[mex37] Noether’s theorem III: pure Galilei transformation

Consider the Lagrangian L(z,%) = %mz — mgz of a particle with mass m moving vertically
in 3D space under the influence of a uniform gravitational field. Show that the transformation

X ==z Y =y, Z=2z+4etisasymmetry transformation by establishing the relation
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L(Z,Z.t.¢) = L(Z,2) + ZF(Z.t.).

Find the function F(Z,t,¢€) and the conserved quantity I(z, 2,t) associated with this symmetry.

Solution:



