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RF.REPEAT

Timer Three hours

5 ald t have a common odgin O aod .g, moves with a[gula,r
' A movi[g paxti6le ,P h€,s a position vecto! f relative to O.

dr 0r
A = 6 + uLL,

=ffi*u'ff*ffAr+s^(s^r),

vortic€lly upward,e at a latitude ) with initia,l speed ?ro,

it vi'ill be at a distance

4r..rr.,,s cos ,\
3g'

q., iB the constant angutax velocity of the eafth with order



2. (a) Dc6nr; the following terus:

,;. 
ljn_"t mumL nium:

ii. iugDlar monlentLlnt;
jfi. rnotu.,li ..'1 force.
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r:i:*[T:*;;ormo'ion wiih rhe usua] !o'ai.,.on' ror an 1y' systen orpa,
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notations, obtain Euler,e equatjons of motion for
re foilowjng form:

a rigicl bocly h&vjng a

I A4 - (B t C)a2,4 = xyr,

Btlz-(C-A)up4:x,.1",

C4 * (A - B)ete,): Mr.

llg axia,l synntebry ancl with principal moftents of inertia ,4,,4, Cirj $uEoul(led bv a mectiunt rhor prochrces : r.rurrl:rg couple whicll:nt rtltltiple, k, of t_he instantaneous angular velocity, Show Nhat j,
G a.re taken as axes of reference fixed in the bocly and are such l;hatcity is (Or,0, Qo),then fhe angular velociiy at any subsequelt tine

(0,"-*'"o.8, ore-*rsind, crr",},),
(t - e-*';.

]tron ot spin aboul the a_\i6 of synrmetry is sLable or unsfable

tions, show that;

' r+dco$d=conr,tant:n,

. 
A@sin2 A + Cn cosA =constanl :k,

+ i2 sin2 a) + 2nxgh col, = co,15tart,

with its tip on a peLlectly rough horizontdl liool, lvherc s is
r ol Lhe top.



2E - an.z

,,,=/;**1,.",*,

(b) If ?r : c.rs d []ren prove thaL:

' j 
11'z = (d - B1t)(1 * u?) - 0 - 6u), : f(u)(sav),

k
7=A= and

(c) Flnd fhe condition for steady pr€cesr

rwo frec€ssionrl frequun";", oru po..itilJ 
a top withouL nutation and shor

5. Ob*rju tir€ LaBrangc,.- equaLions of nl
sj,skDr. 

otion rrsing D'Alenrbert's piincjite -lor a

A l:ead oI trass ,4,I slicles lreelv on a fr:
iu a rror.izonrnr prarre rrbour a poinr, ,,n ,n'tttont"t* 

circrldr wire or radius , that

, \^r.},. r_._.. r c circul.u ra.ire with d constrnt rngl arL'. \^tito doou Lagrargc,s c.lu.,tion or m( 
'"-" *4! o!tsrld vr

i,,tes a., a pend,rl,.rm o,;";;; : I.' 
"''"'1'1 ol'thc ber{r, and srr.rw Lhr.r r.}re bcrd

6. (a) $.jih ihe usuil lohtions, deliv€
rro'r rrrc La,$onse,s e,,,,",,",, ,". l"i"t1,*J,ll::;r:::':''*,- 

the i''pur$ivc

(lr) A sqrrare ABctD ro'lecl by four equal rocrs, each or rength 2r.ncl nrir.ss rnslroothly at rheir encls, resrs on a. snooth horizoniai tabre. An inrpurse ofrr,r1ls applie.l to the vertex ,4 tt] the clilechon oi.4,
i. Find the cquat,ion of moiiion ol ihe ftn'nle.

.i S' ,w r|ar l,,rc kinFrr, cr ers\ ui rl.e.,quarq r,nnr",.i .., 1t a)..-r.1..,,1,r)tig rnrl,ulse ; j1-
t rDnt

a : ?:Pl: ^Cn



Bra.ckct.

notations show tha.r

ff:w,r1. uJ

F - Fb1,q1,t), I = 1,2, ,n. prove

ana of nlotion when 1- = F(,p:,q.i,t.)

the Poibson's theorem that
andG=G(.p.,qj,t),j:

e conslanl crf motion

system with hvo degree oj freoclo]n, Lhe htuniltoniau rs gjvon l)y

tl = 4rgl + p,r) t, u, Qtlq1 + p2r12)2

is aconsfa t anci F : ptq, + frza, tlrat,

{F, H) = 2(,H - u2lc?).

ian ink{urs of d1e Lagrallgiatr.

lhe ]lamiitonirn,s {rquaiiiors are giren Ly

.aHqj = dt1 ,.: '#.
not colrtrrin tho varja.blc iinre I explici1.h,.

.lJ is inclepcndcnlj of tin(r / o\plicirtl\. theu fJro\.. th.)! jt is

al €nergy of |he sysl,em.

thc ry plane ulcler fhe jnffurncr of a cel]tu.iJ 1orrr: clcpcrcling
Lhe origin.

for lho sysfenl

's equat,ion$ oI ntotion.


