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Relating Largangian (x fixed) and Eulerian (y fixed) rates
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We'll see that div v = 0 corresponds to incompressibility condition
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All the argument above is WRONG because we don't follow a
blub of material in time (we are taking Eulerian time rate rather
than Lagrangian time rate which is not physical)
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Now we know that we should take the material time derivative for balance of linear momentum. But how do we calculate linear
momentum to begin with?
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1.8 Extensive Properties and their Densities.

In the previous sections we considered physical properties such as temperature that were
associated with individual particles of the body. Certain other physical properties in con-
tinuum physics (such as for example mass, energy and entropy) are associated with parts of

the body and not with individual particles.

Consider an arbitrary part P of a body B that undergoes a motion y. As usual, the
regions of space occupied by P and B at time ¢ during this motion are denoted by \(P.t)
and \l[\‘. t) respec tively, and the location of the [ml'!it le P 18 y x(p, t).

We say that € is an extensive physical property of the body if there is a function (-, #; y)

defined on the set of all parts P of B which is such that

(1)

QP UPstx) = QAP i) + QUPa i) (1.30)

for all arbitrary disjoint parts Py and P2 (which simply states that the value of the
property 2 associated with two disjoint parts is the sum of the individual values for
each of those parts), and
(11)
Q(P,t:x) = 0 as the volume of \(P,t) — 0. (1.31)

Under these circumstance there exists a density w(p, t; y) such that

Q(PJ:\lf/,.'Iluf:\)nllu (1.32)
Jp

In balance laws we need to compute the material rate of such

integrals.
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