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Abstract The study of an unsteady in-
compressible electrically conducting viscous non-
Newtonian power-law fluid over an infinite porous
flat plate embedded in a porous medium has been
made. The similarity transformations are used to
reduce the governing coupled non-linear partial dif-
ferential equations to a non-linear ordinary differ-
ential equation. An analytical solutions to the fe-
sulting non-linear ordinary differential equation are
obtained using the method of successive approxima-
tions. The effects of the power-law index, the per-
meability and the magnetic parameters on the ve-
locity distributions and the skin-friction coellicient
are discussed.
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1. Introduction

Non Newtonian fluids has received consider-
able attention because of the wide use of these
fluids in chemicnl process industries, drilling of
potrolenm, polymer solutions, puaints and molten
plusties. Muny of the non Nowtonbun flulds encoun-
tered in chemical engineering processes are known
to follow the empirical Ostwald-de Wacle power-law

model(l]. Flows of many plastics melts may be de-
scribed in terms of this power-law.

The boundary layer concept in the theory of
non Newtonian power -law fluids was first investi-
gated by Schowaltor(2], who formulated the bound-
ary layer equations and established the conditions
for the existence of a similarity solution. Acrivos(3)
presented a theoretical analysis of laminar natural
convection heat transfer to non-Newtonian fluid.
Acrivos et al.[4-5] studied the steady flow of non-
Newtonian fluids over a plate. Ezzat, M.[6] studied
the flow of an unsteady incompressible electrically
conducting viscous non-Newtonian power-law fluid
past an infinite porous plate with a periodically al-
ternating suction-injection of the fluid in the pres-
ence of a transverse uniform magnetic field.

Recently, Gamal Abdel- Rahman (7] has investi-
gated the formation of magnetohydrodynamic, un-
steady flow of an incompressible, non-Newtonian
power-law electrically conducting fluid past an infi-
nite porous plate in a porous medium. By assum-
ing that the magnetic Reynolds number is small
and applying a similarity solutions, Gamal has ob-
tained a third order non- linear ordinary differential
oquation for f(y) (see oquation (10) in [1)). The

trunsformed boundary conditions for the problem:

we S(0) = 0wl f'(00) = 1. Ho wssumod an addls
tional boundary condition f(0) = 0 (equation (11)
in [1]) , which has not any physical moaning and is
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