient.

ain an expression for the Joule-Kelvin
S-8

O 08 3Dy DSBoSH®. TE-BOF OnEH0SD BiEGHEy FBos,

SECTION-C

Explain adiabatic demagnetization. Describe with necessary theory how it is used for
the production of low temperature. :

ROES . Do dgo858mini D580, AAHBERAD ey ARFESD 3B
BHEADDH Dgrosind' v SPoHEn?. '

Mention various methods for the production of very low tenipefahxres? Describe the
method for liquefaction of Helium by Kapitza’s method.

SEON eégméo:ﬁ) 4#)3 Tk Sden Beyn, Bt HEBY DB Bd8803
58 DHBODHED. . S :
Define solar constant? E;
solar constant.

PG Jrosind 0o ,eoRiFEH p8° &rddr Hik ed@rRoDd RS Jorokind
EHFS (HEArrr DSBoSod. -

xplain Angstrom’s pyroheliometer experixﬁent to determine

Derive plank’s law of radiation.
308 D86 SrEsnd dE)BoHim.

Explain the construction and working of disappearing filament optical pyrometer
with diagram. -

Beosko Si5a$o8° ey o e P8 b Voo, B DEvSE Beyydn
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% PHYSICS Paper - IV
W be === (thermodynamis & KadutOn PISS) e
M0 2015y T ks Ts
SECTION- A
Answer any Five of the following. 5 X SM =25M

1. Explain transport phenomena according to kinetic theory of gases.
k TadHe edses dgrodo eresorr eSS gfitiabines A’)K)qu}&’m_

2. What are reversible and irreversible processes? Give one example for each?
DERS, oyt (BEHer woll HDB?EY SrSEH B9,

3. What are thermodynamic potentials? What is their importance?

SHHBE HeahSer eSFRR? O Dsnagd B?

4. Distinguish between adiabatic expansion and Joule Thomson expansions? |
RO oSS Hbd FE-gapS FESon My Bessoen TaHos.

5. Define black body and explain Ferry’s black body?
K5 eSmIn? 36 GESGDDH D500

6. The efficiency of a Carnot’s engine is 60%. Calculate the increase in the temperature
of the source so that the efficiency becomes 70%.
28 sBhdbolo 558 60%.apdabo efD dod 2008 o 58 70% ©Hod.

7. Calcu[a:tev_the temp,eraiture of inversion of helium gas b‘y using the giyén data. Gviv:glj _
that a=3.44x107 nt-m*/mol% b=0.0237x10"° m¥mol and R= 8.31 joule/ (mol-K). "
& (BoB Sevodsnsot brodbo and G DS adfisSH 88oSol.
2=3.44x107 nt-m*¥/mol% b=0.0237x10 m*/mol S6at> R= 8.31 joule/ (mol-K).

8. Determine the temperature of the sun by using the following data. Given that Wien’s
constant b=2.92x107 mK,wavelength corresponding to maximumenergyA,=4900AU.-
& (0B Bg0dsniN08 SrEgd Gnk) alfisH B8oSol. IS Joroko Desss b=2.92x10" mK,

rog 488 BomoBodS B8Rl deis Am=4900AU.

1]

. RIY-N-COLI.IC(HC (AUTONOMOUS)-NARSAPUR, W.G.Dt.
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; and C choosing atleast
Answer any FIVE questions from sections B an
TWO questions from cach section.

SECTION-B 5 x10M = 50M

in a gas.
9. Deduce Maxwell ‘s law of distribution of molecular Spe:ds
SrE3S oty e 3 dadn Qabard) &omyBocso

10) Describe the working of carnot’
by using carnot cycle. ' 5 P
9y5§ cﬁ:ggfain:éa 300,56 SESw H0& o S 8BS0 66‘;?

ngine and derive the expression for the efficiency
seng

11) State and prove the Carnot’s theorem.
5°8) dEzod W AKDod AEFDoSos.

A . - ic potentials.
12) Derive Maxwell’s thermodynamic equations by using thermodynamic po
4F1BE PoYavdo srabost srEzE SHHBY Sdossmiven d8BODHN.

13) State and explain Joule Kelvin effect,obtain an expression for Joule-Kelvin
Coefficient.

FE-305S 5087 39) 9580w, FE-8E5S 1omansd SHESHED FBoHL,

SECTION-C

14) Explain adiabatic demagnctization.Describe
the production of low temperature,

ROGE Docod0 B8 Bmsniy SBochin. BY %5
S BN HBoHkn?

with necessary theory how it is used for

TrA0D ONAPHED FBoS BB

15) Explain Kapitza’s methoqg for the liquefaction of Helium

gas with a neat diagram.
Sp 5580 oo 1sheaos S58R S0 By $Faso

8 93805,

16) Derive Planck’s law of radiation,
%95 D886 ESERINY éan&oiﬁ:é».

17) Define solar constant and explain Angstrom’s Pyrheliometer ¢
determination of solar constant '
o] 008K DEGD0HE, @soﬁ@;ﬁu
@’)(ﬁrmx)&&)zébo:ﬁoé. '

Xperiment for the

BETORHOE Siosront RS Ro08sn s,

and working of disappearing filament optical Pyrometer
with diagram | |
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Date' llhenr = §.ap mmm=
- V2.11.202
Duration:3nhrs D SECTION - A

' 5% 5=25M

Answer any FIVE questions:
1. :
Define mean freepath, deduce an expression for the mean freepath of molecule.
Siemen '
RYTHRE sogigno ABDeD, WD At DN S 8Bz Toen.
rocesses ? Give one example for cach.

19

- What are reversible and irreversible p
DEKE, By [BHEchen wol DS ? 2 5%, STPESm DY,
as using Maxwell's thermodynamic relations.

. Obtain the ratio of two specific heats of 2g
$)8 $EGesw BEmBoHED.

DEDS a3r@s $sogsmsned s8R oo DBEPGoo Sty A

r

4. Give the applications of low temperature physics.
0e) a&f{ife eHBGTED e |

5. Define black body and explain Ferry's black body. J

R DI pSrId ? 2 $A ORI DHBOHIW.
6. The efficiency ofa Carnot's engine i 60%. Calculate the increase in the temperature of the source so

that the efficiency become 70%.

2.8 o6 abolgo BES 60%. adp¥obo eefiEs o8 003 R BEE T0% ©HH0oD.

Calculate the inversion temperature of Helium gas. Given g=3.44x 1072 newton-m*/mol?,

7.
b =0.023x10" mé/moland R =8.31 Joule/mol-k. ‘
} Seaho oSN By DSBS e@;u{ééo ESFPSs®. g=3.44%x107 newton-m*/mol?,
b =0.023x 10~} m*mol 80 R =8.31 Joule/mol-k.
If the sun emits maximum

emits maximum energy ata wavelength of 20,000A°.

gth of 5000A", calculate the temperature of sun.

8. A bodyat1500k
00A?$t0KBG0 55 ArE0i0n. Hriy 5000A°

energy at wavelen,
1500k &&E(18 5¢ DY, 2.8 S50 168 38 20,0

K65 389 S0 KO s080 SEPHSD BEIeREm.
Answer any FIVE questions from Section B and C choosing atleast TWO questions from each Section.
Each question carries 10 marks. 5x 10=50M

SECTION -B

9. Derive an expression for the coefficient of thermal condu
SecsnDe @SN RTEoB SEEOrT 6355 (Hed

ctivity on the basis of Kinetic theory of gases.
5% HDEBeasinDd $Em)BOHED.

10. Describe the working of Camot's engine and derive an expression for its efficiency.
R BESDH DGR, 48°)D0ID.

S GHoDOEE 5B DSEND DB3BoHBM HHBA
2,



ite anote on entrop y change in reversib]a

11, Define entropy. What s the physical concept of entropy "WI
8 GInB) L7y

and irreversible process. a a0l
Doy D0, JoS'D Gt FFOE grisS O 7 o, Lyt BIBIHD” 2L ¢
SNy (EecivaD.
12 Derive Maxwell's Thermodynamic equations from thermodynamic P otentials
aray 5y 508 SrBIS ey S8l Tomtns.
fficient.

ffect, Obtain an expression forJ oule-Kelvin coe
Boew.

tate and explain Joule-Kelvine
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etisation method for producing very low

14. Explain with necessary theory the Adiabatic dem'agn
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temperatures.
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15. Explain Kapitza method for liquefaction of. helium gas with aneat diagram.
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16. Derive Planck's law of radiation.
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17. Describe Angstrom Pyroheliometer experiment to determine solar constant.
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18. Describe the construction and working of Disappearing filament optical pyrometér.
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