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1. (20%) What are the four assumptions of Bernoulli’s equation? %-
12
2. Considering a rectangutar channel. The width is B and the flow depth is d. The fon
velocity distribution is u=ky in which k is a constant, and y is the vertical distance
from the channel bottom. Please calculate: ,_;‘_2
(1) Mean velocity {15%) T‘g i

(2) Froude number {10%).

3. (20%) Figure shows a Venturi meter with pressure p1 and p2 section 1 and 2.
Assuming the cross-session area are Al and A2, please derive the equation for

the volume flow rate in terms of p1, pz2, Al, and A2.

4. Given the stream function of a 2D flow field
X
p=Uo(1-7)y

UD = At
Where the constant A has dimension m/s?, t istimeand L isa given length.

(1) {10%) Calculate the velocity components u and v, where

- @J— ; ‘U = _—ﬂ{
oy dx
(2) (10%) Show that the flow is irrational, In which w, = g% - g—;

(3} (15%) Calculate the x-component of the material time derivative -]]))—]: in

Eulerian coordinates, in which
Du du du dv

E=E+uax+vgj—l




