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The mathematical modeling for the two-dimensional boundary layer flow of an Oldroyd-B fluid 
is presented. The developed equations are used to discuss the problem of two-dimensional flow in the 
region of a stagnation point over a stretching sheet [1-5]. The obtained partial differential equations are 
reduced to an ordinary differential equation by a suitable transformation. The obtained equation is then 
solved using a finite difference method. The influence of the pertinent fluid parameters on the velocity is 
discussed through graphs. The behavior of f′′(0) is also investigated for the change in parameter values. 

 
Our main focus is to discuss the effects of relaxation and retardation time parameters on the 

velocity components in the x and y directions. In addition to it the skin friction coefficient is evaluated 
which is a measure of frictional drag at the surface. Fig. 1 illustrates that the boundary layer thickness 
decreases due to an increase in the relaxation time constant. The reason is that a higher relaxation time 
constant give rise to a slower recovery process and as a result the boundary layer thickness grows at a 
slower rate for a higher value of the relaxation time constant when compared with its lower value 

 

 
 

Fig. 1 The velocity profile (f 
/ (η)) vs. space coordinate (η) 

                                 for different values of relaxation time parameters 
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