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2.1 Newton’s First Law 

 An object in motion stays in motion, or 

an object at rest stays at rest until acted 

upon by an outside force 

 

 A push or a pull. 



Inertia 

 Objects resist changes in their state of 

motion 

 

 Mass is the only thing that affects inertia. 

 

 The more massive an object is, the more 

force required to get the same change in 

motion 



Force 

 A push or a pull 

 

 Any action that has the ability to change 

motion 

 

 There can be no change in motion 

without a force 



Units of Force 

 Newtons (N) 

 

 1 pound = 4.448 Newtons 



Net Force 

 All forces acting on an 

object are added 

together, resulting in 

one net force 

 

 An object sitting on a 

table has a “normal” 

force preventing it 

from falling 



Net Force (cont.) 

  



2.2 Newton’s Second Law 

 Force = mass x acceleration 

 

 F = ma 

 

 Acceleration - the rate at which your 

speed changes 



Unit of Acceleration 

 Meters per second per second 

 

 Meters per second squared    
𝑚

𝑠2
 

 



Newton’s Second Law (cont.) 

  



Net Force and Acceleration 

 The net force is what causes acceleration 

 

 If there is no acceleration, the net force 

must be zero 

 

 If there is an acceleration, there must be 

a net force 



Calculating Acceleration 

𝑎 =
𝑣2 − 𝑣1

𝑡
 

 

 𝑎 = acceleration (m/s2) 

 𝑣1 = initial velocity (m/s) 

 𝑣2 = final velocity (m/s) 

 𝑡 = time (s) 

 



Energy and Force 

 Force is the action 

through which energy 

moves 

 



2.3 Gravity and Free Fall 

 An object is in free fall if it is accelerating 

due to the force of gravity and no other 

forces are acting on it. 

 

 Acceleration due to gravity is 9.8 m/s2 

 

g = 9.8 m/s2 

 



Gravity and Free Fall (cont.) 



Gravity and Free Fall (cont.) 



Average Speed 

Only where acceleration is constant. 

What is the average 

speed of a rock that 

falls for 5 seconds? 



Average Speed (cont.) 

What is the average 

speed of a rock that 

falls for 5 seconds? 

Initial speed is 0. 

 

Vf = gt   and   Vavg = 
𝑣

𝑖
+𝑣𝑓

2
 

 

Vf = (9.8 m/s2)(5 s) = 49 m/s 

 

Vavg = 
0 + 49 𝑚/𝑠

2
 = 24.5 m/s 



Free Fall Distance 

Or, if the initial speed is 

zero: 

 

 𝒅 =
𝟏

𝟐
𝒈𝒕𝟐 

 

 

Where g = 9.8 m/s2 



Gravity and Weight 

g = gravity (Earth is 9.8 m/s2) 

 

F = ma 

 

W = mg 



Terminal Velocity 

 When something falls, air resistance acts 
against the direction of motion 

 

 The size and shape of the object affect 
the amount of force 

 

 When the force applied by the air 
resistance equals the force of gravity, the 
object falls at a constant speed, or 
terminal velocity 



Terminal Velocity (cont.) 

 A tightly crumpled piece of paper falls 

faster than a flat piece because the flat 

piece has more air resistance. 

 

 A sky diver falls at over 100mph, but 

when the parachute opens, the increased 

air resistance slows the person so they 

can land safely. 


