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Time: 3 Hours Max Marks: 100

SECTION-A (4X15=60 Marks)
Answer All questions
od) HHeH Sdrgrdsne (FPcsosd0.

1. a) Describe the working of Carnot’s Engine and derive an expression for its efficiency.

LR R VRN W IO TR\ CRL . LT (V56 S T vt

58 dhoFo SATD DParRy DiSBod TR BESE $80E8E0 TRgOs. (5+10)
(or)/Be
b) What are thermodynamic potentials and obtain Maxwell’s thermodynamic
equations. (5+10)

JH

ALY Seyod ADoSol. DKo SrEBS BFeE KbEtEeR> aaydotod.

2. a) What is Joul-Kelvin Effect? Derive an expression for Joul-Kelvin Co-efficient for

4 real gas. (3+12)
{ FSE-3S $0B0 OITIN? I PewHed FE-S0FS DL %5880 asnBotHm.

(or)/Ee

b) What is Pyrometer? Describe the construction and working of an optical pyrometer.-
260066 odrrdn? (o7 PEW0E Aoy $0a SIBA et o 7y R

-—

a————

3. a) Explain the translation, refraction matrices and obtain the equation of Focal length

for a thick lense. (5+10)
i}::ﬁ@,ﬂoé HoBdS» aSLéaféé Sr@Eod HHBoDHB. SO BEHd ¥&¥o RJ"aJ‘;SoéU":)é HoE8mo U"a)go&.
(or)/Eo

b) Describe with theory, Newton’s ring’s experiment to determine the wavelength of ¥ ™

monochromatic light. \ (15)
¢ $mgo§ Sodiro BEoTR) D380, DESE S0 SorFEi0 EHER Ry Dibodod.

4. a) Distinguish between Fraunhoffer and Fresnel diffraction. Describe FraunhofferA—""

due to single slit and deduce the position of maxima and minima.
D5 $000 GRS DR Hise ool ool GPSHE e.od DO Sy IR DISETRY $Qod 1 N

Ko B E3% ek Ko gm0 ToRod.
(or)/Eo

|

| b) Explain construction and working of He-Ne Laser with the help of energy level
1 diagrams. Mention applications of lasers.

| He-Ne &6 doywo, $03% Dorard) 4§ Here HPAHoE® D5BoSols. Bab wHIBTOH (Feabol.
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SECTION-B (4X5=20 Marks)
Answer any four questions.
DN Teolh [HHODH JErerStnen (FoiD.

. Write a short note on “Mean free path” of a molecule in a gas.
2.5 FI0IHED e ?osagaﬁé S ggimdy %809 HoBHorr JHBosol.

. Obtain an expression for the difference of the two specific heats using Maxwell’s
relations.
SrEYRS HEBroH SIFAD 8o oy o8 $drdo aonbolod.

7. Explain the effects of Chloro-Fluro carbons on ozone layer.
L85 6 S5-P6° sE)So (HerarRy DSbow.

8. Define ensemble and phase space.
ASnomd Hbckn BFodrrine JADodos.

/9. What are Coherent Sources? Write the conditions for interference of light. +——=
Homtf aisseen OXFIN? 5708 S;BELEIS SO Ma0FEeld [Edvi.

0. What is Spherical Aberration? How can the defect be minimized.
i Fhcs D55%%n ©ofl AB? BIV der ShosH)?

. ~11. Distinguish between polarized and unpolarized light. L=
598 508, B0 S0 DUy Bgrod Fabol.

/12. State the advantages of fibre communication.
gyzrdodd (B8 558 SHDrro Beospdn.

SECTION-C (4X5=20 Marks)

Answer.any four questions. _ __ T
ABD Trentd (HHED JSrgrIen lZPc08. R S—.

13. The first excited state of hydrogen atom is 10.2 ev above its ground state. What
temperature is needed to excite hydrogen atoms to first excited level.
d ev=1.6 x 101 J, K=1.38 x 102 J/K)
TS HESre0D) B edaron ¥ 10.2 ev. PEaS S8Sreandd @ ¢Baipans a8a0
B80S SHuRS aRKs 208? (1 ev=1.6 X 1019), K=1.38 x 103 J/K)
14. Calculate the change of entropy when 1 KG of ice at 0°C is melted into water at 0°C
(Latent heat of ice =80 cal/gm)
0°C e 1 KG o5 0°C 3 dore 5x08 dois*e® KR Sty B0l
(o (BDesS HREgo = 80 cal/gm)
15. How many possible ways to arrange the 8 fermions in 10 cells?
8 2B)ErSLD 10 1EE° IR Dgreare eBHGHER) $08%087?
/(;r A6. A body at 1500°K emits maximum energy at a wavelength 20,000 A If the sun emits
¢ A% maximum energy at wavelength 5500A°, What would be the temperature of the sun.
AN \_,5‘“ o8 S9 1500°K adfiris 20,000 A® sdorgtso 53 KB%¥80 ambron. Krtth 5500A° Sorgdo
5 S HBGEED BmbR Sred B 2087
17. Two thin converging lenses of powers 5 and 4 diopters are placed coaxially 10cm
part. Find the focal length of the combination.

% shgore 10cm dros® &%) Both Benisd Bomes Fribogen ST 5,4 Sainiben. O & SodieH
: rrsoBRy EEY0B.
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18. rAe ff:;?\l::l i:;:;n ]_OSf ggzt i :jﬁr\:;viluei?ft:n6000A° is inc-ident 0\1\1\ glass plate whose
: gle of refraction 60°. At what minimum
thickness of glass plate it is appeared to be completely dark.
1.5 3255 oegore H$enisd rrer S8 6000A” 850K Ho S8rodt 508 86w Gozo, 58455
Sty 60% gty HESHE6. STHLS 086" e Dot FOw HEB EQDoTreol rrer So¥ Hcko
£9%0 dod Bos*d.

/19. The refractive index of a transparent substance is J2 . What is its polarizing angle?
L6 st Sego G, 56888 owso 2 savw o (Eas'o 208!

20.Calculate the least width that a grating must have to resolve the components of D lines
(5890 A? and 5896 A9 in the second order. The grating has 800 lines per cm.
Bo&s &8 D dpo wowew BBoR B¢ Botore DOIHED & S6KFG0 SO/ 5890 A° S8 5896 A°

™ amow. BBOR B 63, e o CMH 800 Bpen 80D o 8hi% Sten) 5588,
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SECTION-A
(Short Answer Type)
Answer any lour questicns from the following
S Bolard? HED Trentd HEeB SEmoraey oruhol

§ Differentiate between reversible and irreversible processes.
el ad Hou» whigvdah (BBhos Heyol.

2 Derive the Clausius-Clapeyron equation.
SRR -2 DoS 3 ESmo JHoHiw.

3. Derive Wein's law from Planck’s law.
Fob GrFood DS Sr-@oss TroeyH.

1. Define phase space and ensemble.
Baodorgo HBAH IJjoens rHIu J;DoS0s.

If the wavelengths corresponding to maximum energy radiation of sun and moon are
A, =14gomand 4753 A respectively, determine their surface temperatures.
Komitgt HBo Solthe KEg ¥8 DEBmok: SowohodS SYorBTioes SV Do =14 1M

S8a50 4753 A wand, o8 aHdde affidod 88,0508,

6. Explain Joul-Kelvin effect.
FS-BOR POSZ0RD DEBoSoE.

7 Explain briefly about transport phenomenon.
RS AR K8) ©PaTgRs (E°Ci0R.

Distinguish between classical statistics and quantum statistics.
Fo(Bmrans Kerodar($o HBak seowo Kerodar(Fo g oo Bodol.
(4x15=60 Marks)

SECTION-B
(Essay Answer Type)
Answer all the following questions
$3800 ©) (BHeDH IS oecod

2 (a) Deduce the Maxwell's law of distribution of molecular speeds.
55)3S Sl DPbee Sr(@od Tagol.

(OR) / Soe
(llj)rDeﬁne Entropy. Derive an expression for change in entropy of perfect gas interm of

(i) P.V (i) V.T
Qo(ES*RD NBDODHED. ©iY) FPA0D) @08, Dol DE® LrEnSB (i) PV 0w
(i) V,T Sored® $Su8semen Dﬁa)é.ga’m.
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n? Explain the P i
7 ey 0055 oo FES

10. f(a) Whata
agros 352

(b) What is Refrigeratio

Lgbs8m0 Pt ir=re
eigh—}ean‘s 1aw froy,, .
W,

Rayl
w of black POV duce Y s oty I o
oD 3;05 ml_éoéa oredtR By,
(OR) | 8o
and explain hO it can be d@
£&@ehod ©°

&S 26°2°9

11. /(a) Derive Planck’s la
E‘Qéé‘@@é: Ho2ok
: gAngstrom's

(b) Define Solar Constant
;ﬂyrohei‘iomerer.
[ =}
[ gmogo;& :)dﬂgaodnaﬁ:o. wol

and Eermi-Dirac

DS5BoSos.
12. (a) Derive Fermi-Dirac distribution [aw: Compare MaxWe[I-Boltzmann
distributions.
28-80°8 DBLw JrFHOD samBoSos. wé‘aaeﬁ'—ﬁg&ms Lpas BO-8TS
DESeasnes Seyol.
(OR) / 8o°
Einstein distribution law.

b) W
(b) What are Bosons? Deduce an expression for Bose-
o BIHEBEO ToatRE0-

?5531@ ©SMmI? 5‘5—33;5%5 DSBes W
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Max Marks: 20 /
SECTION-A (4x5=20 Marks)

Answ
&@obwggrgﬁFour queslions from the following
D Teolh [BHets SHrgrTes oeHol

Define aver

age speed, RM
P $ speed and most probable speed of a gas molecule.
HoBasn KBFH Hogrdgee AKoods VG DolEN.

aedin
VPO D) i FK0, RMS 3Ko

State Zeroth law
of thermod :
B ol ynamics and First law of thermod i
agx (6] '57"@‘505 DIDHFo SHdasH Esat=h) acﬁ)xnoa:&:erae:?{agmics-
‘z

Give the physical signific;
gnificance of ent
Ao(es®D T8y (oSS Beospsm. S
.I

State and explain Joul i
-Kelvin effect.
3‘3‘6-3855 POBo 80D, DHBoSod.

State and explain Stefan’s law.

RPS VaHHod O, DHOOSOE.

‘\X/hat is Phase Space? Explain the concept of ensemble
SroSTHo’ OIMPID? DS Voes FrHSI DBOOTHW.
; (4x15=60 Marks)

SECTION-B
Answer any Four questions from the following
S:(8oBTIE® HIY Trenrh HHPB BITEETR oecsod
Derive Maxwell's speed distribution formula for the gas molecules using kinetic thegry of
Ho I DSBes ool o0

Fodo aHFArA0D, SrB)RS TP WD

gases.
PG50 @ENTION ?ow;o

&8 HOHW.
\What is Entropy? Calculate the change in entropy when ice cha
Dol¢s®D eBMEI? Hod eIOT St (HBSHS” DoEFHS® Kooty

namic potentials and obtain Maxwell’s four

nges into steam.
B8)0HIW.

thermodynamic relations

Explain four thermody
from-it.
L DHBOD), STWRO® SrE)RS GHNBE B EpEBeTroD TPDERM.

TeeniD aHres FSYO
ribe an experiment of producing very

demagnetization. Desc
temperatures using this process along with theory.
cga:’a EHRPA0D BB aig\_ﬁée)éD ol

BE'EE QBaHFoBEBRIND DBBoTOB. & B
(oo, ?omgoéoés Fo o) leineled
d working of a disappearing filament optical pyrometer with a

low

Explain adiabatic

Describe the construction an
neat diagram. |
‘wiyds 8 )T DEB b HEH SO SnSasn D& SEP DO TET DHBONI.
en's law fror;w it.
o8 HT VAo ToERHW.
Contd......2
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State Maxwell-Boltzmann distrilyution law. Compare Maxwell-Boltzmann ang Fn:..“-L
g::g'g;':?&;:ﬁ ol 1< 15 a@;’n:ﬁ) BenHSw. aSrE_JBJ-:ﬂ‘“glé:.S SO0 H0)-Eom
Dasmavod o8 “"
Mention the conditions for the Bolt -Einstein statistics. Derive an expression for the Bose-
Einsteln distribution. \\
55-088S Arroser(Es dD0EH Bewio, BH-0SHS DEBE5NVE BoVEGr
@ omBoDHID. i
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Derive Y . 7
expressions for coeffici s
/" gy ressians o ents of thermal conductivity and viscosity of gas In the bq)s}s }c:f .
TARHO eSS dEpoSo wersort &8 a0 Npio° HooseR8, ag TIES roas8 ! '3
SpEBeron ool Loz
- ,/
;{-{ What is entropy? Calculate the change in entropy when ice changes into
steam.Do|S*D ®o8 DHWA? o, VB O™ SrBSZ DSt HE® IREYS 880505
ent for an

Explain the Joule-Kelvin effect. Derive expressions for Joule-Kelvin coeffici
ideal gas and for a Vander Waal’s gas.
S S-305S $DBoSH D560, E-30S 10058 eGP anD HOAD o8 @S (Vander

Waal's)ard5nd $osseod TPty

i

ow femperatures near absclute zerc <an bz
) a@@iﬁz& \

vwWhat is adiabatic demagnetization? ixpiain iy
obtained by this method experimentally.
RTEE DBaHIoBEBm0 ©ol DWB? & it asErRoD PHETIEgEeT ©

&8 43, 2480 Budol.

T w-s

Derive Planck’s law of radiation.
2e0S) DB DADLITRY, aoxpoisol. |
s determined using Angstrom’s

constant. Explain how solar constant i
$BrhoD TO Qc*os"ag.b‘&léow

Define solar

heliometer. _

RPE YoroS°RY, DgDoSoB. oL 26° rOET ot &
KSopotre® DILEOOTOS.

state the conditions for the F-D siatistics. Cerive an exprassion for the g;gtsd'tstﬂbut\on-

sos> Bosod. HOy-&0°E DBL DErRE BDEBEERY,

ey~ ﬁw"oéu"@_:%)é Qoo
asvBosol.

State and obtai
5;v§,3;35-¢5‘§a’n5

n Maxwell-Boltzmann distribution law.
3% DSGe AAHEPY BOD HOI 28308
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Answer a
n ny Four questions from the following

&80
(BoBTIE HID wrenrd (BHoH SSreraren (T dbosm,

¢

2.4 i
What is Entropy? Calculate the change in entropy when

>

SRR

peeds of a gas.
& Bt DBGm HINBEEY

Derive the exp
ex i
s mdﬁ»@@sgrgs:;)g for the Maxwell's distribution of molecular s
w DDForr DSBe Jod dotrde B0 FrE)3

agm)BoSol.
ice changes into steam.

=" 4
5% cholgo H0TD Derordy DHB0D, e BESH 35086 Toetol?

Derive the expression for the ratio of two specific heats.

D8Fpe iy YPYS JEFHo OB,
temperatures near obsolute zer
Eoeil yeRBorT @) aag@as:sa

o can be

What is Adiabatic Demagnetisation? Explain how
obtained by this method experimentally.
BB AHRTHCD 1

anﬁ‘sgé DEHFY0BELE0 ©@0& DB? &
agg I g0 Bodod. ;

Derive Planck’s law of radiation.

&roBy DETes QA&7 aaxBoBol.

What is a Radiation Pyrometer? Describe the construction and working of disappearing filament
= oo Doty DTETRe HITH PTY,

optical pyrometer.
D85 26 et @08 HE? wg)dsdlhy 8 o §

D5BoBoR.
for the F-D distribution. »

DEHETIE DAEBET,

state the conditions for the F-D Statistics. Derive an expression
é-a’“@_g&)é NepoBdes BoDos. ‘anf)é—&o"g DSBE?

'a;:(:‘g—&mg h‘ggvo

&,a‘;)&oﬁoé. '.
J
F-D Statistics. .
Sob.

Distinguish petween M-B, B-E and
D Kegeol Boe $&y SO DHBO

M-B, B-E £005» F-
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aa . M o
(iij Write shoT note on mean free 4, Y e Mo Mowmompa Bfoss
28 S EHETO sy Axonse '753';‘:.’;. o aonBodBe.
§RITh MObod =o
(OR)/Ec . 83c Dasosua.
-

» ;s ontropy? What is its pliysical s yniticance?
2 OSMBI:? O S8 (STrgd Do,

entropy when ice changes into steam,.
& DoEStHS®S SrsnDy B80scd.
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BB OB ERDE SAT mrenro Bk SRR CS on ol
] - Define Llectric Fleld strengt!h and tantial and e 1 “
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P 7 State Ampere’s law, X
wobabl Vo JeopShuo. 1
-~ State and explain Lc-nz's-lnw.
todd DdbEvod A0DH DSDoTID
~3. State Maximum Power Transfer theorem.
Aoy gy 8b Dopoory BEYoBols,
5. & State and explain Faraday's laws of electromagneltic induction.
258 DeSgScHIES (HBR Idbired 30D, DHOOHOE.
6. An infinitely long conductor carries a current of 100 mA. Find the magnetic field strength
(B) at a point 10 cm away from it.
oBoSDoP DEDS SrIeE0S® 100mMA DEsdy SDN &30l T %ol 10 No.5n &rot®
&%) DotHD I wabIod BBHBS(B) S S8l \
L
(4x15=60 Marks) \‘

SECTION-B
Answer all the following questions
SHBod @iy L;.f:-‘s;oéa BHRFTEETES 5P CS0ED
n Electrostatics. Apply it to calculate the Electric field intensity Que o
e the sphere, (i) at the surface of the sphere

7.~ (a) Define Gausa’s law i
uniformly charged sphere at points (i) outsid
and (iii) inside the sphere.
1] D5E S° PR VSHITY BoHol. Sbar e388c BcHod&S PHo (i) DendDd DoHD
B¢ (i) A*Fo anddeo Hothd g (i) Mde S50 DothD 5% DS US BHE®
B8E&)ocH3m.
(OR) / 8o i

/(b) Define Electrostatic potential energy. Derive an express
Energy of a system of two charges.
Desoss FBYADS FED VEYVoS0R. Dotd wwe Sy F% DS R i
BDeEBeesy aadodol.

ion for an electrostatic potential

g straight current carrying

8. /(a) State and explain Biot-Savart’s law. Calculate ‘B’, due to a lon
o, DS (BITRRY, Srlae® B TTEO DY

conductor.
@S -FSE Br(EeRY DO DIBOS
eaHI0s (DO B8 & BESS (B) 380508,
(OR) / Soe |
and working principle of a Ballistic Galvanometer along with
o5 BoelEE), ?%ba;oéoés VI DRBoRE.

¢ (b) Describe the construction
Cont
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@obaHb BoHs dabiboss BOB DoosoR.
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SECTION-B
Answer any Four questions from the following
S|808 ASE HID Trenthd BHLD Soerraren Tooolb
rive an expression for intensity of-electric field due to a
) outside (ii) on the surface and (iii) inside the sphere.
=5 Sorosd Rgo ok
=G HHs0D

7. State Gauss Law. Using Gauss’s law de
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ii) 650 Dothde B NS

(i) 2aHB Dothy (i) eddSwo RS HBa (i
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cal conductor at a point

(i) Define electric potential.
HREBETY seBodob.

8.
DS PBYPASO QE§D0SOE.
tric poten

(ii) Derive an expression for elec
outside the sphere.
365@36’@66@_5;6 Aigo Sl o Dot 38 Ibén)'d é‘&&)ﬂa’l«gén

tial due to charged spheri

t law.
S DSBoBos.
r the magnetic induction at a

S0 BN e Srxdol 582 Dotd

point due to an infinite straight

(i) Explain Biot-Savar
D DY IS

.
2P a5aeS—ReS Koo(&
(ii) Deduce an expression fo
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State integral form of Maxwell's EM-Wave equation and derive differential form L

wave equation,
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: AL
State Faraday's and Lenz’s laws of electromagnetic Induction. Derive intez

form of Faraday's law of electromagnetic induction._
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Give the detailed theory of L-C-R series circuit carrying ac and exp!
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(i) State and prove the Thevenin's theorem.
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(ii) Find Thevenin’s equivalent circuit for the given netwo
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tion between Electric Potentlal and Electric Field
o ectric Field.
doeSey énﬁé RODLOLSHD P Ly 0.

E(h
:%5_& 6[5.':6 SO0 DeSog 8 &BQ
Y stored in magnetic field.

2. Derj
ugg‘e the expression for Energ
208 BFo6® Dex aod H88 SDoESeasn Ao BoHED

3. Explain Faraday's Laws.

FEE DoHBrerss DSB0HBw.

Explai .

Anf ain ti’le Maxwell’s correction in the case of Ampere’s Law.
pere Joo@3nd Maxwell's 3566 D586

PART-B (4X15=60 Marks)

(Essay Answer Type) )

Answer all of the following questions
SSOL Wy (Do TAmoRETERESIeD Eepteevu-avtl

ChELLL 95

(5+10)

5. (a) State and prove Gauss Law in eledréstics. s
%)d@d)ég ‘30@0956 Gauss QchIrY) 3O Boer D BE0H0-
(OR)/Se>e
ressions for ele
< Pgeses SSeES® Dol DFD

Ho 80N

ctric potential at any point in the
3+12)

b) Define Electric Potential. Derive the exp
case of uniformly charged spherical conductor:
DeirsE DBYEHSD) DBFDoDHBw. DEEB D

e sEnBOHR

DotHd) 58 DS @“Bgdﬁaééa 385889550

ve the equatio

nduction due to
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n for magnetic |
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1 .[.)"”m:athc divergence of a vector field and mention 1t physical significance.
Bo e HES0 @) BRGS0 LoD, ol 1 La'-"mn:,é'-b D e oo

2. -\X/fitu a short note about multi stage rockel.
woSwodw oY Krl) OPn TERS S e 530
3. State and provc Kepler's [l law.
A5 Supes Q0RO BOD, DB R 0.
4. \Write the Lorentz transformation equations. \
Eoegeerdo (5T A5033. \

shzoes S DroBSe BRI
. © Explain the terms Iogarithmic increment and Quality factor.
BoBGETD SorSe SeBckn hes zTeesE 0 abile)) DRHBoTHBD.

If 7 is the position vector prove that divr =3.
— o
r PBBOED G DODS, divr =3 ©VITEDID-

r momentum and the law of conservation of angular

momentum. p
B (SS5B Dy DaHzHze FHOA b (B5SgDN DSBS S Smeso BeoHE.

harmonic motion.

State the law of conservation of linea

on the physical characteristics of simple

8. Menti
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pelat-] :J“U"ééé Sessn Do) FaYE eod)
SECTION-B (4x15=60 Marks)

o Answer all the following

S38ob & DR R[EPHEI°E0

questions
oecHod

0, (a) (i) State and prove Stoke’s theorem.
ﬁng ?oc;oesénzéa 392 JBEDOTHI®.

(ii) If ;i =2 ;+ 2y}+3z/: is the vector field. find Curl:4 !
x4 2y 4 3z k0BT BEsn ooxis, Curl 4 Depdds R,
(OR) / 8

(b) (i) Define the gradiemt of a scalar field and explain its physical significance.
9 FHE | FPS0RgBD BenH.

b3 BESS0 (BSredd GO, °°
nd volume integral of a vector field.

(ii) Define the line integral, surface integral a
shae o @»E) Bhad vErEeto, adbde SHdmEeto HHBN HIDOETE

JSrSedoe K)é&:‘.’)o;’g)é:a.
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1. (a) ST21C and prove Keple! p Y 2 ‘:
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(OR) / &
jativ and derlive Einstein’s M
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(b) Write the postulates of special theory of ré
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(SagE hge BDEoSO BB
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agrEse 302 055 855 B-%8 Booges Bomogiaris
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ermined with 8@ compound

o eTF, SRS D

value of gravitational acceleration (g) is det
he necessary theory- .
V&0 QY elnTvelan g)g a;oéoé" DEE

12. (a) Explain how the
7 oo S30eeE0 (8

pendulum giving t
o Sfofo HHIPAO

D580508.
(OR) / B
ation of motion of forced

(b) Define Forced oscillations and give example- Derive an equ

oscillator and solve it.
e )& Efermrerdy VOO0

semBon, SOIEENS SHMHE.
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ss diver
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gence theorem.

(2412)
i) QAErbosos,
(or) /s
b ) _ L ity (5+10)
) i;;;h:m Motion of the rOcket ang deduce the equation for its final velocity (
ES:-‘J‘RJ& VBdom T dha ™8 S5io8smo dEBoSol,

2. a ri ke

) ;)Yg:te the Kepler Laws ang derive Kepler's second law.

RO DD Sroey o= 858 Soxs Dap Q. STNBOSA.
(or)/Se i (10+5)
b) Describe M:chelson-Morlay CXPeriment. \What is its significance?
@éfés—aw @’)Cﬂwmﬁj& VS8oy or

Q @‘o’l}aﬂqgé Be)08.

(or)/See

. (3+\2)
ier’s theorem
sing Fourie
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10.

11.

12.

13.

14,

15.

16.

- Define Torque and angular momentum. And derive the r

2

18. The am

SECTION-B (4X5=20 Marks)

Answer any four questions,
DB Toeniy BHLH Jrgrssnen (@0,

. Show that Cyyr (grad ¢)=0.

Curl (grad ¢) =0 OAIrHOR.

elation between them.
&) HBaty S, EEKo0H A5Noton, mé oty Somogr) damBosod,

Define Young’s Modulus, Bulk Modulus, Rigidity Modulus an
dhofR oeago, ﬁ:;e: ea%o, DIrers Koes
Deduce relation betwee
48 (E) %8050 (&30
Explain Logarithmic
505§é}°§ S5H50 %8

d Poisson’s ratio,
o bdko owesS P& ADoSos,

n Energy (E) and Momentum (P).
( P)o é:cﬁ; éoaaocz"@ aZHBoS0s.

Decrement and Quality Factor.
A HESEE e, DHBoB0s,
Explain Lissajou’s figures.

OIS Sewersy VHBoBo&,

Write the bo

undary conditions for vibrations in bars.
§(§ae55 5

ODTOL) Jo20800% éﬁa’nﬂég NV0GSen TPoH0&,

Explain aboyt Tuning Fork.
£8oko H8od D5BoBod,

SECTION-C (4X5=20 Marks)
Answer any four questions,
3D Toeny BHet S&rgrarey (E°cDod,

If 4= 2x3zE——xyzz;‘ +3x5°k then find Div 4.

M gbasorm Ke, Dergmy (SHefes %U:p mg
BOSDESD. e aﬁgﬁ@ NEEHE SHrsol.
A clock placed ins

—_

0.3 Sin (: + -765) Then find (i) Amplitude

(ii) Frequency (iii) Initial phase (iv) Displacement when ¢ = % .

ROV S6%06° 4%) 0.6 0 8em ¥=0.3 Sin (r +Z—J v (1) o8 somp (i) S350
(iii) 8058 (iv) ¢ = %ég FSigodoos 880508,
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velocity in string

2 2. &, 0.6 kg ssoma 59e%) 83
20.1n steel sound velocity is 5050 m/sec. If steel density is 7700 kg/m3. Then determine
Young modulus of steel.

500N s BRTtoDR) BKs® a5sE SRSy B&os0l.

S &03dKo 5050 D/, BB R0 oS 7700 3.2/8°, wanss Rev ahof hmsR) B0,
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Pe) (o) mss Sirerisioen) X520 Merig

A3 entty B Sirmrssme @chod)

. Explain Impact parameter and scattering cross section
\ OBIRE S0 Wbty 0850 Sesdsinet D500sss,
3. Derive the relation between torque and angular momentum
&8, ®obatw S'dan Bsgisme 08 Sonotind ammpoi,
4. State kepler's second and third law? ’
356 Dok Sabat Sris Dahiosins Bentn,

5. Explain the terms gravitational field and gravitational potential,
Fotad Fio 0an 1oty FBYEES D860k, |

6. State and explain length contraction.
Bt B0 %80 DkBoH.

* PART-B (4X15=60 Marks)
(Essay Answer T ype) (egRtmd Siimgraren)

Answer all the questions (8o Y BEHUH Sirrre [Frdhol)

\

7. (a) State and prove Gauss divergence theorem ’ =
R obi8e depodind @R Ardhodin, '

(OR)

(b) What is curl of vector field? Derive an expression for curl of vector field?
HOEEED K5 oirdh? $oe FEH 86 $istre sEmohsin.

8. (a) Explain Elastic collision. Derive equations for the final velocities of the particles
in two dimensional elastic collision.
{8 Eg;&é ofFrdind Ndohn, &asabiicﬁ %D%‘{;ﬁ wdirsod® wdirso duxg
Both Kere Gl Sl $i¥soren demdotod?
(OR)

(b) Derive Euler's equations of rotational motion for a rigid body fixed at one
end?

26 oo Dotk iup BETHES) w6 s S5 Sewds

J
Sooohodd dhred
l SipEdrod ooy,

9, (a) State and prove kepler's first law of planetary motion.
BB [Kserds Bwtsd el WyDod Drbodiko.

(OR)




iR

(b) What Is a central force? When a particle moves under a central force proveé that-
BolBcd oo woll DHB? el Bro Bobah werdB Sbon Dkl

i) Angular momentum is conserved

s'dlad (EgRKo JBHD

ii) conservative force as a negative gradient of potential energy.
D8y woo HBes 48 Gl awerd)l [DHSeadr QrDosol.

10. (a) State postulates of special theory of relativity. Derive Lorentz transformations of
space and time using special theory of Relativity .
(HEE DK drpodin Tk aDPESen By, (HBE FDE, dTpodo Hod
B0 ErrosY $ogBerod demBoihi.
(OR)

(b) Describe Michelson — Morley experiment and write the significance of the

experiment. ‘
DESHS Y [HRPHS0R HP0D), BEHRPK $OF0 Tk (F0RgEd DEHEBOSHH.
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SH0% S
I THED ol (445=20 marks)
. Define Grag: J
adient of gy
A ar field ion it
] G&a‘ﬁg P8 25809 c,u;gargegfmn its phystcal significance,
State and Explain the law: of o o
i i A\ Ol conservation cf |
2 o :
R ‘BW G552 238 Do 3o, :)a‘aéofilain.n ot
-ifhat 15 a central force? Give three examples.
SoBad LU0 VIMTIN? Loy STREEHD)
4. Explain [¢ 0
I ength i i eci
i Siag F,\c:ug : coi\tractlon according to special theory of relativity,
28 dpodo Lu?égn“ EDH [0S S50 DHBoHXw.
5. Define line integral and

surface integfal in vectors
e N 5 s A Je
J6¥oS° B NEFPEDT LB 6568y Shrdodod ABgDos0D.

-

6. Me.nti?nqthe‘pastulates of special theoH of relativity. </
B SREE depodo @) 6vd e BwHin.. '
SECTION-E

(Essay Type Answers)
Angurar 2!t tho auadion;, — (4x15=50 marks)
e BEed Sdrprisdnes (Feobod,

7. (a) State and proveé stoke's thaorem. (10 M)

o vEzoSKn 260, DErLoSHE.

(b) Define curl of a vector field. (5M)
28 85wk Doy, '

(OR)/Ee

[ State and prove Green’s theorem? (10M)
(B Jrpodsnte HEYW, VEFhoDHED.

(d) What are surface and volume integrals? (5M)

A5BSe BEPEOD DB HHIBEFH HEFEOD GFEI?

8. (3) What is impact pararneter? What is scattering crossections. Explain with relevant
. diagrams.
odrd Sorid eimr ID? $83Hn é;cﬁ;éjdénnﬁu D3s00HEn. Fdre e DSBosHik.
' (5 M)
(?J) Explain elastic and inelastic collisions. Derive the equations for the final velocities of
‘particle in two dimensional elastic collision. (10 M)
%0 U58 DL B FIE whiroreD Diod, Bde,ef dreve 250 I

Bdo8bnined somBodhiy,

! Contd....2



(OR)/S=

(c) Define a rigid body. Derive Euler’s e 1ations for a rigid body. (5 M)
& S olrad. 823 dowogold Al 3ssmro alyy.

(d) Explain the precessional motion of symmetric top. Obtain an expression for its

prece:sicnal velocity. (10 M)
28 FES Foifbo HEQBR0H DB, HLKde SBH FrdE HEEwo asmBoDE.

(a) Define central force? Deduce the equation of motion of a particle under the inverse square

Law. (10 M)
dofcs werd) V0D, IS £ AREEY BBV 8 Smo @ws) K st
. .

o0,
[A]
- A A
(b) Show thal the force F=(y" —x*)i+2xy is conservative. (5 Mj

F=@’ -;;3)’1:+2xyj 200 VEFEHA Trdako.

(OR)/Ee P
/f't) State and rirove Kepier's Second law (law cf Area). (10 M) L 4
205 Boitd 1R K08 DehErR) 8%, aT)toHin.
LA’)’Wha! i» corioli’s force ? Deduce an equation for carioles force. (5 M)
rrd a0 ‘easérv.'ﬁé’,))? & SO nerdd Llnstard) eodothin.
‘0. (a) Derive Lorentz transformation equations for space and time. (10 M)
oS Al 2B s T Krereniides g Remedy dut 8058
= “ - ]

@ \ {
(b) What speed the mass of an object will be double of its value at rest. (5 M)
2.8 gm0 (g8, TR dovdy ($¥goeel SHod wo3Ed, o ey 8ol
(OR)/S
(c) Describe the workinz of Michelson- morely experiment and derive the expression for
fringe shift. (10 M)
DobenT A3 (SN ©R0EDH $80, Do DD SLEBwIInG soydohHie.
(d) Derive Einstein’s mass-energy relation. (5 M)
oS5 B2 - i) o Sonodni Totyso.




Qouy ok e W

' °\ 4 6 U029 Code No: 1076/D/R-19
FACULTY OF SCIENCE

B.Sc. (CBCS) Ill-Year (VI-Semester) Regular Examinations, June/July-2022

Nano Sclence (Optional)
Time: 3 Hours Max Marks: 80

SECTION-A (4x5=20 Marks)
Answer any Four questions from the following
&80l IS DI Tretd (BHPS BSEEErarey TdHol

i What are nano materials? Why did they exhibit different properties?
> DOped OXTID? oS © ) Fogel ($HEg)Aon?

. Explain sol-gel method.
FS-2S DES 1178y DBHBOSHW.

3. Explain briefly about optical properties of hetero structures.
DerBaH oo G &)z oo SofBorr DHBosHED.

4. What is CNT based transistor? Explain it.
CNT 65708 (£r)30 ©Frean? HBBoHE.

5. Explain the Transmission Electron Microscopy (TEM).
EPQDBS oS DERYD (TEM) 108y 056055,

6. Explain surface defects. ‘

&H08e Fren 18 DHBoSHED.

SECTION-B (4x15=60 Marks)
Answer any Four questions from the following

Sy8obd IS OID renth PHEHEH BErgrares TPoHod
§ Explain 1D, 2D and 3D nano structures.

1D, 2D $8di» 3D &=5° Joyere Kr8) DSBS,

8. Describe quantum confinement in 2D and 3D nano structures.
2D %bds» 3D == Aomeres® sxoto Dyoisoe Krd) DSBS,
9, Explain the following synthesis methods of nano materials.
A &(bots aKpds 5° drrge Kok SEHe Krg) D500,
(i) Ball milling (e 00of) (i) Gas phase condensation (srcso & Ho|see0)

(iii) Physical vapor deposition (°8% gri) d85easm)

10. Explain the following characterization methods of nano particles.
S(fots B8ORS & Krro @) oo RAeptes HE&e KrY) DB60S5Em,

(i) XRD analysis (XRD ) (ii) Scanning Electron microscope @FRch doiges PIERES)

11. Explain in detail about the optical properties of nano materials.
T Sorrpe GEEoye Krg) vt $8)o%Hi.

12. Discuss about carrier transport in nano structures and Coulomb blockade effect.
S domeres® 5008 Lerod epEE (HerSonst rivse Baree 18y $8youhsw.

13. Explain in detail about the applications of nano particles, quantum dots, nano wires and
thin films.

> oo, s%ot0 HotHH), TS Ben HBA HenI o ¥ LHIGTODH DSBoH.

14, Explain about: (i) Magnetic quantum well (0dDHI08 s250t0 wrd)
(i) Magnetic dots (€dbImod Dothi)
(ill) Magnetic data storage (€008 e Do) © 1rQ) DdoRw.




