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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 :

1. s@mblurmCermeamler o MlErsHbd Smer

2 18lp Slper

(=) 1,0 (=) 0,1

@) 1.1 (%) 0,0

For a black body, absorptivity is ———— and
emissivity 1s .

(@ 1,0 (b) 0,1

© 1,1 (d 0,0



Siam) gardler Frmafl CeuliL <pHmed

(=) kT (=) 3kT

(@) k/T () 3T/k

Mean thermal energy of an atom is

(@) kT (b) 3kT

(© KT (d) 3T’k

s searum(hsafied ergl Fhlwimeng?

(=) EX=c'p? +m0202 = E?=c2p* + m0202
(@) E2 — C4p2 _ m0204 (lT) E2 — C2132 + m02c4
In the following equations, which one is true?
(a) E*=c'p*+ m02c2 (b) E*=c*p*+ mo2c2
() E*=c'p*- m0204 (d E*=c*p*+ m02c4

D& (S HensCoussHm@Lb, SDOGH LG
HeanaCoussdn@b @ e Cuiwmer Qgm |

dv, dv,
(=) vy=v,-4 7 (=) v, =v,+4 7

dvg dvg
(@) vplevg—ﬁ (IT) Upzvg—ﬁ
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The relationship between group velocity and phase
velocity is

dv, dv,
(@ v,=v,-4 7 b)) v, =v,+4 7

dv dv
() vp:ﬂvg—d—/jf d v,=v, - d;

h erem wmrhledluflenr Ly

(=) 1.504x107"*Js (<) 1.054x107°'Js

(@) 1.045x107"*Js ()  1.504x107'dJs
The value of % is

(@) 1.504x107%Js (b)) 1.054x107°'Js

() 1.045x107Js (d) 1.504x107°'Js

e Gum (pgemd s&Hmiell L Lrenguler, seuradlL L L
<YTLD

(=) 5.3x10""'m (<) 3.5x10"m

(@) 0.053x10'"'nm () 5.3x10"nm

The calculated value of radius of the first Bohr
Orbit 1s

(@ 5.3x10"m ®) 3.5x10"m
(¢ 0.053x10"nm (d) 5.3x10"'nm
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CrrCam_ () 2 bssHen @Geuranm_Ld GlFuied
(=) —ihrxV (<) thxV
(@) v () —ihV

Quantum operator of linear momentum

(a) —ihrxVv (b) ihxV
(c) v d —inv
< Hmedlen @eumenTL b Clawiedl
. .. O
(1) —thrxV (=) —th—
ot
., 0 0
h— h—
@ i (m) i
Quantum operator of linear momentum
() —ihrxV b il
ot
0 0
h— d h—
© i py d pe
QariGadlwer Qgwed
(=) V' (=) V*
@) Vv’ (m) V7
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10.

11.

Laplacian operator is

@ V' )
© Vv’ (d)
SETOL L DD LI

(1) ho (=)
@) ho ()
Ground state energy value is
@ ho (b)
© %hw (d)

§ha)
2

PART B — (5 x 5 = 25 marks)

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

Each answer should not exceed 250 words.

(=) Wermiudlenr sdieiss elHufenr Camirddwmi,
eflwerr @ LiGCLwTEs afldlenw aumed.

Derive Wien’s displacement law as a
consequence of Planck’s radiation law.

Or
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12.

13.

(<=4)

em 2Corms urllde gpuBb  eeflder
ellenemadlecy, eaflidlemmigafler QUG
SasCaissglh@o (Vinax) CICIN
Weran(psss55nEn (V) @el Guuwner Qgmi
Vpax = 5.927x10°,/V, erénmy Hlem 968

Prove that in the photo-electric effect from a
metal surface, the maximum velocity of

photo-electrons is related to the stopping
potential by the equation

V... =5.927x10°[V, .

2 HUCLTmET Depavsear umdlwu & Liprgeduldlen
sHEICsHTaTHMmET 65l6TEH 5.

Describe the de Broglie’s hypothesis for
matter waves.

Or
%c FlansCoussdled Ba(mLDd eTST et ggClemmenle &)

Lpréell SiameBarsens sanéd (hs.
Calculate the de Broglie wavelength of an

. . ) 3
electron moving with a velocity of gc.

@m CulLsdaedar QuUBI@EGD wm  Flseten
FTSHWULLHD  GMDHSULE QUEEH DD
FeilEs.
Predict the lowest possible Kinetic energy of
a particle in a box.
Or
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14.

15.

(<)

erdlir Wlenm gisCermanlen Geusd 300 m/s erewmm)
0.01% gevelwSgIL 6 SewréSlL_LILL LT, g6
@ @ULALSE 6 g6 WLID eTeameUTs @) (HHELWD ?
If the speed of an electron is measured as
300 m/s with the accuracy of 0.01%, what
will the accuracy of its position be?
@eumewrLd  @Quissellwedlen  pHCaHmaTHMmeT
&S eT(LPGIS.
Brief the postulates of quantum mechanics.
Or
enerm uflorargdle, srebd grgm Q&G @paen
SMOF FLOGTLITL Iq HET G (THEI.
Derive  the one  dimensional time
independent Schrodinger wave equation.
wpyeileor  oppid  QamarL.  @nhem  Uflorer
Blenowrpmed SHewrbdlaer gisCermamdler jene
QUESSMS, AT QUISHE FLOETLIML Iq GHEuT|LD,
2B ETaneuu|bd QGTeRT(h 1.
Inspect the motion of a particle in an
infinitely deep 1-D potential well using its
wave equation and its solution.

Or
1A ugsere| Osmar  @pepm  uflbTer
Bleneowimhmed QuiLsgdaier Qurkig
adlflangisatien  Smw  YHmed I UYmens
HTEHT 5.

Find the lowest energy of an electron confined

to move in 1-D potential box of length 1 A .
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16.

17.

PART C — (5 x 8 = 40 marks)

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

Each answer should not exceed 600 words.

(=)

&HLELIT(HeT sdraiFflenemyd SIS0
Binwrepeuded oerer  Hmed  LSlTallenaruybd
cAlemd: @s.

Explain the black body radiation and
distribution of energy in its spectrum.

Or
1 @pged 4 eueny (PSETENLD (GEUTEITL LD 6TEHT&H6M 6T
Qarer  o.Gurt  s&Oomeu L. urmgsaild
erglmblang sGlermemdler FTHSHWLILIHL  BHME
ol Lmigeflen wIHlLsmer sarsdl(Hs. Hemblelli
gL umolw SjlianFleailen  (G6UTERTL LD
QareTansanil &i(H&d 6eT(LgIs.
Calculate the energy values of an electron in
Bohr orbits having principal quantum
number n from 1 to 4. Brief the Einstein’s
quantum theory of specific heat.
adi  ler gisasailen eflafliby ellenereilanen
updlw  Sdlsedled, CLeflger &  Gamofen
ufGsrgenemenws  elleumss. Cuoaid,  puiedler
Plga|ser Lnb aleurdlss.
Explain the Davison & Germer’s experiment
on the study of diffraction of electrons.
Discuss the results.

Or
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18.

19.

(<=4)

JOINE:2:7:30M 2 GiTer g&0lemmenlener
SMOCULL&OTE 6568 Es.

Explain a particle in motion by a wave
packet.

sror &M menCanmsd  upHw,  Hbsemen
sjarailed 2 e LflGargamaranwt elleum&s.

Explain the Gamma ray microscope thought
experiment.

Or
Blepdgs - AEAt>2h. Cogib <ig @HUEHD
@uini9uied QummeT HleTEESMS H(Hs.
Prove : AE.At > 7, and also give its physical
significance.
orlyen@lLiFL iq 6ot Cahmsdlen DMSmSEW
eT(1pgIs. CID BlemLi&s.
Write the statement of Ehrenfest’s theorem
and also prove.

Or
Saneg smmlen @uINCurmeT ellaTdssamSWLD,
QUENIG| GTEENGHEMETLID H(H&b. AMVF FTmillen
Erngsd LM HHESE eT(Lps)s.
Give the physical interpretation of the wave

function and its limitations. Brief the
normalization of wave function.
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20. (&) Ogeueus Hlaneowmbme Hewrm LD eleTsEs.
Explain the rectangular potential well.

Or

(<) e@veon uflorer ceallu s jaeulwniduder
GEUTERTLLD  @QW&HS  MOF  FLDETLITL g N6
aumeilsgl erafledbL(SG. Digen QLTSS UHME
wdUbemend Heamss(Hs.

Derive the simplify the wave equation for an

1-D Simple Harmonic Oscillator in quantum
mechanics. Calculate its total energy En.
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