
Date: _____________________ 

Introduction to Forces 
In this unit we will investigate the causes of motion. In our previous unit we studied the motion of objects 

(i.e. kinematics). In this unit we will study the cause of motion (i.e. dynamics)  

What are forces? 

Forces are pushes or pulls. These pushes and pulls cause objects to accelerate or not. The S.I unit of force is 

a the Newton (a force of 1 N is about the force required to hold a 100 g apple in the air). Forces are vector 

quantities which means they have a magnitude (size) and direction. We symbolize a force by �⃗� or F. In our 

universe there are 4 types of fundamental forces 

1. Gravity is the force that causes any two objects with mass to attract each other (the bigger the mass 

the bigger the attraction) 

2. The strong force is the force that holds the nuclei of atoms together 

3. The weak force causes some atoms to decay (nuclear radiation) 

4. The electromagnetic force binds atoms together 

Strangely of the 4 forces the weakest of these is gravity. This is a good thing as if it was stronger that the 

electromagnetic force we would fall apart! The only reason gravity seems strong is that the earth is so big. 

 

Most of the forces that we deal with in our everyday lives are called mechanical (they are electromagnetic 

in origin). These forces occur when objects come in contact. Some of the most useful are listed below 

Friction:  When two surfaces pass or try to pass over each other 

Compression:  When surfaces are pressed together 

Tension:  When objects are pulled apart (usually strings and wires) 

          

System Schemas:  

From an article written by Lou Turner, The Physics Teacher, vol. 41, October 2003, pages 404-408.  

When two objects interact, each object exerts a force on the other. Most interactions occur only when 

two bodies touch each other. For such interactions, no contact means no interactions. A few interactions 

(gravitational and electromagnetic interactions) produce forces when there is not contact between 

bodies.  

When a body is on a surface, the surface can exert a maximum of two forces on the body: a normal force 

that acts perpendicular to the surface and a frictional force that acts tangent to the surface.  

 

Creating a System Schema:  

To create system schemas, draw a circle to represent each of the bodies whose motion is being analyzed. 

Additional circles represent other bodies which interact with the bodies of interest. Lines drawn between 

two circles (interaction lines) represent the fact that these two bodies interact with one another. 

Whenever an interaction line ends on a circle, this means that the body represented by that circle 



experiences a force that is exerted by the body at the other end of the interaction line. Use solid 

interaction lines to represent direct contact forces and dashed lines to represent gravitational and/or 

electrical interactions. 

Advantages to this method:  

By counting the interaction lines, you can readily see how many forces are acting on a body.  

 

Example 1: A book at rest on a table. Let B represent the book; T represent the table; and E represent 

the earth.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Example 2: A block being pulled horizontally by a string along a table. Let B represent the block; T 

represent the table; S represent the string and E represent the earth.  
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Example 3: Two blocks stacked on top of each other being pulled horizontally by a string attached to 

the lower block. Let B1 represent the upper block; B2 represent the lower block; S represent the string; 

and E represent the earth. (upper block is the object of interest) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Practice: For each of the following situations, draw a system schema 

1.  A ball is dropped from the top of a building and it falls towards the ground.  

2. Two boxes attached by a chain are being pulled horizontally by a string. Let B1 represent the box 

attached to the string; and B2 represent the second box. (The box attached by a string is the object of 

interest)  

3. Repeat situation 2 but with the second box acting as the object of interest.  

4. Jack lifts a heavy box vertically using a string attached to a pulley. Assume the box is 1.0 m above the 

ground. The box is the object of interest.  

5. A student sits in a chair on an airplane as it flies at and altitude of 3600 feet. The student is the object of 

interest.  


