
§·¤æ§ ü / Unit-I

1. (a) ¥æØçÙ·¤ ç·ý¤SÅUÜ ·¤è â¢â¢Á·¤ ª¤Áæü ·ð¤ çÜ°

ÃØ¢Á·¤ ÂýæŒÌ ·¤èçÁ°Ð

Obtain an expression for cohesive
energy of an ionic crystal.
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ÙôÅU Ñ âÖè ÂýàÙô´ ·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) °·¤ ç·ý¤SÅUÜ ·ð¤ ÁæÜ·¤ ÌÜ ¥ÿæô´ âð 2a,
3b °ß¢ 6c Öæ» ·¤æÅUÌè ãñ´U, Ìô ç×ÜÚU âê¿·¤

™ææÌ ·¤èçÁ°Ð

The lattice planes of a crystal have
intercepts 2a, 3b and 6c on the axes.
Find the Miller indices.

¥Íßæ / OR

ÆUôâ ·¤è çßçàæcÅU ª¤c×æ ·¤æ ÌæÂ ·ð¤ âæÍ

çß¿ÚU‡æ ·¤è ÃØæBØæ ·¤ÚUÙð ·ð¤ çÜ° ¥æ§‹âÅUèÙ

·¤è ÂçÚU·¤ËÂÙæ¥ô´ ·¤æ ©UËÜð¹ ·¤èçÁ° ÌÍæ ÆUôâ

·¤è ÂÚU×æç‡ß·¤ çßçàæcÅU ª¤c×æ Cv  ·ð¤ çÜ°

ÃØ¢Á·¤ ÂýæŒÌ ·¤èçÁ°Ð çâh ·¤ÚUô ç·¤ ©U“æ ÌæÂô´

ÂÚU Cv  çÙØÌ ãUæð ÁæÌè ãñUÐ

State Einstein’s hypothesis to explain the
temperature variation of specific heat of
solids and derive an expression for the
atomic specific heat Cv  of a solid. Prove
that Cv is constant at higher temperatures.

§·¤æ§ ü / Unit-II

2. (a) ª¤Áæü ¥ßSÍæ¥ô´ ·ð¤ ƒæÙˆß ·¤è ÂçÚUÖæáæ

çÜç¹° ÌÍæ ÏæÌé ×ð´ ×é@Ì §Üð@ÅþUæòÙ ·¤è

ª¤Áæü ¥ßSÍæ¥ô´ ·¤æ ƒæÙˆß ·ð¤ çÜ° ÃØ¢Á·¤

ÂýæŒÌ ·¤èçÁ°Ð



( 3 )

Define the term density of states and
derive an expression for the density of
states of electron in the metal.

(b) ÏæÌé¥ô´ ·ð¤ ×é@Ì §Üð@ÅþUæòÙ ×æòÇUÜ ·¤è ÃØæBØæ

·¤èçÁ° ÌÍæ çÙØÌ çßÖß ·ð¤ ¥‹Ì»üÌ

§Üð@ÅþUæòÙ ·¤è °·¤ çß×èØ »çÌ ·ð¤ çÜ°

È¤×èü ª¤Áæü ·¤æ ÃØ¢Á·¤ ÃØéŒÌ‹Ù ·¤èçÁ°Ð

Explain the free electron model in
metals and deduce expression for the
Fermi energy for the one-dimensional
motion of electron under constant
potential.

¥Íßæ / OR

ÂýçÌ¿é`Õ·¤èØ ÂÎæÍü ·ð¤ çÜ° Üñ‹ÁðçßÙ çâhæ‹Ì

·¤è ÃØæBØæ ·¤èçÁ° ÌÍæ ÂýçÌ¿é`Õ·¤èØ ÂÎæÍü ·¤è

¿é`Õ·¤èØ Âýßëçîæ ·ð¤ çÜ° ÃØ¢Á·¤ çÙ»ç×Ì

·¤èçÁ°Ð

Explain the Langevin’s theory of
diamagnetism and derive an expression for
the magnetic susceptibility of the
diamagnetic material.
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§·¤æ§ ü / Unit-III

3. (a) ¥æ‹ÌÚU ¥hü-¿æÜ·¤ ×ð´ §Üð@ÅþUæòÙæð ´ ÌÍæ ãUôÜô

·¤è âæ‹¼ýÌæ ·ð¤ çÜ° ÃØ¢Á·¤ ÃØéˆÂ‹Ù ·¤èçÁ°

ÌÍæ çâh ·¤èçÁ° ç·¤ ª¤c×èØ â‹ÌéÜÙ ×ð´

§Üð@ÅþUæòÙ ƒæÙˆß ÌÍæ ãUôÜ ƒæÙˆß ·¤æ

»é‡æÙÈ¤Ü È¤×èü SÌÚU ÂÚU çÙÖüÚU ÙãUè´ ·¤ÚUÌæ

ãñUÐ

Deduce expressions for the concentration
of electrons and holes in an intrinsic
semiconductor and show that in thermal
equilibrium the product of electron and
hole densities is independent of Fermi
level.

(b) ÅUÙÜ ÇUæØæðÇU @Øæ ãñU? ÅUÙÜ ÇUæØæðÇU ·ð¤

¥çÖÜæÿæç‡æ·¤ ß·ý¤ ¹è´¿·¤ÚU §âð ª¤Áæü Õñ‡ÇU

¥æÚðU¹ âð â×Ûææ§°Ð

What is Tunnel Diode ? Draw its
characteristic curve and explain it with
the help of energy band diagram.

¥Íßæ / OR

(a) âôÜÚU âðÜ ×ð´ Âý·¤æàæ ª¤Áæü, çßléÌ ª¤Áæü ×ð´

·ñ¤âð ÂçÚUßçÌüÌ ãUôÌè ãñU? ÏæÚUæ-çßÖß ß·ý¤

·ð¤ ¥æÏæÚU ÂÚU â×Ûææ§°Ð
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How light energy is converted into
electrical energy in a solar cell ?
Explain using a current voltage graph.

(b) ©Uç¿Ì ÂçÚUÂÍ ¥æÚðU¹ ¹è¿·¤ÚU P-¿ñÙÜ

JFET ·¤è â¢ÚU¿Ùæ °ß¢ ·¤æØüçßçÏ ·¤æ ß‡æüÙ

·¤èçÁ°Ð

Explain the construction and working of
a P-channel JFET with the help of a
proper circuit diagram.

§·¤æ§ ü / Unit-IV

4. (a) çÈ¤ËÅUÚU ÂçÚUÂÍ @Øæ ãñU? §Ù·ð¤ Âý·¤æÚU

çÜç¹°Ð

What is a Filter circuit ? Write its
different kinds.

(b) ÁðÙÚU ÇUæØôÇU ·ð¤ ©UÂØô» mæÚUæ çÙØç×Ì ÂæßÚU

âŒÜæ§ü ×ð´ ßôËÅðUÁ çÙØ×Ù ·ñ¤âð ÂýæŒÌ ç·¤Øæ

ÁæÌæ ãñU? ¥çÖÜæÿæç‡æ·¤ ß·ý¤ ÌÍæ ÜôÇU

Üæ§Ù ·¤è âãUæØÌæ âð â×Ûææ§°Ð

How is voltage regulation obtained by
the use of a Zener diode in a regulated
power supply ? Explain with the help
of its characteristic curve and load line.

¥Íßæ / OR

( 5 )
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CE çßÏæ ×ð´ ÅþUæç‹ÁSÅUÚU ·¤æ àæç@Ì ÂýßÏü·¤ ·ð¤

M¤Â ×ð´ ç·¤â Âý·¤æÚU ©UÂØô» ãUôÌè ãñU? ¥æßàØ·¤

çßléÌ ¥æÚðU¹ ÌÍæ ¥çÖÜæÿæç‡æ·¤ ß·ý¤ ¹è´ç¿°Ð

çâh ·¤èçÁ° ç·¤ §â·¤è ¥çÏ·¤Ì× ÎÿæÌæ wz%
ãUô â·¤Ìè ãñUÐ

How is transistor used in CE mode as a
power amplifier ? Draw the necessary circuit
diagram and characteristic curves. Show that
its maximum efficiency is 25%.

§·¤æ§ ü / Unit-V

5. (a) ÕãéU-Âýô»ýæ×è ÌÍæ ·¤æÜÖæ»è Ì‹˜ææð ´ ×ð´ ¥‹ÌÚU

â×Ûææ§°Ð

Explain the difference between the
multiprogramming and time sharing
systems.

(b) â¢BØæ¥ô´ ·¤ô ÕÉ¸UÌð ·ý¤× ×ð´ ÀUæ¡ÅUÙð ·ð¤ çÜ°

C Âýô»ýæ× çÜç¹°Ð

Write a C program for arranging
numbers in ascending order.

¥Íßæ / OR

(a) CPU ×ð´ ·¤õÙ-âè Îô Âý·¤æÚU ·¤è ×ð×ôÚUè

©UÂØô» ×ð´ ÜæØè ÁæÌè ãñU? ©UÙ·¤è @Øæ

¥æßàØ·¤Ìæ ãñU?

( 6 )
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What are the two kinds of memory
used in CPU ? What is their need ?

(b) z âð vz Ì·¤ ·ð¤ ¥¢·¤æð´ ·¤ô ÕÉ¸UÌð ·ý¤× ×ð´

ÃØßçSÍÌ ·¤ÚUÙð ·ð¤ çÜ° C Âýô»ýæ× çÜç¹°Ð

Write a C program for arranging 5 to
15 numbers in descending order.

———

( 7 )
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