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I].Sc. (Part-lI) Scmcstcr-Mxamination
MAIIIDMAI'ICS (Ncw)

(Classical Mcchanics)

I'apcr-VIII
limc : 'l hrcc llours| [Maximum Marks : 60

Notc : Qr.rcstion No. I is compulsory and attcmpt it once o y and solve ONE qugstion from

cach unit.

Choosc thc corlccl alternative: (l mark each):- l0
(i) Iiach planct descdbes

(a) An cllipse

(c) A hlpcrbola

(a) Larger

(c) Ihual

(v) Ilamilton's I'lquation is di=

having thc sun in one ofits foci.

(b) A circlc

(d) None ofthcsc

(b) Smallct

(d) None of thesc

(r)

(ii) In a cc ral force ficld, thc areal vclocily is

(a) Not coDstant O) Not comerved

(c) Conscrvcd (d) None ofthese

(iii) 'l'hc maximum poid and thc minimum point of a fulction f(x) arc called the

(a) Exftrnum (b) Funaional

(c) Continuity ofa functional (d) None oflhcsc

(iv) If two curvcs arc closed in thc sense of k'h order proximity, then they are close in lhe sense

of order proximity.

AHatl
(a) ai

6'I Irc) E
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(d) None ofthese
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(vi) Ifa gcnemlised c+ordinate does mt appear in Hr then the corrclpondjng conjugate momentum

ls

(a) Conscwcd

(c) Not constant

G) Not conserved

(d) None ofthese

(vii) thc shortcst distance bctween two points in a plane is

(a) A straight line O) An ellipse

(c) A parabola (d) A circle

(viii) lf q, arc the generalised coordinates and tho constraints are holonomic, then

iiq, arc __
(a) 7,erc (b) L4uivalent

(c) I)cpendent (d) Indepcndent

(ix) 'ltc sum of thc finite rotation dcpends on the _ of the rotation.

(a) l)cgree (b) Older

(c) Degrce and order (d) None ofthese

(x) 'lhc geno,-al displaccment of a rigid body with _ point fixed i! a rotation about somc

(a) Onc O) Two

(c) lllrcc (d) None ofthesc

LNIT-I
2. (a) Show that thc shortest distance betwcen two points in a plane is a stright linc. 5

(b) Find the l-agrangian for the syslem consisting ofa simple pendulum ofmass m/ with mass

mr at thc point of support which can move on a horizontal line lying rn the plane in which

m2 movcs' 5

3. (p) Iwo panicles ofmasses mr and rnz arE connected by a light inextensiblc string u'hich passes

over a small smooth fixed pulley. If m, > m}, thcn show that the common accleration of

particles is (mr m,)e/(mr tm,). 5

(q) State and prove D'Alemberts principle. 5
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4

5

(a)

(b)

UNIT_II
Derivc thc differcntial equation for thc orbit ofa particle in a central force field. 5

Provc that thc squarc ofthe pcriodic timc ofthc planet is proportional to the cube ofthe
major axis ofits orbit. 5

Provc thal in a ccntral lorce ficld, the areal velocity is conscrved. 5

A particle movcs on a cuNc r. = a" cos n 0 under thc influence ofa central forca ficld. Find

thc law of force- 5

UNII'-III
6. (a) Show that thc functional

*r .,[t * yf *) a,.

dcfincd on the sel ol functions y(x) e c [0, l] is continuous on the function yo(x) = x'? in the

sensc oi-zcroth ordcr proximity. 5

(b) l:ind thc cxtrcmal of thc i.[rctional

(p)

(q)

I

(,.)t =l
0

t)

ILy(x)l 
I(480y

I

l
)dx

Iy(0) 0. y( l)=;.y'(0)=0.y'( l)=-2,y!(0)=0,y'(-l)=E. 5

(p) Provc that ifx does not occur explicitly in F, then Fy y'- F = corstanl. 6

(q) Irind thc distance betwcen thc curves

y(x) - xe -, y,(x) = 0 on [0,2]. 4

IJI\IIT_TV
(a) Statc thc llamilton's principle. Prove that Hamilton principle is a necessary and sufficient

condition for I-agranges equations. 5

(b) Discuss thc Routh's procedure. 5

dH a -aL9. (p) (,) I'rovc thal dr - a = A .

(ii) Provc thal A cyclic co-ordinate will be abscd in Hamiltonian

(q) Givc $c physical significance of H.
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10. (a)

(b)

11. (p)

(q)

UNIT-V
Definc Infinitisimal rotation. Prove that ifA = t + € , lhen thc inversc rotation matrix

Ar = I - €. 4

Prove that the general displacement ofa rigid body with one point fixed is a rotation about

some axis. 6

Dcfine Fiulcrian Anglc. 2

Prove that thc changc in the componclts ofa vector under the intidtesimal transformation

ofthc coordinate system is given by

di=ixdri. 4

Show that the two complex eigcl values of an orthogonal matrix representing a propcr
rotat on are e"., where 0 is the angle of rotation. 4
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