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Prosiest 1, Obtain expressions for the Cartesian components and the magnitude of the
angular momentum of a particle in cylindrical co-ordinates r, ¢, 2.

SoLuTioN. Mz = m(ri—2#) sin ¢ —mrad cos ¢,
u = —nrZ—zr) cos p—mrzd sin ¢,

M = mr?d,

M2 = mPr2g2(r2 4 2°) -+ m2(rs —=F)2.
ProsLeEy 2. The same as Problem 1, but in spherical co-ordinates 7, 8, ¢.
SoLuTtoN. Mz = —mr*(6 sin ¢ +4 sin 8 cos 8 cos ¢),

My = mr*(f cos $—d sin 8 cos 8 sin ),

My = mragln sin?8,

M2 = m%H(6° +¢? sin?0).

ProBLEM 3. Which components of momentum P and angular momentum M are conserved
in motion in the following fields?

(2) the field of an infinite homogeneous plane, (b) that of an infinite homogeneous cylinder,
(c) that of an infinite homogeneous prism, (d) that of two points, (e) that of an infinite homo-

gencous half-plane, (f) that of a homogeneous cone, (g) that of a homogeneous circular torus,
(h) that of an infinite homogeneous cvlindrical helix.
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