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ABSTRACT

In this note we determine explicit new exact solutions for unsteady inhomogeneous
motions of a neo-Hookean solid due to the application of boundary traction that
engenders a displacement along a coordinate direction that is proportional to the
coordinate. The problem is the counterpart of a problem in fluid mechanics
concerning the boundary layer flow due to a flexible boundary being stretched in
such a manner that the velocity in a coordinate direction is proportional to its
coordinate.

1. Introduction

There have been many studies devoted to the dynamics of isotropic incompressible

solids in general (Hayes [1], Hayes and Rivlin [2; 3], Carroll [4�/7]) and the neo-

Hookean and Mooney�/Rivlin solid in particular (Boulanger and Hayes [8�/11],

Currie and Hayes [14]). In incompressible materials, by virtue of the presence of the

indeterminate part of the stress, it is possible to engender motions by assigning the

appropriate structure to the indeterminate part. Such a possibility notwithstanding,
there are few explicit exact solutions available in the case of non-linear elastic

materials.

In this note we study a special class of dynamic motions of an incompressible

neo-Hookean solid wherein a particle at an x coordinate undergoes a displacement

along the X direction that is proportional to its x coordinate. Such a motion can be

engendered in a half-plane, that above the X�/Z plane, say, by applying boundary

tractions to the X�/Z plane such that the X -component of the displacement is

proportional to the X coordinate of the particle. We find that a rich class of motions
are possible that correspond to a variety of pressure fields. Exact solutions serve a

dual purpose. In addition to providing an explicit solution which can be analysed in

detail they provide a means for checking the accuracy of complicated computational

schemes that are used to study complex non-linear equations.

The steady flow of a Navier�/Stokes fluid due to the stretching of a sheet so that

the velocity at a particular coordinate is proportional to its location has been studied

in much detail within the context of the classical linearly viscous Navier�/Stokes fluid

(see Chang and Kazarinoff [13], Danberg and Fansler [15], McLeod and Rajagopal
[16], Troy et al . [18]), and non-Newtonian fluids (see McLeod and Rajagopal [16],
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