Solution 1.81*

The asterisk * denotes this as a relatively difficult problem. From Eq. (1.39),

dx dx dy dy

u K(xz—yz): v —2K xy

,or: 2xydx + (x> —y*)dy =0

The latter form is suitable for determining ‘exactness’. The equation M dx + N dy = 0 is exact if
oM /oy = ON [ ox . Check this: 0(2xy)/ oy = 2x = 8(x* —y?) , Yes, the equation is exact.
To finish, find the function F for which oF /ox =M =2xy and oF /dy = x* —y? Integrating

each of these yields the final function F =x% - y*3 = constant, which is the equation of the
streamlines for this problem. The figure shows the flow patterns for various values of the
constant. It is as if the flow were trapped between six 60° walls. The arrows are determined by
checking the directions of u and v in each of the six segments.
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