
Unit 4  Motion, Force & Newton’s Laws Key Concept Notes:  
 

Motion  

Speed – The distance an object travels in a certain time   S =  d/ t  

   Use this triangle to calculate speed, distance, or time 

o Speed = distance ÷  time  (standard unit of measure is meters/ second 

Velocity – Distance an object travels in a certain time (with direction)  V = d/ t   

Velocity is Speed with a given direction example:  a car going 50mph south 

Acceleration – A change in an objects velocity in a certain amount of time 

(slowing, speeding up, starting, stopping, or turning) 

Acceleration due to gravity is 9.8m/ s
2 
 (may be indicated by the words: falling, 

dropping, or freefall) 

Mass – the amount of matter in an object. 

o The mass of an object is the same anywhere in the universe 

Weight is an amount that tells how heavy something is 

o Depends on the gravity at the objects location (an object will weigh more on 

Earth than on the Moon 

o 9.8 m/s2  is the acceleration due to gravity on Earth 
 

Force – a push or pull on an object.  Force is measured in Newtons (N)  

       

 Force can be calculated by:   Force = mass x acceleration 

 Use this triangle to calculate force, mass or acceleration
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 Net Force- the total of all the forces acting on an object  

o To calculate net force: 

 Add forces that are acting in the same direction 

 Subtract forces that are acting in opposite directions 

 Balanced forces  

o When net forces =  zero 

o Balanced forces do not change an objects motion (the object will stay at 

constant speed or will stay still if not moving) 

 Unbalanced forces 

o When the net forces are not zero 

o **Unbalanced forces cause an object to accelerate (change its motion)** 

 Applied Forces are forces that involve direct contact such as friction 

 Friction is a force that causes things to slow down 

o Not all forces involve direct contact:  ex) gravity, magnetism 

 Gravity is a force which will cause objects to accelerate towards Earth 

 

Inertia 

 The tendency of objects to maintain their motion 

 Objects in motion tend to stay in motion and objects at rest tend to stay at rest  

 Heavier, more massive objects are more difficult to move if they are sitting still; 

Massive objects are also more difficult to stop if they are already moving.  

Therefore More massive objects have more inertia than less massive objects 

   

Newtons Three Laws of Motion: 

1. Law of Inertia: objects in motion stay in motion; objects at rest tend to stay at rest 

(unless acted on by unbalanced forces)   

 

2. Law of Acceleration: the acceleration of an object depends on its mass and the force 

applied  F = ma  (force = mass x acceleration) Or  a = F ÷  m 

 

3.   Law of Equal and Opposite Forces: every action has an equal and opposite reaction 

(forces come in pairs)   


