
§·¤æ§ü / Unit-I

1. ·¤æò`ÂÅUÙ ÂýÖæß @Øæ ãñU? çâh ·¤èçÁ° ç·¤  ·¤æð‡æ
ÂÚU Âý·ý¤è‡æüÙ ·ð¤ çÜ° ·¤æò`ÂÅUÙ ãUÅUæß
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     ãUæðÌæ ãñU, Áãæ¡ ÂýÌè·¤æð ´ ·ð¤

¥Íü âæ×æ‹Ø ãñ´ UÐ
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(Old Course)

PHYSICS

Paper -I

Relativity, Quantum Mechanics, Atomic,
Molecular and Nuclear Physics

Time : Three Hours] [Maximum Marks : 50

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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What is Compton’s effect ? Derive the
relativistic expression for the Compton’s shift

at a scattering angle   
0

1 cosh
m c

   

where the symbols have their usual meanings.

¥Íßæ / OR

»ñÜèçÜØÙ M¤Âæ‹ÌÚU‡æ âð @Øæ ¥çÖÂýæØ ãñU? °·¤â×æÙ
ßð» âð ¥æÂðçÿæ·¤ »çÌ ·¤ÚUÙð ßæÜð çÙÎðüàæ Èýð¤×æð ´ ·ð¤
çÜ° »ñÜèçÜØÙ M¤Âæ‹ÌÚU‡æ çÜç¹°Ð
What is meant by Gallilean transformations ?
Write down the Gallilean transformations for
the frames of reference in relative motion with
a uniform velocity.

§·¤æ§ü / Unit-II

2. ¼ýÃØ ÌÚ¢U»ð´ @Øæ ãñ´ U? ÇðUçßâÙ °ß¢ »ÚU×ÚU ·ð¤ ÂýØæð»
·¤æ ß‡æüÙ ·¤èçÁ°Ð
What are matter waves ? Describe Davisson
and Germer’s experiment.

¥Íßæ / OR

Âý·¤æàæ çßléÌ ÂýÖæß @Øæ ãñU? Âý·¤æàæ çßléÌ ÂýÖæß ·ð¤
ÂýæØæðç»·¤ çÙc·¤áü çÜç¹°Ð ŒÜæ¢·¤ ·ð¤ @ßæ‡ÅU× çâhæ‹Ì
âð ¥æ§‹âÅUèÙ Ùð §âð ç·¤â Âý·¤æÚU â×ÛææØæ?

What is photoelectric effect ? State the
experimental conclusions of the photoelectric
effect. How did Einstein explain it by the
Planck’s quantum theory ?
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§·¤æ§ü / Unit-III
3. °·¤-çß×èØ âÚUÜ ¥æßÌü ÎæñçÜ˜æ ·ð¤ çÜ° ŸæôçÇ¢U»ÚU

ÌÚ¢U» â×è·¤ÚU‡æ çÜç¹° ÌÍæ §â·¤è ª¤Áæü ·ð¤ ¥æ§»Ù
×æÙæð´ ÌÍæ ¥æ§»Ù È¤ÜÙæð´ ·¤è ÃØæBØæ ·¤èçÁ°Ð
Write down the Schrodinger’s wave equation
for a one-dimensional simple harmonic
oscillator and interpret its energy eigen value
and eigen functions.

¥Íßæ / OR
¥æØÌæ·¤æÚU çßÖß Âýæ¿èÚU ÂÚU ¥æÂçÌÌ ·¤‡æ ·ð¤ çÜ°
ŸæôçÇ¢U»ÚU ÌÚ¢U» â×è·¤ÚU‡æ çÜç¹° ÌÍæ §âð ãUÜ
·¤èçÁ°Ð ØçÎ E < V0 ãUæð, Ìæð ÂæÚU»×Ù »é‡ææ¢·¤ ·¤æ
ÃØ¢Á·¤ ÃØéˆÂ‹Ù ·¤ÚU §â·¤è çßßð¿Ùæ ·¤èçÁ°Ð
Write down the Schrodinger’s wave equation
for the particle incident in a rectangular
potential barrier and solve it. If E < V0, then
derive the expression for the transmission
coefficient and discuss it.

§·¤æ§ü / Unit-IV
4. (a) ÚU×Ù ÂýÖæß @Øæ ãñU? §â·ð¤ ¥ŠØØÙ ·ð¤ çÜ°

ÂýæØæðç»·¤ ÃØßSÍæ ·¤æ ß‡æüÙ ·¤èçÁ°Ð
What is Raman effect ? Describe the
experimental arrangement to study it.

(b) ÚU×Ù Âý·¤è‡æüÙ ×ð´ SÅUæð·¤ ÌÍæ ÂýçÌ-SÅUæð·¤ ÚðU¹æ°¡
@Øæ ãñ´ U?
What are Stokes and anti-stokes lines in
Raman scattering ?

¥Íßæ / OR
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°·¤ çmÂÚU×æç‡ß·¤ ¥‡æé ·ð¤ àæéh ·¤`ÂçÙ·¤ ß‡æü·ý¤×
·¤è çßßð¿Ùæ ·¤èçÁ° ÌÍæ Îàææü§° ç·¤ çmÂÚU×æç‡ß·¤
¥‡æé ·¤è ·¤`ÂçÙ·¤ ª¤Áæü ¥ßSÍæ°¡ @ßæ‡ÅUè·ë¤Ì ÌÍæ
â×ÎêÚUSÍ ãUæðÌè ãñUÐ
Discuss the pure vibrational spectra in
diatomic molecules. Show that the vibrational
energy states of a diatomic molecule are
quantised and equispaced.

§·¤æ§ü / Unit-V
5. (a) ¼ýß-Õê¢Î ×æòÇUÜ ·¤æ ß‡æüÙ ·¤èçÁ° °ß¢ §â·ð¤

¥æÏæÚU ÂÚU ÙæçÖ·¤èØ çß¹‡ÇUÙ ·¤è ÃØæBØæ
·¤èçÁ°Ð
Describe liquid drop model and use it to
explain nuclear fission.

(b) ¥hü-×êÜæÙéÂæÌè ¼ýÃØ×æÙ â¢Õ¢Ï ×ð´ ÂýØé@Ì
çßçÖ‹Ù ÂÎæð´ ·¤æð â×ÛææÌð ãéU° §â·¤æ ÃØ¢Á·¤
çÜç¹°Ð
Write down the expression for the semi
empirical mass formula explaining the
different terms used in it.

¥Íßæ / OR
ÙæçÖ·¤èØ ¥çÖç·ý¤Øæ âð @Øæ ¥çÖÂýæØ ãñU? ÙæçÖ·¤èØ
¥çÖç·ý¤Øæ ·ð¤ Q ×æÙ ·¤è ÂçÚUÖæáæ çÜç¹° ÌÍæ
§â·ð¤ çÜ° ÃØ¢Á·¤ çÙ»ç×Ì ·¤èçÁ°Ð
What is meant by a nuclear reaction ? Define
Q-value of nuclear reaction and derive
expression for it.

———
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