CLASSICAL MECHANICS TFY4345 - Solution Exercise Set 2

(1a) L' and L are equivalent if F satisfies:
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Now, we know that
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Inserting this into the first equation, we obtain:
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(1b) We have that:
[V X (V X A)], = Sl‘jkaj(v X A)k
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We have then shown that V x (V x A) = V(V-A) — V2A.

Exactly the same approach as above for the other cases.
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(1c) Frictional force Fy = —0F /dv. The work performed by
the system against friction, per unit time, is W = —F, rv which
with F = Cv? becomes W = 2F. The Lagrange equations
read:
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Insert the Lagrangian L =T —V = mv?/2 —kx*/2 and F =
3muav? to obtain:
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where A = 3mua/m and @y = \/k/m. Assuming /0y < 1,
the solution is:

x(t) = xoe ™™ cos @t 7
and the average energy dissipation W over a period 21/ @ can

be computed by treating e ™ as a constant since it remains
virtually unchanged over a time-interval 27/ ®:

W ~ mA(ox0)%e M. (8)



