
§·¤æ§ü / Unit-I

1. ·¤æçÌü·¤ çÙÎðüàææ¢·¤ ÂhçÌ ×ð´ ç·¤âè ·¤‡æ ·ð¤ ßð» ÌÍæ
ˆßÚU‡æ ·ð¤ ÃØ¢Á·¤ çÙ»ç×Ì ·¤èçÁ°Ð

Derive an expression for velocity and
acceleration for a particle in Cartesian
Coordinate system.
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Note : Answer all questions. All questions carry equal
marks.
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ÚñUç¹·¤ â¢ßð» ç·¤âð ·¤ãUÌð ãñ´U? çâh ·¤èçÁ° ç·¤ ØçÎ
n ·¤‡ææð´ âð ç×Ü·¤ÚU ÕÙð ç·¤âè çÙ·¤æØ ÂÚU ¥æÚUæðçÂÌ
Õæsï ÕÜæð´ ·¤æ ÂçÚU‡ææ×è ÕÜ àæê‹Ø ãUæðÌæ ãñU, Ìæð çÙ·¤æØ
·¤æ â¢Âê‡æü ü ÚñUç¹·¤ â¢ßð» â¢ÚUçÿæÌ ÚUãUÌæ ãñUÐ

What is linear momentum ? Prove that, if the
resultant force of external forces acting on a
system consisting of n particles is zero, then the
entire linear momentum of the system is
conserved.

§·¤æ§ü / Unit-II

2. ÁÇ¸Uˆß ·ð¤ »é‡æÙ ·¤æð â×Ûææ§°Ð °·¤ ÎëÉ¸U ƒæê‡æèü çÂ¢ÇU ·ð¤
çÜ° ØêÜÚU ·ð¤ »çÌ ·¤æ â×è·¤ÚU‡æ ÃØéˆÂ‹Ù ·¤èçÁ°Ð

Explain the products of inertia. Derive Euler’s
equation of motion for rigid rotatory body.

¥Íßæ / OR

âÚUÜ ¥æßîæèü ÎæðçÜ˜æ ·ð¤ çÜ° çSÍçÌÁ ª¤Áæü, »çÌÁ
ª¤Áæü °ß¢ ·é¤Ü ª¤Áæü ·ð¤ ÃØ¢Á·¤ çÙ»ç×Ì ·¤èçÁ° ÌÍæ
çâh ·¤èçÁ° ç·¤ ¥æñâÌ »çÌÁ ª¤Áæü ÌÍæ ¥æñâÌ
çSÍçÌÁ ª¤Áæü ÕÚUæÕÚU ãUæðÌè ãñU ÌÍæ ØãU ·é¤Ü ª¤Áæü ·¤èU
¥æÏè ãUæðÌè ãñUÐ

Deduce the expression for potential energy,
kinetic energy and total energy for a simple
harmonic oscillator and prove that average
kinetic energy and average potential energy are
equal and it is half of the total energy.
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§·¤æ§ü / Unit-III

3. â×æÙ ¥æßëçîæ ·¤è °·¤ ÚðU¹æ ×ð´ ãUæðÙð ßæÜè Îæð âÚUÜ
¥æßÌü »çÌØæð´ ·ð¤ ¥ŠØæÚUæðÂ‡æ âð ÂýæŒÌ ÂçÚU‡ææ×è »çÌ
·¤æ ¥æØæ× ™ææÌ ·¤èçÁ° ÌÍæ §â·¤è çßàæðá
ÂçÚUçSÍçÌØæð´ ·¤æð â×Ûææ§°Ð

Find the amplitude of the resultant motion
obtained by the superposition of two simple
harmonic motions occurring in a line of equal
frequency and explain its special cases.

¥Íßæ / OR

çmØéç‚×Ì ÎæðçÜ˜æ âð @Øæ ¥çÖÂýæØ ãñU? çSÂý¢»æð´ mæÚUæ
ÁéÇ¸ð U Îæð Øéç‚×Ì ¼ýÃØ×æÙæð´ ·¤è ª¤Áæü ·¤æ ÃØ¢Á·¤
çÙ»ç×Ì ·¤èçÁ°Ð

What is meant by two coupled oscillators ?
Derive an expression for the energy of two
coupled masses joined by springs.

§·¤æ§ü / Unit-IV

4. â×æÙæ¢ÌÚU çßléÌ °ß¢ ¿é¢Õ·¤èØ ÿæð˜æ ×ð´ ¥æßðçàæÌ
·¤‡æ ·¤è »çÌ ·¤è çßßð¿Ùæ ·¤èçÁ°Ð

Discuss the motion of a charged particle in
parallel electric and magnetic field.

¥Íßæ / OR
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çßâÁüÙ ÙçÜ·¤æ ×ð´ »ñâ ·¤æ ÎæÕ ÏèÚðU-ÏèÚðU ·¤×
·¤ÚUÙð ÂÚU ãUæðÙð ßæÜð ÂçÚUßÌüÙæð´ ·¤æð ¥æßàØ·¤ ç¿˜æ
¹è´¿·¤ÚU â×Ûææ§°Ð

Draw the necessary diagram to explain the
changes that take place on gradually lowering
the pressure of the gas in the discharge tube.

§·¤æ§ü / Unit-V

5. ·ñ¤‡ÅUèÜèßÚU @Øæ ãñU? ·ñ¤‡ÅUèÜèßÚU ·ð¤ SßÌ¢˜æ çâÚðU
ÂÚU ¥ßÙ×Ù ·ð¤ çÜ° âê˜æ ·¤æ çÙ»×Ù ·¤èçÁ°Ð

What is Cantilever ? Derive an expression for
depression at the free end of a cantilever.

¥Íßæ / OR

ç·¤âè àØæÙ ÌÚUÜ ×ð´ »çÌ×æÙ çÂ¢ÇU ·ð¤ çÜ° SÅUæð·¤
·¤æ çÙØ× çÜç¹°Ð çâh ·¤èçÁ° ç·¤ ç·¤âè àØæÙ
¼ýß ×ð´ ç»ÚUÌè »æðÜè ·ð¤ âè×æ¢Ì ¿æÜ, §â·¤è ç˜æ…Øæ
·ð¤ ß»ü ·ð¤ ¥Ùé·ý¤×æÙéÂæÌè ãUæðÌè ãñUÐ

Write Stokes’ law for a body moving in
viscous fluid. Prove that the marginal speed
of a spherical body falling in a viscous fluid
is directly proportional to the square of its
radius.
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