PH203 Lesson 26: Newton’s Laws II – Newton’s Laws and Free-Body Diagrams
Learning Objectives
26.1: Describe and explain (using both words and equations) Newton’s three laws

Newton’s 1st Law: If no net force acts on a body, the body’s velocity cannot change (the body cannot accelerate) [image: image1.wmf]F
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Newton’s 2nd Law: The net force on a body is equal to the product of the body’s mass and its acceleration [image: image2.wmf]F
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Newton’s 3rd Law: When two bodies interact, the forces on the bodies from each other are always equal in magnitude and opposite in direction [image: image3.wmf]F
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26.2: Define the weight, normal, tension, and friction forces


Weight: Weight is the gravitational force exerted on an object by the Earth or any other celestial body.

Normal: The normal force is due to the contact of an external surface on a body. The force is perpendicular to the surfaces in contact and directed through the body.

Tension: A tension force is a force applied to a body by a rope.

Friction: Friction forces occur because of adhesion between two surfaces. The friction force is always parallel to the surface at the point of contact (perpendicular to the normal)
(All from the supplement)
26.3: Describe the external forces acting on an object using the acronym WANT-f.


W: 
Weight

A: 
Applied force


N: 
Normal


T: 
Tension force


 f: 
Friction forces





These are all explained really well in the supplement

26.4: Draw a free-body diagram of a body acted on by one or more forces in accordance with this lesson’s notes.


Refer to the reading in the supplement under lesson 26 and the reading in the course outline for lesson 26.
26.5: Solve problems similar to sample problems 5-1 through 5-9 by using Newton’s laws to analyze the motion of a single body or connected bodies acted on by multiple forces.

Refer to the sample problems on pages 93, 94, 98, 100-105
Definitions
1. Force: a push or pull on an object, loosely speaking (88)
2. Weight: The weight of a body is the magnitude of the net force required to prevent the body from falling freely, as measured by someone on the ground. It is equal to the mass of the body times the acceleration due to gravity, W = mg (96)
3. mass:  The mass of a body is the characteristic that relates a force on the body to the resulting acceleration (91)
4. Newton (unit): The SI unit of force. Equal to the amount of force required to accelerate a mass of one kilogram at a rate of one meter per second squared.
1 N = 1 kg·m·s–2
5. Applied force: Applied forces usually result from things physically touching and acting on a body.
6. Normal force: When a body presses against a surface, the surface (even a seemingly rigid one) deforms and pushes on the body with a normal force that is perpendicular to the surface (97)
7. Tension: A tension force is a force applied to a body by a rope.
8. Friction: If we either slide or attempt to slide a body over a surface, the motion is resisted by a bonding between the body and the surface. The resistance is considered to be a single force called friction (97) 
