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oe yeuee keie eveMUej G Devle oe yeuee ked eveMUej hed
Jejeyej n~ Uen Yee emeee kedeepeS eked ekedvne Jeuee
fede eveMUej MevUe n~
Forces act at the vertices of a tetrahe-
dron out-ward, being perpendicular to the
opposite foces and equal to | times their
areas. Show that they are in equilibrium.
Sked Uelechebueked ked Mee<e eyevoDee hej yeenjie eoblee ce yeue
fedelejle n, pee eked edenejele fe%o ked uecyelele leLes hedbot
fed #eSehedue Ked | evee ked yeJeyej n~ emeee KedeepeS eled
yeue meleueve ce n~
Define null line and null plane by giving an
example. Find the null point of the plane
X+y+z=0, for force system (X,Y,Z; L,M,N).
Mevle jKee Deej MevUe DeeleCe meceleus keée beej Yeexee Gogn jiCe
meenle oeepeS~ yeus evekedeUe (X,Y,Z; L,M,N) ked eUeS
meceleus x+y-+z=0 ke Mevle eyevo kede Oeehle kedeepeS~

Unit-11 7 FleiF-11 4/7Y%
Prove the differential equations of equi-
librium of string :

[eje ki meleueve lede Deleledue meceekedj Ce kede emeae KeeepeS

d a_dxc¢

—¢T—*+mX =0
dsé dsg
ia ﬂ9:+mY=0
dsé dsg

If a chain is suspended from two points

A, B on the same level, and depth of
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Answer five questions in all. Question No.

1 is compulsory. Attempt four more ques-

tions, selecting one question from each unit.
kedue heeUs febvee ked Goej oeepeS~ JeMve me. 1 Deeveleele n~
lelUsked FheieF me Sked feMve Usvele nS, Uej Devle fehve
fedeepeS~

1. Answer the following : 10/20
evecveeueeKele ked Goej oeepeS

€Y

(b)

(©)

Define wrench and pitch of wrench. Also
write the expression of pitch.
jUe leLee jUe kede ehele kede heejYesecele hedeepeS~ jle kee
chelle hede Jlepeked Yee eueeKeS~
Define sag and span in common catenary. write
the expression of span in terms of angle y .
megceevUe kedSveje ce meie Deej mheve kede heej Yeescele kedeepeS~
fedeCe v ked heoe ce mheve kede Jepeked Yee eugeKeS~
Define virtual work. Write principle of vir-
tual work for a system of coplanar forces
P.T.O.



(d)

(e)

Q)

(9)
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2)
acting on a particle.
fedeuhele Keiele kede heejVeeecele kedeepeS~ Sked keiCe hej
Ugieve Jeeue meceleuseUe yeuse ked evekedeUe ke eueS Kedeutele
fedele Kede emeceele eusekeS~
Define stable, unstable and neutral equi-
librium of a body.
ekedmee eneC[ ked mLeeF, DemLeeF Je leSmLe meleueve kede
heeJ Yeeecele KedeepeS~
Define centre of gravity of a body. Prove that
a body can have only one centre of gravity.
Sked cheC[ Ked €™ IJe kedvD kede heej Yeeecele kedeepeS~ emese
kedeepeS eked ekedmee cheC[ kede keddeue Sked ne ie™lJe keive
ne mekealee n~

Prove that the angular acceleration of the direc-

tion of motion of a point moving in a plane is
vdv V2 dr

usual meaning :
emeee KedeepeS ehed chedmee meceleue ce ieeleceeve eyevo kede

coMee kede kedeCeelle NejCe n

vdv V2 dr

T ds 17 s’ e elevne Je feleckede kede meeceavUe

DeLe n~

Show that if the displacement of a particle
in a straight line is expressed by the equa-
tion x=a cos nt+b sin nt, it describes a simple

2
harmonic motion whose period is ?p

(h)

@)

a

€Y

(b)

S-676

3)
Usgo Sked kedCe e ekeimee mejue jKee ceeleml  meceekedj Ce
x=a cos nt+b sin nt Eeje oMeelee peelee n, leye

emece keieepeS eked Uen Sked mejue Deeleleicele kede JeeCele

. , .2
kedjlee n epemelede Deleee kedeue 7pn~

Obtain the following equation, where sym-
bols have their usual meaning:
evecve meceskedj Ce kede Dehle kedeepeS, pene ellvne Je feleskese
ked mesceevle Dele n

d dm
p (mv)=pP+ u—e
Prove that a central orbit is always a plane curve.
emece hedeepeS eked kedvOeUe kebttee nmceMee Sked meceleuesle
Jogd nelee n~

For an elliptic orbit, at the end of minor axis,
shon thatr=a, where ais semimajor axis length.
oeledeoeele Keiffee ce, Uele-De#e keb Dele eyevo bej emece
edeepeS r=a, pene a Dele oele-Dette kede uecyeeF n~

Unit-1 7/ FieieF-1 4/7v
Define Poinsot's central axis and derive
its equation.

eeVevemeS Ked kedvOeUe Deffe kede beej Yeecee opepeS leles
Fmekeée meceekedjCe emeee KedeepeS~

If four forces are in equilibrium, show that
the invariant C of any two is equal to
that of the other two. Also show that
the same invariant of any three is zero.
Useo Usej yeue meleueve ce n, leye emeae kedeepeS ched ekeivne

P.T.O.
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(b)

9. (a)
(b)
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Unit-1V 7 FieF-1v 3/7v%
Describe briefly the motion of first stage rocket.
leLece mlejele JoeiS leie ieele ket mestkhle ™ me JCave hebepeS-~
A spherical raindrop, falling freely, receives
in each instant an increase of volume equal
to | times its surface at that instant. Find
the velocity at the end of time t and the
distance fallen through in that time.
mkelee ™he me eiejve Jcuee ieeuechedj Jew O led Desleleve
e ekedmee meceUe me Gmeked he%o kede | ievee 0f me Jeece nevee
Me™ nelee n~ mecele ¢ ked Dele ce yeo lede ieele S Gmee mecele
ce ciejle nS Iele lede ieF ofe keie heele keiepeS~
Find the law of force towards the pole un-
der which the curve r" = a" cos nqcan be
described.

Oede kede Deej ueieve Jeeue kedvGell yeue hed evelece hede Yeele

edeepeS epemeke Deleiele Jotd rm = a” cos nq leghle

chedlee pee mekedlee n~

(i) If w be the angular velocity of a
planet at the nearer end of the ma-
jor axis, prove that its period is :
Ueo w Oele-Dete keh meceshe emLele emej fej ekedmee
«n kede kedeCeelle Jeie e, leye hedee hede heCe kedjve
ede DeJeeOckedeue n:

2p l+e
w Y@1- e)?

(i) Write the expressions for accelera-
tion for three dimensional motion is
cylindrical coordinates.

Seedele ieele ked eueS 1JejCe kede JUepeked yeusele

eveoMeeked ce eueeKeS~

(@)

(b)

S-676

(5)
middle point below AB is % where 21 is
the lenght of the chain, show, that the
horizontal span AB is equal to :
Useo Sked Usve kede Sked ne leus hej emLele oe eyevoDee A,B
me yeeOckedj ueSkeieUse peelee n, leLee ceOUe eyevo kee
ienjeF AB me % n, peng 21 Ueve kede uecyeeF n, emeee
ledeepeS eked #eelepe mheve AB Kede ceeve n

Five weightless rods of equal length are
joined together so as to form a rhombus
ABCD with one diagonal BD. If a weight
W be attached to C and system be sus-
pended from A, show that there is a
thrust in BD equal to ﬁ ’
meceeve UecyeeF Jeeuge Yeej jenle heele UJe kebe peefledj
meceleleYepe ABCD yeveelse peeles n epemekede Sked elekeiCe
BD N~ U0 ejevo C me Yeej W yeeOekedj evekedele kede
Bevo A me ueSkeieUee peeS, leye emeae kedeepeS eked edehedCe
BD ce ueieve Jeeue (eCeeo kede feejceeCe -

A body consisting of a cone and a hemi-
sphere on the same base, rests on a
rough horizontal table, the hemisphere
being in contact with the table. Show that

the greatest height of the come, so that
P.T.O.



6 (a)
(b)
7. (a)
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(6)

the equilibrium may be stable, is /3 times
the radius of the hemisphere.
mecesve DeeOej fej Sked Meked leLee DeOe-ieeue me Usded Sked
eteCL n, pee eled Sked #eeleked cope hej eleleece kede emLeele
ce N, DeOeieeuee cepe ked meheked ce n~ mLeeF meleueve kede
emLeele ce emeae kedeepeS ehed Meked kebe DeeOskedlece TUeeF
DeCeiceue kede eSeplee kete /3 ievee n~

Unit-111 7 FieiF-111 4/7Y%
Find the tangential and normal compo-
nents of velocity and acceleration of par-
ticle moving in a plane curve in intrinsic
coordinates.
ekedmee meceleue ce Jeed ked DeveeoMe ieeleceeve kedCe ked Jeie
leLee 1JejCe ked mheMee Sl DeeYeueye leSked vepe eveoeekede
ce feghle kedeepeS~
A particle of mass m is attached to a light
wire which is stretched tightly between
two points with a tension T. Ifa and b are
the distances of the particle from the two
ends, prove that the period of small trans-
verse oscillation of m is :
m OJUeceeve Jeeue Sled keiCe nuked leej fej yeOee n pee ek o
yevoDee ke yeelk keimeledj yeeee ieF n, epemelede lewele T n~
ledCe kede oavee emeje me oje seicelle: a Je b n, emeee kedepeS

ded keACe ked UeS DevelemLe omueve kede Dele) elewe n

mab
(a+b)

2p

A heavy particle hangs from a point O by

(b)

S-676

(7)

a string of length a . It is projected hori-
zontally with a velocity v such that
v2 = <2+ Jg]ag show that the string be-
comes slack when it has describe an angle
48 1¢

INCH
‘a’ uecyeeF Jeeuee [eje ked eyevo O hej Sked Yeeje kedCe
UeSkeieUee peelee n~ Fme #eelepe Dedemlee ce v Jeie me Fme

Ccos

lekeej eetehle chedllee peelee n leesked v = <2+ J§] ag,
emeae keieepeS eked [eje Louee te[ peelleiee  Jen GOJeeOgj

48 1¢ ., -
me cos™ g———=3 keieCe yeveeleiee~

NEY:
A particle projected vertically under grav-
ity with a velocity U in air medium whose
resistance varies as the square of the
velocity. Pove that particle will return to
the point of projection with velocity :
Sked kedCe GOJeeQej eoMee ce ie™IJe peevele HejC  ked
Deleiele nJee ce Jecehle chedlke peelee n, nlee kede DedejeQe
edCe ked Jeic ked Jeie ked meceeveheelee n~ emeae KedeepeS eked
edCe heve: letiehe eyevo hej epeme Jeie me ueeSiee, Jen n:

uv
JU? + V2

Where V is terminal velocity.
pene v Uejoe Jeie n~

P.T.O.
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