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Suppose we have a mechanical system with a single generalized coordinate g and
corresponding velocity ¢. Then the Lagrangian is defined as the difference between
the kinetic and potential energies.

The smallness of h shows that macroscopic physics is hardly affected by quantum
effects.
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Angular momentum
From Wikipedia, the free encyclopedia

In physics, angular momentum (rarely, moment of momentum or rotational
momentum) is the rotational analog of linear momentum. It is an important
quantity in physics because it is a conserved quantity — the angular momen-
tum of a system remains constant unless acted on by an external torque.

The definition of angular momentum for a point particle is a pseudovector

fBE~7 b
r X p, the cross product of the particle’s position vector r (relative to some
origin) and its momentum vector p = mwv. This definition can be applied to
each point in continua like solids or fluids, or physical fields. Unlike momen-
tum, angular momentum does depend on where the origin is chosen ay’ since
the particle’s position is measured from it. The angular momentum of an ob-

ject can also be connected to the angular velocity w of the object (how fast
it rotates about an axis) via the moment of inertia I (which depends on the



g1

shape and distribution of mass about the axis of rotation). However, while w
always points in the direction of the rotation axis, the angular momentum L
may point in a different direction depending on how the mass is distributed.

Angular momentum is additive,; the total angular momentum of a system

is the (pseudo)vector sum of the angular momenta.  For continua or fields

(3)
one uses integration. The total angular momentum of anything can always be

split into the sum of two main components: “orbital” angular momentum

about an axis outside the object, plus “spin” angular momentum through

the centre of mass of the object.

(4)

Torque can be defined as the rate of change of angular momentum (5)’ anal-

ogous to force. The conservation of angular momentum helps explain many ob-

served phenomena, for example the increase in rotational speed of a spinning

figure skater as the skater’s arms are contracted, 6) the high rotational rates

of neutron stars, the falling cat problem, and precession of tops and gyros.
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