
§·¤æ§ü / Unit-I

1. (a) »ñÜèçÜØÙ M¤Âæ‹ÌÚU‡æ âð @Øæ ¥çÖÂýæØ ãñU?
°·¤â×æÙ ßð» âð ¥æÂðçÿæ·¤ »çÌ ·¤ÚUÙð ßæÜð
çÙÎðüàæ Èýð¤×ô´ ·ð¤ çÜ° »ñÜèçÜØÙ M¤Âæ‹ÌÚU‡æ
çÜç¹°Ð

What is meant by Galilean
transformation ? Write down the Galilean
transformation for the frame of reference
in relative motion with a uniform
velocity.
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Note : Answer all questions. The figures in the right-
hand margin indicate marks.
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(b) °·¤ ÙæçÖ·¤ Îô Öæ»ô´ ×ð´ ÅêUÅUÌæ ãñUÐ Øð Öæ»
ÂÚUSÂÚU çßÂÚUèÌ çÎàææ ×ð´ ÂýØô»àææÜæ ·ð¤ âæÂðÿæ
0.8c ßð» âð ÁæÌð ãñ´UÐ °·¤ Öæ» ·¤æ ÎêâÚðU
Öæ» ·ð¤ âæÂðÿæ ßð» ·¤è »‡æÙæ ·¤èçÁ°Ð

A nucleus explodes into two fragments
which travels in opposite direction to
each other relative to laboratory with the
velocity 0.8c. Calculate the relative
velocity of one fragment to each other.

¥Íßæ / OR

(a) ÜæòÚðU‹Á M¤Âæ‹ÌÚU‡æ â×è·¤ÚU‡æ ·¤è SÍæÂÙæ
·¤èçÁ°Ð
Derive the Lorentz transformation
equation.

(b) ÁÇ¸UˆßèØ ÌÍæ ¥ÁÇ¸UˆßèØ çÙÎðüàæ Èýð¤×ô´ ·¤è
ÃØæBØæ ·¤èçÁ°Ð
Explain about inertial and non-inertial
frames of reference.

§·¤æ§ü / Unit-II

2. ç¿ÚUâ`×Ì çâhæ¢Ì ·ë¤c‡æ çßç·¤ÚU‡æ ·¤ô â×ÛææÙð ×ð´ð
@Øô´ ¥âÈ¤Ü ãéU¥æ °ß¢ ŒÜæ¢·¤ ·¤æ çßç·¤ÚU‡æ çâhæ¢Ì
â×Ûææ§°Ð
Explain why could the classical theory fail to
explain black body radiation and explain
Planck’s radiation theory.

¥Íßæ / OR

( 2 )
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( 3 )

(a) ¼ýÃØ ÌÚ¢U»ð´ @Øæ ãUôÌè ãñ´U? ß‡æüÙ ·¤èçÁ°Ð
What are Matter Waves ? Describe.

(b) çÇU-Õýæò»Üè ÂçÚU·¤ËÂÙæ ·¤æ ©UËÜð¹ ·¤èçÁ° ÌÍæ
§â·¤æ ÂýæØôç»·¤ âˆØæÂÙ ÎèçÁ°Ð
Explain de Broglie hypothesis and give
its experimental verification.

§·¤æ§ü / Unit-III

3. â×Ø ÂÚU çÙÖüÚU ÌÍæ â×Ø ÂÚU ¥çÙÖüÚU ŸæôçÇ¢U»ÚU
â×è·¤ÚU‡æ ·¤ô ¥æòÂÚðUÅUÚU ·ð¤ ÂÎô´ ×ð´ ™ææÌ ·¤èçÁ°Ð
ÌÚ¢U» È¤ÜÙ  ·ð¤ ÖõçÌ·¤ ×ãUˆß ·¤è ÃØæBØæ ·¤èçÁ°Ð
Establish the time dependent and time
independent Schrodinger equation in terms of
operators. Explain the physical significance of
wave function .

¥Íßæ / OR
çßÖß âôÂæÙ ÂÚU X çÎàææ ×ð´ ¥æÂçÌÌ ·¤‡æ ·ð¤
çÜ° ŸæôçÇ¢U»ÚU â×è·¤ÚU‡æ ·¤ô ãUÜ ·¤èçÁ°Ð ¥æÂçÌÌ
·¤‡æ ·¤è ·é¤Ü ª¤Áæü E çßÖß ·¤è âôÂæÙ ·¤è
ª¡¤¿æ§ü V0 âð ¥çÏ·¤ ãUôÙð ·¤è çSÍçÌ ×ð´
[¥ÍæüÌ÷ (E > V0)] ÂÚUæßÌüÙ °ß¢ ÂæÚU»×Ù »é‡ææ¢·¤æð ´ ·ð¤
çÜ° °·¤ ÃØ¢Á·¤ ÂýæŒÌ ·¤èçÁ°Ð
Solve the Schrodinger equation for a particle
incident in the X direction on the potential
step. Derive an expression for reflection and
transmission coefficient when the total energy
E of the particle is greater than the height V0
of the potential step [i.e. (E > V0)]
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( 4 )

§·¤æ§ü / Unit-IV

4. ÿææÚUèØ ÏæÌé¥ô´ ·ð¤ ß‡æü·ý¤× ·¤è ÃØæBØæ ·¤ÚUÌð ãéU°
âôçÇUØ× D ÚðU¹æ ·¤è âêÿ× â¢ÚU¿Ùæ ·¤è ÃØæBØæ
·¤èçÁ°Ð
Discuss the spectra of alkali metals and explain
the fine structure of sodium D lines.

¥Íßæ / OR

ƒæê‡æüÙ ª¤Áæü¥ô´ ·ð¤ @ßæ¢ÅUè·¤ÚU‡æ âð ¥æÂ @Øæ â×ÛæÌð
ãñ´ U? ƒæê‡æüÙ-·¤æ¢ÂçÙ·¤ ß‡æü·ý¤× ·ð¤ çÜ° â¢·ý¤×‡æ çÙØ×
çÜç¹°Ð
What do you mean by quantisation of
rotational energies ? Write down the transition
rules for the rotational-vibrational spectra.

§·¤æ§ü / Unit-V

5. ÂýSÈé¤ÚU‡æ »‡æ·¤ ·¤æ çâhæ¢Ì, â¢ÚU¿Ùæ °ß¢ ·¤æØüçßçÏ
â×Ûææ§°Ð
Describe the principle, construction and
working of Scintillation Counter.

¥Íßæ / OR

çÙ`ÙçÜç¹Ì ÂÚU çÅUŒÂç‡æØæ¡ çÜç¹° Ñ
(a) ÙæçÖ·¤èØ ¥çÖç·ý¤Øæ°¡
(b) ÌæÚUô´ ×ð´ p – p ¿·ý¤ mæÚUæ ª¤Áæü ©UˆÂæÎÙ
Write notes on the following :
(a) Nuclear Reactions
(b) Energy production in stars by p – p cycle

———
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