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PHYSICS

Third Paper
(Elements of Quantum Mechanics &

Atomic Spectra)

Time Allowed : Three Hours ] [ Maximum Marks : 50

Question  is . Attempt

 question from each of the Units I, II,

III and IV. Answer questions in all.

I, II, III IV

1. Attempt parts : 2×10=20

(i) Write laws of photoelectric emission and

Einstein's photoelectric equation.

3. (a) State the Heisenberg's Uncertainty Prin-

ciple. Explain its significance with the help

of examples.

(b) Find the expression for group velocity of

matter waves.

4. (a) What are expectation values?

(b) State and prove Ehrenfest theorem.

5. Solve the Schrodinger wave equation for a

particle in a square well potential defined by:

V(x)=0 for x<-a

V(x)=V
0
 for -a<x<a

V(x)=0 for x>a
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ØeMve  nw~ ØelÙeskeâ FkeâeF&  SJeb 

mes  ØeMve keâerefpeS~ kegâue ØeMveeW kesâ Gòej oerefpeS~

Yeeie keâerefpeS :

neFpesveyeie& kesâ DeefveefMÛeledlee ke sâ e fmeæevle keâe ØekeâLeve

keâerefpeS~ GoenjCeeW Éeje Fmekeâe cenlJe mecePeeF&S~

õJÙe lejbie kesâ mecetn Jesie keâe JÙebpekeâ Øeehle keâerefpeS~

Dehesef#ele cetuÙe keäÙee nw?

Sjsvehesâmš ØecesÙe efueefKeS leLee efmeæ keâerefpeS~
meb. 1 DeefveJeeÙe&

 Skeâ heeBÛe 

meYeer 

FkeâeF&
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ØekeâeMe JewÅegle Glmepe&ve kesâ efveÙece leLee DeebFmešerve keâe

ØekeâeMe JewÅegle meceerkeâjCe efueefKeS~

keâechešve lejbie owOÙe& keäÙee nesleer nw?

[eryeÇe@ieueer õJÙe lejbie keâe cenlJe keäÙee nw?

neF[êspeve hejceeCeg kesâ efueS yeesnj efmeæevle keâer $egefšÙeeB keäÙee nw?

GhekeâesMe kesâ efueS keäJeebšce mlejeW keâer ieCevee keâerefpeS~

mhesMe keäJeebšeFpesMeve kesâ DeOÙeÙeve ceW  kesâ efueS mecYeJe

DeesefjÙesCšsMeve efÛeef$ele keâe refpeS~

DeeFefpeve JewuÙet leLee DeeFefpeve heâueve keäÙee nesles nQ?

Ùegiceve keäÙee nw, mecePeeFS?

meleled leLee efJeue#eCe Skeäme efkeâjCe ceW Deblej efJeYeso keâerefpeS~

 Ûegcyekeâe rÙe #es$e ceW jsKee  kesâ e fueS

meeceevÙe ]peerceve efJemLeeheve keâer ieCevee keâerefpeS~

keâe@chešve efJemLeeheve kesâ efueS JÙebpekeâ Øeehle keâerefpeS~

keâe@chešve ØeYeeJe ÂMÙe ØekeâeMe kesâ meeLe keäÙeeW veneR Øeehle

efkeâÙee pee mekeâlee nw?

(ii) What is Compton wavelength?

(iii) What is the importance of de-Broglie's

matter waves?

(iv) What are the defects of Bohr's theory of

hydrogen atom?

(v) Find the number of quantum states of 2p

subshell.

2p 

(vi) In the study of space quontization, draw

possible orientation for J=2

J=2

(vii) What are eigen values and eigen func-

tions?

(viii) What is meant by L-S coupling?

L-S 

(ix) Differentiate between continuous and

characteristic X-rays.

(x) Calculate normal Zeeman shift of the Line

(6438Ao) in a magnetic field of 0.5T.

0.5T (6438Ao)

2. (a) Derive an expression for Compton shift.

(b) Why is it not possible to observe

Compton effect with visible light?
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Is there any possibility for a particle to exist

outside the potential well?

V(x)=0 for x<-a

V(x)=V
0
 for -a<x<a

V(x)=0 for x>a

6. Find the velocity of an electron in the nth Bohr

Orbit. Prove that for an electron :

(i) PE=2kE (numerical value)

(ii) 2

2

n n

Rhcz
E

Where symbols have their usual meaning.

n 

(i) =

(ii) 2

2

n n

Rhcz
E ,

7½

Skeâ Ssmes keâCe kesâ efueS ßeesef[biej lejbie meceerkeâjCe keâer mLeehevee

keâerefpeS, pees Skeâ Jeiee&keâej efJeYeJe ketâhe ceW efvecve Øekeâej mes efmLele

nw :

keäÙee keâCe kesâ yeenj jnves keâer keâesF& mecYeeJevee nw?

JeeR yeesnj keâ#ee ceW Fueskeäšêve Jesie efvekeâeefueS~ Fueskeäšêve kesâ efueS

efmeæ keâerefpeS :

efmLele Tpee&  2 ieeflepe Tpee& (Deebefkeâkeâ ceeve)

peneB mebkesâleeW keâe ØeÛeefuele DeLe& nw~
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7. (a) The quantum numbers of the two optical

electrons in an atom are :

1
=5,

1
=0, S

1
=½

n
2
=4, 

2
=1, S

2
=½

(i) Assuming L-S coupling, find the possible

values of L and hence J.

(ii) Assuming J-J coupling, find the possible

values of J

n
1
=5, 

1
=0, S

1
=½

n
2
=4, 

2
=1, S

2
=½

(i) L-S L

J

(ii) J-J J

(b) Find Lande g factor for ½
2S  energy level.

½
2S g

8. (a) What are characteristic X-rays? Explain

their origin, derive Mosley law.

(b) If the K radiation of Mo (z=42) has a

wavelength of 0.71
o

A , calculate the

wavelength of the corresponding radia-

tion of Cu(z=29).

Mo (z=42), K

0.71
o

A Cu(z=29)

9. (a) What is Paschen-Back effect? Explain.

(b) Explain splitting of D
1
 and D

2
 lines when.

Na source of light is put in magnetic field.

Na D
1

D
2 

7½
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l

l

l

Skeâ hejceeCe g kesâ oes ØekeâeefMekeâ Fueske äšêve keâ   keäJee bšce

mebKÙee nw :

mebueivelee ceevele s ngS,  ke sâ mebYeeefJele ceeve %eele

keâjles ngS  Yeer Øeehle keâerefpeS~

mebueivelee ceeveles ngS,  kesâ mebYeeefJele ceeve Øeehle

keâere fpeS~

 Tpee& mlej ke sâ e fueS uewveer  hewâkeäšj keâer ieCevee

keâere fpeS~

DeefYeuee#eefCekeâ Skeäme efkeâjCeW keäÙee nesleer nw? Fvekeâer Glheefòe

mecePeeles ngS ceesmeues efveÙece keâe efveieceve keâerefpeS~

Ùeefo  e fJee fkeâjCe keâe r lejbie owOÙe &

 nw, lees  kesâ efueS mebiele efJeefkeâjCe

lejbie owOÙe& keâer ieCevee keâerefpeS~

hewMeve yewkeâ ØeYeeJe keäÙee neslee nw? mecePeeFS~

ØekeâeMe œeesle keâes ÛegcyekeâerÙe #es$e ceW jKeves hej  leLee

jsKeeDeeW keâer he=LekeäkeâerkeâjCe mecePeeFS~
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