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UG (_ce·cs) Illr~. Year Annual Examination 

3000 
I 

B.Sc . . PHYSICS 
' 

(Quanhtm•'1 Mechanics) _· 
(DSE-18) 

Paper : PHYS 30~ TH 

Time : 3 Hours] [M~ximum Marks : 50 

Note :- Attempt five questions in a11, se1ecting one question 

froni . each of the Sections:....B, C, - D and E 
I 

respective]y. Question No. 1 (Section-A) 1s 

compulsory. 

Section-A 

(Compulsory Question) 

1 (.) What are Eigeri values and Eigen functions ? . ) . 
I • 

(ii) ·. What is Hamiltonian operator ? 

(iii) Why a particle in a box cannot have zero 

energy quantum mechanica11y ? 
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(iv) Name the three quantum • numbers n, I and m
1 

• I 
) I j with th~ir perm'issib1e values. · . 

''(v) Calculate L~nde's 'g'· factor for s-electron. 
, I 

/} f "' 'L , . • ' l ' ·~ A '( ' · ... \ I: I, ' ' . , 
.. · (vi) ·What . is Fine I Structure ? What is its cause ? 

' ' 
• > •' I ,. l ' 

· : (vii) . Differentiate b·e.rw,een' ,_·· ~ym~etric . and anti-
\'t I 

I ' ' 

symmetric -~~~e fu~~~tion~_. ... . . ;.· · 2x7=14 
: I I ~ , ,. '·. \ 'i .j •, • +1 ' ;, J ,, , I' I If/ ?: .. rr 

• • '.. 

0 r: Secti~n~B . I. i' ,, 
. \, i, 1 

1 , I • 1, .. ,tJ,i• .... , 

. · 2_. _(ai·.:· ;
1

0btai.n . time dependent Schrodinger's wave 
,· ; ~' It~ fl' 

. ::. . . ~quation \ f~r ( ~ 'fre~ p~rticle and for a pai:ticle ,. .• 
. I· 

'l~~·. ~ ¾'~>· :·•.r: . sµjected to ~ force._ 
• 1 

\ .,. h i ,, , ._,. 1 .., , 
' ..... • •. "•-4.· . ~ , ~ -: \ • ,. ·I . 

. ·,· . . . . 

t 1 : (q) ., . -~ •:_.,p9rti~le ,is .i;niovi'ng, .. _i n, 1 a.}'one-djmensi_qnal box 

• ,, I 

. functj:01'~ , . . . . ~ 
I ,f i ' ·• { ,i,; ., : t J 

~ ,, \• ·1• 
,} I l, I 'f j j ,,.,· t • '6 3 

' • I 

I 3·~ (aY ~ U$ing unc~~rt~iµ_ty prin~ipJ~. ~.,., .· : .',a,>' ,'1, 
' ' l• ' f : t f I .K ~ / 1,' d ' I ~ ,-• , ,· !: "Ji,/•,', J, ., ,,,,,, . ... . ' ,· 

·' ~ .... ' I /, I I , , I I' (I ' ' ' •· • .1 ' . 

·,_ .. ·. ·. '(i) " Explain\ the ~xi~tence _o((i~,ro point .energy. ' 
• ' I • 1, ' ' 

1 

1' . 
I ' I , 

, • ,/ I 1. 

r < · ... (ii), , Calculate t~e minirnuTQ energy t qf hannonic 
I • 

·1. ' . 
I• . ' . 

" ' 
'I . 
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(b) Write a short note, en Fourier transforms of a 
pulse and ·wave. 1gro~p. 

Section-C t 
I 4. Write Schrodinger eqqatfon for a particle in a box . 

I ' a~_d determin .. e expression~ for the energy ·eigen values ~. \, . . 
. 

and "eigen .functions.· : 

5. What · is Harmonic Osci11ator · ? ,Calculate its zero 
point energy. ·. . . 

' ' 

·· . Section~D ,, 

: l • ' 
,. 6. Derive tim~ . independent Schrodinger equation 1n ' ,. 

. 
' ·· spherical polar coordinates~· · 

7. (a) Describe . St~m Gerlach experim.ent with . 
· necessary .th~ory. Give· the aim and discuss the 
significance of the· experiment. • 

' I 

" 
I (b) Calculate the total angular momentum vector 

1 and represent their orbital states when n = 2 

and s = 1/2. 
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Section-E 
. . 

8. What 1s normal Zeeman effect ? Explain it with 

necessary theory and derive expression for Zeeman 
i ' ! 

shift. 
9 

9. (a) Discuss 'L~S and J-J ~oupling schemes. 

(b) . Find' S, L and J vc11ues that correspond to each 

of ·the fo11owir,g states· : · 

I I 

I • ' 

l 1 

• I 

. 
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