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Jor the questions
1. oo© MAIERT WE a9 5 3641 ¢ ‘ 1x6=6
Choose the correct answer from the

following :

(@) @ RO ova@ o E 2w RS Capies
] TTg ST WD AR FAFASE 2739

If E is the electric field intensity, then
the electrostatic energy density is
proportional to which quantity?

(i) E (i) EY?
(iii) E* (iv) ]—;7
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(b) C 4RIHR CIFTFR 7T [l V S -V Roats
WWQ’ﬁl@?kﬁwmmqgms{
<icet e ZPm AR 2°q

Two spherical capacitors both having
capacity C are charged to a potential V
and -V. If they are connected by a wire,
the decrease of energy will be

(i) O

el 2
i) —CV
()2

(iii) CV?
(iv) 2cv?

(c) TARAE Tl RS 9B Ay Wi IR o
TN TS 93 “RIAGeT e 991 25 | wo e
@CoT M SefRafée ¢z g 9

A dielectric sheet is placed between two
plates of a parallel-plate capacitor after
charging first. Which quantity of the
following will remain unchanged?
(i) ST
Charge

(ii) faeq
Potential

( Continued )

(d)

(e)

P25/1505

(3)

(i) 4959
Capacity

(iv) =&
Energy

9@ B CoFge SfeRE «Bl WIS IS
o1 A0 S (IIICO] TR oo SaHlet
] ?

The force experienced by a charged
particle moving in a magnetic field is
independent of

(i) FMCOR ifSe3s!
velocity of the particle
(i) FIROR 4=
charge of the particle
(iii) COIFF PG A=
strength of the magnetic field
(iv) FNBE =1

mass of the particle

@bl TET© g TEw @R frr TS R
FEFT A G TR ?
The direction of e.m.f. in a circuit is
given by
(i) FACS 34
Faraday’s law
(i) Grfed ezom S
Fleming’s left-hand rule
{ Turn Over )



(4)

(i) TG
Lenz’s law

(iv) €499 9bI8 7y
None of the abave

(0 L-R TR T 4494 T e
The time constant of L-R circuit is
N R sounsls
() I (it) R
(i) LR (i) L
LR
2. (a) <O RY 4R o[ 0.1 m e &S (apfes
ﬁwwsov.mmwﬁemwa 2
The electric potentig] at 0'1 m from a
point charge is 50 V. What is the
magnitude of the charge?
() YT AT, . <. smfs iy i oo
MY CTTR0R Py N | 2
Show _that the capacitance of a
conducting sphere i CGS system is
same with its radiyg_
(c) 7 o ame
QE ? 3R SI 99
TeEY 79 bk 2
What is ma i :
: gnetic ¢ ?
Mention itg gp unit, N
P25/1505
/ (Continued}

(S)

(d) 01 m JFIH TF @FHTO 200 RIF TS

(e)

3. (a)

P25/1505

b1 CSTETIIR FSA© BIfeT® 22T ¥F 500 mA
2 R @ BT v W fRefg 9 2
Find the magnetic field due to a circular
coil of radius 0-1 m and having 200 turns

at the centre of the coil, when circulating
current is 500 mA.

8§t/ Or

pa b DI )
Prove that

-S> = =
VXB =pgJ

SHISHT 4 WpI TGN AN R
AR 2, Mz (i) $oM HR To[ I I

- T (i) TG IS AT AT AR
M} ? 2
How does the mutual inductance of a
pair of coils change, when (i) the distance
between the coils is increased and

(fi) the number of turns in each of the
two coils is decreased?

f&fs Rges cvae onbey s@ed fmn 1 @R o
gl IR e WRke ¢ DR Rege

W RIS Ry cvam areen Refa 11 144=5
State Gauss’ law in electrostatics. Apply
this theorem to calculate the intensity of
electric field at outside and inside of a
uniformly charged sphere.

( Turn Over )



(6)

(7)

: (d) @B *REIE  SRAERE TGN AR
() Tpe facwes =19 W9 oo Ry cvam Shied | b
PRI Sfere | . : .
Find an expression for the electric field Delrlv.e tian fexprissmn for o omaic
on the perpendicular bisector due to an gt i s
electric dipole.
4. (a) 9O FTCKA RS (T RIS HF TSR
G i R L T S Rps cwae Sfes g5 e« Sfiea |
o 5 AR SR U e AR TS 5 792 3+1=4
CRA IS S B SR =) Ty Sfvear | | . B
Using the method of electrical bes Find the total energy stored in electric
. ¥ ; ; field inside and outside a uniforml
find the eltlectrlc. field intensity and charged sphere. What is the ratif;
surface density of induced charges on an b : o
infinitely long conducting plane at a etwoemitenty
point on the normal.
=31/ Or (b) AR FlEAHRE GBE AE (I XS o]
IQYASLE T (I 937 ARIPOT 4TS I
TR FEAYRP GOR 4RFY 400 PR’z | RS YRR {eg A 41 |
Ffe] 79 A&
?;ﬁ il T 2 R () | Deduce an expression for the
e f:ap&}C Ce. of a parallel-plate capacitance of a parallel-plate capacitor
;apamtort:: 4010 Picofarad. The distance when a dielectric slab of thickness less
etween two plates is 2 mm (in air). than the plate separation is inserted
() WF 1500 ©'% Rsate wifte R between the plates.
&g =R Refy w7 |
Calculate the amount of energy if it () EARS CrTs NoRT 21z FCIHAeTel
is charged to a potential 1500 V. fsg sicwerienel ferca [ @2 1%+1%=3
(@) AT I K39 FRcer Rearen RBm What do you mean by charge and
T2 1+2=3 current sensitivity of ballistic
What will be the potential difference galvancmelgr
when the distance between two
plates is increased twice? P25/1505 ( Turn Over )
P25/1505
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(92)
5. (a) <fFomEe I$A e 7 FegRe TR @
aqel S e 39a A SEmEe @we A T @, R s TR e fE
e g T g 400 1+4=5 S |
What is Ampere’s circuital law? Using Prove that the voltage magnification is
Ampere’s circuital law, find the magnetic equal to quality factor.
field at the centre of a long current-
carrying solenoid. 6. (a) o= -_;1@—5‘3[ PR ema FM1 @R FAGR
Sazel 2 3+1=4

(b) (D5 APl BF 2T force & ey 2 THeq
e SO 2ifoT 1 1+1+2=4

What do you mean by magnetic

State and prove Norton’s theorem. What
is the limitation of this theorem?

o & S/ Or
permeability and susceptibility? Deduce
the relationship between them. % FAOR I 2ol S
40| “
() @bl L-C-R % I8N +R3B 2qmma e Discuss the maximum power theorem in
PeTE Je ATl T CR | I[SAOE eifSar detail.
T PRI Sfere | 3
; : _ (b) FACSE RYPIIW SCPHE A0 A
An alternating e.m.f. is applied to a ofee ofed F41 | 3
series L-C-R circuit. Deduce the value of

impedance in the circuit. Deduce Faraday’s law of electro-
magnetic induction in differential form.

¥« / Or
@Bl CfARm L-C-R 67 AMPHZY ¥+ e * k&

fran 274

In a series L-C-R circuit, the various
quantities have following values :

E =100V, v, =60 c/s, R=1 ohm,
L=1H:C=7'04”.F

R ( Continued )
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1. W% oo AR Sfre . 1x6=6

Choose the correct option :

(@) 91 ST (TRT STSERY IS 27

The internal energy of an ideal gas is

(i) <= oS =i
only kinetic energy

(ii) @<= BfS s
only potential energy

(iii) +ifS =& =% &S e @ara
the sum of kinetic and potential
energies .

(iv) SV X0
always zero

P25/1506 ( Turn Over )
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(2) (3)

(d) M =9R{F 39 R AW O ARET ga
(b) @G M G AR (K) &1 STmel @95F (nR TeE T%C01 27

Entropy remains constant in The relation between coefficient of

(i) SRR aiferre thermal conductivity (K) and coefficient
adiabati¢ prodess of viscosity (1) for M molecular weight of
a substance is
(i) SR eferare (i K _ Cv
isothermal process n M
e T
) —=CyM
(i) TSI 2iferTe T
isochoric process . (@) nK = MCy
Tl e T (iv) €°[T b8 7=y

None of the above
None of the above

e) MBI {BY FT sieq T
(c) S-Sl aifimre wesfee A fe) 1 -"3% T

M ofeReE 59 =@ (Pzea smame =i If pressure is do_ubied, the value of
T FCA) mean free path will

i) 128133
The condition for thermodynamic ) 181
equilibrium in  adiabatic-isochoric . be doubled
procejss is (the symbols have their usual (i) =g 3'q
Sraancs) be halved

oo Sadn SR e (iii) IR 7’7
i
(@) dS=0,dV=0,dU=0 be quadrupled

(iii) dT =0, dV =0, dF =0 (iv) 9CFE A

(iv) dT =0, dp=0, dG=0 remain same

P25/1506 ( Turn Over )
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(4)

(S)

, 3. (o) GEEEIOT A QRS K@ | ww
(f) ©F [ AT FOF a NF b I 9FF 2E T GFoi3 @R 2’9 AIEE ? 1+1=2
The unit of van der Waals’ constants a Define coefficient of performance of a
and b are ‘ refrigerator. Can it be greater than
() atm m™® mol™!, m3 mol2 unity?
(@) atm m® mol™2, K mol~! (b) < s AT TEe 30%. At W PR
(@) atm m® mol™2, m3 mol~! TEgel 27 °C =, TR Taewl A oA W
; -3 2] ) 50% 2'3?
(@) atm m™ mol™!, K mol A CaphcreaGn M i of
2. (a) TRE THEPE e IR S 30%. By how much the temperature of
SIS 5o e “(1efpy foy< | | the source be increased to raJseotI';e
Distinguish between extensive and efficiency to 50% if the sink is at 27 °C:
intensive thermodynamic variables with (c) IO AT ford1 e 21T 1 |
proper examples. State and prove Carnot’s theorem.
b)) wfeRerma g om smEe e o w2J1/ Or
TR CpIF CyF A =i foefyy 71, TS ToleIfe THer @y e SEnal 91 |
. A4 S 937 %57 | _ Discuss the thermodynamic scale of
Usmg the first law of thermodynamics, temperature.
obtain a relation between Cp and Cy, for
an ideal gas, th.are the symbols have 4. (a) Ol POR Jach Stad I | 2 TR
their usual meanings. THOICS LTI 2 1+1=2
S’/ Or State the third law of thermodynamics.
SR efemre o <y ot eI Is it applicable in all temperatures?
Ceiaq | wporaim) PR T 2P 2R T () “FWEI GG wm TR SIERE
0 7/ | 3+2=5 el =M 1 |
Obtain an expression for work done in “The entropy of the universe is always
adiabatic process. Explain ‘the reason increasing.” Justify the statement.
for fall in temperature during adiabatic gt
€Xpansion. P25/1506 { Turn Over )
P25/ 1506
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5. (a)

(b)

6. (a)

(b)

P25/1506

(6)

e T v ARTET A GEAE
FRFLICFRG Tera | 2

Write Ehrenfest’s equations for second-
order phase transitions.

AR RpgSEeer s asom 3= 4
Explain the principle of adiabatic
demagnetization.

&1/ Or

W T W AREET e $R e| |
SE-ATR TRER @ SREm-GaE
FRIFIICHT ey 751 |

Discuss first order phase transition and
hence obtain the Clausius-Clapeyron
equation for liquid-vapor equilibrium.

R R Q@ B Egeem ot REE
19 fefa 1 3

Derive any one of the following
Maxwell’s thermodynamic relations :

v (&), -{5),
@ (@), ~(57),

A% o B8R TS FRmercizht afest 4 | f
2+2=

Establish the first and second TdS
€quations.

( Continued )

(7)

7. (a) Rm Swers YW IF ® I T

63°C © 9] SfEE 9@ A5 I T
LR
Find the temperature where the r.m.s

speed of hydrogen molecules if twice
that of oxygen molecules at 63 °C.

(b) 4G T @ I]RIS @ GOFH -2
Fofosl R S S5 TELIOT |

Prove that the half-width of 2 spect:‘hal
line is inversely proportional Fo e%
square root of the molecular weight o
the substance emitting 1it.

8. oA sfex e Iy 40|

9.

P25/1506

Explain the significance of Brownian motion.

(@) T SreA 5 9 T aRerEt o |

What is temperature inversion? Write its
expression.

(b) BEFRER IR ATH Taewr om0 AR TWH
WF6 B 226 atm HI® TG TG

69 kgm ™ = |
Calculate the critical temperature of

helium if the critical pressure is
226 atm and critical density is

69kgm .

itlimD)

( Turn Over )



( 8)

() SF (7 e RGTR Sfee e Twer @
AR Sferea | 5

Derive an expression for Boyle

temperature on the basis of van der
Waals’ equation.

{1/ Or
CO,3 A AfHST *Rree Evw wife ©F
@l (aPEPTR I 4T

Draw the curve for Andrew’s experiment
on CO, and explain its important
features.

* ok &
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1. oo AR *[A ww Seqehl A Sfre - 1x5=5
Choose the correct answer from the
following :

(a) T Ry de@ ~Rrwre F672ge@w Tl
sifenfes frde g3

The maximum kinetic energy of the

photoelectrons in a photoelectric effect
experiment depends on

(i) =efee e SEerR euqe
intensity of the incident light
P25/1507 ' ( Turn Over )



(2)

(@) =ifSe IR F=omRT eow
frequency of the incident light

(i) =ifee IR FaER oo

polarization of the incident light

(iv) JTH @R @[

angle of incidence

(b) =57 Rewad affiers, A\ waestmd w75 iy
m SN (ERRT SwEe fm o) SR

Wﬁwemﬁﬁwﬁ@ﬂwﬁwm
e SRaTE A’ =, (O MY A=A

In a Compton Scattering process, a
photon of wavelength } is scattered c;ff a
charged particle of mass m (initially at
rest) by an angle 0. If the final

wavelength of the photon is )\’
difference A’ -} i

(i) 63 e*Ro 4¢3 7, g Ag SRS Ty
depends on 8, but not on A

(3)

(c) TAfE wRewa <ol szed TEwel w@d 91 T |
sz foe, e 7@ [T T o
9] ?
The temperature of a cavity of fixed

olume is doubled. Which of the
¥ollowing is true for the blackbody

radiation inside the cavity?
(i) TR e 2 @9 3 W
Its energy increases 2 times
(i) TR =& 16 81 3@ T
Its energy increases 16 times
(iii) TR & 8 @1 A IW
Its energy decreases 8 times

(iv) TR *& 16 87 FR IW

Its energy decreases 16 times
(d) o= e Wee, 3Be Ry PR e
R 21 &

The spin and parity of ?;Be nucleus, as
predicted by the shell model, are

% respectively
() A3 e 9 37, fog m3 89S 72y ) 3 o U
depends on A, but not on m b .
@) A < 0 Teyg e gandOdd
RS e 33 .
depends on both A and g (i1) 2 e LR
=
' 2
(iv) 639 \'i"ﬁ'\ﬁ BEE T, = md SRS Wy .3_ and even
depends on 0, but not on m ;
P25/1507 '
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(4)

1
(iii) 5 ¥ Sga
1
5 and odd
gl
(iv) 2 SI€ Iq
1
— and even

2

(e) IR T, ot semom s 2
In a He-Ne lage
takes place in

() &9 fafers

He only
(i) 3 forrrs
Ne only

r, the laser transition

(@) 23T s, e 2 RRRTS
Ne first, then in He

(IU) ﬁm&ﬁm’m ‘Oﬁ. -
He ﬁrSt’ then in Ne
2. ©TS il ST Tag foey

Answer the following questions :
(@) U QPRHH wgq MRPE. W01 041 |
Describe Planck’s quantum hypothesis.

(b) ﬁm&?{ f\%q-@ Wﬁ '\ﬂﬁﬁ A i
Wh Wl R w0 0

y is it !

exist in;idr;Ot Possible for an electron to

3 € nucleus? < %
Uncertainty principle. Explain using

P25/1507

( Continued )

2x5=10

()

(@)

(e)

(@)

P25/1507

(S)

Jo[CePi BTePt 57 (HBIERE gl CICREIS
(e FASPH AR P I ? TS
HICHET | 1+1=2
What is population inversion? Can
population inversion be achieved
without a metastable state? Share your
opinion.
e Mol g 7 @@ g Spil
@I A Oifyeeicd JEE T4 2w ?
1+1=2
What is Pauli’s neutrino hypothesis?

Which  particle was theoretically
predicted by this hypothesis?

fresn R o-3m 9 e e wreR&l

@ TR, O fiqe FRAT TWE @Ee
2z IR AR 2 1+1=2
What is the Q-value of a nuclear
reaction? How can it be used to

determine whether a reaction is
exothermic or endothermic?

OR9 T 9 OR6 TS 9 [ @R
ae T‘BT ool [O9g9 (.ﬂilﬂ(fﬁ (d =< x <
AP oo b SR SfSFeE 2ZI6M
wqsl Feme dfeffdg 37 1+1+1=3
What is a wave function? Write Born’s
interpretation of wave function. Among
the given two functions, which one
represents a physically acceptable wave

function of a particle in the range
—c0 < X < oo?

(i) y(x)=Ae™ A>0
(i) w(x)= Ae'xg, A>0
( Turn Over )
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(6)

() =f-aPeifige o T =R SR <50
ﬁ%@'ﬂmw*ﬁ%ﬂ

frar e, q, =15.5 MeV

> A5 =16-8 MeV,
SelSi0 TV v =03 lo v s

+34gw~3ﬂrﬁ%i§mwcr
T =1 O WA RReT ez
-34wqm—wqﬂrﬁ%@wqu

inding energy of Qggl_,l
nucleus.
Given, a4, =15-5 MeV, a;, =16-8 MeV,
a. =0-7 MeV, a, =23.0

MeV and

+34 for even-even nyclej
=40 foroddAnucIei

-34 for odd-odd nuclej

() iﬂﬁ@?ﬁriﬁmﬁrm@?
Rec < 247

a

TN Safeq

Explain the gamma.
thought €xXperij

ray microscope
ment wj

th diagram.
P25/1507 ( Continued )

T
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(7))

%

Siciz Al

) ISR e
@7

clear
: tures of nu

_ alient feature from
Discuss mfvsme they dlffere.'ntforces?
forcﬁ::. tiHr?al and electromagnetic
gravitatlo

"5-2 o SRl I 4
o ¥ B, 9
© E?l

t n ]
t p

w1231/ Or

=
(CNO) el

P R p A e *feq
RalARS

TeA | the carbon-nitrogen-oxygen
Explain

) rgy source
cle, the dominant enihgey e
(CNO) Cymc;re massive than

in stars

BRI S
o <9 i, A I ‘T’i ; ﬁ““w
T b el i +3=6

o fRepr Tt RTST W | 3
2 that Planck’s law reduces- tf)t
Sl?OW’ law in the short waveler}gth lllzxg
Wn:in 3 Rayleigh-Jeans law in
an . -
wavelength limit.

( Turn Over )
P25/1507




(8)

(b) I deE fF 9 @Kmﬂ@ww’?f
WWWd)@qGﬁW’[‘TCﬂ@“FW
W:Wﬁmmaﬁﬂ%qmqwll o

+ ==
What is Compton effect? Obtain an

expression for the change in wavelength
of a photon when it is Scattered by a free

electron through an angle ¢ with respect
to the original direction.

(c) ﬁ%mmwﬁwwﬁawmwﬁ‘
f? wom G fefmmes m@g
CPIPPIE Sy 91| o SRES!

S 2 e 2 i

What are the basjc assumptions of the

liquid drop mode] of nucleus? What are
the dissimilarities between a liquid drop

and  a nucleys? What are the
discrepancies of this model?
6. T T 1 Rewo vy oy ey - . 3x2=6
Write short noteg on (any two) :
(@) SR R

Nuclear reactor
(b) fSTaET Repcy
Ultra-violet catastrophe
(c) B [SELTH

Beta decay

* A o
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