Tentamen i Analytisk Mekanik den 20 mars 2015, under tiden 9.00-14.00.
Lérare: Ingemar Bengtsson. Hjilpmedel: Penna, suddgummi och linjal.
Bedémning: Uppgift 4 podng/uppgift. Betyg: 0-2 = F, 3-6 = Fx, 7-9 = E,
10-12 = D, 18-16 = C, 17-20 = B. Grades are raised one step if you have the
bonus points.

If there is a clear sky, I will come around 10.80, and students who wish to
do so may then follow me out (in a group) to watch the Solar Eclipse for not
more than half an hour.

1. Assuming 9* # k/m, find the general solution of the equation

mE + kx = fcos (Qt) . (1)

2. The two-body central force problem can be reduced to that of motion in
the effective potential

Ve = +V(r). 2)

Suppose that the potential V(r) = —kr®. Investigate for what values of k
and £ you can have stable circular motion.

3. The inertia tensor is defined by

Ly = > m(z%6y — miz;) | @
where the sum is over all individual masses making up a rigid body. Write
down and prove the inequalities obeyed by its eigenvalues.

4. Consider the 2-particle Lagrangian

L= + Z2a3 - V(D —x@]) (4)

Show that it transforms into a total derivative under the transformation

6z = 520 = —uyt , (5)

where v; is a constant and “infinitesimal” but otherwise arbitrary vector.
Use Noether’s theorem to construct the corresponding conserved charge Q;.
Physically, what does this symmetry mean?

5. Let @; be the conserved charge from the previous exercise. Express it as
a function on phase space. Calculate

mﬁms = ABMHV. ‘Cu@.uuv and @.m = .m@._.; ‘mw + mm@n— . Aav

where H = H(z,p) is the Hamiltonian of the system and ; is a constant but
otherwise arbitrary vector.
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