(6 pages)

S.No. 2063 12UPHO09

(For the éandidates admitted from 2012-2013 onwards)
B.Sc. DEGREE EXAMINATION, NOVEMBER 2017.
Sixth Semester
Physics

QUANTUM MECHANICS AND RELATIVITY

Time : Three hours Maximum : 75 marks
PART A — (10 x 2 = 20 marks)
Answer ALL questions.

1. Define group velocity.

GWw FansGeausd euamyuig.

2.  What are de-Brogile waves?
e -[yT&ed BIEPEVSET GTETDTE) GTETEN?
3.  What is called a wave function?
DIV FITITL| GTETDTEL GTEIEH ?

4.  What is compatibility?

B TESSSEENLD GTENDITE TGO ?

10.

Write the significance of zero point energy.
&) yarell yppellen (psdluiggugms e (pgis.

Draw the diagram of a square well potential of
infinite depth.

Wplgeflden DPApETaT QT WleTa(pSs Fgly Hembblen
UL §6ng alenls.

Define Hamiltonian operator.
@WL&é)(gLnsvﬂwém' Qewiel euanywim;.

Write the relation between Cartesian coordinates
and spherical polar coordinates.

sriedlwer whmd Csrers gimed cgbuima;@aﬂmL_@uJ
2 _aTem ClmL_Tenll 6T(Lpg)s.

Define frame of reference.
Cops&Gamer &b euenFwip.

Mention the three predictions of general theory of
relativity.

Qurgs grmfwe Qararensuien pperm sefllysmens
GNRICES
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PART B — (5 X 5 = 25 marks)

Answer ALL questions with internal choice.

@

(b)

(2)

(b)

Derive the relationship between phase
velocity and group velocity.

sl LHHL G FosGosnseErsda_Cu
2 6t WgTL_enig S(med.

Or

Obtain an expression for the wavelength of
de-Broglie waves.

le -1 Qyréed

GCareneuanwiis Qumis.

Smasafier  smeSarsdheren

Write a note on operator formalism.
Qewiad 2 peursasid GHIGLpEs.
Or

Derive the time independent Schrodinger
equation.

&TELD FTPT GUITIYBIST FOGTITL NG S(Hed.
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13.

14.

(a)

(b)

(@)

(b)

Draw the first five wave functions of a linear

harmonic oscillator.

em CprGar @ &as simoulundluiier (s
MBS DIDOEFFTTLISEMET CUMTE.

Or .

Normalize the wave functions for the motion
of a particle in a one dimensional box. Draw
the wave functions for the first two values
ofn.

@@ uflorer  Guligulgidrar  gm
Quisssdharer e EnTLS@Er
n -aflenr  (psd Qe

S|V FNTLIGHEDET CLEDTTE,

Siaafien
Frné@s.
mgﬂuuas@ésas{rm

From the definition of angular momentum
obtain the three components of angular
momentum operator.

Ganewr 255 euemrumpuilaphs Canan o hs

Qawelufler ppery smmpisenen Gums.

Or

Using the Schrodinger wave equation in
spherical polar coordinates obtain the energy
levels of a rigid diatomic molecule.

GUITIQEIST Siene Fwenument. LwenLi(BsE b
fewro mram apesaden O LU L BismaTL
ATRTES
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15.

16.

17.

(a) Derive the Einstein’s mass energy relation.
gs&r@i\)m@ﬂé’m Henp HMD QgL ienuis smes.
Or

(b) Explain the negative result of the Michelson-
Morley experiment. :

mwagagan - e Gergenanier erdlioammpuimer

WPiyenel leTdHEs.
PART C — (3 x 10 = 30 marks)
Answer any THREE questions.

Describe the Davisson and Germer experiment for
the study of matter waves.

uGLOUTmET  smesellar  puelparar  GLeilee
whHmb G infier Cersamenenus efleufl.

State and explain the basic postulates of wave
mechanics.

si® @Qubssefiuaiean oigliLm aRGsraramen gl

ol eng G .
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18.

19,

20.

Obtain an expression for transmission and
reflection coefficients when a beam of electrons
incident on a rectangular potential barrier of
width ‘e’ and height Vo.

‘@ oson wHmd Vo wpb Gerar. @ Cedals
Benanpss ey U@L &L grar sHammasTer
sarPmased wHmb  eHArrefliy  erarsEhEGTE
GCareneueniis Qumis.

Obtain the time independent Schrodinger wave
equation for the hydrogen atom in spherical polar
coordinates. Separate it into three different
equations for the three parts of the total wave
function.

 Gamen Fimeu pwmiseld emant rRer ignieiparen

STl &1y GUITRIST Demed Fweturieni U Gups.
Siws Qurgs imas ermder openy LTShEEEHE
eperngy GeucuGougy swenuir@aerts Aiflss.

Deduce the Lorentz transformation equations.

QTyens THHE FeamTHamer el(med.
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