
§·¤æ§ ü / Unit-I

1. ÕðÜÙæ·¤æÚU çÙÎðüàææ¢·¤ ÂhçÌ ×ð´ ç·¤âè »çÌàæèÜ ·¤‡æ
·ð¤ ßð» °ß¢ ˆßÚU‡æ ·ð¤ çÜ° ÃØ¢Á·¤ ÃØéˆÂ‹Ù ·¤èçÁ°Ð

Deduce the expression for velocity and
acceleration of a moving particle in the cylindrical
coordinate system.

¥Íßæ / OR

»ýãUæð´ ·ð¤ »çÌ â`Õ‹Ïè ·ð¤ÂÜÚU ·ð¤ çÙØ× çÜç¹° °ß¢
·ð¤ÂÜÚU ·¤æ ÂýÍ× çÙØ× çâh ·¤èçÁ°Ð
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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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Write Kepler’s laws related to motion of planet
and prove Kepler’s first law.

§·¤æ§ ü / Unit-II

2. (a) ÁÇ¸Uˆß ¥æƒæê‡æü ·¤æ ×ãUˆß â×Ûææ§° ÌÍæ çÙØÌ
·¤æð‡æèØ ˆßÚU‡æ ·ð¤ ¥‹Ì»üÌ ·¤‡æ ·¤è ƒæê‡æüÙ »çÌ
·¤æ â×è·¤ÚU‡æ çÙ»üç×Ì ·¤èçÁ°Ð

Explain the significance of moment of Inertia
and derive the equation of rotational motion
of particle under a constant angular
acceleration.

(b) a ×èÅUÚU ÖéÁæ ßæÜð ß»ü ABCD ·ð¤ ¿æÚUæð´ ·¤æð‡ææð´
ÂÚU R ×èÅUÚU ç˜æ…Øæ ÌÍæ m ç·¤.»ýæ ¼ýÃØ×æÙ ·ð¤
¿æÚU »æðÜð ÚU¹ð ãñ´UÐ â`Âê‡æü çÙ·¤æØ ·ð¤ ß»ü ·¤è
ÖéÁæ AB ·ð¤ ÂçÚUÌÑ ÁÇU̧ˆß ¥æƒæê‡æü ™ææÌ ·¤èçÁ°Ð

Four spheres each of mass m kg and radius
R metre are kept at the four corners of a
square ABCD of side a metre. Calculate
the moment of inertia of the system about
the side of AB of the square.

¥Íßæ / OR

ÎëÉ¸U çÂ‡ÇU ·¤è »çÌ ·ð¤ çÜ° ØêÜÚU â×è·¤ÚU‡æ ·¤æð
ÃØéˆÂ‹Ù ·¤èçÁ°Ð

Derive Euler’s equation of motion of rigid body.
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§·¤æ§ ü / Unit-III
3. (a) L-C ÂçÚUÂÍ ·ð¤ ÎæðÜÙæð´ ·ð¤ çÜ° ¥ß·¤Ü

â×è·¤ÚU‡æ SÍæçÂÌ ·¤èçÁ° ÌÍæ §â·ð¤
¥æßîæü·¤æÜ ·¤æ âê˜æ ÃØéˆÂ‹Ù ·¤èçÁ°Ð
Establish the differential equation for the
oscillation of L-C circuit and deduce the
formula for its time period.

(b) Îæð ÌÚ¢U»æð ´ ·ð¤ ¥ŠØæÚUæðÂ‡æ ·ð¤ È¤ÜSßM¤Â ×ãUîæ×
ÌÍæ ‹ØêÙÌ× ÌèßýÌæ¥æð´ ·¤æ ¥ÙéÂæÌ yÑv ãñUÐ
ÌÚ¢U»æð´ ·ð¤ ¥æØæ× ·¤è ÌéÜÙæ ·¤èçÁ°Ð
The ratio of maximum and minimum
intensities due to superposition of two waves
is 4:1. Compare the amplitude of the two
waves.

¥Íßæ / OR
¥ß×¢çÎÌ ¥æßîæèü ÎæðçÜ˜æ ç·¤âð ·¤ãUÌð ãñ´ U? §â·ð¤
çÜ° ¥ß·¤Ü â×è·¤ÚU‡æ çÜç¹° ÌÍæ §â·¤æ ãUÜ
çÙ·¤æçÜ°Ð
What is meant by Damped Harmonic Oscillator ?
Write the differential equation for it and find its
solution.

§·¤æ§ ü / Unit-IV
4. §Üð@ÅþUæòÙ »Ù ç·¤âð ·¤ãÌð ãñ´U? §â·¤è ·¤æØü Âý‡ææÜè

·¤æ ß‡æüÙ çßSÌæÚU âð ·¤èçÁ°Ð
What is an Electron Gun ? Describe its working
in detail.

¥Íßæ / OR
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( 4 )
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âæ§@ÜæðÅþUæòÙ ·ð¤ çâhæ¢Ì ·¤æ ß‡æüÙ ·¤èçÁ°Ð §â·¤è
â¢ÚU¿Ùæ ÌÍæ ·¤æØüçßçÏ â×ÛææÌð ãéU° ¥æßðçàæÌ ·¤‡æ
·¤è ¥çÏ·¤Ì× »çÌÁ ª¤Áæü ·ð¤ çÜ° ÃØ¢Á·¤ ÂýæŒÌ
·¤èçÁ°Ð
Describe the principle of Cyclotron. Explain its
construction and working and hence deduce an
expression for the maximum kinetic energy
acquired by the particle.

§·¤æ§ ü / Unit-V

5. ÎæðÙæð çâÚUæð´ ÂÚU ¥æÏæçÚUÌ ÌÍæ Õè¿ ×ð´ ÖæçÚUÌ Î‡ÇU ·ð¤
¥ßÙ×Ù ·¤æ âê˜æ çÙ»üç×Ì ·¤èçÁ°Ð
Deduce formula for the depression of a beam
supported at its ends and loaded in the middle.

¥Íßæ / OR

(a) ¥àØæÙ ÌÚUÜ ·ð¤ ÂýßæãU ·ð¤ çÜ° ØêÜÚU â×è·¤ÚU‡æ
·¤è SÍæÂÙæ ·¤èçÁ°Ð
Deduce Euler’s equation for flow of non-
viscous liquid.

(b) Õ»è¿ð ×ð´ °·¤ È¤ÃßæÚUæ z® ×èÅUÚU ª¡¤¿æ§ü Ì·¤
ãUßæ ×ð´ ÂæÙè Èð´¤·¤Ìæ ãñU Ìæð ¥æÏæÚU ÂÚU ‹ØêÙÌ×
ÎæÕ ·¤è »‡æÙæ ·¤èçÁ°Ð
In a garden a fountain spreads water in air
up to a height of 50 m. Calculate the
minimum pressure at the base of fountain.
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