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I-207
B.Sc. (Part-II) Examination, 2020

MATHEMATICS

Paper - III

(Mechanics)

Time Allowed : Three Hours

Maximum Marks : 50

Minimum Pass Marks : 17

veesš : meYeer heeBÛe ØeMveeW kesâ Gòej oerefpeS~ ØelÙeskeâ FkeâeF& mes oes Yeeie

keâjvee DeefveJeeÙe& nw~ meYeer ØeMveeW kesâ Debkeâ meceeve nQ~

Note : Attempt all five questions. Two parts from each

unit are compulsory. All questions carry equal

marks.

FkeâeF&—I / UNIT-I

Q. 1. (a) uee@ceer ØecesÙe keâe keâLeve efueefKeS SJeb efmeæ keâerefpeS~

State and prove the Lami’s theorem.

(b) 2a uecyeeF& keâer Skeâ Yeejer meceebie ÚÌ[ kesâ oesveeW efmejs oes

efÛekeâves meceleueeW kesâ mecheke&â ceW jKes ieÙes nQ efpevekeâe #eweflepe

mes PegkeâeJe  Deewj ( > ) nw~ Ùeefo meecÙe keâer efmLeefle

ceW ÚÌ[ keâe #eweflepe mes PegkeâeJe nes, lees keâefuhele keâeÙe& kesâ

efmeæevle mes efmeæ keâerefpeS :

1
tan (cot cot )

2
    

A heavy uniform rod of length 2a, rests with

its ends in contact with two smooth inclined

planes of inclination  and  ( > ) to the

horizon. If  be the inclination of the rod to

the horizon, prove by the principle of virtual

work, that :

1
tan (cot cot )

2
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(c) Skeâ meceebie Ûesve Skeâ ner mlej hej efmLele oes efyevogDeeW,

efpevekesâ yeerÛe keâer otjer 2a nw, mes ueškeâeÙee ieÙee nw~ Ùeefo

z ceOÙe ceW Peesue nes, lees oMee&FS efkeâ

a
z c cosh 1

c

  
   

  

Ùeefo z, a keâer leguevee ceW Úesše nes, lees oMee&FS efkeâ :

2cz = a2 (ueieYeie)

A uniform chain is hung up from two points

at the same level and distance 2a apart. If z

is the sag at the middle, show that :

a
z c cos h 1

c

  
   

  

If z be small compared to a, show that :

2cz = a2 nearly.

FkeâeF&—II / UNIT-II

Q. 2. (a) Skeâ yeue P, X-De#e kesâ DevegefoMe ef›eâÙee keâjlee nw Deewj Skeâ

DevÙe yeue nP yesueve x2 + y2 = a2 kesâ Skeâ pevekeâ kesâ

DevegefoMe ef›eâÙee keâjlee nw, leye oMee&FS efkeâ kesâvõerÙe De#e

yesueve :

n2(nx – z)2 + (1 + n2)2y2 = n4a2

hej efmLele nw~

A force P acts along the axis of X and

another force np along a generator of the

cylinder x2
 + y2 = a2; show that the central

axis lies on the cylinder :

n2(nx – z)2 + (1 + n2)2y2 = n4a2.
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(b) Ùeefo P leLee Q oes DeØeefleÛÚsoer yeue nQ, efpevekeâer efoMeeSB

uecyeJeled nQ, lees oMee&FS efkeâ kesâvõerÙe De#e mes Gvekeâer ef›eâÙee

jsKeeDeeW keâer otefjÙeeW keâe Devegheele Q2 : P2 nw~

If P and Q be two non-intersecting forces

whose direction are perpendicular, show that

the ratio of distance of the central axis from

their lines of action are Q2 : P2

(c) efvecveefueefKele keâes heefjYeeef<ele keâerefpeS :

(i) kesâvõerÙe De#e

(ii) MetvÙe jsKeeSB

Define the following :

(i) Central axis

(ii) Null lines

FkeâeF&—III / UNIT-III

Q. 3. (a) efÛekeâveer cespe hej oes efyevogDeeW A leLee B keâes efceueeves Jeeueer

jsKee ceW m õJÙeceeve keâe Skeâ keâCe mejue DeeJele& ieefle ceW

ieefleceeve nw Deewj Fve efyevogDeeW ceW Ùen ØelÙeemLe [esefjÙeeW mes

yeBOee nw efpevekeâe meecÙeeJemLee ceW ØelÙeskeâ keâe leveeJe T nw~

oMee&FS efkeâ oesueve keâe meceÙe mab
2

T(a b)



 nesiee,

peneB a leLee b [esefjÙeeW keâer Øeeke=âeflekeâ uecyeeFÙeeW kesâ Thej

Gvekesâ efJemleej nQ~

A particle of mass m executes simple

harmonic motion in the line joining the points

A and B on the smooth table and is
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connected with these points by elastic

strings whose tensions in equilibrium are T.

Show that the time of an oscillation is

mab
2

T(a b)



,

where a, b are the extensions of the strings

beyond their natural lengths.

(b) Skeâ keâCe h TBÛeeF& keâer ceerveej kesâ efMeKej mes #eweflepe ceW

2gh  kesâ Jesie mes HeWâkeâe ieÙee lees ceerveej keâer peÌ[ mes Gme

efyevog keâer otjer %eele keâerefpeS peneB keâCe Yetefce hej DeeIeele

keâjlee nw~ G[d[Ùeve keâeue leLee DeeIeele keâjles meceÙe keâe

Jesie Yeer %eele keâerefpeS~

A particle is thrown horizontally with velocity

2gh , from the top of a tower of height h.

Find where it will strike the level ground

through the foot of the tower. Find the time of

flight and also find its striking velocity.

(c) Skeâ meceleue ceW ieefleceeve Skeâ keâCe keâe ef$epÙe SJeb DevegØemLe

Jesie Je lJejCe %eele keâerefpeS~

Find the radial and transverse velocity and

acceleration for a particle moving in a plane.

FkeâeF&—IV / UNIT-IV

Q. 4. (a) kesâheuej kesâ «enerÙe ieefle kesâ efveÙece efueefKeS~ efveieceve

keâerefpeS efkeâ heefj›eâceCe keâeue keâe Jeie& oerIe& Je=òeekeâej keâ#e

keâer Deæ& oerIee&#e kesâ Ieve keâe meceevegheeleer neslee nw~

I-207
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Write the Kepler’s laws of motion of planets.

Deduce the square of the periodic time

varies as the cube of the semi-major axis.

(b) mece¤he Jesie  mes Skeâ efyevog Ûe›eâpe S = 4a sin 

yeveelee nw~ efkeâmeer efyevog hej Fmekeâe lJejCe %eele keâerefpeS~

A point describes the cycloid S = 4a sin 

with uniform speed . Find its acceleration at

any point.

(c) m õJÙeceeve keâe Skeâ Úesše Úuuee Skeâ efÛekeâves Je=òeekeâej

leej hej ieefle keâjlee nw~ Fme hej kesâvõ mes b otjer hej Je=òe

kesâ Devoj Skeâ kesâvõerÙe Deekeâ<e&Ce 2

m

(otje)r  yeue ef›eâÙee keâj

jne nw~

oMee&FS efkeâ Úuuee Je=òe keâer hetjer heefj›eâcee keâj mekesâ, Fmekesâ

efueÙes yeue kesâvõ mes efvekeâšlece leej kesâ efyevog hej Jesie :

2 2

4 b

(a b )





mes keâce veneR nesvee ÛeeefnS~

A small bead, of mass m, moves on a

smooth circular wire being acted upon by a

central attraction 2

m

(distance)


 to a point

within the circle stituated at a distance b

from the centre. Show that, in order that the

bead may move completely round the circle,

its velocity at the point of the wire nearest the

centre of force must not be less than :

2 2

4 b

(a b )




.
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FkeâeF&—V / UNIT-V

Q. 5. (a) Skeâ keâCe V Jesie mes Skeâ efÛekeâves #eweflepe meceleue hej Ssmes

ceeOÙece ceW Øe#esefhele efkeâÙee peelee nw, efpemekeâer Øeefle FkeâeF&

mebnefle hej ØeeflejesOe k(Jesie) nw~ oMee&FS efkeâ t meceÙe

heMÛeeled keâCe keâe Jesie  Deewj Fme meceÙe hej Ûeueer ieÙeer

otjer S efvecveebefkeâle ceW oer peeleer nw :

 = V e–kt

leLee ktV
S (1 e )

k
 

A particle is projected with velocity V along a

smooth horizontal plane in a resisting motion

whose resistance per unit mass is k

(velocity). Show that the velocity  after a

time t and the distance travelled S in that

time are given by :

 = V e–kt

and ktV
S (1 e )

k
 

(b) M õJÙeceeve keâe Skeâ keâCe efJejece ceW nw Deewj Skeâ DeÛej

yeue F kesâ Devleie&le Skeâ efveefMÛele efoMee ceW Ûeuevee ØeejcYe

keâjlee nw~ Ùen cenerve Oetefue keâer Oeeje, pees efJehejerle efoMee

ceW Jesie  mes ieefleceeve nw, kesâ ØeeflejesOe mes meerOes škeâjelee

nw Deewj DeÛej oj c mes Fmekesâ Thej õJÙe keâe peceeJe keâjleer

nw~ oMee&FÙes efkeâ Fmekeâe õJÙeceeve M nesiee, peye Fmekesâ

Éeje Ûeefuele otjer :
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2

k m
m M 1 log

Mc

    
     

    

nw, peneB k = F – c.

A particle of mass M is at rest and begins to

move under the action of a constant force F

in a fixed direction. It encounters the

resistance of a stream of fine dust moving in

the opposite direction with velocity , which

deposits matter on it at a constant rate c.

Show that its mass will be m when it has

travelled a distance :

2

k m
m M 1 log

Mc

    
     

    

where k = F – c.

(c) ef$eefJeceerÙe DeeÙeece ceW ieefle keâjves Jeeues efkeâmeer keâCe keâe

lJejCe keâeleeaÙe efveoxMeebkeâ kesâ heoeW ceW %eele keâerefpeS~

If a particle moves in three dimensions then

find the acceleration of a particle in terms of

cartesian coordinates.

——


