Homework #3 Deadline: March 13, 2018, 12:20.
1. Consider an incompressible fluid whose Cauchy stress tensor is described by a relation
T=-pIl+S, (1+][S*)"?S=D.

Study a simple shear flow between two infinite parallel plates located in y = —1 and
y = 1. At both boundaries assume no slip boundary condition. Find the solution u(y)
using the following viscosity in the calculation: pg = 1 Pas. Plot the result corresponding
to r = —2,2,10 (normalize all graphs such that the maximum velocity is equal to one).

2. Prove that a response of a generalized Bingham fluid

S|<t"< D=0

D
S| > 7" < S = T*ﬁ + Q,u(\D\Q)D
is equivalent to the constitutive relation
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21(D?)D = S,

S|

where 2t := max{0,z}, 7* > 0 and pu(-) : Rf — R*.



