
Homework 2
ME 225: Introduction to Fluid Dynamics • D. H. Kelley

Each item counts 4 points.

1. For the inclined-tube manometer of Fig. 1 the pressure in pipe A is 0.8 psi. The fluid
in both pipes A and B is water, and the gage fluid in the manometer has a specific
gravity of 2.6. What is the pressure in pipe B corresponding to the differential reading
shown?

Figure 1: Problem 1. Figure 2: Problem 3.

2. An area in the form of an isosceles triangle with a base width of 6 ft and an altitude
of 8 ft lies in the plane forming one wall of a tank which contains a liquid having a
specific weight of 79.8 lb/ft3. The side slopes upward making an angle of 60◦ with the
horizontal. The base of the triangle is horizontal and the vertex is above the base.
Determine the resultant force the fluid exerts on the area when the fluid depth is 20 ft
above the base of the triangular area. Show, with the aid of a sketch, where the center
of pressure is located.

3. A 200-lb homogeneous gate of 10-ft width and 5-ft length is hinged at point A and
held in place by a 12-ft-long brace as shown in Fig 2. As the bottom of the brace is
moved to the right, the water level remains at the top of the gate. The line of action
of the force that the brace exerts on the gate is along the brace.

(a) Plot the magnitude of the force exerted on the gate by the brace as a function of
the angle of the gate, θ, for 0 ≤ θ ≤ 90◦.

(b) Repeat the calculations for the case in which the weight of the gate is negligible.
Comment on the results as θ → 0.

4. A 3-m-long curved gate is located in the side of a reservoir containing water as shown
in Fig. 3. Determine the magnitude of the horizontal and vertical components of the
force of the water on the gate. Will this force pass through point A? Explain.

5. A tank wall has the shape shown in Fig.4. Determine the horizontal and vertical
components of the force of the water on a 1-ft-width of the curved section AB.



Figure 3: Problem 4.
Figure 4: Problem 5.
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