Chapter 12
Example Problems

1. The aorta is the principal blood vessel through which blood leave the heart in order to
circulate around the body. The aorta has a radius of about 10.0 mm.
a. Calculate the average speed of the blood in the aorta if the flow rate is 5.0 L/min.
b. Blood also flows through smaller blood vessels know as capillaries. When the rate of
blood flow is 5.0 L/min, the speed of the blood in the capillaries is about 0.33 mm/s.
Given that the average diameter of a capillary is 8.0 um, calculate the number of
capillaries in the blood circulatory system.

2. The speed of water in a garden hose increases from 1.96 m/s to 25.5 m/s going from the hose
to the nozzle. Calculate the pressure in the hose given that the absolute pressure in the nozzle
is about 1.01 x 10° Pa.



3. Suppose the flow rate of blood in a coronary artery has been reduced to half its normal value
by plaque deposits. Assuming that there is no turbulence, by what factor has the radius of the
artery been reduced?

4. An 1V system supplies saline solution to a patient at the rate of 0.120 cm?/s through a needle
of radius 0.150 mm and length 2.50 cm. What pressure is needed at the entrance of the
needle to cause this flow, assuming the viscosity of the saline solution to be 1.002 x 107
Pa-s? The gauge pressure of the blood in the patient’s vein is 8.00 mmHg.



