PHYS 301: ILMAR GAHRAMANOV SUGGESTED PROBLEMS - DECEMBER FarLyL 2025

Problem 1. Find the Lagrangian function if the Hamiltonian function is given:
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Problem 2. Let ¢ and p be canonically conjugate variables. New coordinates @), P are defined
by the transformation

Q= ln(l + \/acosp),
P =2(1+ /qcosp)/qsinp.

Prove that this transformation is canonical.

Problem 3. The Lagrangian of the (open) Toda chain is given by

L({g:},{d:}) Z qz Zeqz R

(1) Find the corresponding Hamiltonian H ({qi}, {pz})
(2) Write the Hamilton—Jacobi equation for the principal function S({g;},?).

Problem 4. The Lagrangian function of the system is given by
L:$12+$22+$32—U(J}1—ZE2)—U((L’1—.Tg)—U(l’g—l'g),

where

Verify that the quantity
I = Qi‘ligig —Itl U(LL’Q — Ig) - jfg U(Il —$3) — I'g U(Il — Ig)

is an integral of motion.



