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Any physical interpretation of a line integral . f(x, y) ds depends on the physical inter-
pretation of the function f. Suppose that p(x, y) represents the linear density at a point
(x, y) of a thin wire shaped like a curve C. Then the mass of the part of the wire from P;_,
to P; in Figure 1 is approximately p(x}*, y) As; and so the total mass of the wire is approx-
imately = p(xf, yi*) As;. By taking more and more points on the curve, we obtain the mass
m of the wire as the limiting value of these approximations:
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