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1 Tilo frames of rcfcrcncc S ancl 5' lrnvc a coftuion origin 0 ard "9/ rotatcs with an

corstant rngular velocity ql rclttive ho S. If a moving partirlc l] has its position

vector as r relatirc to O at tine l. show thal :

dr Cr
lal dt: ; +qA4 and

d2r 02r Jt A,t

''' ,/, af 2^/ a, it r J / \/)

I{ a projectilc is firecl due east from a point on tho earth,s surf;rce at a northcrn

latitud€ ) \,!.ith a velocity of magrritudc U6 and at arr nngle of illelinatiol to tht:

horizortal of a. show that

is

thc litcral deflection u'hen thc projectile strik(is the ealth

+r';l
i.", sin \ sln' , r rus u.t'

xhere ,] is tho rotaliot spRd of tlie earth.



(') Wit.h the usuai notaiiols ol)tairr tle -Ozlerls cqrlaLions for. tlrc rrotion 0f

rigi{l bodv. havinA a point 6xcd. in tire form:

,4r,r; - (B C)-,".r3 : N',

Bit

C itt

,\ body movcs about a poiDt a)

inertiaat O bcirg 3,4.54 and 6;1.

aI : n, u2: 0, -r = 3 about the

i irxc ,.

unt ::r no lbrccs. The principle mo

correspondirg prirrcipal axes. Show

((l

(1

3tr

v.)

lrritiallt the algular r,elocity has

(#)

3. Obtnin thc Lagraryle's equittions of rrn)tion usirrg D'Alernbert's principle for

seNativc holortonic dl"narrlkral sysLem.

A point olriect mass m is lree to slide rvitho[t friction dolvl the planar

a wedge t,hat is inclincd at an angle o to the horizontal. Thc wcdgc has

aucl is itself free Lo sliclc without friction olt a horizontal surfacc (as shorvn

follo*'ing figure).

(a) Fnrd the Lag|ange's c<}r:ri,io11s lirr this systcrn suhjcct lo the force of

at the surfacc of the earth.

(L) Slrnr that n" :r'", lerli.tr. o^ rl' oLicct ;'rll rlrc r,iulq,



the usual notations. r]erive thc Lagrang,s equation for the inpulsive molion

the Lagrange's equations for a holonomic syst€rn iD rhc folloiving fbrm

" (#) = si ro, i:1.2. .,n.

unilorm rod AB of length I and mass nr is at rest on a horizontal smooth table
impulse of magnitude 1 is applied to one crtd ,.1 in the direction pcrpendicular

,48. Prove that. immediate after the applicatiot of irnpulse,

) the one end ,,tr of the rod AB has the velocity of magnitude {,

) center of mass oI the rod ;1.B has thc velocity of magnitu<ie 1,
m

c) the rod rotat€s aboirt the center ofmass rvith angular velocitv ofnragnitude I

s") Defrne Hamittonian functioD in tcrms of LagraDgian function .

Show that, with thc usual notatiolsl that tllc Hamiltonialr cquations are givelr

by

.0H0HdH
'': *'o,=-altj aJld E:

AI,

0t
(b) Prove that if the time I does not occur in

Hamiitonian function 11 is also tot involved

(c) Write down the Hamiltonian functior fl arl.l

for a simple penduium.

Lagrangian firnction,L,

inL

then find tire equation

then the

of rnotion

(a) Defrne lhe poisson bracket.

Shorv that for arv ful]ction f(qr, pt, t),

,t.l ,) I
dt A 't''

where 11 is a Hauriltorriar function

H),



(b) With the usual notations, prov€ that:

. a.. fit I I Dn1r *tr, e)= Lt. ,] t ll. ;|
'i. t.f , ,t^l = -!^loPn

A!il. ll, p.l:;;

Show that, if f and g are constants of motion then their poisson br

is also a constant of notion.

k)


