
AT-350

B.Sc. (PrrtlI) Semester-Mramination

MATIIEMATICS (NEW)

(Classical Mechrnics)

Paper-VIII

l ime I lhree Hoursl [Maximum Marks : 60

Note :- Question No. I is compulsory and attempt it once only and solve ONE question from
each unit.

l- Choose the correct altemalive (l mark each) : l0
(l) Ihe vinual work on a mechaoical system by the applied forces and reversed eflective

lorces is:
(a\ Zero (b) One

(c) Ncgalive (d) None of these

. dI,I{l) ll q, rs cyclrc, then 
-=oq'

(a) 0 (b) I
(c) I (d) None of these

(3) A panicle moving in space has _ degrees of freedom.

(a) Onc (b) Two

(c) 'Ihree (d) Four

(4) A cyclic co-ordinate will be _ in Hamiltonian.
(a) Present (b) Absent

(c) Appear (d) None of these

(5) In a central force field, the angular momentum ofa particle remains :

(a) Imaginary (b) Zero

(c) Real (d) Constant

(6) For a particle moving under a central force such that V: Kr".r, the virial theorem reduces
to:

(b) 2l'= (n + l) v
(d) 2T =-(n + l)V

(a) 2'I = nv

(c) 2T=V
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2. (a)

(7) A stationary point of the function f(x) includes _.
(a) a maximum point (b) a minimum point

(c) a point of inflection (d) all of these

(8) 'lwo cunes rvhich are close in the sense of 3'd order proximily nccessarily not be close in

lhe sense of order proximity.

(a) 0'n (b) l'
(.) 2"0 (d) 4*

(9) 'Ihe general displacement of a rigid body with __ poinl llxed is a rotation about some

( l0)

axt s.

(a) One (b) Two

(c) Three (d) None of these

rotation do not commute.

(a) Infinite (b) Finite

(() Counlchle (d) None of lhcsc

UNIT_I

l)erive the I-agranges equations ol motion for conservalive syslem ftom D'Alembcns
principle. 6

!ind the equalions of motion for a particle moving in space by using Cartesian
r.:oordinale. 4

Construct a Lagrangian for a spherical pcndulum and th€n obtain thc Lagrange's equations

of motion. 5

Show that thc shortcst distance between two points in a plane is a straight line. 5

tJNll _
State and prcve the virial theorem oflhe systcm. l+4

Derive the differential equation for the orbit of a particle in a ccnlral force field. 5

Show that if a particlc describes a circular orbit under the influence of an attractive central

force directed towards point on the circlc then the force varies as the inverse fifth power

of the distance. 5

l)erive the equation ol a path ofa panicle in a central lorce licld in thc form I

.r. (n)

(bl

(q)

-+

a

(a)

(b)

(p)

(q)

0={o + *ti# 5
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UNIT-III

6. (a) Prove that the functional Ily(x)l= F(x, y, y') dx where the end points are fixed, is extremum

\]

J

it') salrsties the di[lcrcntial equalion F, *t, =O' dx'
(b) Delinc Nri order distance between curve. Find the distance between the curvcs :

y(x) '- x e', y,(x) = 0 on [0, 2].

5

l+4

7. (p) Show that the functional lly(x)l= {2y(x)+ y'(x)}dx defined in the space c,[0, lj is

coDtinuous on the function y,,(x) : x in the sense of first order proximity.

?a

(q) lind thc extrcmals ofthe fiuctional I[y]=
J tr'' - r') a* ftat sarisfies rhe bowdary condirions
0

)r0).- l. y(2,r) -- L

UNIT-IV
(a) State and prove leasl action principle.
(b) Statc Hamilton's principle. Prove that :

dH AH EL

dl aa
9. (p) Prove that A cyclic co-ordinate will not occur in the Routhian R, 5

(q) Use Hamilton's p nciple to find the equations of motion ofa parlicle ofmass moving in

spacc in a conservative force field F. s

UNIT_V

10. (a) Statc and provc Euler's theorem.

(b) Define infinitesimal rotation. Sho$ that infinitesimal rotatio[s commute

11. (p) Prove that I

(i) If A=I t e, then the inversc rolation mat xAr=I-e.
(ii) Iniiniteslmal rolation malrix c is antisymmetric

(q) I'rove that a rotation matrix A is orthogonal.

I

J
0

5

)

5I

)

6

4

3

3

4
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