2. A system is described by a Lagrangian L = L(qi,..,q,,q1,-.,G,) which does not
explicitly depend on time.

(a) Use the Euler-Lagrange equations to show that
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is conserved.
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(b) Find E for the Lagrangian

L= 2 (24 +2) + (& — ) 2.
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(c) Which co-ordinates are ignorable for the Lagrangian L, and what are the cor-
responding conserved quantities? Use these to show that = + y is conserved.
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(d) Find the Euler-Lagrange equations for Lj.
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(e) Compare the Euler-Lagrange equations for L; with those for

Ly= 5 (#+§°+2) - 2z —y).
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