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Note:

ﬁ'é?T :

Note:

This question paper is divided into three sections A, B and C.
Write answer as per the given instructions. Check your paper
code and papers title before starting the paper. Incase of any
discrepancy English version will be final for all purposes.
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U & MSATTAR Uel & IR NI HeUH g vl A
gd UeUF BIS UG HeUH i SIrg of | foedt ot fasfraan
6l feufa d RSl wu & erfed 3T SR

Section - A 8§x2=16
Very Short Answer Questions (Compulsory)
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 02 marks.
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1) (i) What are base kets?
3MYR kets T 8 ?

(ii) It A and B are two Hermitian operators. Will their product
A B be essentially be Hermition?

A @ B T gt SBR® Bl T 3 ADPRDI & 0D
AB ot 3mg9ge wu A gfifdt g

(111) Consider the base kets | S,; i> of spin % system. Express
S, in terms of projection operator.
a1ef THU b be AR | S,; +) PN AMC &Y S, BN TED
HPRS S DI

(iv) Using bra-ket algebra, prove that
Tr(XY) = Tr(YX)
When X and Y are operators and Tr is the abbreviation for
Trace.

ST-che JISFIUIT T ITIN ral 8¢ g HIRTY b
Tr(XY) = Tr(YX)
STEl X T Y g ABRS g a7 Tr 3T AR o4 &
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(v) Write relation between momentum and coordinate

represention of a Ket Vector.

T e Al & FoT Ug fcened & fFReuur & ey Fraey
forRau|

(vi) Write the difference between Schrodinger and Heisenberg

pictures.

Mfs~R T4 greort ureal (foml) & 7ed R faRau|

(vii) Write L operator in spherical coordinates.

[? GpRep T Mol fFderiat & vy § fokau|

(viii)Determine the value of (Gx + icy)2 where o's are Pauli’s

Note:

ﬁéQT :

matrices.
(ox + icy) @I 9 ST HIY| &l o's T oy sl Al
gl
Section - B 4x8=32
Short Answer Questions

Answer any four questions. Each answer should not
exceed 200 words. Each question carries 8 marks.

(Tvs - 9)
STITRIHD YT

fhgl IR U9l & IR SR~ | 31T U IR DI s
200 915t B gRRAIT HIRNTTI T U9 § Iehl ol g
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6)
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If f and § are two conserved quantities then if f and §
commute, then show that energy levels of the system are in
general degenerals.

afe £ e g GRf&rT FIRIT IR commute DR & ol carfer fh
AEI: BT B ol TN TS |

Show that the expectation value of a Hermition operator is
purely real.

Ryg HIRTT I AT ApRep 1 Teamem 7 grfde gl 2

Any two eigenvectors corresponding to two distinct eigen
values of a unitary matrix are arthogonal.

gfredt afgad & Q1 fiftsr o™ aFl & Iva qF M Ay
3TfreTed g1d 2l

Prove that, if the wave function in coordinate space is
normalized, the momentum wave function is also normalizes.

Ife G PGl & TR Hheld TFTAGA g Al HRT a9 el
ft =S gl
Evaluate <n|(a+ a")*|n >

<n|(a+ a")*|n > ToET HfTU

Find [L,, %]
[L,, x|t oIS
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8) Determine the electronic contiguration for an atom with the
term symbol #Ss, .

WRATY & Y el =t o BT Rr! Tefi ¢Sy, F
SRT gord fopam T Bl

9) Write eigen function of hydrogen atom for

() h=1,1=0,m=0 Sl

(ii) n=2,1=1,m=osgl‘31S

EESIoH TRAY & g e & forg emEehar @t 94 foaRau

(i) h=1,1=0,m=0 3‘?41'\:9”

. _ — — ) IHAT
(i) n=2,I1=1,m=0 p

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 - ¥)
e I ued

fAder: fhgl 1 U9l & IR SR 3MMYPT 0 ITR BT 3fehad
500 9orset § URAT T 81 U U9 16 3T &l ¢
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Show that the following spin function
0= lap@+BMa)]

is an eigen function of the total z component of spin angular
momentam for a two electron system. What is the eigen value?

g HINT B 7 Fepor wer
¢=%[a(l)ﬁ(2)+ﬁ(l)a(2)]

3l SolFG T b IRl & TshUT IR FAT & z P z TICH
BT T el gl SHBT ST A9 T g ?

For hydrogen atom in an stationary state defined by quantum
numbers #n, / and m, prove that.

<r>=§or3]Rnl|2dr
EIESIoT URAY] & R 31T H FaicH Il n, [ 3R m & gRI
R g1 fig SISy b

<=\ IR, |%dr

0
Discuss the first order perturbation theory for a non-degenerates
level.

Rl sFRMUYSe TR & forv gem it faany Rigra & fademr
P

Use the W.K.B. approximation method to find the transmission
coefficient of a particle through a barrier.

W.K.B. 339 fafer o1 SudIT el 8T Wb IR A oI dred
DUl B YR UTeh bl HIF STl hIoIg|
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