
Homework 5
ME 225: Introduction to Fluid Dynamics • D. H. Kelley

Each item counts 4 points.

1. The x and y components of velocity field are u = (6 s−1)y and v = 4 ft/s, respectively.
Determine the equation for the streamlines and sketch a few in the region y > 0.

2. A fluid particle flowing along a stagnation streamline slows down as it approaches the
stagnation point. Measurements of the dye flow in the video indicate that the location
of a particle starting on the stagnation streamline at a distance s = 0.6 ft upstream
of the stagnation point at t = 0 is given approximately by s = 0.6e−0.5t, where t is in
seconds and s is in feet.

(a) Determine the speed of a fluid particle as a function of time, Vparticle(t), as it flows
along the streamline.

(b) Determine the speed of the fluid as a function of position along the streamline,
V = V (s).

(c) Determine the fluid acceleration along the streamline as a function of position,
as = as(s).

Figure 1: Problem 4.

3. A nozzle is designed to accelerate the fluid from V1 to V2 in a linear fashion. That is,
V = ax + b, where a and b are constants. If the flow is constant with V1 = 10 m/s at
x1 = 0 and V2 = 25 m/s at x2 = 1 m, determine the local acceleration, the convective
acceleration, and the acceleration of the fluid at points (1) and (2).

4. Water flows in the branching pipe shown in Fig. 1 with uniform velocity at each inlet
and outlet. The fixed control volume indicated coincides with the system at time
t = 20 s. Make a sketch to indicate the boundary of the system at time t = 20.2 s, the
fluid that left the control volume during that 0.2-s interval, and the fluid that entered
the control volume during that 0.2-s interval.


