
§·¤æ§ü / Unit-I

1. ÜæòÚðU‹Á M¤Âæ‹ÌÚU‡æ â×è·¤ÚU‡ææð´ ·¤æ çÙ»×Ù ·¤èçÁ°

ÌÍæ Îàææü§° ç·¤ Øð M¤Âæ‹ÌÚU‡æ â×è·¤ÚU‡æ »ñÜèçÜØÙ

M¤Âæ‹ÌÚU‡æ â×è·¤ÚU‡ææð´ âð ç·¤â Âý·¤æÚU ŸæðcÆU ãñU?
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Relativity, Quantum Mechanics, Atomic
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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Derive Lorentz transformation equations and
show that how is, this transformation equation
is better than Gallilean transformation

equations.

¥Íßæ / OR

(a) ·¤æò`ÂÅUÙ ÂýÖæß ·¤æð â×Ûææ§°Ð

Explain Compton effect.

(b) 2.8×108 ×èÅUÚU/âð·ð¤‡ÇU ·ð¤ ßð» âð »çÌ×æÙ

ÂýØæð»àææÜæ Èýð¤× ×ð´ °·¤ ·¤‡æ ·¤è ¥æØé 2.5×10–7

âð·ð¤‡ÇU ãñUÐ ©Uâ·¤è ßæSÌçß·¤ ¥æØé ™ææÌ

·¤èçÁ°Ð

In a laboratory frame, the age of a
particle measured 2.5×10–7 second,
moving with velocity 2.8×108 metre per
second. Find its actual age.

§·¤æ§ü / Unit-II

2. (a) °·¤çß×èØ ÌÚ¢U» Âñ·ð¤ÅU ·ð¤ çÜ° ãUæ§ÁðÙÕ»ü ·ð¤

¥çÙçà¿ÌÌæ çâhæ¢Ì ·¤æ »ç‡æÌèØ çÙ»×Ù

·¤èçÁ°Ð

Formulate mathematical expression of

Heisenberg’s uncertainty principle for the

one dimensional wave packet.

( 2 )
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( 3 )
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(b) çâh ·¤èçÁ° ç·¤ °·¤ ¥ÙæÂðÿæ·¤èØ ×é@Ì ·¤‡æ

·¤æ ·¤Üæ ßð», â×êãU ßð» ·¤æ ¥æÏæ ãUæðÌæ ãñU

ÌÍæ ØãU Öè çâh ·¤èçÁ° ç·¤ »çÌ×æÙ ¼ýÃØ

·¤‡æ ·¤æ ßð» ÌÚ¢U» Âñ·ð¤ÅU ·ð¤ ßð» ·ð¤ ÕÚUæÕÚU

ãUæðÌæ ãñ?

Prove that the phase velocity of non-
relativistic free particle is equal to half
of the group velocity and also prove that
velocity of moving matter particle is

equal to the velocity of wave packet.

¥Íßæ / OR

(a) ¼ýÃØ ·¤è mñÌè Âý·ë¤çÌ ·¤æð â×Ûææ§°Ð ÇUè Õýæð‚Üè

ÌÚ¢U»ÎñƒØü ·¤æ ÃØ¢Á·¤ çÙ»ç×Ì ·¤èçÁ°Ð ÇUè

Õýæð‚Üè ·¤è ¼ýÃØ ÌÚ¢U» ¥çÖÏæÚU‡ææ ·ð¤ ¥æÏæÚU

ÂÚU @ßæ‡ÅU× àæÌü 
2

nh
mvr 

  ·¤æ çÙ»×Ù

·¤èçÁ°UÐ

Examine the dual nature of matter.

Deduce expression of de-Brogile
wavelength. Construct quantum condition

2

nh
mvr 


 based on the de-Brogile matter

wave concept.
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( 4 )
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(b) 27°C ÌæÂ ÂÚU ª¤c×èØ ‹ØêÅþUæÙ âð â¢Õ¢h ÇUè

Õýæð‚Üè ÌÚ¢U»ÎñƒØü ·¤è »‡æÙæ ·¤èçÁ°Ð

Calculate the de-Brogile wavelength of
thermal neutron at 27°C temperature.

§·¤æ§ü / Unit-III

3. °·¤ çß×èØ Õæ@â ×ð´ Õ‹Î ·¤‡æ ·ð¤ çÜ° ŸæôçÇ¢UÁÚU

ÌÚ¢U» â×è·¤ÚU‡æ ·¤è âãUæØÌæ âð ¥æ§»Ù È¤ÜÙ ÂýæŒÌ

·¤èçÁ° ÌÍæ çâh ·¤èçÁ° ç·¤ ·¤‡æ ·¤è ª¤Áæü ·ð¤

¥æ§»Ù ×æÙ çßçß@Ì ãUæðÌð ãñ´UÐ ÂýïÍ× ÌèÙ ª¤Áæü

¥ßSÍæ¥æð´ ·ð¤ ÌÚ¢U» È¤ÜÙ ÌÍæ ¥ßSÍæ ƒæÙˆß ·ð¤

¥æÚðU¹ ¹è´ç¿°Ð

Formulate eigenfunction of a particle enclosed
in a one-dimensional box from Schrodinger
wave equation and prove that energy
eigenvalue of a particle is discrete in nature.
Plot diagram of wave function and density of

states for first three energy states.

¥Íßæ / OR

(a) ãUæ§ÇþUæðÁÙ ÂÚU×æ‡æé ·¤è â¢ÚU¿Ùæ â×Ûææ§° ÌÍæ

ŸæôçÇ¢UÁÚU â×è·¤ÚU‡æ çÜç¹°Ð

Explain atomic structure of hydrogen

atom and write Schrodinger equation.
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(b) âéÚ¢U»Ù ÂýÖæß ·ð¤ ÀUÑ ×ãUˆßÂê‡æü ©UÂØæð»

çÜç¹°Ð

Write six important applications of
tunneling effect.

(c) çâh ·¤èçÁ°U 2, 0xx P     ÁãUæ¡ ÂýÌè·¤æð ´ ·ð¤

âæ×æ‹Ø ¥Íü ãñUÐ

Prove that 2, 0xx P     where the symbols

have their usual meaning.

§·¤æ§ü / Unit-IV

4. (a) ÚUâðÜ-âæ©‡ÇUÚU Øé‚×Ù ·¤æð ©UÎæãUÚU‡ææð ´ mæÚUæ

â×Ûææ§U°Ð

Explain Russel-Saunder’s coupling with

examples.

(b) H ÚðU¹æ ·¤è âêÿ× â¢ÚU¿Ùæ ·¤è ÃØæBØæ ßð@ÅUÚU

ÂÚU×æ‡æé ×æòÇUÜ ·ð¤ ¥æÏæÚU ÂÚU ·¤èçÁ°Ð

Explain the fine structure of H line on

the basis of vector atom model.

¥Íßæ / OR

( 5 )
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(a) çÎçàæ·¤ @ßæ‡ÅUè·¤Ú‡æ °ß¢ ¿·ý¤‡æ ¥çÖÏæÚU‡ææ

·¤æð â×Ûææ§°Ð

Explain spatial quantisation and concept

of spin.

(b) ãUæ§ÇþUæðÁÙ ÂÚU×æ‡æé ·¤è nßè´ ·¤ÿææ ×ð´ §Üð@ÅþUæòÙ

·¤è ª¤Áæü 
2

13.6
eVnE

n

  âð ÃØ@Ì ·¤è ÁæÌè

ãñUÐ §Üð@ÅþUæòÙ ·¤è çmÌèØ ·¤ÿææ âð ÂýÍ× ·¤ÿææ

×ð´ â¢·ý¤×‡æ âð ×é@Ì ãéU§ü ª¤Áæü ·¤è »‡æÙæ

·¤èçÁ°Ð

In hydrogen atom energy of electron in
nth orbit is represented by

2

13.6
eVnE

n

 . Calculate the amount of

energy released in transition of electron
from second orbit to first orbit.

§·¤æ§ü / Unit-V

5. (a) ÙæçÖ·¤ ·ð¤ ·¤æðàæ ×æòÇUÜ ·ð¤ Âý×é¹ Ì‰Ø

çÜç¹°Ð §â ×æòÇUÜ ·¤è âÈ¤ÜÌæ ÌÍæ

¥âÈ¤ÜÌæ¥æð´ ·¤æð §¢ç»Ì ·¤èçÁ°Ð

( 6 )
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( 7 )

Write the key facts of shell model of
nuclei. Indicate success and failures of

this model.

(b) ÕèÅUæ ÿæØ ·¤æð â×Ûææ§°Ð

Explain beta decay.

¥Íßæ / OR

(a) ßæòÙ ßèâð·¤ÚU ·ð¤ ¥hü×êËæÙéÂæÌè ¼ýÃØ×æÙ â¢Õ¢Ï

·¤è SÍæÂÙæ ·¤èçÁ°Ð

Establish Von Weizsacker’s empirical

mass formula.

(b) »æ§»ÚU-ÙÅUæÜ ·¤æ çÙØ× çÜç¹° °ß¢ â×Ûææ§°Ð

Write Geiger-Nuttall’s law and explain.
———
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