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MPH-03
December - Examination 2017
M.Sc. (Previous)Physics Examination
Quantum Mechanics
FaTcH JifAht
Paper - MPH-03
Time : 3 Hours ] [ Max. Marks :- 80

Note: The question paper is divided into three sections A, B and C. Write
answer as per the given instructions. Check your paper code and
paper title before starting the paper. In case of any discrepancy
English version will be final for all purposes.

fAder: I8 Uo7 ux 9 @usl ‘o, ‘q &R W H fawiid g1 uded
U & TR UeAl & IR SR JeT0H o PR &
quf JeT= IS g UeIH ofiees Sira of | fneft ot fosamrarar &
fRfer o it ®u € srf<m AT SRR

Section - A 8§x2=16
(Very Short Answer Type Questions)
Note:  Answer all questions. As per the nature of the question delimit,
your answer in one word, one sentence or maximum upto 30
words. Each question carries 2 marks.
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Qus - ‘37’
(rfer o7 IR weT)
fAder: At wedl @1 IR AR 3T B0 IR B YEATTAR T
916G, Tep AT T Aferehad 30 ereql W IR B uded
9T 2 37hi T ¢

1) (i) Express|B ><a| in matrix form.
B ><a| @ Bfca wU § faRgu)

(if) An electron is in a state described by the spinor given in the S,

basis as
2i

What is the probability that the electron has spin up?

Ueh eIl <l AT DI ATUR S B H 7+ TR e
fopar mm 2|

2i

NG

1

NG
Solde & ITd ThUN B YTRIhAT 9T g ?

(111) Show that following matrix is uni tarity.

qaiga &t e afgarT tidheb 21

el
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(iv) Write Heisenberg form of equation of motion.

RESEURS ARG CaUREIRCM

(v) Write the Hamiltonian for simple harmonic oscillator in

momentum representation.

Far ufaffeca § WRet 3mad gl & gffieel < @ feaRau|

(vi) Write down eigen value of J2.
P S 71 faRau)
(vii) List the quantum numbers L, S and J for symbol 2D,
2
2D, Uil | L, S AT J FdicH F&AT &b AHI @l fIRau|
2

(viil)What do you mean by Perturbation?
Perturbation ¥ 31T T FHS & ?

Section - B 4 X8=32
(Short Answer Type Questions)

Note:  Answer any four questions. Each answer should not exceed 200

words. Each question carries 8 marks.

(s - 9)
(oTg ITRIT Ue)

fAder: fh=gl IR gol & IR <IVUI 3T 3199 IR DI 3ferhad

2)

3)

200 9rect o AT HIRTTI T U9 8 3! & gl

What are main consequences of Stern Gerlach experiment?

T IR YA & g frsaef forfRa|

Define inner product of a bra and ket. Write it’s important properties.
T TG dhe & ATARD U Hel Dl ARG DT SHH I8
ureH fTRau|
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)

6)

7)

8)

9
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If a set of eigenket {lo>} forms a complete orthonormal set then
show that Z|a ><al=1
a

I SMSHDBE B TR {la>} W T MAMRAST FHg DI
fmfor eear g O Rig HIfre fp

Zlo& ><al=1

a
Establish a connection between momentum and coordinate

representation of a Ket Vector.

Th e Fle & HAT JUr e UReul & AL Ty Sid
P

What are creation (a*) and annihilation (a) operators? Show that

[a,a]=1
fmfor (at) w@ 19 (a) FhRE 7T 82 g HSwl b
[a,a]=1

Evaluate the position-momentum uncertainly product for the n'" state
of a linear harmonic oscillator.

U VT RS Gd Glferd & n df @ § fRAf—Ha &t
IR BT UM 1 DI

Calculate the size ie. <r>> for the hydrogen atom in a ground state.

EIESIOT URHTY] b AN H 3BR </2> Pl A ST DbIfoTg|

Define W.K.B. approximation method and give an application of this

method.

W.K.B. 3THTd fafey o1 afvfea Sifsq dem s fafer &1 v
SEEUEIEY
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Section - C 2X16=32
(Long Answer Type Questions)

Note:  Answer any two questions. You have to delimit your each
answer maximum upto 500 words. Each question carries 16
marks.

(Tvs - ¥)
(Sref ST T9d)

fAder : fhgr T Ul & IR SINITI 3MUep! U= TR T 3feehad
500 grsct H uRAT AT 21 Uhh 37ch 16 3iahl T &l

10) A certain observable in quantum mechanics has 3 x 3 matrix

representation as follows.

. 010
—(1 01
2
V2 010

Find the normalized eigenvectors of the observable and corresponding

eigenvalues. Is there any degeneracy?

Faiey i § Th Waiur AR Bl A 3 x 3 AfeaT & gRT @ad

forar T g 010

1

—1101

ﬁ[o 10

T V&0 IIT b MM AT T TRAHAIBRUT, TAT ST A
ST HITT| T DIg JTYsedr g ?
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12)

13)
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Show that the operator of infinitely small translation in space can be
expressed as

—

T(E)zl—i%dx

7 FIMRY & FHRS Bl G § FmeR & @gad fear
Hahd &l .

T(E)zl—i%dx

Discuss the particle in one dimensional potential box. Potential is

given by
{ 0 ; 0<x<a
v =
00 otherwise
Obtain the eigenfunction and eigenvalues of the particle in the box.

o= v faftRy fave gia<T & @or 6t T1fay 6 e a|
B 0 ; 0<x<a
"o { 00 otherwise Jl

PHUT P GIaT H IS Bt T MSTHA ST DI |

Solve the schrodinger wave equation for the case of hydrogen atom

and discuss its radial wave equation.

FIESISH URATY] & 7T SNE~oR aReT el T gef T Il
T oy avT FHIRuT Y == T ST
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