Reading Guide Chapter 4   2nd day

Terms you should know:  tension, normal force, inertial reference frames

Learning Objectives from the beginning of the chapter in OpenStax College Physics 
4.4. Newton’s Third Law of Motion: Symmetry in Forces
• Understand Newton's third law of motion.

• Apply Newton's third law to define systems and solve problems of motion.
4.5. Normal, Tension, and Other Examples of Forces
• Define normal and tension forces.

• Apply Newton's laws of motion to solve problems involving a variety of forces.

• Use trigonometric identities to resolve weight into components.
4.4 Newton’s Third Law of Motion: Symmetry in Forces  (page 154 in pdf file)
Can you think of a force in the universe that does not have another force associated with it that is equal in magnitude but opposite in direction?

TRUE or FALSE There are no isolated (unpaired) forces in the universe.

Newton's Third Law:  Whenever one object exerts a force on a second object, the second object exerts an equal and oppositely directed force on the first object.  F21 = - F12
The name “Action Reaction” for Newton’s Third Law is misleading in that there is no time delay for the appearance of the “reaction” force.  The two forces have equal magnitudes at all times.

TRUE or FALSE  The “action reaction” forces always act on different objects.
TRUE or FALSE  The apparent weight (measured by a bathroom scale) of a person riding in an elevator which is accelerating upward at 1 m/s2  is smaller than the weight of the same person standing in the elevator as it moves upward at a constant rate of 3 m/s.

In class we may watch a video   

on this topic.

Make a free-body diagram of a student who is sitting in a chair.  Draw all of the forces that act on the student and all of the Third Law paired forces.

In systems where there is more than one object you should start your analysis by finding the net EXTERNAL force acting on the system and the total mass of the system.  Then you will be able to calculate the acceleration of the system.  After this step you will draw the free body diagram for a section of the system and  calculate the tension in the connection between the masses.
A massless rope is attached to a block of wood that has a mass of 8 kg.  A student is pulling to the right on the horizontal rope with a force of 9 Newtons.  A 3 kg block of aluminum is attached by a massless string to the left side of the block of wood.  The wood and aluminum are on a horizontal table.  Ignore friction.  Calculate the force the string applies to the aluminum object.

4.5 Normal, Tension, and Other Examples of Forces
Contact force:  a force that occurs between two objects when they are touching
TRUE or FALSE There is only one force in contact force situations.
Normal force: a contact force that is perpendicular to the surface

TRUE or FALSE  Tension in a rope  is a force.
Inclined Plane Problems    When an object is on an inclined plane the weight vector is not parallel nor perpendicular to the plane.  Remember that when we write equations we must only use quantities that are parallel to each other.  We will be interested in the velocity along the plane and the displacement along the plane.  How can you manipulate the weight such that you can use it in the equations?

Suppose a 5 kg object is resting on a frictionless inclined plane that has an angle of 38 degrees. The object is 1.3 meters up from the bottom of the plane.  It is released from rest at a certain instant of time.  Draw a free-body diagram at this time with the goal that you will calculate the time for the object to reach the bottom of the plane.

Calculate the component of gravity acting down the plane.  Calculate the component of gravity perpendicular to the plane.

Calculate the acceleration of the object down the plane.

Calculate the time required for the object to reach the bottom of the plane.

Why didn't you use the force of gravity perpendicular to the plane?

What questions do you have on the skier example?

Why is it impossible for a real rope to not sag when a person is standing on the rope?

What questions do you have on the tightrope example?

Extended Topic: Real Forces and Inertial Frames     Describe an inertial reference frame.

We will not work problems in this chapter where the reference frame is accelerating.  If the observer is in a non-inertial reference frame the observer will think there are fictional forces present.
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