
§·¤æ§ü / Unit-I

1. (a) ç·¤âè ÎëÉ¸U çÂ¢ÇU ·ð¤ çßçÖ‹Ù çÕ¢Îé¥ô´ ÂÚU
ç·ý¤ØæàæèÜ â×ÌÜèØ ÕÜô´ ·ð¤ çÙ·¤æØ ·ð¤ âæ`Ø
¥ßSÍæ ×ð´ ãUôÙð ·¤è ¥æßàØ·¤ ÂýçÌÕ¢Ï ™ææÌ
·¤èçÁ°Ð
Find the necessary condition for the
equilibrium of the rigid body subjected
by a system of coplanar forces acting at
different points of the body.

(b) Üæ×è ·¤æ Âý×ðØ çÜç¹° °ß¢ çâh ·¤èçÁ°Ð
State and prove Lami’s Theorem.
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2. (a) ·ñ¤ÅUÙÚUè ·¤æ ·¤æÌèüØ â×è·¤ÚU‡æ ™ææÌ ·¤èçÁ°Ð

Find Cartesian equation of common
catenary.

(b) °·¤ ¥hü-»ôÜæ â×æÙ ç˜æ…Øæ ·ð¤ °·¤ »ôÜð
ÂÚU â¢ÌéÜÙ ×ð´ ÚU¹æ ãéU¥æ ãñU Îàææü§° ç·¤
âæ`ØæßSÍæ ¥SÍæØè ãñU ÁÕ »ôÜð ÂÚU ¥hü-
»ôÜð ·¤æ ß·ý¤ ÂëcÆU ¥õÚU SÍæØè ãñU ÁÕ ¥hü-
»ôÜð ·¤æ âÂæÅU ÂëcÆU ÚU¹æ ãéU¥æ ãñUÐ

A hemisphere sets in equilibrium on a
sphere of equal radius, show that the
equilibrium is unstable when the curved
surface of hemisphere rests on sphere and
stable when the flat surface of
hemisphere rest on the sphere.

§·¤æ§ü / Unit-II

3. (a) ÌèÙ ÕÜ P, Q, R ·ý¤×àæÑ âÚUÜ ÚðU¹æ¥ô´
x = 0, y – z = a ; y = 0, z – x = a ; z = 0,
x – y = a ·ð¤ ¥ÙéçÎàæ ç·ý¤ØæàæèÜ ãñUÐ çâh
·¤èçÁ° ç·¤ ©U‹ãð´U °·¤ ÕÜØé‚× ·ð¤ ÌéËØ Üƒæé·ë¤Ì
ÙãUè´ ç·¤Øæ Áæ â·¤ÌæÐ

Three forces P, Q, R acting along the
straight lines
x = 0, y – z = a ; y = 0, z – x = a ; z = 0,
x – y = a. Show that they can not be
reduce equivalently to a couple.
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(b) çâh ·¤èçÁ° ç·¤ °·¤ ÎëÉ¸U çÂ¢ÇU ÂÚU ç·ý¤ØæàæèÜ
ÕÜô´ ·ð¤ °·¤ çÎØð »Øð çÙ·¤æØ ·¤æ °·¤ °·¤Ü
ÕÜ ¥õÚU °·¤ ÕÜØé‚× âçãUÌ, çÁâ·¤æ ¥ÿæ
ÕÜ ·¤è ç·ý¤Øæ ÚðU¹æ ·¤è çÎàææ âð â¢ÂæÌè ãñU,
×ð´ â×æÙØÙ ç·¤Øæ Áæ â·¤Ìæ ãñUÐ

Prove that a given system of forces acting
on a rigid body can be reduced to a
single force together with a couple whose
axis coincides with the direction of the
force.

4. (a) ÇUæØÙð× (X, Y, Z, L, M, N) ·ð¤ çÜ° â×ÌÜ
x + y + z = 0 ·ð¤ àæê‹Ø çßÿæðÂ çSÍçÌ ™ææÌ
·¤èçÁ°Ð

Find the null point of the plane
x + y + z = 0 for the dyname (X, Y, Z, L,
M, N).

(b) çâh ·¤èçÁ° ç·¤ ç·¤âè Öè ÕÜ çÙ·¤æØ ·¤è
àæê‹Ø ÚðU¹æ¥ô´ ×ð´ âð ¿æÚU ç·¤âè ¥çÌÂÚUßÜØ
·ð¤ ÁÙ·¤ ãUôÌð ãñ´U, Îô ÁÙ·¤ô´ ·ð¤ °·¤ çÙ·¤æØ
·ð¤ âÎSØ ãUôÌð ãñ´U ¥õÚU Îô ¥‹Ø çÙ·¤æØ ·ð¤Ð

Prove that among the null lines of any
system of forces, four are generators of
any hyperboloid two belonging to one
system of generators and two to the other
system.
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§·¤æ§ü / Unit-III

5. (a) °·¤ ·¤‡æ âÚUÜ ¥æßÌü »çÌ ×ð´ »çÌ×æÙ ãñUÐ
»çÌ ·¤è çßßð¿Ùæ ·¤èçÁ°Ð
A particle executes simple harmonic
motion. Discuss the motion.

(b) °·¤ âèÏæ °ß¢ ç¿·¤Ùæ ÅKêÕ ¥ÂÙð °·¤ çSÍÚU
çâÚðU ·ð¤ âæÂðÿæ °·¤ â×æÙ ·¤ô‡æèØ ßð» âð
ç·¤âè ÿæñçÌÁ ÌÜ ×ð´ ƒæê×Ìæ ãñUÐ ØçÎ àæê‹Ø
â×Ø ÂÚU §â·ð¤ ¥¢ÎÚU °·¤ ·¤‡æ çSÍÚU çâÚðU âð
a ÎêÚUè ÂÚU ãUô ¥õÚU ßãU ÅKêÕ ·ð¤ âãUæÚðU ßð»
v âð ¿Ü ÚUãUæ ãUô Ìô çâh ·¤èçÁ° ç·¤ t
â×Ø ÂÚU §â·¤è ÎêÚUè

cosh sinhva wt wt
w

  ãUô»èÐ

A straight smooth tube revolves with
angular velocity in a horizontal plane
about one extremity which is fixed. If at
zero time a particle inside it be at a
distance a from a fixed end and moving
with velocity v along the tube, then show
that its distance at t time will be

cosh sinhva wt wt
w



6. (a) çâh ·¤èçÁ° ç·¤ ÂýÿæðŒØ ÂÍ °·¤ ÂÚUßÜØ
ãUôÌæ ãñUÐ

Prove that path of a projectile is parabola.



(b) ØçÎ ·¤ô§ü ·¤‡æ ß·ý¤ r = a sinn  ÂÚU »çÌ×æÙ
ãñU, ÌÕ ©Uâ ÂÚU Ü»Ùð ßæÜð ÕÜ ·¤æ çÙØ×
™ææÌ ·¤èçÁ°Ð
If any particle is moving on the curve
r = a sinn , then find the law of force
applied on it.

§·¤æ§ü / Unit-IV

7. (a) âêØü ·¤è ÂçÚU·ý¤×æ ·¤ÚUÙð ßæÜð ç·¤âè »ýãU ·¤æ
×ãUîæ× ÌÍæ ‹ØêÙÌ× ßð» ·ý¤×àæÑ x® ¥õÚU
w~.w ç·¤×è ÂýçÌ âð·¢¤ÇU ãñUÐ ©Uâ·¤è ·¤ÿææ ·¤è
©Uˆ·ð¤‹¼ýÌæ ™ææÌ ·¤èçÁ°Ð
The maximum and minimum velocities of
a planet revolving around the sun are 30
and 29.2 km/sec respectively. Find the
eccentricity of its orbit.

(b) °·¤ ·¤‡æ °·¤ â×ÌÜèØ ß·ý¤ ÂÚU »çÌ×æÙ ãñUÐ
ØçÎ SÂàæü ÚðU¹èØ ¥õÚU ¥çÖÜæç`Õ·¤ ˆßÚU‡æ
âÎñß ¥¿ÚU ÚUãUÌð ãñ´ U, Ìô çâh ·¤èçÁ° ç·¤
·¤ô‡æ  Áô »çÌ ·¤è çÎàææ â×Ø t ×ð´ ƒæê×Ìè
ãñUÐ â×è·¤ÚU‡æ  = Alog(1 + Bt) mæÚUæ çÙÏæüçÚUÌ
ãUôÌè ãñUÐ
A particle is describing on a plane curve.
If the tangential and normal accelerations
are each constant throughout the motion,
then prove that the angle , through
which direction of motion turns in time t
is given by  = Alog(1 + Bt).
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8. (a) ØçÎ ·¤ô§ü ÖæÚUè ·¤‡æ °·¤ ª¤ŠßæüÏÚU ç¿·¤Ùð
ß·ý¤ ÂÚU »×Ù ·¤Úð´U, Ìô ©Uâ·¤è »çÌ ·¤è
ÃØæBØæ ·¤èçÁ°Ð

If a heavy particle is made to move on
a smooth curve in a vertical plane, then
discuss the motion.

(b) °·¤ ·¤‡æ çÁâ ÂÚU ·¤ô§ü ÕÜ ç·ý¤Øæ ÙãUè´
·¤ÚU ÚUãUæ ãñU, M¤ÿæ »ôÜð ·ð¤ ¥æ¢ÌçÚU·¤ ÂëcÆU
·ð¤ ¥ÙéçÎàæ ÂýçÿæŒÌ ç·¤Øæ ÁæÌæ ãñUÐ Îàææü§Øð

ç·¤ ßãU  2 1ka e
v

 


 â×Ø Âà¿æÌ ÂýÿæðŒÌ

çÕ‹Îé ÂÚU ßæÂâ ÜõÅU ¥æØð»æ ÁãUæ¡ a »ôÜð
·¤è ç˜æ…Øæ, ÂýÿæðÂ ßð» v, ÌÍæ ƒæáü‡æ »é‡ææ¢·¤
 ãñUÐ

A particle is projected along the inner
surface of a rough sphere and is acted
on by no forces. Show that it will
return to the point of projection at the

end of time  2 1ka e
v

 


, where a is

the radius of the sphere, v is the
velocity of projection and  is the
coefficient of friction.
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§·¤æ§ü / Unit-V

9. (a) ØçÎ ª¤ŠßæüƒæÚUÌÑ ª¤ÂÚU ·¤è ¥ôÚU °ðâð ×æŠØ× ×ð´
çÁâ×ð´ ÂýçÌÚUôÏè ÕÜ ßð» ·ð¤ ß»ü ·ð¤ â×æÙéÂæÌè
ãñUÐ ÂýÿæðçÂÌ ·¤‡æ ·¤æ ÂýÿæðÂ ßð» u ÌÍæ ¥¢çÌ×
ßð» v ãUô, Ìô çâh ·¤èçÁ° ç·¤ §âð ×ãUîæ×

©¡U¿æ§ü ÂýæŒÌ ·¤ÚUÙð ×ð´ Ü»æ â×Ø 
1tanv u

g v
  
 
 

ãUô»æÐ

A particle is projected upwards in a
medium whose resistance is proportional
to the square of the velocity, the velocity
of projection is u and the final velocity
is v. Then prove that the time taken to
attained the greatest height is

1tanv u
g v

  
 
 

.

(b) ÏýéßèØ çÙÎðüàææ¢·¤ ·ð¤ ÂÎô´ ×ð´ ·¤‡æ ·¤æ ˆßÚU‡æ
™ææÌ ·¤èçÁ°Ð

Find the acceleration of a particle in
terms of polar coordinates.

10. (a) °·¤ ·¤‡æ °·¤ ç¿·¤Ùð »ôÜð ÂÚU ·ð¤ßÜ ÂëcÆU ·ð¤
ÎÕæß ·ð¤ ¥¢Ì»üÌ »çÌ×æÙ ãñUÐ Îàææü§° ç·¤
§â·¤æ ÂÍ cot cot cos     mæÚUæ ÂýæŒÌ ãUô»æ
ÁãUæ¡  ¥õÚU  ·¤‡æ ·ð¤ ·¤ô‡æèØ çÙÎðüàææ¢·¤ ãñ´ UÐ
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A particle moves on a smooth sphere
under no forces except the pressure of
the surface. Show that its path is given
by the equation cot cot cos    , where
 and  are its angular coordinates.

(b) ÚðUÌ âð ÖÚUè °·¤ »æÇ¸Uè °·¤ ¥¿ÚU ÕÜ F mæÚUæ
¹è´¿è ÁæÌè ãñUÐ §â×ð´ âð ÚðUÌ ·¤æ ¼ýÃØ×æÙ 
§·¤æ§ü ÂýçÌ âð·ð´¤ÇU ·¤è ÎÚU âð ç»ÚU ÚUãUæ ãñUÐ
çâh ·¤èçÁ° ç·¤ t â×Ø ·ð¤ ¥¢Ì ×ð´ §â·¤æ

ßð» log 1F t
M
     

 ãUô»æ ÁãUæ¡ M Âýæ¢ÚUÖ

×ð´ »æÇ¸Uè ¥õÚU §â×ð´ ÚðUÌ ·¤æ ¼ýÃØ×æÙ ãñUÐ

A trailer full of sand is pulled by a
constant force F. Sand leaks out at the
rate of  units of mass per second. Show
that the velocity at the end of time t is

log 1F t
M
     

, where M is the initial

mass of the trailer and contents.
———
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