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D. The entropy in an irreversible
tpedo$roJr ?3geo$ €go$o$e]d oougetuo$)

cyclic process.

E. The induced electromotive force set up in a conductor is the
rate of change of magnetic flux linked with it with time.
arodddBoddel €ed# uzbd &dcrdzroOd ue;{ 

- 

uaoeeoJ: {{
udendd dd{; aoe.:dooOzi ro DoQ :rcrood "ad:doddcb.

F. The splitting of a spectral line in the presence of a Electric field is called

5{o" legael dea3r19 :re$cadoS:&* berid:*dd:
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PART A
zEoil --o

Question
1

To be used by
the evaluator

only
dfde.d]?ddd

o
wdo3oerld*

No9

!

ln blankstheFill subEach CAIT1ES I markquestion 1 9x(e Marks)
aroe) kIJ O OgeJBr eroR0ed d.esorld$d €s ooddd)d

A. A simple pendulum of time period T. If the

eJ,oee-:dd 6DerodQo$) 03. elnee-:dd Cxaddd:* 5z dfl,lo-ori
psl.A a{rr 

j

vww\.,u

T erdQo$ Bdd
eloeodd aod

amplitude of the pendulum
period of the pendulum isdecreased by 5o/o, time

B. Velocity of electromagnetic wave in;
ria9o$e3d &cbrao*ogeo3: caejoiJ deil

alr ts

C. Release of energy in Sun is due to
nooJ:rdeld 56 ad>ildri radm

5162lPhvsics



PART B
q)9, t a

Question
2

To be used

by the
evaluator

only
dfoeddrDddd
erudoloerlE*

drDg

8

Choose the correct answer and write it in your answer sheet. Each sub
question carries I mark
locdrod sobdrl$$4 ero:r d)d) dgri &eadrd zrDildg ,oojDd erDqdd$d zJdooro.

gi8 wd dd4d,D 1 ooddd:o Oedennd. (S X t = 5 MARKS)

A. Lagrage's equations of motions are second order equation, the
degrees offreedom for this are
z3e.:doJ: ed,ef B&ceddeorl$c oddde ddr i.heEdeoilslDh$^,
er{r'l$ qdo$, *t^1

a) 2n b) 2n-l

c) 2n+I d) 2n+2

B. According to meson theory of nuclear forces, a neutron emits a
meson and is converted into

qedt ?reds tuEoNr &%od girad-UorugA: uo*
AJFodr eruddr:r

.\)

a) 1T, & proton

7[ 
- d:q d\Sesrodr

+c) TC & proton
+

1T d:d) dostoif
JJ

erR doddrdrfo$idcb.
o

b) 1T" &proton

,, o *q drgeooo.

d) Neutron cannot be
converted into proton.
dJa6te,o" d,gegrodr erR

doddrd udo: xafirde
'qv.

C. The JFET is

a) A unipolar device
DdQaeoJ: Fodd

c) A current controlled
device
cd:^daod Oo$o.B.d

OSr,

deLcoJ

JFET oi)

b) A voltage controlled device
{peeJ.,er eo$ogd mdd

d) Both (1) and (2)
(l) d>q (2) addo

162lPhvsics



G. In Otto engine the
6 ri aa \^.9<<anacNg\ wvaN Nvo

heat addition takes at a constant
w{ node.:ddg -i O eruouoBgts.

-j

H. The ratio of thermal to electrical conductivity of metals is proportional to

eeBfrBgd E.gEaod cdoodaaddo3: erodd 
"ddrDo 

ari nd;o$aad de2d

I. The logic gate whose output will be in logic 1 state only when the two inputs
are dissimilar is
odd: szldcne; 4d*aahq7 erodd I :6eo3:e:d Orlrd:ad:d endd rrgd

To be used by
the evaluator

only
dioe.:rdoddd
erD#o3Deil3.

n
No9

7152lPhvsics



Choose the correct answer and write it in your answer sheet. Each sub

question carries 1 mark
iooSroa vd>*rl$d:* ero& d)d) dsri Oea&d zrozidel dooJrod erud-dddr* sldooto.

gi8 erud 46{if.,a I uoddd:* Oederond. (5 X t = 5 MARKS}

A. Lagrage's equations of motions are second order equation, the
degrees of freedom for this are
z3e.:do$ ed(f icreddeort$r addde ddr dtueddeoilsandg,
er{lri$ rgdo$, d>u1

a) 2n b) 2n-1

c) 2n+l d) 2n+2

B. According to meson theory of nuclear forces, a neutron emits a

meson and is converted into
dn;1eoJo z;e;zl$ tuFDNr :roo"od d,Eod--dras -$ z"od>

a)FoNe erud^dr:r sfl doddrdrfuo$rFlcb.
o

a) 1T 
- 

& proton b) 'lT " & proton

7[ 
- 

a$E dgeuno' n o rsq dgeoroo'

d) Neutron cannot be
+ . converted into proton.c) 1T & proton
+ ' dJodo€,6," d,georoo" un

1T, d)d.>- Cua,eoroor doddrd urle.:r xofrrde

'-

C. The JFET is JFET o$r

a) A unipolar device
edQaeo$ mdd

c) A curent controlled
device
&d:rdaad Oo$o$d
Fodd

b) A voltage controlled device
{BeeJ"ref Oo$ogd Fodd

d) Both (1) and (2)
(l) abq (2) add,o

PART B
?trod -el

Question
2

To be used

by the
evaluator

only
dfoe.:.dr-oddd

erudo3oertd.t
d09

8162lPhvsics



PART C

sp"d -e

Question
3

To be used

by the
evaluator

only
dfJeddDddd
wdo3oezld*

NeY)

Answer the following question in not more than 25 words. Each sub question
carriesl mark (6X1=6MARKS)
ESnd dd4d$d)4 25 ddiigd ereddod e,Ddoi)O. 5i9 erud dd*rt" I ooddd>* OedenAd.

A. A ring and a disc have the same mass and radius. What is the ratio of
moment of inertia?
s"od) eiDorbd d>q e,"odr sSgo$ ?-od€ gard d:Q qidroo9d)$4
d,ooad. edd$ a3d6o $dgdd er$amddedr?

B. Does the emf induced in a coil depend upon its material?
$&9o$ g deodai$d &eproodd cdd dd6ddode;ozr:rdo3:e2

162lPhvsics 10



D. The^q.uarkq arg suppgsed to exist in following number
dt d$jnd Boairo3> {eddrtse) Edrzi$.: ei5gae]d:4.r

offlavours
rd>.

a)2 b)4

c)6 d) 16

E. A degree offreedom for gyroscope rotor is
A rirdoed,rgeardrae[3dd xgdo$, a3:q

a) t b)2

c)3 d)s

To be used

by the
evaluator

only
dPo.tiraddd

o

wdcr3oerld*

ao9

9152lPhvsics



E. Write X- Component of Euler's equations of motion for a rigid body
with one point fixed.
uoQdd zie.:oa B&:eddeod X dr3ddrbd ild)t'D roo$dd ioz;oeadod
e"odc e,lod> :5dcoaorl Ddobo.

F. What is Normal Zeeman effect?
xadnd, ded:o6 domaa3: aodded:?

To be used

by the
evaluator

only
dSe.dxoddd

o
erudojoedd.

d

No9

i
1

!

1

II
I

I
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C. What is the oxchango partiolu betrvosn protou and nsutrou?
drgeoro$ abdl dJadug,$d$ dd)d eod)o$d deo oSra{d)f

D. In how much time will the plane of oscillation of a Foucalult's pendulum turn
through l80o at 300 latitude?

#.ouod e3.oe e.:ddl 3 00 uEodd eA I 800 3d: rie-:: e: odnee.: d nd:d e.: d d;
dridrdo$cod eidQ oQ?

To be u5ed

by the
evaluator

only
d&e6droddd
wdo3oedd,

Neg
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PART D
ryor( -€

(Ouestion No. 4 to 8) (€da ioaid 4 ood 8)

Each sub question carries 4 mark dc dd4rtJo 4 OederoRd (5X+=20Marks)

Question
4

To be used by the
evaluator only
dFo6droddd

EldolJaerldd drogi

a

Answer (I) OR (ID erudo:,o (l) oda" (ll)

I. Define a non-inertial frame. Show that in a non-inertial frame of
reference a new force called pseudo force acts on a particle moving with
uniform acceleration.
arddgd Fdr^ld Odod# OeE, arddgd se"d ?,Pdqdg dcaue.rdozo
z^:e;$ addodd dertoed*drd deod d>eeJ gio3oerlaarbddod doeo:r.

OR oC-?
il. What is achromatisation? Derive the condition for achromatisation

when two thin lenses are kept in correct.
erdeordd aodde$? odd> d$c a3:B.odrl$t Boddrde)-oa^rl
eedrordfl &d &zcrodrl$ed:?

152lPhvsics 13



To be used by the
evaluator only
dJoe.droddd

erDdolDrddd drogi,
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To be used by the
evaluator only
dJoe;.dsddd

0

erudoSoerld* d:-o$

152lPhvsics 17



Question
5

Answer (I) OR (II) erDSolo (l) eeQo-o (ll)

Find the principal moment of inertia of an ellips oid \ * # * ! : t.
Show that for a homogeneous sphere of radius R it is 3 rran' where M:
mass of the sphere. 

- s

*'*Y'*" -r-az bz , c2 .'a&d aOaqos{d aidso dOoC ild1o eidd droa.

eddo#d rloee-: 'R' grdadod *d: ; MR2 aodc Foe&. 1M: r(oee-:d

gidrooA). (4 Marks)

OR crd6"

A particle is constrained to move on the plane curve x5c (where c is a
constant) under the influence of gravity acting along 'y' axis. Obtain
Lagrange's equation.
'y' o*d,Doori dgriogd:d rbdrgd usdaoJrO id:de.: dgide; xy=c o$

d:eeJ (c ott :5oooddDnd, z3Olodod ?.ocb dsodd>* &uroqienfld.
e-:rgofd lcreddrodd:o dod)baocro. (4 Marks)

To be used by the
evaluator only
dfJe.:rd'oddd

uudo3oerld* d:-ogi

J

162lPhvsics 18



Question
6

Answer (D OR (D erud0
J

A) o ( eida" (

I. Explain quantum mechanical theory of Raman effect.

UUc^IrN domodod 690rrdf, o3r"ogd :)doooddd)d qJdUA) (4 Marks)

OI

II. Write a note on Chandrashekar limit and neutron star

z3oqide$d tu.g $E dro6uEd" dg9'19 urlrl ${ed udouo'(4 Marks)

To be used bY the

evaluator onlY
d@e6drDddd

e,odo3,oertdi drogi,

162lPhvsics
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questlon
7 Obtain the condition for resonance ifi parallel LCR circuit.

Bdcoodd LCR adJddooded sr$deodri Oe^:rodrl$6bd zcdocro. (4 Marks)

To be used by the
evaluator only
a3&ordroEdd

eodo3,ner(t* dc-o$
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Question
8

To be used by the
evaluator only
dFo6droddd

erudoloeild, dca$

162lPhvsics 33

What is Meissner effect? Explain how Meissner effect can be used to explain
persistent curents.
eo{d #omad> Dodd€$? deri d:r{o domad: ued dmc x5d

od>rdaladdd:ooo,l drodrd)dr &do&. (4 Marks)



To be used by the
evaluator only
dJooddroddd

e,rJdo3JarrldJ drogi
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To be used by the
evaluator only
dfoc.rrdu-oddd

o'rdc8oerlE* dc-o$
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Answer(I)OR(ID vDdo,lo (l) eidaa (ll)

l. State postulates of special theory of relativity. Derive Einstein's
Mass-energy relation.
xode{do3: a5d :l6oaodd ere"drl$$d &dra&$. D6f{ddrd o"g-
dE iouofd$4 e{q&. (12 Marks)

OR crda?

ll. What is Holography? Explain the process of recording and
reconstructing of image. Mention the application of Holography
d.oedoeli,& aoddeoS? zlouddc* oa$0$d ild: drdr dzsilrd

{go$ o$ &d o d 0 A. d,o e eJ.o e 1i,.p oJ: ei {o$ ri I dJ4 g I $.

(12 Marks)

PART E

ryod -q
(Question No. 9 to 13) (Eid* ioel, 9 ood 13)

Each question carries 12 marks. 8C dd4?fn 12 ood?id&4 Oedcrond. (5 X 12 = 60 Marks)

Question
9

To be used by the
evaluator only
dJoo.dvoddd

c
erudoloeil*, dc-o$

152lPhvsics 38



To be used by the
evaluator only
dPeddtrddd

wdo3oerld. do$
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Question
10

Answer (l)OR (ll) er!do:)o (l) el$aa (il)

I Describe production and detection of plane polarised, circularly and
elliptically polarised light.
€aedod iabde;d, - draoradd ab6 eroaaradd eAedrd zjgSd
eruoodd d>dl dqo3: u{ ado,l. (12 Marks}

OR elCaa

A constant e.m.f. is applied to a circuit containing capacitance and
resistance in series. obtain an expression for the charge on capacitor
plates and current during charging. Show the variation of charge and
current with time by a graph. Define capacitive time constant of the

II

crrcuit.

-JJ
Lpcr9o

^a.?:^fqJ(Pq)9U9

abdl ed:604draedd Bdrdo$Odrd ecbrdnodo8* x6dd?d
d &ead. eodd de^}rige:&d &d>rdod d>E ecbdmo{d
d dcod B&:eddro ddobo. roe.rdooAri Ad:rdod drdl
dd d,ddoiJddt* daad droe.:d d.oeol. adrdnode.:d qadEeoJ:

&
a

oJ.J^\9 g)c,)
og)

u.)\J^(, q) U
osi,

,!-^J- o-^JJJ- 
^J-oo

^J 
u)JL,'\.).,) n Ucj9Odo.IJ. NOJOdJn.g){ (12 Marks)

To be used by the
evaluator only
dPeddrodEd

otdo3oerlE* dr-o$
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To be used by the
evaluator only
dPoddroddd

wdo3oed** d;ogi,
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Question
LL

Answer (l) OR (ll) erDdo&o (t) erfraa (il)

L State Dulong Pettits law. Derive Debye's T3 law for the specific heat of
solids.
d.oeroonf dr^3r,tr &o$dr 89A. aea3rd T3 oo$abd$d #di1$
a5drge{E* ioDoQAdod soQ:r. (12 Marks)

OR epdao

[. What is Joule-Thomson effect? Discuss mathematically the Joule-
Thomson effect for a Van der Waal gas. What is temperature of
inversion? Show that temperature of inversion is given by Ti : ffi
where a and b are Van der Waal's constants and R is universal gas
constant. Explain why hydrogen and Helium show heating effect at
ordinary temperature.
doer-qoaflor domad: aodde$? a;Edf dd aioq, ooe drodod
doer-eadJdr domoab zdz3FXr. d.B e3.oed:d oo$ ooddeib? de
eS.oed>d o,od Ti :4 aod: roQe. a d>q b d$c dDil6 dd a"ef
X6ooodil$c drdl R ;rodrgd eOe ,t5oood. drd.geasor drdl
bee)o3:oil9c, xodrod, aoddug yo$d domad: 6.oedo{d: adocJr

ado$. (12 Marks)

To be used by the
evaluator only
dJoordr-oddd

wdo3oerld* dc-o$
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Question
12

Answer(I)OR(II) erldo:ro (l) ersaa (ll)

I. Explain the distribution of energy in Black body radiation
ddo roo$d ASdeodel dSo$ doz3doir$i &do:,. (12 Marks)

OR epCoo

II. Derive latent heat equation of claussius-clapeyron and discuss the
effect of pressure on boiling and melting point.
Blo$F6-gealoo6 ,bdqe* B&ceddeod{ Foe:l, e.{dd dooail{.;
dcOnodo aaito gidd soc3:ed d>eeJ ur$d a;{ z,3zSF&. (12 Marks)

To be used by the
evaluator only
dPo.dvoddd

o
wdo3oezld* dro$
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Question
13

Answer (I) OR (ID erudolo (t) erdaa (lt)
I. Distinguish between conductors, semiconductors and insulators on the

basis of their energy bands.
dt dq d>q edo:l aaddd$c, erdaoddrlsc d:d: etamddzlg eroddd$o
se:r. (12 Marks)

OR o{ao
II. Derive Maxwell's equations for electromagnetic waves in vacuum.

Show that the waves are transverse in nature.
OaarddO dro,qdefd &c3:roo*o8eoJ: erejrlg &doaoddd)4 0{gA d3

ue3rl$c EBryoadaron u{eJddod Foee. (12 Marks}

To be used by the
evaluator only
dSo.droddd

o

e,rdoLlaerldi drogi
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To be used by the
evaluator only
d'Jeddroddd

erDdoiJDeri8d dJ"gi,
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PART C

Q"ii -e

Question
3

To be used

by the
eval uator

only
dJDo6dtoddd
erodo3nedf*

do9

Answer the following question in not more than 25 words. Each sub question

carriesl mark (5XI=SMARKS)
d$nd dd4rl$abd 25 ddilgd tueddod erDdoAo. qi,e wd ddo,lr I ooddd)d &edenfld.

A. A ring and a disc have the same mass and radius. What is the ratio of
moment of inertia?
z"ocb erood)d d:q u"od aeJo$) a"ode 9t;6 $dl qidroogo$&4
dooOd. erd;rl$ ardso abdqdd eldruodde$?

B. Does the emf induced in a coil
$dl9o$e] €eodd"dJd adil'a

depend upon its material?
odd erdd gidrdd*de;oz3:rdo3:e?

152lPhvsics 10



To be used

by the
evaluator

only
dPe;rdoddd
wdo3nerld*

NU9

D. The quarks
* d$nd n

are supposed to exist in following number of
osE.o$ d-eddrlse) 6"FrFd$r eid_de)drdd)O 6 m oJ '-- - _f,;J-----

flavours.

a)2 b)4

c)6 d) 16

E. A degree offreedom for gyroscope rotor is
A rlrdoef,^o*eddraet;crod Bdogid d:q

a) I b)2

c)3 d)s

9152lPhvsics




