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Physics 3010 Test 4

Name:;

(3 marks) What conserved quantities result from a Lagrangian that is invariant
with respect to:

a) Time —_— 5.42/'./0/7 Cawm%

b) Translation W Ca—w /lw-nZéa—k

¢) Rotation W MJWZZW C"""WD’Z‘A"“

(2 marks) Write down the Virial Theorem defining all variables.



3. (5 marks) A mass M on a flat table is connected via a spring to a central point that

can freely rotate as shown below.
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b) Find the canonical momenta.
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c) Write down the Hamiltonian
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d) Write down Hamilton’s equations of motion and obtain a first order
differential equation describing the length of the spring.
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