
Chapter Four: Forces in One Dimension 

Section 1: Forces and Motion 
 

Force: a push or pull exerted on an object. 

 Forces can cause objects to speed up, slow down, or change 

direction as they move. 

 A force exerted on an object causes that object’s velocity to 

change; meaning a force causes acceleration. 

 Depends on both magnitude and direction, thus force is a vector 

quantity 

 

Consider a Textbook on a table: 

 The push or pull is a force that you exert on the textbook. 

 If you push harder on an object, you have a greater effect on its 

motion. 

 The symbol F is a vector and represents the size and direction of 

a force, while F represents only the magnitude. 

 The object of interest is called the system. 

 Everything around the object that exerts forces on it is called the 

external world. 

 

Contact Force: exists when an object from the external world touches a 

system and thereby exerts a force on it. 

 You could touch an object directly or push or pull the object 

 

Field Forces: exerted without contact…gravitational force 

 When you drop the book and the gravitational forces of Earth 

cause the book to accelerate 

 

Agent: each force has a specific and identifiable cause 

 You should be able to identify the agent exerting each force  

 

Without both an agent and a system, a force does not exist. 

 

Free-body diagram: a physical model which represents the forces 

acting on a system…shows only the forces acting on a single object 



1. Draw a pictorial model 

2. Circle the system and identify every place where the system 

touches the external world 

3. Identify the contact forces and any field forces on the system 

4. Represent each force with a blue arrow that points  in the 

direction that the force is applied 

5. Choose a direction to be positive and indicate this off to the side 

of your diagram 

 

The equation a = F/m indicates that a force applied to an object causes 

the object to accelerate. 

 

One unit of force causes a 1-kg mass to accelerate at 1 m/s2, so one 

force unit has the dimensions 1 kg·m/s2 or one Newton and is 

represented by N.  

 

Combining Forces: 

When the force vectors are in the same direction, they can be replaced 

by a vector with a length equal to their combined length.  

 

If the forces are in opposite directions, the resulting vector is the length 

of the difference between the two vectors, in the direction of the greater 

force. 

 

Net force: the vector sum of all the forces on an object 

 

Newton’s Second Law: The observation that acceleration of an object 

is proportional to the net force exerted on it and inversely proportional 

to the mass of the object being accelerated 

    a  =  Fnet / m 

 Newton’s second law states that the acceleration of an object is 

equal to the sum of the forces acting on the object, divided by the 

mass of the object. 

 First, identify all the forces acting on the object.  

 Draw a free-body diagram showing the direction and relative 

strength of each force acting on the system.  

 Then, add the forces to find the net force.  



 Next, use Newton’s second law to calculate the acceleration.  

 

What is the motion of an object with no net force acting on it?  

 A stationary object with no net force acting on it will stay at its 

position. 

 

Newton’s First Law: an object that is at rest will remain at rest, and an 

object that is moving will continue to move in a straight line with 

constant speed, if and only if the net force acting on that object is zero 

 

Inertia: the tendency of an object to resist change 

 Forces are results of interactions between two objects; they are 

not properties of single objects, so inertia cannot be a force. 

 

Equilibrium: when an object has a net force equal to zero 

 Newton’s first law identifies a net force as something that 

disturbs the state of equilibrium. 

 Thus, if there is no net force acting on the object, then the object 

does not experience a change in speed or direction and is in 

equilibrium. 
 


