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Examination, 2021

MATHEMATICS

Paper - III

(Mechanics)

Time Allowed : Three Hours

Maximum Marks : 50

Minimum Pass Marks : 17

veesš : meYeer ØeMve DeefveJeeÙe& nQ~ ØelÙeskeâ ØeMve mes efkeâvneR oes YeeieeW keâes

nue keâerefpeS~ meYeer ØeMveeW kesâ Debkeâ meceeve nQ~

Note : All questions are compulsory. Answer any two

parts from each question. All questions carry

equal marks.

FkeâeF&—I / UNIT-I

Q. 1. (a) ‘‘ueeceer keâe ØecesÙe’’ efueKekeâj, efmeæ keâjW~

State and prove, "Lami's theorem".

(b) oes yejeyej uecyeeFÙeeW, ØelÙeskeâ 2b, keâer ÚÌ[W PQ leLee PR

keâes P mes cegòeâ ™he mes peesÌ[keâj Skeâ efÛekeâveer, a ef$epÙee

keâer efmLej hešue hej jKee ieÙee nw~ Ùeefo ÚÌ[eW kesâ yeerÛe keâe

keâesCe 2 nw leye meecÙe DeJemLee ceW efmeæ keâerefpeS efkeâ :

b sin3 = a cos 

Two equal uniform rods PQ and PR each of

length 2b are freely joined at P and rest on a

smooth vertical circle of radius a. Show that

if 2 be the angle between them, then in the

position of equilibrium is :

b sin3 = a cos 

(c) efJemleej keâjW : ‘‘meeOeejCe kesâefšvejer keâe ØeeÛeue meceerkeâjCe~’’

Explain : "Parametric equation of common

catenary."

FkeâeF&—II / UNIT-II

Q. 2. (a) oes yeue P leLee Q ›eâceMe: mejue jsKeeDeeW y = 0, z = 0

leLee x = 0, z = c hej ef›eâÙee keâjles nQ~ leye Fme yeue

efvekeâeÙe kesâ [eFvesce %eele keâerefpeS~

Two forces P and Q act along the lines y =

0, z = 0, x = 0, z = c respectively. Find the

dyname of the system.
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(b) efJemleej keâjW : ‘‘hJeeFbmeeš keâe kesâvõerÙe De#e~’’

Explain : "Poinsot's central axis".

(c) efoKeeFS efkeâmeer yeue efvekeâeÙe keâer MetvÙe jsKeeDeeW ceW Ûeej

efkeâmeer DeeflehejJeueÙe keâer pevekeâ jsKeeÙeW neWieer efpemeceW oes

jsKeeÙeW Skeâ efvekeâeÙe kesâ pevekeâ leLee otmejer oes otmejs

efvekeâeÙe keâer pevekeâ jsKeeÙeW neWieer~

Show 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.

FkeâeF&—III / UNIT-III

Q. 3. (a) Skeâ keâCe mejue DeeJele& ieefle ceW ieefleceeve nw efpemekeâe

Deekeâ<e&Ce kesâvõ O nw, ieefle keâer efJeJesÛevee keâerefpeS~

A particle executes a simple harmonic

motion in which the acceleration is always

directed towards a fixed point, say O,

discuss the motion.

(b) efJemleej keâjW : ‘‘ef$epÙe SJeb DevegØemLe lJejCe~’’

Explain : "Radial and Transverse Accelerations."

(c) Ùeefo keâesF& keâCe Je›eâ r = a sin n hej ieefleceeve nw leye

Gme hej ueieves Jeeuee yeue %eele keâerefpeS~

Find the force to the pole when a particle

describes to the curve r = a sin n

FkeâeF&—IV / UNIT-IV

Q. 4. (a) metÙe& keâer heefj›eâcee keâjves Jeeues efkeâmeer «en keâe cenòece leLee

vÙetvelece Jesie ›eâceMe: 30 Deewj 29.2 efkeâceer. Øeefle meskeâC[

nw~ Gmekeâer keâ#ee keâer Glkesâvõlee %eele keâerefpeS~

The greatest and least velocities of a certain

planet in its orbit round the sun are 30 and

29.2 kilometres per second. Find the

eccentricity of the orbit.
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(b) efJemleej keâjW : ‘‘mheMeeaÙe leLee DeefYeueeefcyekeâ Jesie~’’

Explain : "Tangential and Normal Velocities."

(c) Skeâ ™#e Ûe›eâpe keâe DeeOeej #eweflepe nw Deewj Meer<e& veerÛes

keâer Deesj nww~ Fme hej Skeâ cevekesâ kesâ mejkeâves keâer ieefle keâer

JÙeeKÙee keâerefpeS~

The base of a rough cycloidal arc is

horizontal and vertex downwards. Discuss

the motion of bead down the arc.

FkeâeF&—V / UNIT-V

Q. 5. (a) Skeâ keâCe DeekeâeMe cebs DeÛej ieg®lJeekeâ<e&Ce kesâ ØeYeeJe mes Ssmes

ceeOÙece ceW efiejlee nw efpemeceW ØeeflejesOeer yeue Gmekesâ Jesie kesâ

meceevegheeleer nw~ keâCe keâer ieefle keâer efJeJesÛevee keâerefpeS~

A particle fall under gravity in a resisting

medium whose resistance varies as the

velocity. Discuss the motion.

(b) lejue keâer Skeâ ieesueekeâej yetbo Jee<he ceW efiejles ngS mebIeveve

Éeje c keâer DeÛej oj mes õJÙeceeve Øeehle keâjleer nw~ oMee&Dees

efkeâ efJejece ceW efiejles ngS t meceÙe yeeo Fmekeâe Jesie nw :

1 M
gt 1

2 M ct

 
  

A spherical drop of liquid falling freely in the

vapour acquires mass by condensation at a

constant rate c. Show that the velocity after

falling from rest in time t is :

1 M
gt 1

2 M ct

 
  
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(c) Ùeefo Skeâ keâCe ef$eefJece efoMee ceW ieefleceeve nw, leye keâeleeaÙe

efveoxMeebkeâeW kesâ heoeW ceW keâCe keâe lJejCe %eele keâerefpeS~

If a particle moves in three dimensions, then

find the acceleration of a particle in terms of

cartesian co-ordinates.

——
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(b) efJemleej keâjW : ‘‘hJeeFbmeeš keâe kesâvõerÙe De#e~’’

Explain : "Poinsot's central axis".

(c) efoKeeFS efkeâmeer yeue efvekeâeÙe keâer MetvÙe jsKeeDeeW ceW Ûeej

efkeâmeer DeeflehejJeueÙe keâer pevekeâ jsKeeÙeW neWieer efpemeceW oes

jsKeeÙeW Skeâ efvekeâeÙe kesâ pevekeâ leLee otmejer oes otmejs

efvekeâeÙe keâer pevekeâ jsKeeÙeW neWieer~

Show 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.

FkeâeF&—III / UNIT-III

Q. 3. (a) Skeâ keâCe mejue DeeJele& ieefle ceW ieefleceeve nw efpemekeâe

Deekeâ<e&Ce kesâvõ O nw, ieefle keâer efJeJesÛevee keâerefpeS~

A particle executes a simple harmonic

motion in which the acceleration is always

directed towards a fixed point, say O,

discuss the motion.

(b) efJemleej keâjW : ‘‘ef$epÙe SJeb DevegØemLe lJejCe~’’

Explain : "Radial and Transverse Accelerations."

(c) Ùeefo keâesF& keâCe Je›eâ r = a sin n hej ieefleceeve nw leye

Gme hej ueieves Jeeuee yeue %eele keâerefpeS~

Find the force to the pole when a particle

describes to the curve r = a sin n

FkeâeF&—IV / UNIT-IV

Q. 4. (a) metÙe& keâer heefj›eâcee keâjves Jeeues efkeâmeer «en keâe cenòece leLee

vÙetvelece Jesie ›eâceMe: 30 Deewj 29.2 efkeâceer. Øeefle meskeâC[

nw~ Gmekeâer keâ#ee keâer Glkesâvõlee %eele keâerefpeS~

The greatest and least velocities of a certain

planet in its orbit round the sun are 30 and

29.2 kilometres per second. Find the

eccentricity of the orbit.
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(b) efJemleej keâjW : ‘‘mheMeeaÙe leLee DeefYeueeefcyekeâ Jesie~’’

Explain : "Tangential and Normal Velocities."

(c) Skeâ ™#e Ûe›eâpe keâe DeeOeej #eweflepe nw Deewj Meer<e& veerÛes

keâer Deesj nww~ Fme hej Skeâ cevekesâ kesâ mejkeâves keâer ieefle keâer

JÙeeKÙee keâerefpeS~

The base of a rough cycloidal arc is

horizontal and vertex downwards. Discuss

the motion of bead down the arc.

FkeâeF&—V / UNIT-V

Q. 5. (a) Skeâ keâCe DeekeâeMe cebs DeÛej ieg®lJeekeâ<e&Ce kesâ ØeYeeJe mes Ssmes

ceeOÙece ceW efiejlee nw efpemeceW ØeeflejesOeer yeue Gmekesâ Jesie kesâ

meceevegheeleer nw~ keâCe keâer ieefle keâer efJeJesÛevee keâerefpeS~

A particle fall under gravity in a resisting

medium whose resistance varies as the

velocity. Discuss the motion.

(b) lejue keâer Skeâ ieesueekeâej yetbo Jee<he ceW efiejles ngS mebIeveve

Éeje c keâer DeÛej oj mes õJÙeceeve Øeehle keâjleer nw~ oMee&Dees

efkeâ efJejece ceW efiejles ngS t meceÙe yeeo Fmekeâe Jesie nw :

1 M
gt 1

2 M ct

 
  

A spherical drop of liquid falling freely in the

vapour acquires mass by condensation at a

constant rate c. Show that the velocity after

falling from rest in time t is :

1 M
gt 1

2 M ct

 
  
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(c) Ùeefo Skeâ keâCe ef$eefJece efoMee ceW ieefleceeve nw, leye keâeleeaÙe

efveoxMeebkeâeW kesâ heoeW ceW keâCe keâe lJejCe %eele keâerefpeS~

If a particle moves in three dimensions, then

find the acceleration of a particle in terms of

cartesian co-ordinates.

——
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