
§·¤æ§ü / Unit-I

1. (a) çâh ·¤èçÁ° ç·¤ ç·¤âè ÂýÖæßè ÌÚ¢U» ·ð¤ çÜ°
ª¤Áæü ƒæÙˆß ·¤æ ×æÙ ÎêÚUè ÌÍæ â×Ø ÂÚU
çÙÖüÚU ÙãUè´ ·¤ÚUÌæ ãñUÐ

Prove that the energy density of
progressive waves is independent of
distance and time.
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Note : Answer all questions. The figures in the right-
hand margin indicate marks.
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(b) ßæØé ×ð´ v®®® Hz ¥æßëçîæ ·¤è ŠßçÙ ÌÚ¢U» ·¤è
ÌèßýÌæ v®-w Watt/m2 ãñUÐ §â·¤è ÌèßýÌæ
ÇðUâèÕðÜ ×ð´ ™ææÌ ·¤èçÁ°Ð

Find intensity in decibel for sound
waves of frequency 1000 Hz and
intensity 10–2 Watt/m2 in air.

¥Íßæ / OR

(a) ÂÚUæŸæÃØ ÌÚ¢U»ð´ @Øæ ãñ´U? âôÙæÚU Âý‡ææÜè ×ð´ §â·ð¤
¥ÙéÂýØô» ·¤ô çßSÌæÚU âð â×Ûææ§°Ð

What are Ultrasonic waves ? Write a
detailed note on its application in sonar
system.

(b) ç·¤âè ¼ýß ·ð¤ ÂëcÆU ÂÚU ÌÚ¢U» ·¤æ ßð»
çÙ`ÙçÜç¹Ì âê˜æ mæÚUæ çÎØæ ÁæÌæ ãñU Ñ
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  
     

ÁãUæ¡ g »éM¤ˆßèØ ˆßÚU‡æ ÌÍæ  ÌÚ¢U»ÎñƒØü, -
ƒæÙˆß ÌÍæ T-ÂëcÆU ÌÙæß ãñUÐ ¼ýß ·¤è »ãUÚUæ§ü
ÂØæüŒÌ ×æÙ·¤ÚU â×êãU ßð» ™ææÌ ·¤èçÁ°Ð

Velocity of a wave in a liquid surface is
given by following expression :
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       
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( 3 )
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where, g is acceleration due to gravity, 
is wavelength, -density and T-surface
tension. Find group velocity of these
waves assuming the liquid having
sufficient depth.

§·¤æ§ü / Unit-II

2. (a) ¥çßÂÍÙ âð @Øæ â×ÛæÌð ãñ´ U? °·¤ ß·ý¤
¥ÂßÌü·¤ ÂëcÆU ·ð¤ çÜ° ¥çßÂÍè çÕ¢Îé¥ô´ ·¤è
çSÍçÌ ™ææÌ ·¤èçÁ°Ð

What is meant by aplanatism ? Find
position of aplanatic points for a
refracting sphere.

(b) çâh ·¤èçÁ° ç·¤ °·¤ ãUè ÂÎæÍü ·ð¤ Îô Üð´âô´
çÁÙ·¤è È¤ô·¤â ÎêçÚUØæ¡ f1 °ß¢ f2 ãñ´U, ·¤ô d
ÎêÚUè ÂÚU ÚU¹·¤ÚU ¥ß‡æü·¤ â¢Øô» ÂýæŒÌ ·¤ÚUÙð ·¤è

àæÌü ãñU 1 2
2

f fd  Ð

Show that the condition for obtaining
minimum achromatic aberration from
combination of two lenses of same

material is 1 2
2

f fd  , where f1 and f2

are focal lengths of the lenses and d is
separation between them.

¥Íßæ / OR
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(a) ÚðU`âÇUÙ Ùðç˜æ·¤æ ·¤æ ß‡æüÙ ·¤èçÁ°Ð ç¿˜æ mæÚUæ

§â·¤è ·¤æØüçßçÏ ÌÍæ ÂýÏæÙ çÕ‹Îé¥ô´ ·¤è

çSÍçÌ Îàææü§°Ð

Describe in detail working of Ramsden’s
Eyepiece with the help of neat labelled
diagram. Also give position of its cardinal
points.

(b) yz âð×è ç˜æ…Øæ ÌÍæ v.z ¥ÂßÌüÙæ¢·¤ ßæÜð

»ôÜð ·ð¤ ÕæãUÚU ·ð¤ ¥çßÂÍè çÕ‹Îé ÂÚU ßSÌé

ÚU¹è ãñUÐ »‡æÙæ ·¤èçÁ° (i) ßSÌé ·¤è »ôÜð

·ð¤ ·ð¤‹¼ý âð ÎêÚUè (ii) ÂýçÌçÕ`Õ ·¤è »ôÜð ·ð¤

·ð¤‹¼ý âð ÎêÚUèÐ

An object is placed at one of the
aplanatic points outside the sphere of
radius 45 cm and refractive index 1.5.
Calculate (i) position of object from
center of the sphere (ii) position of image
from center of sphere.

§·¤æ§ü / Unit-III

3. (a) ‹ØêÅUÙ ßÜØ ÂýØô» ·¤è ÃØßSÍæ ·¤æ ß‡æüÙ

·¤èçÁ° ÌÍæ ¥æßàØ·¤ çâhæ‹Ì ç¿˜æ mæÚUæ

â×Ûææ§°Ð ¥çÎŒÌ ßÜØô´ ·ð¤ ÃØæâ ·ð¤ çÜ°

ÃØ¢Á·¤ çÙ»ç×Ì ·¤èçÁ°Ð
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Describe arrangement and principle of
formation of Newton’s ring with a neat
labelled diagram. Also derive an
expression for diameter of dark rings.

(b) çm-çÂý…× ÂýØô» ×ð´ °·¤ ÃØçÌ·¤æÚUè ÌÚ¢U» ·ð¤
×æ»ü ×ð´ 8×10–5 âð×è ×ôÅUè ¥Öý·¤ ·¤è ŒÜðÅU
ÚU¹Ùð âð ·ð¤‹¼ýèØ çÈý¤‹Á °·¤ çÈý¤‹Á ·¤è ¿õÇ¸Uæ§ü
·ð¤ ÕÚUæÕÚU çßSÍæçÂÌ ãUô ÁæÌè ãñUÐ ØçÎ ÂýØé@Ì
Âý·¤æàæ ·¤è ÌÚ¢U»ÎñƒØü {®®® Å ãñU, Ìô ¥Öý·¤
·¤æ ¥ÂßÌüÙæ¢·¤ ™ææÌ ·¤èçÁ°Ð

In a Biprism experiment, central fringe
shift by fringe width when a mica sheet
of thickness 8×10–5 cm is placed in the
path of one of the interfering waves. If
the wavelength of light used is 6000 Å,
then find refractive index of mica sheet.

¥Íßæ / OR

(a) ÕãéUÜÂé¢Á ÃØçÌ·¤ÚU‡æ âð @Øæ ¥çÖÂýæØ ãñU?

What is meant by multibeam interference ?

(b) ÕãéUÜÂé¢Á ÃØçÌ·¤ÚU‡æ ·ð¤ çÜ° çÈý¤‹Áô´ ·¤è ÌèßýÌæ
·¤æ ÃØ¢Á·¤ SÍæçÂÌ ·¤èçÁ°Ð (Èð¤ÕÚUè-ÂðÚUôÅU
ÃØçÌ·¤ÚU‡æ)

Find an expression for intensity of fringes
for multibeam interference. (Fabry-Perot
interference)

( 5 )
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(c) ÎèŒÌ °ß¢ ¥çÎŒÌ çÈý¤‹Áô´ ·¤è ÌèßýÌæ ™ææÌ ·¤èçÁ°Ð

Give condition and expression for
intensity of bright and dark fringes.

(d) çÈý¤‹Áô´ ·¤è Ìèÿ‡æÌæ ·ð¤ çÜ° ÃØ¢Á·¤ SÍæçÂÌ ·¤èçÁ°Ð

Deduce an expression for sharpness of
fringes giving intensity distribution curve.

§·¤æ§ü / Unit-IV

4. (a) â×ÌÜ ÂæÚU»×Ù »ýðçÅ¢U» ·¤è ÕÙæßÅU ·¤æ ß‡æüÙ
·¤èçÁ°Ð ç¿˜æ ·¤è âãUæØÌæ âð â×Ûææ§° ·¤è
»ýðçÅ¢U» ÂÚU ¥æÂçÌÌ àßðÌ Âý·¤æàæ âð ç·¤â ÌÚUãU
SÂð@ÅþU× ÂýæŒÌ ãUôÌð ãñ´U ¥õÚU Øð çÂý…× âð ÂýæŒÌ
SÂð@ÅþU× âð ç·¤â ÌÚUãU çÖ‹Ù ãUôÌð ãñ´ U?

Describe construction of plane
transmission grating. Explain how
multiple spectrum are obtained when light
is made incident on it. Compare the
spectrum obtained with prismspectra.

(b) °·¤ ÁôÙ ŒÜðÅU ·¤è  = {®®® Å ÌÚ¢U»ÎñƒØü ·ð¤
çÜ° È¤ô·¤â ÎêÚUè z® âð×è ãñUÐ ÌÚ¢U»ÎñƒØü z®®® Å
·ð¤ çÜ° §â·¤è È¤ô·¤â ÎêÚUè @Øæ ãUô»è?

A zone plate has focal length of 50 cm
for wavelength  = 6000 Å; calculate the
focal length for wavelength 5000 Å.

¥Íßæ / OR

( 6 )
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(a) çm-¥ÂßÌüÙ âð @Øæ ¥çÖÂýæØ ãñU? çßléÌ

¿é`Õ·¤èØ çâhæ‹Ì mæÚUæ çm-¥ÂßÌüÙ ·¤è

ÃØæBØæ ·¤èçÁ°Ð

What is meant by double refraction ?
Explain the principle of double refraction
by using theory of Electro-magnetism.

(b) ©Uâ »ýðçÅ¢U» ·¤è ·¤× âð ·¤× ¿õÇ¸Uæ§ü @Øæ ãUô»è

Áô âôçÇUØ× ·¤è Îô ÚðU¹æ¥ô´ (D1 = z}~{ Å
ÌÍæ D2 = z}~® Å) ·¤ô çmÌèØ ·ý¤× ×ð´

çßÙðçÎÌ ·¤ÚU â·ð¤? »ýðçÅ¢U» ÂÚU v®®® ÚðU¹æ°¡

ÂýçÌ âð×è ¥¢ç·¤Ì ãñ´ UÐ

Find the minimum width of grating
which can resolve sodium lines
(D1 = 5896 Å and D2 = 5890 Å) in
second order. Given that grating has
1000 lines/cm.

§·¤æ§ü / Unit-V

5. (a) ãUèçÜØ× çÙØæòÙ ÜðâÚU ·¤è â¢ÚU¿Ùæ ÌÍæ

·¤æØüçßçÏ â×Ûææ§°Ð §â ÜðâÚU âð ÂýæŒÌ ç·¤ÚU‡æ

Âé¢Á ·¤è Îô çßàæðáÌæ°¡ çÜç¹°Ð

Explain construction and mechanism of
Helium Neon Laser. Write two properties
of laser beam obtained by this system.

( 7 )
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(b) âôçÇUØ× D2 ÚðU¹æ  = z}~®Å ·¤è ·¤Üæ
â¢Õh Ü`Õæ§ü w.z âð×è ãñUÐ »‡æÙæ ·¤èçÁ°
(i) ·¤Üæ â¢Õh â×Ø () (ii) ß‡æü·ý¤×
ÚðU¹æ ·¤è ¥hü-¿õÇ¸Uæ§ü (iii) ß‡æü·ý¤× ·¤è
àæéhÌæÐ

If the coherence length of Sodium D2
line  = 5890 Å is 2.5 cm. Calculate
(i) Coherence time () (ii) Half width
of spectral line (iii) Purity of spectral
line.

¥Íßæ / OR

ÜðâÚU ·¤æ ¥Íü SÂcÅU ·¤èçÁ° ÌÍæ ©Uâ·¤æ ß‡æüÙ
çÙ`ÙçÜç¹Ì àæèáü·¤ô´ ·ð¤ ¥‹Ì»üÌ ·¤èçÁ° Ñ

(a) ©UgèçÂÌ ©UˆâÁüÙ

(b) ÁÙâ¢BØæ ÃØéˆ·ý¤×‡æ

(c) ÜðâÚU-Â`ÂÙ

(d) ©UˆâÁüÙ-¥ßàæôá‡æ ¥ÙéÂæÌ

Clarify the meaning of laser and describe it
under the following heads :
(a) Stimulated Emission
(b) Population Inversion
(c) Laser pumping
(d) Absorption-Emission Ratio

———
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