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2.3.3 Derivation:
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3.6 Lagrange multiplier
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4.1 Hamilton’s principle: 3 /NMER & /& 3%
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4.2 equation of motion
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4.6 Derivation (an analytical approach):
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4.7.3 Brachistochrone problem
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4.7.6 EH

Suppose a string is tied between two fixed end points © = 0,y = 0 and z = [,y = 0.
Let y(z,t) be the small transverse displacement of the string from its equilibrium at position
z € (0,1) and t > 0. The string has mass g per unit length, and constant tension F'. Show that
the kinetic and potential energies are given by:
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5 &% 38 7 2 Hamilton mechanics
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5.2 Hamilton’s equations
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5.3 Derivation:
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5.4.2 phase diagram

5.5 Liouville’s Theorem
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5.6  Derivation:
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A system is described by the Lagrangian

m
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Calculate the Hamiltonian of the system; is it the energy of the system? Note that the form of
the potential energy is irrelevant
5.7.2 Poisson brackets

Consider a function y(q, p) of coordinates ¢ and p. Show that the time derivative of f can

be written as df of 0H of 0H
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This is the definition of the Poisson bracket, where
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5.7.3 Noether Theorem

Show that space translational symmetry leads to the conservation of momentum, time
translational symmetry leads to the conservation of energy, and rotational symmetry leads to
the conservation of angular momentum
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