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MPH-03
December - Examination 2019
M.Sc. (Previous)Physics Examination
Quantum Mechanics
FITCH AT
Paper - MPH-03
Time : 3 Hours ] [ Max. Marks :- 80

Note: The question paper is divided into three sections A, B and C.
Write answers as per the given instructions. In case of any
discrepancy, the English version will be final for all purposes.
Check your paper code and paper title before starting the
paper. Calculators are not allowed.

fAder: @ ueT w3 ‘o, ‘¥’ R ‘| A @usi # fAWiId 81 add
U o MR el & IR QIforg) et oft fzrfer &
fRUfT o oS U g 37T AT STRIAT U9 93 g6 R 3
d UR PIg g YA efivfes ST of | helgpeies ol SFART Tl

gl
Section - A 8§X2=16
(Very Short Answer Questions)
Note:  Answer all questions. As per the nature of the question delimit

your answer in one word, one sentence or maximum up to 30
words. Each question carries 2 marks.
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Qus - ‘31’
(rfer o7 IR weT)

fAder : I weAl & IR QYN 11T 310 ITR DI TSR Th TG,

1)

(1)

(i)

T g1y T 3feehad 30 osci # IR Hifvw| g wed
2 3Tl & gl

The set of eigenfunctions ¥, forms a complete set of normalized
and Orthogonal functions, then f . v, dg=17
What does Z represent?

IS JMSARA o, BT HS TRFHFIGA qUT D guf AT
R TR [ Y, 0, dg =7
ar z o ugfifa aRar 8?

Matrix §_ =S _+ is, Symbols have usual meanings.

Is this matrix S, Hermitian?
AfgaNT 5, =5 +iS, 8 Sel Uefiopl & A aref &
T S, IR g ?

(iii) In total angular momentum representation. J, | j,m) = b| jm)

(iv)

V)

What is the value of b?
o DINT FIT UGhT H J, | j,m) = b| jm)
Tl b T H FAT BT ?

What do you mean by stationary states?

TR} SRR W 3MIHT a7 qrRwRf g ?

Ground state energy of one dimensional simple harmonic

oscillator hTw

What is the energy of this system in first excited state?
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v foftr et ot Qe B qeT srawen ¥ St 12 3 )
39 T 6 g2m IR 31aeT T ol a1 gt ?

(vi) The unperturbed wave function for infinite square well for n=2
state is wz x)=,/ % sin (%x) . Suppose we perturb the

system by simply raising the floor of the well a constant amount

V,. The first order correction to n=2 state is given by

a

El2 = f lbz(x)vo 1];2(x) dx . Calculate the value of [ 12
0

3 AR PU &b oIy n=2 & fory fo=fIeny &1 =R e
0=/ 2 sin (2.x) g R S &1 af & e

U P Tl DI AR ARHTY VA SR ISR (e fire hvel ¢ | ged

a

. 1
DI T MR n=2 I H M0 F, = [0V, s () e
0
1
gRT T ST & @ [, &1 H1F 0T |
(vii) Write the angular momentum operator L in spherical polar
coordinates.

DIV AT HeReb L D1 Melld gl Fcenep! § forr

01
(viii)Pauli matrix is given by o, = ( ) O) Obtain the final matrix

form of 0,00,
e (i’ (l))gma‘mﬁr%a# 0,00, %1 SR
qfeaT uTH ol |
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Section - B 4 X8=32
(Short Answer Questions)

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

200 words. Each question carries 8 marks.

(Tvs - 9)
(oTg TR U9A)

fAder: gl IR Ul & IR ST 3T 3 IR Dl 3ferhad

2)

3)

4)

5)

6)

200 9rect o gRAfAT HIRTTI T U9 8 37l & gl

Explain the zero point energy of the one dimensional harmonic

oscillator.

Uep faH TRet SR Qletep bl o fig Srorl bl FHSATSAT,

Prove that eigen values of Hermitian operator is real.

fig o1 & gftfelioT HopRe & 3T A aRdfdsd 8id & ?

Obtain the time independent Schrodinger equation from time

dependent Schrodinger equation.

BTt T MNSTR AHBRUT H AZRIAT F Dled AT SR
FHYBROT UTH R |

For Pauli matrices prove that
[0,,0,]= 2io,
uTSell & Afea & forg fr g a1

[0, ay] = 2io,

Prove the following communication relation [L,,L ] = ihL,

=T spHfafmg Twwg 1 Rig B [L,,L,]= kL,
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7) Prove the completeness relation or closure using Bra-Ket notations.
ST-de UghT gRT ‘J;UTFIT THY (completeness relation T closure)
&l Rig IR,

8) Evaluate (nl(a+a") |n)

=1 (nl(a+a") | n) sd HIRTT

9) Use the W.K.B. method to calculate the transmission coefficient for

the potential barrier

Wy —ax; x>0
Vix) = {O ;ax <0
fave sreRiy & fory W.K.B. faf¥r GRT URTHA oieh ST HRY
|V —ax; x>0
Viw) = {o L x <0
Section - C 2X16=32
(Long Answer Questions)

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

(Tvs - 9)
(Sref TR ¥ed)

fAder : gl @ U9l & IR SINTTI 31T 3109 IR B 31frhad 500
grecl o gRIAITT BT 81 UAD U9 16 bl & gl

10) A potential well is given by

Vix) =0 if-a<x<a

Vix) = o if x| > 0
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Solve the Schrodinger equation for a particle inside the given well

and obtain the eigen function values of energy of the particle.

T g gu Fe yeR & e S
Vix) =0 if-a<x<a
V() =0 if |x] > 0

ar fQu fawa gu 7 1 & foly HS~R FHIDBRUT BT & BRI AT
PUT & NS el dAT SHoll b TSN A ST DRI

(a) Obtain the equation of continuity for probability in quantum

mechanics.

(b) Find the value of operator [xp, —p_x]
(a) FITCH TIAHT H RGBT FdadT AHRR U1 BRY
(b) HPRD [xp,—p.x] DT HH UTH HRY

Explain the stationary perturbation theory for nondegenerate system.

YT R & fou Turlt faeny Rigia awssul

Describe the Steam Gerlach experiment. Also discuss the important

results of this experiment.

¥ IRSAD YA DI FHSTSY AT $H TART & Y IR qarsy|
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