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The heart of a human (and of other animals as well) is essentially a circu-
lating pump. The action of a human heart is shown in Fig. 10-42. There are actu-
ally two separate paths for blood flow. The longer path takes blood to the parts
of the body, via the arteries, bringing oxygen to body tissues and picking up
carbon dioxide, which it carries back to the heart via veins. This blood is then
pumped to the lungs (the second path), where the carbon dioxide is released
and oxygen is taken up. The oxygen-laden blood is returned to the heart, where
it is again pumped to the tissues of the body.

Blood pressure is measured using either a mercury-filled manometer or one
of the other types of gauge mentioned earlier (Section 10-6), and it is usually
calibrated in mm-Hg. The gauge is attached to a closed, air-filled jacket that is
wrapped around the upper arm at the level of the heart, Fig. 10-43, Two values
of blood pressure are measured: the maximum pressure when the heart is
pumping, called svstolic pressure; and the pressure when the heart is in the
resting part of the cycle, called diastolic pressure. Initially, the air pressure in the
jacket is increased high above the systolic pressure by means of a hand pump,
and this compresses the main (brachial) artery in the arm and briefly cuts off
the flow of blood. The air pressure is then reduced slowly until blood again
begins to flow into the arm; it is detected by listening with a stethoscope to the
characteristic tapping sound’ of the blood returning to the forearm. At this
point, systolic pressure is just equal to the air pressure in the jacket which can
be read off the gauge. The air pressure is subsequently reduced further, and the
tapping sound disappears when blood at low pressure can enter the artery. At
this point, the gauge indicates the diastolic pressure. Normal systolic pressure is
around 120 mm-Hg, whereas normal diastolic pressure is around 80 mm-Hg,

"When the blood starts flowing through the constriction caused by the tight jacket, its velocity is
high and the flaw is turbulent. It is the turbulence that causes the tapping sound.

B Summary

FIGURE 10-42 (a) In the diastole
phase, the heart relaxes between
beats. Blood moves into the heart:
both atria fill rapidly. (b) When the
atria contract, the systole or
pumping phase begins. The contrac-
tion pushes the blood through the
mitral and tricuspid valves into the
ventricles. (¢) The contraction of the
ventricles forces the blood through
the semilunar valves into the
pulmonary artery, which leads to the
lungs. and to the aorta (the body’s
largest artery), which leads to the
arteries serving all the body.

(d) When the heart relaxes, the
semilunar valves close: blood fills
the atria, beginning the cycle again.

(A)pHYSICS APPLIED
Heart as a pump

(X pHvsics appLIED

Blood pressure

FIGURE 10-43 Device for
measuring blood pressure.

Jacket

The three common phases of matter are solid. liguid. and gas.
Liguids and gases are collectively called fluids, meaning they
have the ability to flow. The density of a material is defined as
its mass per unit volume:

m

PEy (10-1)

Specific gravity is the ratio of the density of the material
to the density of water (at 4°C).
Pressure is defined as force per unit area:
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