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Paper 3, Section I

4C Variational Principles
Consider the functional

Slz,y] =

defined on smooth curves t — (z(t),y(t)) in the plane. Assume w € R is constant.

Write out the Euler-Lagrange equations for S and find the general solution.

1 [ dz\? dy 2 dx 9
- i ) 4 2sinwt — —y? | dt
2 /t() ( < dt ) + < dt ) +easinw a7 )

What symmetries does the system have?

Find all the first integrals (conserved quantities) of the system.

[You may either use the Noether theorem or work with the Euler-Lagrange equations.
Consider all values of w € R.]
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