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PART A
Answer all questions (10x2=20)

01. What is a velocity dependent potential? Givexample

02. Show that Newton’s second law can be deduaed fhe Lagrange’s equatio

03. The Lagrangiamf a system is L = ¥%n°0*+ mghco$. Using the Lagrange’s equations find
equation of motion for the syste

04. Show that the kinetic energy T for a torque fmeotion of a rigid body is a constant of mot

05. Using the definition df = m( x v), show that. =1lw

06. Show that [u,v] = -[v,u]

07. Show that the generating functicz; = pQ generates an identity transformation with gatige sigr

08. What is Jacobi identity?

09. Define Hamilton’s principal function

10. Using the definitions of act and angle variable show that the change during a

complete period is unity.

PART B
Answer any four (4x7.5=30)

11. Explain the different constraints of motionwauitable example

12. Reverse the Legendre’s tranformatioiderive the properties of L(q,q,t) from H(p,q,tedting the ;
as independent quantities and show that it leatlsethagrange’s equation of moti

13. Given that the generating function for a harimascillator is I, = (m/2) wocot Q. Show that th
Hamiltonian of the oscillator transform to wP and hence find q(t).

14. For the Kepler's problem in act-angle variables assume the expression for theraktiegral a<J,
= [2mE + 2mk/r —Jo + Jy )? / 412r* ]*2 .dr. Solve this integral to show tht? O & whereT is the
time period of any planet with se-major axis ‘ a * about the Sun.

15. Write the Lagrangian for the linear triatomiolectule and solve for the normal modes of vibrat.

PART C
Answer any four (4x12.5=50)

16 a. Sole the equation of the orbi® = ¢ | dr/{2m(E- V(1) - £%2mFA}™ + ©' for an attractive centrs

potential. Classify the orbits in terms of e anc (7.5)
b. A particle of mass m is constrained to movehminner surface of a cone of s-anglea under
the action of gravity. Setup the Lagrangian andetipgation of motior (5)

17 a.Obtain the expression for the Coriolis effecRadgw x v, ) where yis the velocity in the rotation.
frame of reference. State its importance in thetEalatecphenomenon. (8)
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20. Write notes on anfjwo of the following

b. Prove that the moment of inertia about a giseis is related to the moment of inertia abo
parallel axis passing through the centre of mass. (4.5)

a. Explain the theory of canonical tranformagion (4.5)

b. Show that the following tranformations are @ainal.

) Q = p +iaq and P = (p — iaq)/2ia ii) 2P %4 and Q = tan* g/p (8)

a. Solve by the Hamilton Jacobi method the motod a particle in one dimension whg
Hamiltonian is given by H =32m + V(q). (7.5)

b. Give an account of fundamental Poisson’s brtacke (5)

i) Euler’'s angles
i) Application of the variational principle
iii) Solution to one dimensional harmonic osatidr by H-J method
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