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_— I .
Arswerali the guestions in OMR sheet, 2. If B and F; represent the prubabilities of pecopation of twa envrgy gates

b comgi it £ and £, {E, ] by a syvem, e cquiliteium temperinre. {1} of the

Each questioncagrics 2 macks. L
' syetem in koms of £, £,, £, £, and te Bolomarn's constant & is given

I I a geweralised position co-ordinate {g,) & eyclic with mespect o the by
lagrungian (L) uf & svaemn, the conpugule genemlised maovmtum () sowst W == E -£K
aatisfy e relation - e ln(".,-"f‘,)
{A) p, is a function of dme ¢¢) caly.
E.-F
B) p, does not chage with time,
(€} p, s alveays 2000, ‘ £-F.
' © T Y iE8)
(O) p, owy somedmes become zer0, bul nol always, -
) Lt_&_ﬁl
WE R,
Turn Qver -
SIS365D 1) 343430 (4)
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3. Consider the fellowing Op Asnp acoit where die cacuit elemrents we wswl.

I R =20kk Ry 10040 wid ¥ =10 wolt, [ will b :
¢a) D2 vule
{B1 1.2 wolt
(Cy 60 volt
@) 5.0 volt
4. Consider the following randicrdtinn :

Qeqeosm—psine #and P=gsina+prosuc, where ¢ and p ae dk
prenerdized pesition and the conjugate gencralised manictum of tie system

respecgively. For aay yalue of a, the Poisson hragks! IQ, P] T the value :
Ay o
(B8) -1
<y

D) cos*a-sinl

Turn Qwer

15365} {35)

5. A syslem has two energy levels of encrgy zeru snd 10O & (where £ =
Salerminn's condanr) with degeseracies of 2 amd 3 cespactively. The pxtibon

function {2} for the sysem & & laoperlune of 100 & has & value -

(A) Z= 5.0
@) Z=20
{Cy2-233
0} 2 - 3104

6. An x-chanpel JFLT has fgg =128mA . IE the “pinch-ull” voltage
Vy=—4.0F, due draia curvemn (I ) foc Vg == 2.0V has o value -
(A) f,«310mA
(B} f;,=27.0mA
{C} fy=40mA

) fp=1280mA

W143440 ( )
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7. The bayrangian of & movig particke is given by :

V j.x 2c2
L:Em{r +r“R ]—V(r),

whcmht:it ferms bear usal siguficince. The Hamiltonian {&) of the pagticle is
yivn by ;

1 .. :
(£} # - 2—~[r2+r’9’)
D) H:%m{izorz'B‘J.pV{r)
(C) & =0?fr'xn‘07J+ ¥{r)
© H=2m{i -8+ (r).

8. A particle falls creely under gravity The nalwe of ils heus in the phase space
s
(A) an eljpra
(B} o circle
(C) a pagshoe

(1) a saight ine

Tum (her
41£1-650 (7)

onours_Part-111_Examination_2018

9. The tinary equivalont of the actt munber {365), is given by .
(A (LLNIOLOT),
@ (anma),
{C) (LI1IL001),
(©) (10101001),

1%, Cousides the 0-p-n transisloc Siccuil with fixed bius amangement, Assuming
[i =101 and Fa- =100V, and wking ¢ 5 {rgp. e required wlues ol
ard ¥g 10 set up the Q-point @ Jo=5.0mA, P =50V will bo s

ﬂ?a
Y

L1 l
BT 3
C, —r/ G I - Vor
_.-gL_ Q!Jtpu(

igna
B Signal
Spwl
: I

"

(A) Ro=l0KC Ry=100400

Toke: M =07 V.

) Re ~1.0R0, Ry = 86 42
(Ch R —100 k0L, &y =12.6 5602

@) A =10.0kQ, R, =10040

SI11%-640 {4
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PHYSICS (Honours}
Paper Cade : VII-B
[New Syllabus)
Full Marks : 70 Tlne : Theee Howrs Thedy Mlowles
The figures in the margin jndieare full marks.

Mwﬁwqumukingatleastu;uefm&wp-&mfmmGonp-&
o from Group - C and the remalung ose frm amy gronp.

Group - A
(Classical Mechanies - 11 sod Fluid Mochanics)

1. (a) Swic and explain the prnciple of vinual wovk Write down the advenapes
uf this pamaple W sdve e wquation of & dvianecal 3y sk 1+2r1

{b} Lenive Lagranpe™s equations from 1) Akmbens prncple. 6
(¢) The Lagrangian of a system e given by

L-%a"{i’- p232}, where a pnd p are constants, Prove that the

equuion of motivn of the gystem is given by

Tty pix=0. 4
2. {3) Lxfine Hamilionian of 3 gystem.

Show tha & generaliced co-ondinve which is grocable in Uw Lagrungan
is also ignoroble in the Hamilgaian 142

lurn (her

3193450 (%)

20 of & conscrvative syslem dace not depend on Gre
cxplicity, xhuw dar ils Haulecaca: is identical with oS W1 eoensy a9
mmains consened 4

(¢} A pacticle of mass *m' & carélrainad 10 Move on the axfure = oder
the: action of gravicy, “¢* being a constrns. Shnw thut the Lugrngs's
aquebon fov the particke

m|:x5+clr..\i'- Imct i -mgrx‘ - 0. s

{d) Slhow thut 1the Poisson brackss [l?,u p’]v.p =d,, where d, 32 a
K.riSnecker delta,

-
-

1. (ap Suwre Semeallis theoeer for e gnsumling vy of an mwmpassible non-
vieeous fluid. Dedwee TBemoollys equation in this cose from cheny
considerawn. From Bemonlli's thedeety amive at Tomoclli's theomam

i-542

(b ‘Tte Lagmngian for a coupled damuwmiv owcillitor i given by
L= lfqz + !sl- ll'wf 2 pwigt e
LAY A T U LU VPN

where @, v ond wy are constnnes, and §, and g, ure suiudle co-
ondinules.

Tind the Homillonian of 1the sysun 3
{c) Shaw tuit the wanslommaion detined b

q=~"2_PsinQ. p=2Fenvd? is cunonical. 3

8132650 [ )
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Group - B
{Statistical Mcchanics)
4. {a} Explain the pastulite of equal & pricri probability. 2
(b) State and dnduce SMiding's fomwla : 142

(c) Mentiocung the necessary postulatcs of Fami-Dicue Stalistics, oblain Lie
Ferru-Thrs distritviicn fonnuba fix an enemhle of famsoas 5

(4} Obiain an expression for O Fermi energy of ekectrons in @ metal al OK
in erns of ¢letron density, 4

5. (a) Conosider 3 macroscopic system with ils micmatales designated == 1, 2,
3, ... r .. I £ be the pratabiluy of 1he sysiem 1o be Found in Sae
‘r', prove thu the entropy of the svaem is given by ’

S=-k} ALl k. 4

{b) Witz down Boss-Eirstown distihuotion formula and usig it deduce Plaock's
Law of radiatson. 243

{c} Consikr an arcecade of oao particles 4 and 8. Each of o can occupy
any oie of three non-degenerale envrgy 2ales, Find the posable number
of microstales avconding w 4B, 8F and FD staristis. 3

Group-C
{Electroaics - 1)

6. {8) What do you mean by coupling of ampliBers 7 When two atapes of
amplificrs are urd in cascade, what will be the overall wlsne gain ? Whal
are the advantages of an R-C.coupled transistor amplifier 7 Draw its
frejuency respondc Curve. Lr[+312

Turr (her
V193030 ¢ N}

(t) Descabe the procodure for the copstruction of an eohanatinent-type
BMCSIET and axplain i1s opevatian. 3

{c) A silican tansisior s W be operated a3 8 CE ampliBiec with base-pesistor
miethod of biasing. The trunwyvior opecatcs Bt the signal callector curvenc
fc =10t and ¥y-=4.0 V. The Joad resismoes in the volloceon carcuid
is 2.0 %03, Assunding Fye = 0.7 volt, calculnte the valus of Rg. Toke
B=100, 2

7. (a) What do you mean by vollsge wnd corceat foxdbacks in an amplifier T

List the advancages of mcpaiive feedback in a tmasistior amplitier. Explain
hosw msn-binzar dlstortsos can be teduced by nepcive [medback.  2+3+3

(0} What do you updendand by basing of a wencisior 7 Show that the biuk
current subility factor s="’%, lsmllulbyd\enﬁo(-&-]fu
80 R

£
the biasing scheme shown below.

2+4

B. (o) Whet are the essential components of & CRQ 7 Define efectosiouc
deflection sensitivity of & cathode ray cwbe and ofxain on expresica for
the = i

(b} In a CKT, 1he deflection plases are 2.0 o long and bhave a uniform
spacing of 4.0 msn betvween them, The Auorescent somen s 25.0 om ey

57153650 {12)



UGB_UG_Question_Physics H clnours_Part-I I1_Examination_2018

from the centre of the deflection plates. If the fina) ancde voliage 1

2.0 LY, fing the deflection sentivity im mmolt z
{€) What is meant by virtual grownd of no Op Amp ? [f the awitches ABCD

we in states 0110 in e followme dirgram, tnd the mpat voltage §;.

+ 8.0 volt
0 | k2
P 1kQ
2kQ
2 4 k02 V V—' ¥y
. 2+4
|£. B kQ

9. {a} How many half addcers arc required 1o mobke 3 full adder 7 Explain it with

o block diagram. 1+3
(b} Draw the bln?k diagrun of a ROM having » input kincs and »r owput 1
hres Explain ity working. 242 )
: : !
{¢} Draw the hasie circuit of 8 NOR gate using twu bamsisiis. 2 :
{d) Naawe the.various registers of BIESA and explain buicfly their fimebions.
1
I
¢ 13 )

LR L
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Important Instructions for OMR Sheel

. Welte / Fill your onrvect Subject Name, Subject Code & Tayper Code
in the space provided on the top of the OMR sheet (Subjed Codes
are given on the back of thc OMR shoet & Papur Coule o the
Question Paper)

. Write / Fill your Namue, Roll aumbes, Registeatlon number. Regn.,
Seasion, Exam Date and Exam Session in the space provadedd va the
OMR Shect.

. Each item has four alemative nasponses markel (A} (B), (C) and (D).
You have o dacken the arcle as indicated below on the correst
regponse against each jtemn, )

. Your responses to the items are to be indicated in the QMR Sheel
given intide the Vaper Booklet only. If you matk at any place
Gthuer than en the drdle in the OMR Sheet, I will not be evaluated.

. If you write your ['hone Number in the OMR Siwet ar use abusive
languagre or employ any other unfar means, you will render yourself
Lisble to disqualification.

. You have to retum the OMR Sheet (o the invigitators at the cnd of

the examirstion ontnpulsorily and must ot Guty it with you otttside

the Examinaton Hall

. Use only Blac/Black Ball point pén. Use of any mobile phone,

caleulatar or log table elc. in examinallan hall, is prohibited.

OMR Sheet-ga T T fgwmAai]

51 OMR Sheet g3 Fofere 2 HfAT Subject Name, Subject Code &
Vaper Code P/ o@d a0= 20| OMR Sheet W2 752 2w
Subject Code 9f1 o1em =% 92 Paper Code T sy Bod mps)

%! OMR Sheet 93 ZTFS ZT Name, Roll number, Registeation

number, Réegn. Sesxion, Exara date A3 Exam Session 473/ <@
Y TR

ol 2l ez vt A e B, TOTEA (4), (H), (C) 9 D) ¥R
crent s sfiiwifir AT Saten oo M S/ mn s ope
TACE %74

A1 AT T am%mqauﬁqomkémezmﬁﬁ%mm
TR P TR T T S e S tew! PEraT RIRA 2cs
Al

@1 «TrEdR FR TN OMR Sheet €3 FOZAT |G o1 WA [
AR TGS W AN A HeT "y Fo AFmES FEd oty
=T Wit 4R

@1 A (108 Tog Wa (OMR Sheet) RiRfR worodmaa F0 Bat S
A T AR RS W 9T, @FERGS oM @A i
OMR Sheet T =i ot @
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Answer alf thes quagtions in OMR sheet.
Choose the cormect answer. |
Cach question carmics 2 brawhs.
L. When light is incident & an aigle of 3U¢ will Ihe suihce of a dhb, the rellested

tay is plane polaresed. Then, the ndractive index (n) of the reflecting medium
anl the comexpunding anple of reffaction §7) arc respocvely

(\y #=1.73; rm3Q°

(B) p=173; rm&0°
{C) m=1.50; p-30°
D) #=L.50, r=6&0°

2. If a SOOW laser bedin 18 comeicated hy & léns ima a enusesasinnid are: of
10-"" m%, the value of the Poywving vestor(s) and the amplitade of the clonvic

fiekd (£¢) are respoctively equal 1o :
(8) $=510" Wm™t; £, =4314x10° V™!
(B) S=4314%1¢" Win?; £ =5.0x10" Vm™'
© Sesx107! War?; Ej=6.1x107 ym™!

Dy §=5x10" Wm™; £ =6.1210" vm™

Tirn ver

3134490 (3 )

urs Part-111_Examination 2018

. Wik %Mwlochysbmﬂdnr@amrwimrumw&wy\ﬂh'wﬂwaw
year spent on it comesponds 0 4 years on the canh 7 The vanii 3ps of

light in Jee spacs is *c.

{h) ¢

{B) 025 ¢

(C) 0.96E <

5 65 ¢

4 ‘The glancing angle for the firet arder reflection Gem a cobic erysty, weing X-

rays of wavelcngh L.544, is 155, Then, the separution between Ui reflaciog
panes of the crystd 15 -

(A) 4.93A

{B) 2494

) 1344

(D} 1084

5. A light wave has the x- and ysompenerts of the elciae Reld vedor as —
E, = E vos{wt + iz) and E,-—Ef":m[m'rb-tn].

where the (s v wswal, Wlach of te following stalemens s tue for the
said light wawe 2

(A} 1L is unpolocised
{B) It is elliptkally pulinsed
(€)W iy vinulacly polasised
(D) It is finexcty polansed

2184-650 { )
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6. Show that when lipht is incident normally on the nis-glas inuofes, and the

refractive index of glass i3 3.4, the amauar of light reflecicd back is
arpeamaeely

(A 4%

(B) 15%

(C} 50%

(D) 100%%
. For silvec the conductivity o =310" mho.m™ . The skin depth o silver fur
an ¢lectromagnetic wove ¢f frxyuency 10 GHz is

(A) 4.6=10%m

(B} 5.0x10" m

©) 32x107°m

D) 10.22107 pt

. An unpolarised plans light wave of inwensity 100 W/m? passes throogh two
Nicols with thew prncipal seetions al 307 to cach olher. The imensity of the
tsal rnsrttnd wave would be ;

{A) 750 Wim?
() 37.5 Winy
(C) 125 Wim*
(D) zero

Tery (Mver
(s)

9.

10.

113450

Tle length of 8 rod, when s ses, is £, [f mow the rod begins ta ikve with
8 wnitorm relative speed 'v* with respect 1o a stationary obeerver. s longth

was muasuwed by his as %Q.T‘I\ag V' s a value

(Al ¢
() 4433 ¢
(C) Dsc
D) RS ¢
An murinsic sample of Ge ¢ryseal has a hole density of 10% per ! At om

tempetature. Whea doped with Sb, the hule density decreases o 107 per
al the same tenuperaioe. Thwen, the mojority carrier density will have & value ;

(A) 19* per m’
{€5) 19'* per o’
(€2) Su=10'" per m?
M) 19" per m?

{6
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Paper Code : VIII-B
INew Syllabus]
Full Marcks - 70 Time - Three Hemars Tty Minutes
The figwres m the margin indicare full mars.
Anewee five questions, Lng at keast one from each groap.
Croup - A&

(Physical Optics - LI}

[. (2 Txplin te dolticnce between poolneius wad sunubad emissivns What

is popuation irversson 7 241
(b) Obtain 3 relation betweem Englein’s A end B coefficivnts, 4
(c) Descibe bricty with svicehle diagrams he principle and woring of & niby
Lae. 5
id) Vérite baefly the hasic peinciple of *hoknraphy . 2

2. (8) Discuss the princaple of preduction of elliniwdly and circulady pularized
light from a plane polanezd bight by using a duuhly reftucting eryetal plate.
Hexe, define 6 quatte~-wave plate ar a half-wave plite. 4+2

(b) A Fgh cinculidy polarisad beom of liglk (2. =525 om}) i invidond mxrnalty
on n dovbly eefrecting crystal placs with oplic axis pavallel (v e Swface.
Tle: thickness of G plate is 0.002 nm. [1 is @ven that »p —= =0.175.

Find Lhe stale of polarisation of the emergan Lean. 2
{€) Wlar is optical ratstion 7 Give Fresnel's explanstion of optical reratiun.
Define specific rutation 1441
Twrn Over
$i136.643 { 7%

3. {8) Desevite briefly the consmucisq ol 3 Ratinet's eorvperc=itor. Explala how
it can preduoce any amouwnr of phase differance between tbe Oemy amd

the E-ray cincyguyg fnwm b2 imstum:ma. 3+3
(k) Whnt ks a praded-index Llwe 2 Discuwss s supononty uvet @ step-index
fite. 142

(¢} A slep-irdex fibre bas a coic of wfruetive index 1.58 and cludding of
refeactive index 133, Detecttine st numerical aperture and neeptance

agle 3
(d) What is & polamid 7 Wik is dichroisn ? 2

Group - B
{Eleciromagnetie theory any special theory of relativity)
4, (3) Doduce d follovdng decinsmagnetic Held oquacoa =

2 & - @D
VxH=J +F,whcrc e fCams are usun].

How the eution is reduced when the electromagnetic wave Lravels
thraogh 3 e dickectric medium ? 4

(b) An eleciommagnetic wave is incoderd on the nfepface betwveen two dictectric
media. What are tbe boludary conditions thet must be satisfiad by the
field vectors 7 Show thnt the frequency of 1he incident wave rensains
urchanged by reflerdon and trosmission ' 2e2

{c} Whar do you mean by s¢ultéring cross-aection 7 Distinguish between
Thompson scotkeng and Rayleigl sswivring, How would you explain the

Mue ¢olows of the sky 7 b+2+2

5. {u} Ste and prove Ponting’s dwonne Define Poynting's vwctor 5+l
(b} Consider the propagation of ptane skclromaghesic waves threagh an
isotropas Wvlectric modiuny Find a relation between the amplitudes of the
hectric and magnetic Gebl weeiors, Also show that the electric field, e

mogneric Bield and the direction of peopagation are mually acthogoaal.
in

FOFPR T (8)
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: i : ‘hat i & is* uf a fic metie spocinien > Prove that
() Whit s a foc:; veeror ? Dafine spacelike and timelike lowur vegions with 8. (2) :’Kml 1% mlc:::; m:mjfx L:m';:lm;u pea of & f —
i 3 l matrrial 3¢ caual to the oren of the curnesponding B3 loop. 1+
6. (m What da you mean by ‘peoper tme” in spacind theory of wlotiviy T . (8) A specitnen of iron of density 7700 kg/m’ and specific hean
{b) Twa photonss are appraching each other with the saste speed ¢’ Wia . 462 1hg 'K as magnetined by an a.c, field of frequency S0 Elz, Asswming
i the relutive speed of onc with respect to the oder 2 2 . no logs of heal, peove 0wt the fise in temoperalune of the specimen per
' minute would be ¢.229C, if Uk B-H loop of the spscimen bas an arco
() Deduce the nzlaHon fwmz‘ terms being usws), Hence, olizin un I af SU0D J.on.excle ', 3
sxpeession tor the kuehe eoengy of d rlativistically free pantiele. Skow . . . PO
- g | two drwuzuber
that the expeession reduces to tie classicul farmula nnder the condition I {¢) Defire Peltier cocfficiert () off & thmocouple conprised by
- - . af .
E'scl. 4+23] 1 merals Ay B, Gave ils 8] unit Show chat x-rﬁ.mm.gm.
’ ™~
d lain stelkar sberadon i the Lptd oF speec thewry 9] .
S e b el of iy y % {a) Whal are 1he basic differences between u puranagictic substance ond n
Gromp - C diamegnesic subLonzE 7,
(Sulid State Physics and Flectrie apd Magostic Properties of Matter) Show thid when a nagiede field B is applicd un & Bamagnetic watesal,
7. (8) Wha an- Milker pdics ? the changs io magnetic maeocot of an orbiting electron as given by
21
Derive i expression tor the inpteplanar spicing between two paralkl planes =8¢’ , whise Lhe symbols have their wsual mcanivgs. Henoe, oblain an
with Milks udices (1)) wyd show U Jur a suaple wabic Joftice ot lasee | am . o = ) " 1543
conslan ‘@', | cxpression for the susceptibiliy of a dmmagn=tic malvaa).
! {h) How does the dinmagwtic suscepdbility depend on taneratuce ? Explm;"l
a ; .
dygy = —rg—© 2+4 | wilh rewsons
WIT ek (c) Priefiy expluin the oain of amtfermimagneism 2

(L) What is a reciprocal lattice ¥

A two-dimensional Juiycs hus the basis veetors a =255 8 = ¥+ 2p, I'ind

the reciwocal lamice vectors. 2+

(c) What is Hatl affect 7 Define Hall constznt. Meption twa jlparknt
arphicanons of Hall vftect 1+1+¢
Turmn fver

. 13
i s i (9) = NIM-3I0 { )
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Answeg all the questions im QMR sheat.
Choose shecomest answer,

Each question camics 2 merks

1. An clectron 35 tappad i n one dimensionsl infinite poteatial well of width

LOA Taking fr=6.626%10""* 1S, and azuming the recessary fomwks, prove
that the bowmst energy of die ehecron will be (iaking mass ol am electeon =
9.3x10r ko) ; .

{A) 36.0 2V
By 37.5 &Y
(C) 385 eV
@) 400 <V

2. What ic the dimenston of the wawefimcuoa Y(F, 1] 7
(a) L
®) £
© %
{m ]

3. The noclear mdius of Se® is 24 F; that of AP wall by :
{4 26 [
B 121F

O 12¥

{D)24F
Yirn ther

SOU55630 {3

4. Ay particle devays rs -

po=e 4y, + ¥+ E, wheee £ = enerpa, Given @, = 2070, and ibe sed
maxs of a electran is m, = 0.5F M2V, Then, the maximum available eneigy
tor the proerss is

(A3 35.0 Me¥

I 0.0 MeV

(C) 105.¢ MeY

) 105.5] MeV

5. The etwegy of an excited state of hydrogen alom is — 2.4 ¢V, 1 the first
wnisbon enerey of hnkupen is 138 eV, e 2ynular runseniwn of e draon,
accarding 13 Hohe's theory, in the soid excitad stae will be -

(A) 2001074 IS,
(B) 3.15=10™M ).
) 1U3x1or1d S,
D} Zero

6. A spectral lerm has S:%, J-% and g...g, feny beung wsuud. The

speclroscapic nottion of Lhe soid ferm is

A D
(A) \

D
{B) "
) 'r

-

@ *F

’

$153.049 ( 4
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d e 10, A mdioactive subsiance has » hall’ life period of 30 days. The ticwe tken for
7. If 2 gystem |ws oo cigensaess ¢, and y, with cgevalwes £ and £, n

) - L H
Linear comizinagon {ayy, + sy ) will also be an cigenstats, if : 1 of the original nunber of nlon:s © diKimeeLe, i
i} Ey v g (a) 120 days
(B) Ey=£5 (33) N days
(€) £;,=2£L {C) 80 days
(D) None of the above () 60U davs

8. A nucleus with A = 235 splifts imto tewe fagments with mass pionbers ia the
mtio 3 : 2. Taking 5, =] 4 F, prove that the sepamtion betwoen the tmgments
2 Uie mament of spliing woukd be -

(A) 728 F
() $.36 F
(Y1365 F
D) 2.8D F

¢. Consider the following resicrinns :

(N oo Prer10p+2n

2) R0 - Tirbe8 jHe+6e
Which ooc of the follnwing satanents 3 que for the given decay mides of
et

(A) 1 is allowed and 2 is tarbidden

{B) 1 = focbidden and 2 is allowad

(C} Roti 1 and 2 acc allowed

(D) Both 1 sl 2 are [owbidden
Turn €her
1195450 (5} if145-€s0 (6]
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P=U1{1+1+1) H {13 (N)
2413

PHYSICS (Honours)

Faper Code : [X-B
INew Syilabus]
Full Macks - 70 Tire ! Thuee Hours Thicty Minutes
The figures i the mavgm dfoare fll minri.,
Answer flve quastions, Laking at keast omw fromeach growp.
Group - A
(Atomic Pliits)

1. {8) Describe dricfly Millikan's nilsdrop mathod of measunng the clectronic
chae. What comectiona did Millikan spply 10 Stokes™ formula and why 2
+2

(b} VAthae gong iMo owlhemutival dewail, deambe bricfly with 2 schematic
dhagram the consmrction aod tbe principle of opezution of an Aston's steiss

spectrograph. . 5
{<) Slate Mozscley's Jaw of Xray characierisiic lines. Mumton one importan
application of the [uer Irl

2. (2) Explain the sipnilicance of Lande's g-lactor. Show diat

gels J!:J_+]_}+S{S-6 l}_Li-L +11 . where the 1werma bear wsual
rH{I+1}

sgmicicoe. 114

Tt Cher

S5L54.640 {7

(t) Show hc space quantizaian of the orbital engular momentum of the
bwdeogen arton in 7 g stale. Cansidec Lot dwe old quantun theory medel

und the new quanhym thaary (shet is, vave mechanicsly modd. Ak

f
(c) Wile the spectral term wich s:.%, _;;% a £=3. 3
(8) Explain wlwther the ke ‘D,{ ¢an exhibit Zeeman spliting- 2

3. {a) Whatis Larmar preccssion ? Find the Larnaor mequawy of an eletnin
actil whien plass) in 3 mapmetic figld of 0.5 tesln Assuwe the formula
you ned. 2162

(b} Why arc rotatiaral spectrs om ubsertad fac a8l molecolar specimens 7 2

(e} What Is laman alfa ¥ How is Ihe #llad experimerdally sudied 7 Expluin
the origin of Swolces and anei-Stokes jines ca Ui kesis of quenturn thacey.
1+3+4

Croup - B
(Quantum Metbaoiet)
4. {a) A high-ensrgy mdiadon suffers comipton seattering tuouch an ek . Find

an expression for Uss Coaypeon shift, Thecuds wlwlser dus slufl depencdy
an the tmeney of the ingident mlintiom. 4+)

(L) A bearn of X-ras of wavelength 0. 2o i ineident un 8 fve elocton and
oees seadered in a diveclion with respecd (o she diceclion of the incidem
distiom nzsalting in maximann wascicnyts shift. Prove tha the percencage
cncey Jose of the uwident rxdialiun 13 2.168%.

Take I~ = 0002326 nnL, wien d- = {onpan wivelengh, 4
(c} For any [unction f{x}, calculots li, -S‘-Jf{x} Show Lhot 1he

idenlfication p, = -m% gves the Jwydanene conmutator of gurdum
rchanics. 2+3

50155443 { 1)
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S. {a) What is & Honoitizo vpesatar ? Prove thar %, is Hennitizn, 1+2

() A threesbesel quamtim systens has enengy eigerrvaleess U, 1 and 1 MeV, I
the probabilitics for th xystern. ot bme ¢, 10 be in the first two Bgensiacs
are 49% and 36% respectively, write down e wavefuncedon for the

SvstenL 3
(&) Prowve that [f,‘, é] =-iA Yy, vhere £ demoles 2 xconypoikix of 1he
syl momentum ol 3 raticle 3
{4) Comsider a lwicar Banoonic cacillator for which G sotal eneryy &
r

E- 2—'L-+ ; arw?x?, tenns being usual, The particle is assumied to Be
8

confinat iy & regean ~ a. Use the uncertadnry principle 1o oblun the pmuxl
state encrEe of the oscillaor,

() Sale Fahrs panciple of compiementanty. 1

4
6. ¢a) The operator Lx+-;-ri-}. has i eigenvalue ‘o’ Fixd the comresponding

4

eigefuncion y. Given = W=y, 21 x=(. 2

{®) A narticle of enmrgy E swving in one dimension enconnters 2 parendzal
harrer

V(;-}:& fr <0
w vy for x>,

iF £ ¥, calculatr the refecGon and the tmnsmision ceeflickavs, Which
aspoct of the asult is a deviion from classicul Physis 7 G

(c} The ground stale waveiunction wf the clectron i a hydnagen aum i
1

Yo =7'""E

5133444 (%)

e-f.‘l’h‘ where ey = adins Of |'l€ Nirst Bete arbdt.

Turn {N1€2

Prave thie (= 1.504. Tac mest prabable valoe of # ia found to be o,
Fxplain tbe enocaly.

an!
ntl

Given ! |e “r'ur= 4+2

x

Se—~>N

Grovp-C
(Nuclear and Ekmentucy Partick Physics)

T (1) What is meant hy ‘nacking fracoon’ nf a nucleus ? How is it reloted (o
the binding eneigy of the nuckeus 7 I+2
{&) Discuss the salient aspects of a f-ruy spectrum. Hhine would you explain
the canfinwous und the characteristis line portiuas bl the spectrun * What
is meard by Kcapure of an arcoue ukleus ? 2+42)
(cp Shiv, fum e saini-anpinea ness formoda, thel A2 27 for lipht nockei.
Take 2= 0.030. 3
OII
{d) Stare Geiger-Nuttall law, 1
€. {u) Dehnc croes-gocuan of & ek seachion. Whal is 5ts wyl ? 1+1
() Consider Lhe nueksr neaction ;
XN+x +Y+x+y.
Find an expesson e e sepomsuon mengy of tes reactioe 2
(c} Explasr nuckeur tission on Uwe basis of the lignd drop model. Wikt are
‘thermal newtrons’ 7 irl
{4) The lalftlivis of redum {eecmic weipld 226) and radon pas are respectively
1622 veors and 3825 days. What s the volunye of melon gms mt NTR,
exuivulent 1o scivily of L0 cune 7 L
(€) What is mswt by txlesr isomenoas ? Give ane exumple. 1
30145650 {10 )
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¢. (a) Discuss brigfly the erigin of cosmic mys. Write dawn lhe pereenage
compasidan of primary cosmic Tays. Give the cascsde twory of cosmic
ray showets. What ane *Vas Allew rxlision bely' 7 2+143+2

(b) How many epums we there 7 Weite their revnes. Why 2 muso is 3 kgon ?
112k

&) On de busis of extaanc sioghe patcle shell model, Gind the groand glare |
spin v parivy of 'FC. 2 |

R ¢ )




