54 Coasting at Jow Reynolds
The chapter asserted that tiny objects stop moving at once when we stop pushing
ihem. Let’s see.
- a. Consider a bacterfum, idealized as a sphere of radius 1 gm, propelling itself at
- Tums™. At time zero, the bacterium suddenly Stops swimming and coasts to a

o it travel before it stops? Comment,

. Our discussion of Brownian motion assumed that each random step was inde-

pendent of the previous one; thus, for example, we neglected the Possibility of g

residual drift speed left over from the previous step. In the Light of (a), would you
say that this assumption is Justified for a bacterium?
55 Blood flow
- Your heart pumps blood into your aorta. The maximum flow rate into the aorta is
_ 2bout 500 cm? s, Assume that the aorta has diameter 2.5 cm, that the flow is laminar

 pressure (10° Pa).

b. How much power does the heart expend just pushing blood along a 10 cm section
- ofaorta? Compare your answer with your basal metabolic rate, about 109 W, and
 comment.
¢. Thefluid velocity in laminar pipe flow is zero at the walls of the pipe and maximum
~ atthe center. Sketch the velocity as a function of distance r from the center. Find
. thevelocity at the center. Hint: The total volume flow rate, which you are given,
- equals So(r)2mrdr] :
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