
§·¤æ§ü / Unit-I

1. (a) ×æ§·¤ËâÙ-×æðÜðü ·ð¤ ÂýØæð» ·¤æ ß‡æüÙ ·¤èçÁ°

ÌÍæ §â ÂýØæð» ·ð¤ «¤‡ææˆ×·¤ ÂçÚU‡ææ×æð ´ ·¤è

çßßð¿Ùæ ·¤èçÁ°Ð

Describe Michelson-Morley’s experiment
and discuss its negative results.

FD-2753
B.Sc./B.Sc. B.Ed. (Part-III)
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Molecular and Nuclear Physics
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ÙôÅU Ñ âÖè ÂýàÙæð ´ ·ð¤ ©UîæÚU ÎèçÁ°Ð ÂýàÙæð´ ·ð¤ ¥¢·¤ ©UÙ·ð¤
ÎæçãUÙè ¥æðÚU ¥¢ç·¤Ì ãñ´ UÐ

Note : Answer all questions. The figures in the right-
hand margin indicate marks.
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(b) 5eV ª¤Áæü ßæÜð È¤æðÅUæòÙ ·¤æ â¢ßð» ÌÍæ

¥æÂðÿæ·¤èØ ¼ýÃØ×æÙ ™ææÌ ·¤èçÁ°Ð È¤æðÅUæòÙ ·¤æ

çßÚUæ× ¼ýÃØ×æÙ @Øæ ãUæð»æ?

Find relativistic mass and momentum of
a photon having 5eV energy. What would
be its rest mass ?

¥Íßæ / OR

(a) âæÂðçÿæ·¤Ìæ ·ð¤ çßçàæcÅU çâhæ‹Ì ·ð¤ ×êÜ

¥çÖ»ëçãUÌ çÜç¹° ÌÍæ §Ù·¤è âãUæØÌæ âð

¼ýÃØ×æÙ-ª¤Áæü â×è·¤ÚU‡æ ·¤è ÃØéˆÂçîæ ·¤èçÁ°Ð

State the basic postulates of specific
theory of Relativity and use its result to
derive Energy-Mass relation.

(b) w.® ×èÅUÚU Ü`Õè ÀUÇ¸U ÂýØæð»àææÜæ ·ð¤ âæÂðÿæ

®.}C ßð» âð ¿Ü ÚUãUè ãñUÐ ÂýØæð»àææÜæ ×ð´

çSÍÌ Âýðÿæ·¤ mæÚUæ ©Uâ·¤è ç·¤ÌÙè Ü`Õæ§ü ÙæÂè

Áæ°»è? ÀUÇ¸U ·¤è Ü`Õæ§ü ×ð´ ç·¤ÌÙð ÂýçÌàæÌ

â¢·é¤¿Ù ãUæðÌæ ãñU?

Find the percentage contraction in the
length of a 2.0m rod moving in speed of
0.8C with respect to the laboratory. Also
find length measured by the stationary
observer in the laboratory.

( 2 )
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( 3 )

DRG_46_(8) (Turn Over)

§·¤æ§ü / Unit-II

2. (a) ¼ýÃØ ÌÚ¢U»ð´ @Øæ ãñU? ÇðUçßâÙ °ß¢ ÁÚU×ÚU ·ð¤

ÂýØæð» ·¤æ ß‡æüÙ ·¤èçÁ°Ð §ââð ·¤‡æ ·¤è ÌÚ¢U»

Âý·ë¤çÌ ç·¤â Âý·¤æÚU çâh ãUæðÌè ãñU?

What is matter wave ? Explain Davisson-
Germer’s experiment. How did it
established wave nature of particle ?

(b) ©Uâ È¤æðÅUæòÙ ·¤è ª¤Áæü ·¤è »‡æÙæ ·¤èçÁ° Áæð

4.4 × 1014 âð·¤‡Ç –1 ÎðãUÜè ¥æßëçîæ ßæÜè

ÏæÌé âð Ù»‡Ø »çÌÁ ª¤Áæü ·¤æ §Üð@ÅþUæòÙ

©UˆâçÁüÌ ·¤ÚU â·¤Ìæ ãñU? U

Calculate energy of photon which ejects
electrons of negligible kinetic energy
from a metal surface of threshold
frequency 4.4 × 1014 Sec–1.

¥Íßæ / OR

(a) ·¤æò`ÂÅUÙ ÂýÖæß @Øæ ãñU? ·¤æò`ÂÅUÙ çâhæ‹Ì

mæÚUæ §â·¤è ÃØæBØæ ·ñ¤âð ·¤è »§ü? ·¤æò`ÂÅUÙ

ãUÅUæß ·¤è »‡æÙæ ·¤èçÁ°Ð

What is Compton’s effect ? Derive
expression for Compton shift and explain
it with the help of Quantum mechanics.
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( 4 )

DRG_46_(8) (Continued)

(b) ¥çÙçà¿ÌÌæ ·ð¤ çâhæ‹Ì ·ð¤ ¥æÏæÚU ÂÚU çâh

·¤èçÁ° ç·¤ ÙæçÖ·¤ ×ð´ §Üð@ÅþUæòÙæð ´ ·¤è ©UÂçSÍçÌ

â¢Öß ÙãUè´Ð

Using uncertainity principle show that
electrons can not reside inside nucleus.

§·¤æ§ü / Unit-III

3. (a) â×Ø ÂÚU çÙÖüÚU Ù ·¤ÚUÙð ßæÜð ŸæôçÇ¢U»ÚU

â×è·¤ÚU‡æ ÃØéˆÂ‹Ù ·¤èçÁ°Ð §â â¢ÎÖü ×ð´ ÌÚ¢U»

È¤ÜÙ ·¤è ÂýæçØ·¤Ìæ ¥æñÚU Âýâæ×æ‹Øè·¤ÚU‡æ

â×Ûææ§°Ð

Establish time independent Schrodinger
wave equation. In this reference, explain
position probability density and
normalization of wave function.

(b) ×é@Ì ·¤‡æ ·ð¤ çÜ° ŸæôçÇ¢U»ÚU ÌÚ¢U» â×è·¤ÚU‡æ

çÜç¹°Ð âæÍ ãUè Ò×é@Ì ·¤‡æ ·ð¤ ª¤Áæü SÌÚU

¥çßÚUÌ ãUæðÌð ãñ´ UÓ §â ·¤ÍÙ ·¤è ÃØæBØæ

·¤èçÁ°Ð

Write the Schrodinger wave equation for
a free particle. Also describe the
statement ‘free particle has descrete
energy states’.

¥Íßæ / OR
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(a) °·¤ çß×èØ Õæò@â ×ð´ Õ¢Î ·¤‡æ ·¤è ª¤Áæü ·ð¤

çÜ° ÃØ¢Á·¤ ÂýæŒÌ ·¤èçÁ°Ð

Obtain an expression for the energy of a
particle enclosed in a one dimensional box.

(b) Îàææü§Øð ç·¤ È¤ÜÙ  
2 / 2xx Ae x   ¥æòÂÚðUÅUÚU

2
2

2Â x
x
 


 ·¤æ ¥æ§»Ù È¤ÜÙ ãñUÐ ¥æ§»Ù

×æÙ Öè ™ææÌ ·¤èçÁ°Ð

Show that the function   2 / 2xx Ae x 

is an eigen function of operator

2
2

2Â x
x
 


. Also find the eigen value.

§·¤æ§ü / Unit-IV

4. (a) ßð@ÅUÚU ÂÚU×æ‡æé ×æòÇUÜ ·ð¤ ¥æÏæÚU ÂÚU H
SÂð@ÅþU×è Úð¹æ ·¤è âêÿ× â¢ÚU¿Ùæ ·¤è ÃØæBØæ

·¤èçÁ°Ð

Explain fine structure of H line with the
help of vector atom model.

(b) CO ¥‡æé ·ð¤ Îæð ·ý¤×æ»Ì SÌÚUæð ´ ·¤æ ª¤Áæü

¥‹ÌÚUæÜ 0.0845 eV ãñUÐ Ìæð ·¢¤ÂÙæð´ ·¤è ¥æßëçîæ

( 5 )
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( 6 )

DRG_46_(8) (Continued)

™ææÌ ·¤èçÁ°Ð âæÍ ãUè CO ¥‡æé ·¤æ ÕÜ

çÙØÌæ¢·¤ ÂýæŒÌ ·¤èçÁ° ØçÎ ©Uâ·¤æ â×æÙèÌ

¼ýÃØ×æÙ 1.14 × 10–26 ç·¤»ýæ ãñUÐ
(h = 6.6 × 10–34 JS)
Compute the frequency of vibrations of
the CO molecule if spacing between its
vibrational energy levels is 0.0845 eV.
Also determine force constant of CO
molecule if its reduced mass is
1.14 × 10–26 kg. (h = 6.6 × 10–34 JS).

¥Íßæ / OR

(a) ÚU×Ù ÂýÖæß @Øæ ãñU? ÚU×Ù ÚðU¹æ¥æð´ ·¤è

çßàæðáÌæ°¡ çÜç¹°Ð ÚU×Ù ÂýÖæß ·ð¤ @ßæ‡ÅU×

çâhæ‹Ì mæÚUæ »é‡ææˆ×·¤ ÃØæBØæ ·¤èçÁ°Ð

What is Raman effect ? Write the
properties of Raman lines. Explain the
Raman effect with the help of Quantum
theory.

(b) ßð@ÅUÚU ÂÚU×æ‡æé ×æòÇUÜ ·ð¤ ¥ÙéâæÚU ‘f’ §Üð@ÅþUæòÙ

·ð¤ çÜ° â`Âê‡æü @Øæ‡ÅU× â¢BØæ (j) ·ð¤ ×æÙ

™ææÌ ·¤èçÁ°Ð

Write the values of total quantum number
(j) for an electron in ‘f’ shell, as given
by vector atom model.
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( 7 )

DRG_46_(8) (Turn Over)

§·¤æ§ü / Unit-V

5. (a) ¥æØÙÙ ·¤æðcÆU ·¤è â¢ÚU¿Ùæ, çâhæ‹Ì ¥æñÚU
·¤æØüçßçÏ â×Ûææ§°Ð

Explain construction, principle and
mechanism of ionization chamber.

(b) ·¤æðàæ ×æòÇUÜ ·ð¤ ¥ÙéâæÚU n = 3, l = 3 ª¤Áæü
¥ßSÍæ ×ð´ ¥çÏ·¤Ì× ‹Øêç@Ü¥æòÙæð´ ·¤è â¢ïBØæ
™ææÌ ·¤èçÁ°Ð

Calculate maximum number of nucleons
in the energy level n = 3, l = 3 according
to shell model.

¥Íßæ / OR

(a) ç·¤âè ÙæçÖ·¤ ·¤è Õ¢ÏÙ ª¤Áæü ×ð´ ç·¤Ù-ç·¤Ù
ª¤Áæü¥æð´ ·¤æ Øæð»ÎæÙ ãUæðÌæ ãñU? §â·ð¤ ¥æÏæÚU
ÂÚU ¥hü-×êÜæÙéÂæÌè Î÷ÃØ×æÙ âê˜æ SÍæçÂÌ
·¤èçÁ°Ð

Which all energies contribute to binding
energy of any nucleus ? Establish semi
emperrical mass formula based on it.

(b) â¢ÚUÿæ‡æ çâhæ‹Ì ·ð¤ ¥æÏæÚU ÂÚU ÕÌæ§° ç·¤
çÎØð »Øð ¥çÖç·ý¤Øæ°¡ ¥Ùé×Ì ãñU Øæ ßçÁüÌ ãñ´ U,
¥æñÚU @Øæð´?

(i) n p   
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(ii) n p     

(iii) n k    

Using the conservation law find which
reaction is allowed and which one is
forbidden ? Give reason.

(i) n p   

(ii) n p     

(iii) n k    
———

( 8 )
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