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Time : Three hours Maximum : 75 marks

SECTION A — (10 x 2 = 20 marks)

Answer any TEN questions each in 30 words.

1.  What is meant by frame of reference?

GO QUIFFL L LD GTETDTED GT6HTen ?

2. Write about the principle of equivalence.

Fnsglaisslen QsTeaTansaml 6T(Pg.

3.  What is meant by group velocity?

&S HensCousid eTammmed eremen ?

4.  Why electron cannot exist inside the nucleus?

S @I &&HedlaeT eThlevsL Trer @ mLILloaned ere?

5. State any two properties of linear operator.

Crflwe @Qusdluler gCaaib @)@ LT EMETS Fnml.
d -
6. Show that the commutator lx, /ix J— 1

Sengomb lx, %xJ:_l TS SML_(h.



10.

11.

12.

Show that [L,, L, ]=hL,

[Ly, L,]=1hL, erend &m (.

Write the Pauli spin matrices associated with the

components of spin angular momentum.

spnHd  Carawr 255 sFamsCerr@h Gsmijenu
Querellufle siped jamflECamancuganar er(pg.

What is meant by free particle?

SLLDHDE FIGET TETDTE 6TEHTE ?

How many degrees of freedom does a linear rigid
rotator have?

om Cpllud Sarons &l aszsamer  FTiUHD

Ul &eeTs OameiTiq (hé @ ?

Distinguish between inertial frame and non-
inertial frame.
Blevood puis sLd wHHD  Hlaewlldeor =uiF

gl Caunubss.

Write about eigen function and eigen value.
&6 ML LHMID g&6m LI LDDH 6T(pF.
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13.

14.

15.

16.

SECTION B — (5 x 5 = 25 marks)
Answer any FIVE questions each in 200 words.

What is meant by time dilation? Derive the

mathematical relation for time dilation.

E) aNfleurésid GTETMTED GTGHTGYT ? )

dfleurnsasdnarear samsdwd QsrLremu almell.

Describe the working of an electron microscope.

aasLlgrer mamCannssl qeardler Couene GawiyLd
Mssang afleu.

Write a note on inadequacies of classical

mechanics.

uewpw  erpSlreiluder GCumgsrepwser LHO  GDILL

QUG JS.

Find the value of the following commutations.

(@) [Lx,Ly] () [H,P]

Gule QarhHEsruc L LMLDTH WIS (@& Te

LA LILSEMETS STeT.
@ [Lx,Lyl () [H, P]
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17.

18.

19.

20.

What is rigid rotator? Find the moment of inertia
of a rigid rotator.

Slemngapadl eTemmmed eTemen ? (HESIH g &padludlen
BlevewsS prysSHmenend smer.

Show that the de Broglie wavelength associated
with an electron of energy V electron- volts is
approximately (1.227 /(V)l/ 2nm.

V aQesigrer GCeaumedl <yhmeéd Csmem e
a@eosyrGarmh  Qariiy Osmar g Ggmell
Soaperorarg  Csmrmunrs (1.227/(V)1/2nm
@BHEGD eTans STL(H.

Calculate the permitted energy levels of an
electron, in a box 1 A° wide.

1A° ssowerer @@ Guiguiear o 6Cer o drar
aRasrrafler oendssiiul L U HmE DL L kiGemaT

SATES (h).

SECTION C — (3 x 10 = 30 marks)

Answer any THREE questions each in 500 words.

Deduce the formula for relativistic variation of
mass with velocity. Briefly explain its significance.
HevsGeusggienr  wmpd  srmbwuss  Hlenpssmen
aumtium’yener Csmeni. g6 (WPaEHwUSgeusms
F(HESHONG 6Ml6md ).
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21.

22.

23.

Describe Davisson and Germer experiment for the
study of electrons diffraction. Explain briefly the
results obtained.

CLeflgenr Qegiroim  erGleglpmenr  ellaflbLy  ecllanera]
Corgamanenw efleufll. g6 (P a|Fmar HHESHDTSE
cllemd .

What are the postulates of quantum mechanics?
Derive Schrodinger’s time-independent equation
for matter waves. Write the significance of the
wave function.

@eurar_1b  erhHrewedler eT(OCsTeTHET WTENG ?
Gugyd Gamqmasfler smed sTms LiHLICLIT(HeTS @h&EsTam
FLOETLIT(H&SEnGT Gu(meil. S|MVF g der
pééluggieusms g

Deduce the commutation relation for the
components of Ly,Ly,L, of the orbital angular
momentum and show that all three components

commute with L?. Derive the eigen value of L?
and LZ .

sHhmei’ Liiumeg  Camanr 2 pasdlen  samisermer
Ly,Ly,L, @ eub e SergorHnsCsTLrenL
Qarempeur. GEIDd ePeTn  &nmis@H0n L* o Lar
QaTLiTenLwig eranssm_(b. L wombd Ly &1 gser

wdilener cumad.
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24.

Derive Polar equation and radial equation for
hydrogen atom and obtain energy eigen values for
the hydrogen atom.

manL_roer gmieihsrar grel LOHHID WT eUMS
goerurhsmer al(heldl. CoaIb DSeT DM @&er
wdiLsamer GEramh eu.
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