
 An object at rest will stay at rest, and an 
object in motion will stay in motion at 
constant velocity unless acted on by an 
unbalanced force. 

 
-Inertia is an objects resistance to change 
 
Think  Seat Belts!! If you are NOT wearing your 

seatbelt and you hit a car in front of you, your body 
will propel forward hitting the windshield. 



 The acceleration of an object as produced by 
a net force is directly proportional to the 
magnitude of the net force, in the same 
direction as the net force, and inversely 
proportional to the mass of the object. 

 
 
-As the force acting upon an object is increased, 
the acceleration of the object is increased. As the 
mass of an object is increased, the acceleration of 
the object is decreased. 



 Force= mass x acceleration (F=ma) 
 Solve:  
 An object has a mass of 8 kg and an 

acceleration of 5 m/s2.  What is the total net 
force exerted on this object? 

 Solve:  
 An object has a total net force of 20 N acting 

on it.  The object has a mass of 2 kg.  What is 
the acceleration of this object? 



 For every action force there is an equal 
and opposite reaction force. 

-All forces come in pairs 
-If you punch a wall the wall exerts a force back 

on your hand… this is why it hurts 
 
Can you identify the force pairs? 
http://www.physicsclassroom.com/class/newtla

ws/U2l4b.cfm 
 
 
 

http://www.physicsclassroom.com/class/newtlaws/U2l4b.cfm
http://www.physicsclassroom.com/class/newtlaws/U2l4b.cfm


 A “push” or “pull” 
 
 Measured in Newtons (N) in the metric 
  
 A vector quantity  
 
 Represented by drawing arrows on a 

diagram (remember the Force diagrams) 



 Weight - force of gravity  
 Normal force – surface pushing back  
 Friction - resistance force 
 Applied force - force you exert 
 Tension - applied through a rope or chain 
 Net force – total vector sum of all forces 
 Balanced forces – equal and opposite 
 Unbalanced forces – not equal and opposite 



 The force of gravity acting on a mass. 
Weight always acts down! 

Weight = mass (kg) * acceleration due to gravity 

Weight is a force…so this is a special case  
of F=ma and the unit is a Newton.  

                 F    = m  *  a 
Fg  = wt  =  m  *  g 



 The amount of matter an object is made 
up of. 

 Measured in kilograms. 
 NOT a force. 



 REVIEW 
 Defined as the force of a surface pushing 

back on an object. 
 Always directed perpendicular to the surface. 
 This is a contact force. No contact…no 

normal force. 
 NOT always equal to weight. 

Examples:   
FN 

Table 

W
a    
l  
l 

FN 



 
 A resistance force usually caused by two 

surfaces moving past each other. 
 
 Always in a direction that opposes the motion. 
 
 Measured in Newtons 
 
 Depends on surface texture and how hard the 

surfaces are pressed together  



 What is Newton’s First Law? 
 Explain what you think will happen to the book 

when you pull on the paper.  
 Write what happens when you quickly pull on the 

paper.  
 Using other objects, write down what happens 

when you perform the experiment again. 
 Does mass have any effect on the experiment? 
 If so, in what way and why? 



 When will you  need to release the ball in 
order to hit the target? Explain your 
reasoning.  

 Predict what would happen at a walking 
speed.  

 Write a summary of your results. 
 



 Static friction is the force an object must 
overcome to start moving. 

 
 
 Kinetic friction is the force an object must 

overcome to keep moving. 
Static friction is always greater 
than kinetic friction! 



k k Nf Fµ=

Nf Fµ=

s s Nf Fµ≤

Where f is the force of friction, μ is the 
coefficient of friction, and FN is the normal force 

For kinetic friction: 

For static friction: 
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