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1. Introduction

In the past few years, the study of non-Newtonian fluids has become very important due to its
technological, engineering, and industrial applications, especially with the emergence of the polymer
industry, the petroleum industry, plastics, and others. Therefore, there is no definitive model for non-
Newtonian fluids. Subcategories of these fluids are constructed based on a physical concept that
enables them to be effectively modeled. One of these fluid subclasses is a third-grade fluid [1]. Many
researchers have made great efforts to discuss solutions to the problems of flowing Newtonian and
non-Newtonian fluids numerically and analytically, such as Mahmood et al., [2], who solved the
problem of the effect of thermal buoyancy force on the flow of an unstable third-order magneto
hydrodynamic (MHD) fluid with convective cooling by using the finite element method for calculating
fluid velocity and temperature. Mohammed et al., [3] applied the finite element method to the
equation of continuity and energy conservation for the flow of a compressible Newtonian fluid in a
two-dimensional channel. Chinyoka and Makinde [4] suggested the finite difference method to MHD
for a third-order fluid flow with ohm heating. Abbas et al., [5] studied the effects of MHD on the
phenomenon of heat and mass transfer of a third-grade fluid on an exponentially extended plate
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