Reg. No.:

Code No. : 20563 B Sub. Code : SMPH 62

B.Sc. (CBCS) DEGREE EXAMINATION, APRIL 2021.
Sixth Semester
Physics — Core
QUANTUM MECHANICS
(For those who joined in July 2017 onwards)
Time : Three hours Maximum : 75 marks

PART A — (10 X 1 = 10 marks)
Answer ALL questions.

Choose the correct answer.
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In longer wavelength region, Rayleigh-Jean’s law
describes the energy per unit volume U,dA is
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Ground state energy value is
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Propagation constant of a wave k is
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Fourier transform of a wave function gives the
amplitude as
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The uncertainty relation is
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The condition for normalized wave function is

Page5 Code No.: 20563 B



|l//(x, tleiyr uflwresr eumium@

(@) [L]” (=) [L]?

Carant olTlleuenr @ e L

m A
(=) " (<) \/%
k

k
@) - (rF) \/;

Angular frequency w is
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@wm  Beoowurppd  sOuurmile,  erlCumps
Blevoowmhme &Plwbns @ méEm ?

(o) L<x<0 (<) x=0
(@) x<L (F) L>x>0

When does the Potential energy be zero in a

potential barrier?
(a) L<x<O0 b)) x=0

(© x<L (d L>x>0

PART B — (5 X 5 = 25 marks)

Answer ALL questions, choosing either (a) or (b).

Each answer should not exceed 250 words.

(=) Wermmidlen @GeumeanTL D &(HGCHETENET &(H&HELOMS
T(PSIS.
Brief the Planck’s quantum hypothesis.
Or
(<) smblLen eflenarey LHH Smi@GOILIL eT(HFIs.

Write a short note on Compton Effect.
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Obtain the equation, phase constant k& :7”

from the concept of wave velocity.

Or

afluillenr fansCoussgiLen @55 HamsGougsdld
vwellE@gnd m Bleop Qarar gsberrerdler &
h

\/Zmok(1+ k 2}
2m,c

Prove that the deBroglie’s wavelength of a

ugrsed  sjemeofarb A=

crariens Hlemliss.

particle of mass m, moving with the velocity

comparable to the wvelocity of light, as
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SGUMT &Hm eul L LiLmengudled, erdlimidlnbg)set e
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Calculate the value of ground state energy of
an electron in Bohr orbit.

Or
ol Wer  gesCearmendler CGeusd  0.01%
SOOI WS 6T 300 m/s T
Sjerell Ul LT, sl QUL soms
CTEUGLATE| GO WSHIL 6T 6TellL(Lplgu|ib ?

If the speed of an electron is measured as
300 m/s accurate to 0.01%, with what
accuracy can you measure the position of the
electron?

@hem ufrenrgdla, &TeuLD &Miihs
@ &Crmg@Epaier ojamed FETUTL Iqaner cu(hed.

Derive the one dimensional  time
independent Schrodinger wave equation.

Or
ehep uflwrar  Bleowrboaler  (preier

LSS eierT, x=0, x=a eT@ILd
@aeGCeafluiler Quirigh gisefler amedamiyy

Y, =Asin—, oiger STESLLLL  AMDEF
a

gnmenar Sioreidss.
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15.

A particle is moving inside an 1-D infinite
potential well between x =0 and x =a with

zero potential energy. Its wave function is

v, =Asin——. Determine its normalized
a

wave function.

parm&Cateam Oeb@ssrar SamagsTmianamer

BlubseaTenll SreTs.

Find the condition for mutually orthogonal

wave function.

Or

1000 A usserey Oarewr. ephedm Lflwremr
Blevaowrhpd CulLssdadar @umkign 1.67 X
1027 Kg flenm Qarer mOlened giseflen mio

<2Hm wHINmars srams.

Find the lowest energy of a neutron of mass
1.67 x 1027 Kg confined to move in 1-D
potential box of length 1000 A.
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PART C — (5 X 8 = 40 marks)
Answer ALL questions, choosing either (a) or (b).

Each answer should not exceed 600 words.
16. (=) oeflbler  elevetency LDHHL  SUleTEleailem
Marsasamg afleulss.

Explore the Einstein’s explanation about

Photoelectric effect.

Or

(<)) efweflen sHMwEs FLDGITLITL Iq DG LD
@ rrGev-&eir el dlenuwiuid S|B6iT

QU TGN DS @HL6T 6SlaTeE)s.
Explain Wein’s radiation formula and
Rayleigh-Jean law with their limitations.

17. (@) gisQermarhler @QuisssSlanar Samea&sl () eLpeLd

. ) do . | o,
GOLAHs. Cogib vg:E HmILD vp:k—

o

ereTm 16lemL4 5.
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Represent the motion of a particle by wave

packet. And also prove that v, =% and

Or
NN o s &S HeangGeusid )
smHemars undl $@Ebs ULBSEHLET sails
. . . . dw )
wepulled u@lumis. Gogib Vg ="y T
1Bl e L9 5.
Analyze the concept of Group velocity with

appropriate pictures and mathematical

methods. And also prove that v, = ao .

dk
Blepl9ss : Ax-Ap, 27 . Goaibd 9ig GOUEHD
@Qup@Qur e aleTésSms S(Hs.

Prove : Ax-Ap,>2h. And also give its
physical significance.

Or
Qereller erdlr Wengiseragaflan aflafliby alleneray
ubhHlw Sbgen e Serailéd 2 @Tar

ufCGergemarenw efleui&s.

Explain the diffraction of electrons at a slit
thought experiment.
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(=)

Blevowrhnd, @Quss dHmD LOHMID 2 HSD
S flweupdlen  erdiumidsiiul L wdlysemer
STESE (h 5.

Calculate the expectation values of Potential

energy, Kinetic energy and Momentum.

Or
2 helb, Guiss wHOD WHYD GITES WHOD
<, dlwieuh e (&EUTEHTL LD Cewelgemer
w9 [Hs.

Evaluate the quantum operators for
Momentum, Kinetic energy and Total

energy.

em QulLssdaid gisCermerdler wpriufvmeamr
Qusssns cleuiss. Cogbd
n’n’

cube — 2

(nﬁ + ni + ng) eramiens HlemLliss.
2ma

E

Explain a particle’s three dimensional

motion in a box and hence prove that
n'r 2 2 2
E... = P (nx +n, + nz).

Or
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(S)) &HImIS cllenereney cAlemd 5. Cogubd
adArmaiiliyg @emasd LOHMID  26r{H(HESD
Gavrshd yHweupern Sioreilss.

Describe the tunnel effect and hence
determine the reflection coefficient and

transmission coefficient.
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