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Estimation of the finite interval definite integral of
an elementary function using spreadsheet software

—for normal distribution, Maxwell-Boltzmann distribution, and
the estimation of the volume of cross tubes with different diameters—
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Abstract

Calculating the definite integrals of elementary functions, such as the normal distribution by the Gauss function, the Maxwell-
Boltzmann distribution by its expectation value, and the volume of cross tubes of different diameters by using the elliptic
function, is a necessary skill to be acquired in elementary engineering education at universities. In order to obtain analytically the
definite integrals of these elementary functions on finite intervals, indefinite integrals of these functions should be obtained,
however, which is denied by Liouville's theorem. In this paper, the method for students in the first year of universities to estimate
these integrals numerically by using spreadsheet software is described.
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