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Force is such a common concept that unless we are 
physicists or engineers we just use our intuitive  feeling 
about it. Force controls all motion in the world. We 
often  aware of forces on the body such as the force 
involved when we bump into objects. we are usually 
unaware of important forces in the body, for example, 
the muscular forces that cause the blood to circulate 
and the lungs to take in air.  



Physicist like to consider the very fundamental origins of 
force. The first fundamental force described was 
gravitational force. Newton formulated the law of 
universal gravitation. This law states that there is a force 
of attraction between any two objects; our weight is due 
to the attraction between the earth and our bodies .the 
gravitational forces is much smaller on the moon .one of 
the important medical effects of gravitational force is the 
formation of varicose veins in the legs as the venous 
blood travels against the force of gravity on its way to the 
heart  



The second fundamental force described by physicist was 

electron force. This force is more complicated than gravity 

since it involves attractive and repulsive forces between 

static electrical charges as well as magnetic forces 

produced  by moving electrical charges ( electric currently 

). Electrical forces are immense compared to gravitational  

force . 
 
 



for  example, the electrical force between an electron 
and a proton in a hydrogen atom is about 10 39 times 
greater than the gravitational force between them. We 
are compelled to mention the two other known 
fundamental forces, which involve the nucleus of the 
atom. 
one of these, the strong nuclear forces , is much larger 
than the other ; it acts as the '' glue'' to hold the nucleus 
together against the repulsive forces produced by the 
proton on each other. 

 



Statics  

In this section we discuss forces involved with muscles, 
bones, and tendons. 
When objects are stationary ( static) they are in a state of 
equilibrium  the sum of the forces in any direction is 
equal to zero, and the sum of the torques about any axis 
also equal zero. 
Many of muscle and bone systems of the body act as 
levers. Levers are classified as first, second , and third –
class systems 





Fig.( 1).Third class levers are most  common in  the body 
, second – class levers are next in number, and first-class 
levers are least common.  
A simple  example of a lever system in the body is the 
case of the biceps muscle and the radius bone acting to 
support a weight  W in the hand  ( Fig.1.a).Figure 1.b 
shows the forces and dimensions of a typical arm .  



Frictional Forces 
 
Friction and the energy loss due to friction appear everywhere in our 
everday life. Friction limits the efficiency of most machines such as electrical 
generators and automobiles. On the other hand, we make use of friction in 
devices such as rubber tries and automobile brakes. 
In the body, friction effects are often important. When a person is walking, 
as the heel  of the  foot touches the ground a force is transmitted from the 
foot to the ground. We can resolve this force into horizontal and vertical 
component. The vertical reaction force is supplied by the surface and is 
labeled N( a normal force).The horizontal reaction component must be 
supplied by frictional force. The maximum force of friction f is usually 
described by 





Where N is a normal force and 𝜇 is 
the coefficient of friction between 
the two surfaces. The value of 𝜇  
depends upon the two materials in 
contact, and it is essentially 
independent of the surface area. 



Dyanmics 
 
Let us now examine forces on the body where acceleration 
or deceleration is involved; for simplicity, we will usually 
consider cases in which the acceleration or deceleration is 
constant. If we limit ourselves to one-dimensional motion, 
then Newton s second law, force equals mass times 
acceleration, can be written without vector natation as  

 





Example 1 

A 60 kg (135 Ib )person walking at 1 m/sec (2mph) bumps into a 
wall and stops in a distance of 2.5 cm in about 0.05 sec. What is the 
force developed on impact ? 



A/ person walking at 1 m/sec hits his head on a steel beam. 
Assuming that head stops in 0.5cm in about 0.01 sec. If the mass 
of this head is 4 kg what is the force developed ? 

Example 2  



b/ If the steel beam has 2 cm of padding and  ∆ 𝑡 is increased to 0.04 sec 
what is the force developed ? 

An example of a dynamic force in the body is the apparent increase of weight when 
the heart  beats ( systole). About 60 g of blood is given as velocity of about 1 m/ sec 
upward in about 0.1 sec . The upward momentum given to the mass of blood is 
(0.06 kg )(1 m/sec )or 0.06 kg m / sec ; thus the downward reaction force (Newton 
third law )produced on the rest of the body is (0.06 kg m/sec)/ 0.1 sec or 0.6 N. This 
is enough to produce a noticeable jiggle on a sensitive spring-type scale  
 



Summary  


