45 MEAZIESAZSER  HAB R B N % Ll»g

Amt 5 AMo 1 H

1. (20%) Determine which of the following pairs of velocity components u and v satisfy the
equation of continuity for a 2D incompressible flow.

(a) u = ox/(x* +y?) and v = -cy/(x* + y?),

(b) u = -cx/y and v = ¢ In(xy)

where c is a constant.

2. (20%) Given a 2-D flow field: V= X7y i— Xy’ j
Please determine the equation of the streamline passing through the point (3, 2).

3. (20%) Given a velocity field: V = (3x>—2xy) i + (y* — 6xy + 3yz?)j — (2 + xy*)k
(a) Please determine the vorticity of the flow at position (2, 3, 1).
(b) Is this a rotational flow? Please show it.

4. (20%) Calculate the circulation about the square enclosed by x =+1 and y = +1 in the
xy-plane for the 2-D flow of ¥=ui+ v j, where u= 3x*+yand v = - (6xy + X)

[Hint: You can use the equation of circulation (1) /'=- $.Vedr,or(2) I'=- S (VxV)edsS |

5. (20%) Consider an incompressible, irrotational, two-dimensional flow, where the stream
function is = 2xy?, please find the velocity potential ¢.




