SOLUTIONS FINAL ADVANCED DYNAMICS

PHY 4241 (Spring, 2010)

PROBLEM 1

See Homework 6 and L(q; + €;, d;,t) = L(¢;, ¢;, t) implies
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PROBLEM 2

The electromagnetic field tensor is given by Find (the Einstein summation convention
is assumed for identical indices):
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PROBLEM 3
1. Yes, because L does not depend explicitly on time.
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The center of mass frame is defined by R=0.
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Therefore, in the center of mass frame
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The Lagrangian becomes
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. In spherical coordinates we have
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. The Euler-Lagrange equations for the angles give

0—%%—%—2;““7“9—!-;““ (9 sin(f) cos(9)9¢),
JLOL O d (L)
~Zos 00 d <2,u7“ sin“(0) ¢ ) .

From the last equation we find that angular momentum is conserved:
Ly = pur? sin() ¢ = constant .
. Let ¢(0) =0 and § # 0, w. Then for all times
sin?[0(t)] d(t) =0 = ¢(t) =0 = ¢(t) = constant .
The motion is in a plane.

. Yes, just choose ¢(0) orthogonal to #(0) x 7#(0).



