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PHY 711 – Problem Set # 9

Continue reading Chapter 3 in Fetter and Walecka.

Consider the following Lagrangians. For each, determine the equations and constants of
motion. Also write the corresponding Hamiltonian. Assume that A, B, M , g, h, q, and c
are constant parameters.

1.

L(θ, φ, ψ, θ̇, φ̇, ψ̇) =
1

2
A

(
φ̇2 sin2(θ) + θ̇2

)
+

1

2
B

(
φ̇ cos(θ) + ψ̇

)2 −Mgh cos(θ).

2.

L(x, y, z, ẋ, ẏ, ż) =
1

2
M(ẋ2 + ẏ2 + ż2) +

1

2

q

c
B(xẏ − yẋ).


