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veesš : meYeer ØeMve mes keâesF& oes Yeeie nue keâerefpeS~ meYeer ØeMveeW kesâ Debkeâ

meceeve nQ~

Note : Attempt any two parts of each question. All

questions carry equal marks.

FkeâeF& – I / Unit - I

Q. 1. (a) 3P, 7P leLee 5P yeue ›eâceMe: Skeâ ef$eYegpe ABC keâer leerve

YegpeeDeeW AB, BC leLee CA kesâ DevegefoMe ef›eâÙee keâjles nQ~

peneB ABC Skeâ meceef$eyeeng ef$eYegpe nw~ Fmekesâ heefjCeeceer

keâe heefjceeCe, efoMee leLee Fmekesâ ef›eâÙee jsKee keâe meceerkeâjCe

%eele keâerefpeS~
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MATHEMATICS
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(Mechanics)
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Minimum Pass Marks : 17

Force equal to 3P, 7P and 5P act along the

sides AB, BC and CA of a triangle, where ABC

is an equilateral triangle. Find the magnitude,

direction and line of action of the resultant.

(b) Ûeej meceebie ÚÌ[eW keâes efmejeW hej cegkeäle ™he mes Skeâ meceeveevlej

ÛelegYeg&pe ABCD yeveeÙee peelee nw~ Fmes A efyevog mes ueškeâe

efoÙee peelee nw leLee Skeâ DeefJeleevÙe [esjer AC mes Fmekesâ

DeeOeej keâes yeveeÙes jKee peelee nw~ efmeæ keâerefpeS efkeâ [esjer

keâe leveeJe mechetCe& Yeej keâe DeeOee neslee nw~

Four uniform rods are freely jointed at their

extremeties and form a parallelogram ABCD,

which is suspended by the join A and is kept

in shape by a string AC. Prove that the tension

of the string is equal to half of the whole weight.

(c) meeceevÙe kewâefšvejer keâe keâeleeaÙe meceerkeâjCe %eele keâerefpeS~

Find the cartesian equation of a common

catenary.
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FkeâeF& – II / Unit - II

Q. 2. (a) yeue X, Y, Z ›eâceMe: y = b, z = –c; z = c, x = –a;

x = a, y = –b keâes DevegefoMe ef›eâÙee keâjles nQ~ oMee&FÙes efkeâ

Jes Skeâue heefjCeeceer jKeWies Ùeefo

a b c
0

X Y Z
  

Forces X,Y, Z act along the three straight line

y = b, z = –c; z = c, x = –a; x = a, y = –b

respectively. Show that they will have a single

resultant of

a b c
0

X Y Z
  

(b) MetvÙe jsKeeSB leLee MetvÙe DeeIetCe& meceleue keâes heefjYeeef<ele

keâerefpeS~

Define null lines null planes.

(c) [eÙevecees (X, Y, Z, L, M, N) = 0 kesâ efueÙes meceleue

x + y + z = 0 keâe MetvÙe efJe#eshe efyevog %eele keâerefpeS~

Find the null point of the plane x + y + z = 0 for

the dynamo (X, Y, Z, L, M, N) = 0

FkeâeF& – III / Unit - III

Q. 3. (a) Skeâ mejue jsKee ceW mejue DeeJele& ieefle keâjles ngS Skeâ efyevog

kesâ Jesie v1
 leLee v2

 nw peyeefkeâ Fmekeâer kesâvõ mes otefjÙeeB

x1
 leLee x2

 nQ~ oMee&Dees keâer ieefle keâe DeeJele&keâeue

2 2
1 2
2 2
2 1

x x
2

v v






A point in a straight line with simple harmonic

motion has velocities v1 and v2
 when its

distances from the centre are x1 and x2, show

that the period of motion is

2 2
1 2
2 2
2 1

x x
2

v v






(b) Ùeefo efkeâmeer keâCe kesâ ef$epÙe SJeb DevegØemLe Jesie Skeâ otmejs kesâ

meceevegheeleer neW, lees oMee&FÙes efkeâ heLe Skeâ meceevekeâesefCekeâ

meefhe&ue nw~

If the radial and transverse velocities of

particle is proportional to each other, show that

the path is an equiangular spiral.
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(c) efmeæ keâerefpeÙes efkeâ efoÙes ngÙes #eweflepe hejeme kesâ efueÙes Øe#esheCe

keâer oes efoMeeÙeW nesleer nQ, FveceW mes ØelÙeskeâ efoMee cenòece

hejeme keâer efoMee mes meceeve keâesCe yeveeleer nw~

Prove that for a given velocity of projection,

there are for a given horizontal range two

directions of projections, which are equally

inclined in the direction of maximum range.

FkeâeF& – IV / Unit - IV

Q. 4. (a) mheMe&jsKeerÙe Jesie keâe meceerkeâjCe %eele keâerefpeÙes~

Find equation of the tangential velocity.

(b) Ùeefo v1
 Deewj v2

 «en kesâ jwefKekeâ Jesie nQ, peyeefkeâ Ùen metÙe& mes

›eâceMe: efvekeâšlece Je otjmLe nw efmeæ keâerefpeS efkeâ :

     1 21 e v 1 e v

If v1 and v2 are linear velocities of a planet

when it is respectively nearest and farthest

from the sun, prove that

     1 21 e v 1 e v

(c) Skeâ keâCe efÛekeâves Je›eâ y = a sin h(x/a) hej veerÛes keâes

efKemekeâlee nw, x–De#e #eweflepe Deewj y–De#e veerÛes keâer Deesj

nw, Ùen Skeâ efyevog, efpeme hej mheMeea #eweflepe mes  keâesCe

hej Devleefjle nw, mes efJejece mes ieefle ØeejcYe keâjlee nw~ Ùen

TOJee&Oej otjer a sec  efiej Ûegkeâe nesiee, oMee&FÙes efkeâ

Ùen Je›eâ ÚesÌ[ osiee~

A particle slides down the smooth curve y = a

sin h(x/a) the axis of x being horizontal and

axis of y downwards starting from rest at the

point where the tangent is inclined at an angle

 to the horizon. Show that it will leave the

curve when it has fallen through a vertical

distance a sec .

FkeâeF& – V / Unit - V

Q. 5. (a) Ùeefo keâesF& keâCe TOJee&Oej ieg®lJe kesâ Devleie&le Skeâ DeJejesOeer

ceeOÙece efpemekeâe DeJeMes<e Jesie kesâ Jeie& kesâ Deveg›eâceevegheeleer
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nw, ceW Thej keâer Deesj Øe#esefhele efkeâÙee peelee nQ, lees keâCe kesâ

ieefle keâer efJeJesÛevee keâerefpeS~

If a particle is projected upwards under gravity

in a resisting medium whose resistance

varies as the square of the velocity. Discuss

the motion of particle.

(b) Ùeefo Skeâ keâCe ef$eefJece efoMee ceW ieefle keâjlee nw leye Gmekeâe

lJejCe %eele keâerefpeS~

It a particle moves in three dimensions, find

its acceleration.

(c) ieg®lJeerÙe Deekeâ<e&Ce ceW m mebnefle keâe Skeâ keâCe GOJee&Oejle:

Thej keâer Deesj Øe#esefhele efkeâÙee peelee nw, JeeÙeg keâe DeJejesOe

Jesie keâe (mk) iegCee nw~ Ùeefo v meerceevle Jesie leLee v

ØeejefcYekeâ Jesie nw lees oMee&FS efkeâ keâCe Éeje Øeehle cenòece

TBÛeeF&  
2

v
log 1

g
       nw~

A particle of mass m is projected vertically

under gravity, the resistance of the air being

(mk) times the velocity. Show that the greatest

height attend by the particle is

 
2

v
log 1

g
       where v is the terminal

velocity of the particle and v is the initial

velocity.
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