
§·¤æ§ ü / Unit-I

1. (a) ¥æòÂÚðUÅUÚU @Øæ ãñU? ãðUç×ËÅUôçÙØÙ ¥æòÂÚðUÅUÚU ÂÚU
çÅUŒÂ‡æè çÜç¹°Ð

What is an Operator ? Write a note on
Hamiltonian Operator.
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Note : Answer all questions. The figures in the right-hand
margin indicate marks. Log table can be used.
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(b) °·¤ çß×èØ â‹Îê·¤ ×ð´ ©UÂçSÍÌ ·¤‡æ ·ð¤ çÜ°
ŸæôçÇU‹ÁÚU â×è·¤ÚU‡æ ãUÜ ·¤èçÁ° ¥Íßæ ©Uâ·¤è
·é¤Ü ª¤Áæü ·ð¤ çÜ° ÃØ¢Á·¤ ÃØéˆÂ‹Ù ·¤èçÁ°Ð

Derive Schrodinger equation for a particle
present in one dimensional box or derive an
expression for its total energy.

¥Íßæ / OR

(a) ãUæ§ÁÙÕ»ü ¥çÙçà¿ÌÌæ ·ð¤ çâhæ‹Ì ÂÚU â¢çÿæŒÌ
çÅUŒÂ‡æè çÜç¹°Ð

Write a short note on Heisenberg’s
uncertainity principle.

(b) ÌÚ¢U» È¤ÜÙ  ¥õÚU 2 ·¤è ÖõçÌ·¤ âæÍü·¤Ìæ
çÜç¹°Ð

Write the physical significance of  and 2

wave functions.

(c) ÇUè-Õýæò‚Üè â×è·¤ÚU‡æ ÃØéˆÂ‹Ù ·¤èçÁ°Ð

Derive de Broglie equation.

§·¤æ§ ü / Unit-II

2. (a) sp2 â¢·¤ÚU ¥æòçÕüÅUÜ ÂÚU çÅUŒÂ‡æè çÜç¹°Ð

Write a note on sp2 hybrid orbital.
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( 3 )
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(b) çâ‚×æ °ß¢ Âæ§ü Õ‹Ï ·¤ô ©UÎæãUÚU‡æ âçãUÌ
â×Ûææ§°Ð

Explain the Sigma and Pi bond with
example.

(c) ¥ÙæÕ‹Ïè ¥æòçÕüÅUÜ, ¥æÕ‹Ïè ¥æòçÕüÅUÜ ¥õÚU
ÂýçÌ¥æÕ‹Ïè ¥æòçÕüÅUÜô´ ·¤ô â×Ûææ§°Ð

Explain non-bonding orbitals, bonding
orbitals and antibonding orbitals.

¥Íßæ / OR

(a) ÂýôÂèÙ ¥‡æé ·¤è Õ‹Ï ·¤ôçÅU ·¤è »‡æÙæ ·¤èçÁ°Ð

Calculate bond order of propene molecule.

(b) sp3 â¢·¤ÚU ¥æòçÕüÅUÜ ÂÚU çÅUŒÂ‡æè çÜç¹°Ð

Write a note on sp3 hybrid orbital.

(c) ãU·¤Ü çâhæ‹Ì ·¤ô â×Ûææ§°Ð

Explain Huckle Theory.

§·¤æ§ ü / Unit-III

3. (a) çÙ`ÙçÜç¹Ì ÂÚU çÅUŒÂç‡æØæ¡ çÜç¹° Ñ

(i) àæéh ·¤`ÂÙ ÚU×Ù SÂð@ÅþUæ

(ii) ÚU×Ù SÂð@ÅþUæ ·ð¤ ¥ÙéÂýØô»
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( 4 )
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Write short notes on the following :

(i) Pure vibrational Raman Spectra

(ii) Applications of Raman Spectra

(b) ƒæê‡æüÙ SÂð@ÅþUæ ÂÚU â×SÍæçÙ·¤ô´ ·¤æ @Øæ ÂýÖæß
ãUôÌæ ãñU? â¢çÿæŒÌ ×ð´ â×Ûææ§°Ð

What is the effect of isotopes on the
rotational spectrum of molecule ? Discuss
briefly.

¥Íßæ / OR

(a) çÙ`ÙçÜç¹Ì ÂÚU çÅUŒÂç‡æØæ¡ çÜç¹° Ñ

(i) çßléÌ-¿é`Õ·¤èØ SÂð@ÅþU×

(ii) Ïýéß‡æÌæ

Write short notes on the following :

(i) Electromagnetic Spectrum

(ii) Polarizability

(b) ÎëȨ́U ÚUôÅðUÅUÚU @Øæ ãñU? ÎëȨ́U ÚUôÅðUÅUÚU ÕÙæÙð ßæÜð ¥‡æé
·ð¤ ª¤Áæü SÌÚU ·ð¤ çÜ° °·¤ ÃØ¢Á·¤ ÃØéˆÂ‹Ù
·¤èçÁ°Ð
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What is Rigid Rotator ? Derive an
expression for the energy levels of a
molecule forming rigid rotator .

§·¤æ§ ü / Unit-IV

4. (a) çÙ`Ù ¥õÚU ©U“æ @ßæ‡ÅU× ÎÿæÌæ ·ð¤ ·¤æÚU‡ææð´ ·¤æð
SÂcÅU ·¤èçÁ°Ð

Explain the reasons of low and high quantum
yield.

(b) çÙ`ÙçÜç¹Ì ÂÚU çÅUŒÂç‡æØæ¡ çÜç¹° Ñ

(i) çßç·¤ÚU‡æ ÚUçãUÌ â¢·ý¤×‡æ

(ii) »ýôÍâ-ÇþðUÂÚU çÙØ×

Write short notes on the following :

(i) Non-radiative transition

(ii) Grotthuss-Draper Law

¥Íßæ / OR

(a) ª¤c×èØ ¥õÚU Âý·¤æàæ ÚUæâæØçÙ·¤ ¥çÖç·ý¤Øæ¥ô´
·¤ô â×Ûææ§°Ð

Explain the thermal and photochemical
reactions.

( 5 )
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(b) çÙ`ÙçÜç¹Ì ÂÚU çÅUŒÂç‡æØæ¡ çÜç¹° Ñ

(i) §Üð@ÅþæòçÙ·¤ SÂð@ÅþUæ ·ð¤ ¥ÙéÂýØô»

(ii) ¥æ‹ÌçÚU·¤ ÂçÚUßÌüÙ

Write short notes on the following :

(i) Application of Electronic Spectra

(ii) Internal Conversion

§·¤æ§ ü / Unit-V

5. (a) çmÏýéß ¥æƒæê‡æü ·¤è ÂçÚUÖæáæ ÎèçÁ°Ð çmÏýéß ¥æƒæê‡æü
·¤ô ¥æç‡ß·¤ â¢ÚU¿Ùæ ™ææÌ ·¤ÚUÙð ·ð¤ çÜ° ç·¤â
Âý·¤æÚU ÂýØô» ×ð´ ÜæØæ ÁæÌæ ãñU?

Define Dipole Moment. How dipole moment
is applied to determine the molecular
structure ?

(b) ¿é`Õ·¤èØ âé»ýæçãUÌæ ÂÚU çÅUŒÂ‡æè çÜç¹°Ð

Write a note on magnetic susceptibility.

¥Íßæ / OR

(a) ÂýðçÚUÌ Ïýéß‡æ ¥æƒæê‡æü ¥õÚU ¥çÖçß‹ØæçâÌ Ïýéß‡æ
¥æƒæê‡æü ·¤è ÃØæBØæ ·¤èçÁ°Ð
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Describe induced dipole moment and
orientation dipole moment.

(b) Ù‹ÅüU ª¤c×æ Âý×ðØ ·¤è âãUæØÌæ âð ª¤c×æ»çÌ·¤è
·ð¤ ÌëÌèØ çÙØ× ·¤ô â×Ûææ§°Ð

Explain the third law of thermodynamics with
the help of Nernst heat theorem.

———


