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THE “2A PROBLEM” IN THE MICROSCOPIC MECHANISM OF
GAS TRANSPORT: A TEACHING SCHEME

ZHAO Ke

(School of Physical Science and Technology, Southwest Jiaotong University, Chengdu, Sichuan 611756)
Abstract The “21 problem” (the mean free path of a molecule crossing a boundary is twice
the mean free path in the gas molecules) in deriving the microscopic mechanism of transport
coefficients for gases is a common point of confusion in thermal physics teaching. This paper
first systematically reviews the treatment of this problem in domestic and foreign textbooks
and domestic teaching papers, including solid angle integration and one-dimensional motion
simplified models. Then, a classroom teaching scheme using line segments to represent mo-
lecular free paths is proposed, and some key issues related to it are discussed. This scheme al-
lows students to qualitatively understand and accept the conclusions related to “21” in a short
class time without the need for integral calculations.
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