PH203 Lesson 28: Newton’s Laws IV – Motion with Friction
Learning Objectives
28.1: Solve problems similar to sample problems 6-1 through 6-4 by using the definitions of static friction, kinetic friction, and drag when applying Newton’s laws.


Look at the sample problems (120-123)

28.2: Describe how the magnitude of the force due to static friction depends upon the net external force applied to the object.


The magnitude of the force due to static friction increases to equal the net external force applied to the object until the external force exceeds the maximum static friction (PRC under Force), however, the two objects “break away” and the frictional force that then opposes the motion is called the kinetic frictional force. (118)
28.3: Describe how and why the drag force causes a falling object to reach a terminal speed, and derive equation 6-16.


As the speed of a falling blunt object increases, the drag force, opposite the direction of travel, increases as well. This opposes the downward gravitational force on the body, and if the body falls long enough, the two forces are equal. Then body then falls at a constant speed, called the terminal speed. The equation is
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Definitions
1. static friction: friction force that acts when there is no relative motion between the surfaces of two objects
2. drag coefficient: an experimentally determined value that related the magnitude of the drag force to the relative speed of a body (122)
3. kinetic friction: the friction force that acts when there is relative motion between the surfaces of two objects
4. Coefficient of friction: a number without units that is found in the equations for both static and kinetic friction. As it increases, so does the total friction between the two objects. (119)
5. cross sectional area: The area of a cross section of a body (used for determining the drag force) taken perpendicular to the velocity 122)
6. terminal speed: the fastest speed at which a body can fall, where the acceleration becomes 0 (122)
