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M.Sc. (Prrr-II) SeDeltcr-III Etamin.tion
MATHEMATTCS (Otd) upto VtE

(302 ; Advrtrccd Mechaoics)

Timc : Three Hoursl [Maximum N{rJks : 80

Notc :- Attempt any ONE question from each Unit
. IINIT_I

Dcfirr :

(i) F,xts€rnun poinrs

(ii) Stationary groint

Gii) Functional on class of functions

(iv) Variation Sl. 8

Show that the distarce between Eny two points ia a plaoe is a straight line. 8

flerive thc t,agrangc's equations ofmotio! fo. a cons,ervative system. 8

Obtain lhe lrgrdngi& equatiod of lootion for the double pendutum of lengths /r and /! with

8corresponding masses m, and mr.

, UMT-N
Ilefine:

[) Creneralizcd Coordinates

G) Cenerd i7fd Displaccment

(iii) liolonomic Consraias

(w) Rheonomic Constrains. 8

State ard plotr D'Alembert's principle. 8

Dclive he Lagxa[ge's cquations ofmotiou for Noo-Holonomic Conservative System. 8

Derive the lagrange's cquatioos ofmotio[ irl th€ form :

lar) /ar')l- l'4- l-Q, 8\dq,/ \4,/

l. (a)

.o)
2. (c)

(d)

3. (8)

(b)

4. (c)

(d)
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5

1. (a)

UN._'IT-IIT

(a) Dcfine cyclic coordinatcs and prove thal the generalized momentum conjugate to a cyclic

coordinate is conservcd. 8

(t) dH 61.Itove that 
-= 

--dra
6. (c) Derive tbe tlamilton's equations of motioD

.aH-
9, -;=u and

oP;

6tl
0e,

(d) Ifthe camponcnl of tltc applied torque vanishes then show &at the corresponding component
ofthe angular momenturn is consened. 8

UNTT_TV

I

P, ii

8

o)
(c)

lixplain thc following tcEns :

(i) Canonicaltranslbrmation

(ii) Generating nlltcdoll- 8

Show thal l.agrange's brackels are invariani undcr contact tmnsformalion. 8

IfF ard G arc two arbitraly functions thcn show that :

8lF, cl. e [:. Gl,, P,

Show that if thc I lamiltonian and a quantity F are constants of drc motion then { must be'a
a constant. 8

UNIT-V
Definc Harnilton's principle function a write a note on the Hsmilton-Jacobi equation.

8

Using ac(ion-anglc variables determine the frequency ofthe lineu harmonic oscillator 8

Find the motion of a particle in a plane under the action of a centra.l force. t 6

(d)

o)
10. (c)

9. (a)
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