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Answer questions in all. Question 

 is . Attempt four more ques-

tions, selecting question from each unit.

1. Answer the following : 10/20

(a) Define wrench and pitch of wrench. Also

write the expression of pitch.

(b) Define sag and span in common catenary. write

the expression of span in terms of angle 

(c) Define virtual work. Write principle of vir-

tual work for a system of coplanar forces

3. (a) 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.

(b) 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).

(X,Y,Z; L,M,N)

x+y+z=0

4/7½

4. (a) Prove the differential equations of equi-

librium of string :

0mX
ds

dx
T

ds

d

0mY
ds

dy
T

ds

d

(b) If a chain is suspended from two points

A, B on the same level, and depth of

kegâue ØeMveeW kesâ Gòej oerefpeS~ ØeMve  nw~
ØelÙeskeâ FkeâeF& mes ØeMve Ûegveles ngS, DevÙe ØeMve
keâere fpeS~

efvecveefueefKele kesâ Gòej oerefpeS :

jWÛe leLee jWÛe keâer efheÛe keâes heefjYeeef<ele keâerefpeS~ jWÛe keâer
efheÛe keâe JÙebpekeâ Yeer efueefKeS~

meeceevÙe kesâšsvejer ceW mewie Deewj mhewve keâes heefjYeeef<ele keâerefpeS~
keâesCe  kesâ heoeW ceW mhewve keâe JÙebpekeâ Yeer efueefKeS~

oes yeueeW keâe efveMÛej  DevÙe oes yeueeW kesâ efveMÛej kesâ
yejeyej nw~ Ùen Yeer efmeæ keâerefpeS efkeâ efkeâvneR        yeueeW
keâe efveMÛej MetvÙe nw~

Skeâ Ûeleg<heâuekeâ kesâ Meer<e& efyevogDeeW hej yeenjer efoMee ceW yeue
keâeÙe&jle nQ, pees efkeâ efJehejerle he=‰W kesâ uecyeJele leLee he=‰eW
kesâ #es$eheâue kesâ  iegvee kesâ yejeyej nQ~ efmeæ keâerefpeS efkeâ
yeue meblegueve ceW nw~

MetvÙe jsKee Deewj MetvÙe DeeIetCe& meceleue keâer heefjYee<ee GoenjCe
meefnle oerefpeS~ yeue efvekeâeÙe  kesâ efueS
meceleue  kesâ MetvÙe efyevog keâes Øeehle keâerefpeS~

[esjer kesâ meblegueve keâer DeJekeâue meceerkeâjCe keâes efmeæ keâerefpeS :

heeBÛe meb. 1 DeefveJeeÙe&
Skeâ Ûeej 

FkeâeF&

(4)
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acting on a particle.

(d) Define stable, unstable and neutral equi-

librium of a body.

(e) Define centre of gravity of a body. Prove that

a body can have only one centre of gravity.

(f) Prove that the angular acceleration of the direc-

tion of motion of a point moving in a plane is

,
ds
dv

ds
dvv

2

2

 where symbols have their

usual meaning :

,
ds
dv

ds
dvv

2

2

(g) 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

harmonic motion whose period is  
n

2
.

x=a cos nt+b sin nt 

n

2

(h) Obtain the following equation, where sym-

bols have their usual meaning:

dt

dm
uPmv

dt

d

(i) Prove that a central orbit is always a plane curve.

(j) For an elliptic orbit, at the end of minor axis,

shon that r=a, where a is semimajor axis length.

r=a, a

4/7½

2. (a) Define Poinsot's central axis and derive

its equation.

(b) If four forces are in equilibrium, show that

the invariant  of any two is equal to

that of the other two. Also show that

the same invariant of any three is zero.

keâefuhele keâeÙe & keâe s heefjYeee f<ele keâere fpeS~ Skeâ keâCe hej
ueieves Jeeues meceleueerÙe yeueeW kesâ efvekeâeÙe kesâ efueS keâefuhele
keâeÙe& keâe efmeæeble efueefKeS~

efkeâmeer efheC[ kesâ mLeeF&, DemLeeF& Je lešmLe meblegueve keâes
heefjYeeef<ele keâe refpeS~

Skeâ efheC[ kesâ ieg™lJe kesâvõ keâes heefjYeeef<ele keâerefpeS~ efmeæ
keâerefpeS efkeâ efkeâmeer efheC[ keâe kesâJeue Skeâ ner ieg™lJe kesâvõ
nes mekeâlee nw~

efmeæ keâerefpeS efkeâ efkeâmeer meceleue ceW ieefleceeve efyevog keâer

efoMee keâe keâesCeerÙe lJejCe nw :

 peneB efÛevneW Je ØeleerkeâeW keâe meeceevÙe

DeLe& nw~

Ùeefo Skeâ keâCe keâe efkeâmeer mejue jsKee ceW efJemL       meceerkeâjCe

Éeje oMee&Ùee peelee nw, leye

efmeæ keâerefpeS efkeâ Ùen Skeâ mejue DeeJele&ieefle keâes JeefCe&le

keâjlee nw efpemekeâe DeJeefOe keâeue nw~

efvecve meceerkeâjCe keâes Øeehle keâerefpeS, peneB efÛevneW Je ØeleerkeâeW
kesâ meeceevÙe DeLe& nQ :

efmeæ keâerefpeS efkeâ kesâvõerÙe keâ#ee ncesMee Skeâ meceleueerÙe
Je›eâ nesleer nw~

oerIe&Je=òee rÙe keâ#ee ceW, ueIeg-De#e kesâ Deble efyevog hej efmeæ
keâerefpeS  peneB  DeOe& oerIe&-De#e keâer uecyeeF& nw~

hee @Ùevemeš kesâ kesâvõerÙe De#e keâer heefjYee<ee oerefpeS leLee
Fmekeâe meceerkeâjCe efmeæ keâerefpeS~

Ùeefo Ûeej yeue meblegueve ceW nQ, leye efmeæ keâerefpeS efkeâ efkeâvneR
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middle  point below AB is 
n

, where 2  is

the lenght of the chain, show, that the

horizontal span AB is equal to :

A,B

AB
n

2

AB

1n

1n
log

n

1
n

5. (a) 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 
3

w
.

ABCD

BD C W 

A 

BD 
3

w

(b) 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

3/7½

8. (a) Describe briefly the motion of first stage rocket.

(b) 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.

t 

9. (a) Find the law of force towards the pole un-
der which the curve rn = an cos n can be
described.

rn = an cos n

(b) (i) If w be the angular velocity of a
planet at the nearer end of the ma-
jor axis, prove that its period is :

w

3)e1(

e1

w

2

(ii) Write the expressions for accelera-

tion for three dimensional motion is

cylindrical coordinates.

l

l

l

l

l 

Ùeefo Skeâ Ûesve keâes Skeâ ner leue hej efmLele oes efyevotDeeW 

mes yee BOekeâj ueškeâeÙee peelee nw, leLee ceOÙe efyevog keâer

ienjeF&  mes  nw,  peneB Ûesve keâer uecyeeF& nw, efmeæ

keâerefpeS efkeâ #eweflepe mhewve  keâe ceeve nw :

meceeve uecyeeF& Jeeueer Yeej jefnle heeBÛe ÚÌ[eW keâes peesÌ[keâj
meceÛelegYe&gpe  yeveeÙee peelee nw efpemekeâe Skeâ efJekeâCe&

nw~ Ùeefo efyevog mes Yeej yeebOekeâj efvekeâeÙe keâes
efyevog mes ueškeâeÙee peeS, leye efmeæ keâerefpeS efkeâ efJekeâCe&

ceW ueieves Jeeues ØeCeeso keâe heefjceeCe  nw~

ØeLece mlejerÙe je@kesâš keâer ieefle keâe mebef#ehle ™he mes JeCe&ve keâerefpeS~

mJeleb$e ™he mes efiejves Jeeueer ieesueekeâej Je<ee&     o kesâ DeeÙeleve
ceW efkeâmeer meceÙe mes Gmekesâ he=‰ keâe iegvee oj mes Je=efæ nesvee
Meg™ nesleer nw~ meceÙe kesâ Deble ceW yebto keâer ieefle SJeb Gmeer meceÙe
ceW efiejles ngS leÙe keâer ieF& otjer keâes %eele keâerefpeS~

OeÇgJe keâer Deesj ueieves Jeeues kesâvõerÙe yeue kesâ efveÙece keâes %eele
keâerefpeS efpemekesâ Debleie&le Je›eâ  Øeehle
efkeâÙee pee mekeâlee nw~

Ùeefo  oerIe&-De#e kesâ meceerhe efmLele efmejs hej efkeâmeer
«en keâe keâesCeerÙe Jesie nes, leye keâ#ee keâes hetCe& keâjves
keâe DeJeefOekeâeue nw:

ef$eefJeÙe iee fle kesâ efueS lJejCe keâe JÙebpekeâ yesuee rÙe
efveoxMeebkeâ ceW efueefKeS~
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the equilibrium may be stable, is 3  times

the radius of the hemisphere.

3
4/7½

6. (a) Find the tangential and normal compo-

nents of velocity and acceleration of par-

ticle moving in a plane curve in intrinsic

coordinates.

(b) A particle of mass m is attached to a light

wire which is stretched tightly between

two points with a tension T. If a 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 

T 

a b

)ba(

mab
2

7. (a) A heavy particle hangs from a point O by

a string of length a . It is projected hori-

zontally with a velocity v such that

ag32v2  show that the string be-

comes slack when it has describe an angle

3

1
–cos 1–

.

'a' O 

v

ag32v2 ,

3

1
–cos 1–

(b) 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 :

22 VU

UV

Where V is terminal velocity.

V 

meceeve DeeOeej hej Skeâ Mebkegâ leLee DeOe&-ieesues mes Ùegòeâ Skeâ
efheC[ nw, pees efkeâ Skeâ #eweflekeâ cespe hej efJeßeece keâer efmLeefle
ceW nw, DeOe&ieesuee cespe kesâ mebheke&â ceW nw~ mLeeF& meblegueve keâer
efmLeefle ceW efmeæ keâerefpeS efkeâ Mebkegâ keâer DeefOekeâlece TBÛeeF&
DeOe&ieesues keâer ef$epÙee keâe  iegvee nw~

efkeâmeer meceleue ceW Je›eâ kesâ DevegefoMe ieefleceeve keâCe kesâ Jesie
leLee lJejCe kesâ mheMeea SJeb DeefYeuebye Ieškeâ vewpe efveoxMeebkeâeW
ceW Øeehle keâerefpeS~

õJÙeceeve Jeeuee Skeâ keâCe nukesâ leej hej yebOee nw pees efkeâ oes
efyevogDeeW kesâ yeerÛe kebâmekeâj yeebOeer ieF& nw, e pemekeâe leveeJe  nw~
keâCe keâer oesveeW efmejeW mes otjer ›eâceMe:  Je  nQ, efmeæ keâerefpeS
efkeâ keâCe kesâ Úesšs DevegØemLe oesueve keâe DeJeefO  eâeue nw :

uecyeeF& Jeeueer [esjer kesâ efyevog hej Skeâ Yeejer keâCe

ueškeâeÙee peelee nw~ Fmes #eweflepe DeJemLee ceW  Jesie mes Fme

Øekeâej Øeef#ehle efkeâÙee peelee nw leeefkeâ 

efmeæ keâerefpeS efkeâ [esjer {erueer heÌ[ peeÙesieer      Jen GOJee&Oej

mes  keâesCe yeveeÙesieer~

Skeâ keâCe GOJee &Oej efoMee ce W ieg™lJe peefvele lJejC  ke sâ
Debleie&le nJee cebs Øeef#ehle efkeâÙee peelee nw, nJee keâe DeJejesOe
keâCe kesâ Jesie kesâ Jeie& kesâ meceevegheeleer nw~ efmeæ keâerefpeS efkeâ
keâCe hegve: Øe#eshe efyevog hej efpeme Jesie mes ueewšsiee, Jen nw:

peneB Ûejce Jesie nw~
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