
Homework 1
ME 225: Introduction to Fluid Dynamics • D. H. Kelley

Each item counts 4 points.

1. If V is a velocity, l is a length, and ν a fluid property having dimensions of L2T−1,
which of the following combinations are dimensionless?

(a) V lν

(b) V l/ν

(c) V 2ν

(d) V l−1ν−1

2. Dimensionless combinations of quantities (commonly called dimensionless parameters)
play an important role in fluid mechanics. Make up four possible dimensionless pa-
rameters by using combinations of some of the quantities listed in Fig. 1.

Figure 1: Dimensions associated with common physical quantities.

3. The density of a certain liquid is 2.15 slugs/ft3. Determine is specific weight and
specific gravity.

4. (See Fluids in the News article titled “A vital fluid,” Section 1.6.) Some measurements
on a blood sample at 37◦C (98.6◦F) indicate a shearing stress of 0.52 N/m2 for a
corresponding rate of shearing strain of 200 s−1. Determine the apparent viscosity of
the blood and compare it with the viscosity of water at the same temperature.



5. A Newtonian fluid having a specific gravity of 0.92 and a kinematic viscosity of 4 ×
10−4 m2/s flows past a fixed surface. Due to the no-slip condition, the velocity at
the fixed surface is zero (as shown in Video V1.4), and the velocity profile near the
surface is shown in Fig. 2. Determine the magnitude and direction of the shearing
stress developed on the plate. Express your answer in terms of U and δ, with U and δ
expressed in units of meters per second and meters, respectively.

Figure 2: Problem 5.

Figure 3: Problem 7.

6. Bathyscaphes are capable of submerging to great depths in the ocean. What is the
pressure at a depth of 5 km, assuming that seawater has a constant specific weight of
10.1 kN/m3? Express your answer in pascals and psi.

7. Bourdon gages (see Video V2.3 and Fig 3) are commonly used to measure pressure.
When such a gage is attached to the closed water tank of Fig. 3 the gage reads 5 psi.
What is the absolute air pressure in the tank? Assume standard atmospheric pressure
of 14.7 psi.
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