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Unit 1: Kinematics and Dynamics 
Lesson 1.5: Free body diagram and Newton’s Law of motion (Chapter 2.1 & 2.2) 
 
 
Inertia: the property of matter that causes an object to resist any changes in motion. Objects have more mass have 
more inertia.  
 
Then Newton developed his first law of motion after Galileo introduced his concepts of inertia.  
**If you are interested in Galileo’s inertia experiment, please go to: 

 http://zonalandeducation.com/mstm/physics/mechanics/forces/galileo/galileoInertia.html  
 
Newton’s first Law: If the external net force on an object is zero, the object will remain at rest or continue to move at a 
constant velocity.  
  
 
Newton’s second law: If the net external force on an object is not zero, the object will accelerate in the direction of the 
net force. The magnitude of the acceleration is directly proportional to the magnitude of the net force and inversely 
proportional to the object’s mass.  

𝒂""⃗ = ∑𝑭""⃗

𝒎
 or ∑𝑭""⃗ = 𝒎𝒂""⃗  

 
*** Gizmos – Fan Cart Physics  

https://www.explorelearning.com/index.cfm?method=cResource.dspView&ResourceID=403&ClassID=2499654  
 
Newton’s Third Law: For every action force, there exists a simultaneous reaction force that is equal in magnitude but 
opposite in direction. (action-reaction force) 
 

 
 
Example 1: Use Newton’s First Law and Action-Reaction force to analyze real world application 
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Example 2: Use action-reaction force to analyze real world application 

 
 
 
 
 
Example 3: Tension force and acceleration problem 

        
 
 
 
 
 
 
 
 
Practice 1: Tension force and acceleration problem 
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Practice 2: Tension force and acceleration problem              
 

 
 
 
 
 
 
 
 
 
 
Practice 3: Pulley Problem                    (I will draw diagram on board!!!) 
Tarzan (95kg) and Jane (65kg) are holding onto a rope one either side of a frictionless pulley.  
a) Calculate the acceleration of Tarzan & Jane  
b) Calculate the tension in the rope.  
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Practice 4: Apparent Weight – Person on scale in Elevator 
 
A person with mass, m, who is located at or near the surface of the Earth will always have some weight, W = mg. When a 
person stands on a scale, the reading (the number of pounds or newtons) on the scale is actually the Normal force that 
the  scale exerts back towards the person to support the person’s weight. (Note that the person and the scale are 
stationary relative to each other, in other words they are always in contact with each other, so they always have equal 
and opposite action and reaction forces acting between them.) 
Things get complicated, though, when the scale and the person experience acceleration. This will change the contact 
force (the normal force) between the person and the scale.  
 
 
Your task is the compare the relationship between apparent weight (normal force) and actual weight.  
 
Just fill in >, =, or < and briefly explain your choice.  
 

 
Case 1: No acceleration of elevator 
 
Apparent Weight ____ Actual Weight 
 

 
Case 2: Accelerating upward 
 
Apparent Weight ____ Actual Weight 
 
 

 
Case 3: Accelerating downward 
 
Apparent Weight ____ Actual Weight 

 
Case 4: Decelerating upward  
 
Apparent Weight __________ Actual Weight 
 

 
Case 5: Decelerating downward  
 
Apparent Weight __________ Actual Weight 
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Example 3: Kinematics & Newton’s Laws 
 

   
How far does she slide? 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Practice 5: The vertical jump 
An exceptional standing jump would raise a person 0.80 m off the ground.  To do this, a 61 kg 
person crouches 0.20 m and pushes off from the ground, exerting a force on it.  By Newton’s 
third law, the ground pushes back with an equal and opposite force, which accelerates the person 
off the ground. 
a) What is the jumper’s speed just as he leaves the ground? 
b) What force must he exert on the ground to perform the 0.80 m jump? 
 
 
 
 
 
 
 
 
 
 
 
 
 


