
Homework 10
ME 225: Introduction to Fluid Dynamics • D. H. Kelley

Each item counts 4 points.

1. Two sources, one of strength m and the other with strength 3m, are located on the
x axis as shown in Fig. 1. Determine the location of the stagnation point in the flow
produced by these sources.

Figure 1: Problem 1.

2. Consider a uniform flow in the positive x direction combined with a free vortex located
at the origin of the coordinate system. The streamline ψ = 0 passes through the point
x = 4, y = 0. Determine the equation of this streamline.

3. Potential flow against a flat plate (Fig. 2a) can be described with the stream function
ψ = Axy, where A is a constant. This type of flow is commonly called a “stagnation
point” flow since it can be used to describe the flow in the vicinity of the stagnation
point at O. By adding a source of strength m at point O, stagnation point flow against
a flat plate with a “bump” is obtained, as illustrated in Fig. 2b. Determine the re-
lationship between the bump height h, the constant A, and the source strength m.

Figure 2: Problem 3.

4. The velocity potential for a certain inviscid, incompressible flow field is given by the
equation ϕ = 2x2y− 2y3/3, where ϕ has the units of m2/s when x and y are in meters.



Determine the pressure at point x = 2 m, y = 2 m if the pressure at x = 1 m, y = 1 m
is 200 kPa. Elevation changes can be neglected, and the fluid is water.

5. An ideal fluid flows past an infinitely long semicircular “hump” located along a plane
boundary as shown in Fig. 3. Far from the hump the velocity field is uniform, and the
pressure is p0.

(a) Determine expressions for the maximum and minimum values of the pressure along
the hump, and indicate where these points are located. Express your answer in
terms of ρ, U , and p0.

(b) If the solid surface is the ψ = 0 streamline, determine the streamline passing
through the point θ = π/2, r = 2a.

Figure 3: Problem 5.
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