
Pre-Class Questions 

Problem Set (due next time) 
Ch 4 - 27, 28, 31, 42 

Lecture Outline 
1.  Newton's Third Law - The Law of Action/Reaction 
2.  Free Body Diagrams 

Newton's Third Law  



Newton's Third Law - The Law of Action and Reaction 
“When one object exerts a force on a second object, the second object exerts 
an equal, but opposite force on the first object.”  

Two key ideas: 
• Force is not a property of an object, it is a mutual interaction between 
two objects. 
• If you examine a system that includes both objects, there will be no 
net force.  







Example 1:  For a block at rest on a table, (a)draw a free-body indicating all the forces on 
the object. (b)Use Newton’s Second Law to find their magnitudes. (c)Describe the reaction 
force to each force acting on the block.  



Example 2:  A 20.0kg crate rests on top of a 30.0kg crate.  (a)Draw the free-body 
diagram for the system as a whole, (b)the 20.0kg crate, and (c)the 30.0kg crate.  Find 
(d)the normal force that the 30.0kg crate exerts on the 20.0kg crate and (e)the normal 
force that the ground exerts on the 30.0kg crate.  



Physics Ranking Tasks 29 Mechanics

Ropes Pulling Boxes—Rope Tension 27

The figures below show boxes that are being pulled by ropes along frictionless surfaces, accelerating
toward the left. All of the boxes are identical, and the acceleration is the same in each figure. As you can
see, some of the boxes are pulled by ropes attached to the box in front of them.

Rank the ropes from greatest to least on the basis of the tension in the rope.

A B C

D E F

a a

a

Greatest  1_______  2________  3________  4________  5________  6________  Least

Or, all of the tensions will be the same. _______

Please carefully explain your reasoning.

How sure were you of your ranking?  (circle one)
Basically Guessed                                          Sure                                                  Very Sure
1             2              3             4              5              6              7              8              9            10

                                                
27 S. Loucks



Lecture 10- Summary 

Newton's First Law - The Law of Inertia 
“Every object will move with a constant velocity unless a force acts on it.” 

Newton's Second Law - ∑F=ma 
“The acceleration of an object is directly proportional to the net force acting on it 
and inversely proportional to its mass.  The direction of the acceleration is in the 
direction of the net force.” 

Newton's Third Law - The Law of Action/Reaction 
“When one object exerts a force on a second object, the second object exerts an 
equal, but opposite force on the first object.” 

Free-body Diagrams 
1.  Choose a system. 
2.  Draw the forces acting on the system from the outside. 


