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1. (a) Derive the Lagrange’s equation of motion from D’Almbert’s principle.

Also, obtain an equation of motion in linear harmonic oscillator. 15
Or
(b) Define the following : 15
@) Scleronomic constraint
(z1))  Rheonomic constraint
and give one example of each.

Also, find the equation of motion for a bead sliding on uniformly rotating

wire in force free space.
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Derive Hamiltonian canonical equation from variational principle. Also,
prove that the generalised momentum conjugate to a cyclic co-ordinate

is conserved. 15
Or

Define Routh’s function and obtain the Routh’s equation of motion. Also,
find the Hamiltonian of simple pendulum. 15
Prove that the necessary condition for : 15

Iy = | Flx,y, ) dx.

X1
to be extremum is :

F-dp -

y dxy

Or

State and prove the fundamental lemma of calculus of variation. Find

the extremal of the functional : 15
n/2 12 9 .
J[y(x)]=j0 (y?—y®)dx, with y0)=0, y(r/2) =1.

Discuss the invariance of Euler’s equation. Explain Brachistochrone
problem and find its extremal. 15

Or

Define Geodesic and that the geodesic on the surface of a sphere is

an arc of the great circle. 15
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5. Attempt any three of the following : 5 each
(@) Find the equation of kinetic energy of rotating rigid body.

(b) If the Lagrangian L is given by :
L=%m(5c2+y2)—§(x2—y2) ,

then find its equation of motion in Hamiltonian formulation.

(c) Solve :

2

Iyl =[] %

a

(d) Discuss the case, the functional F is independent of x.
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