Chapter 4 Objectives:

· Explain how force affects the motion of an object.

· Distinguish between contact and field forces.

· Interpret and construct free-body diagrams.

· Explain the relationship between the motion of an object and the net external force acting on it.

· Determine the net external force on an object.

· Calculate the force required to bring an object into equilibrium.

· Describe the acceleration of an object in terms of its mass and the net external force on it.

· Predict the direction and magnitude of the acceleration caused by a known net external force.

· Identify action-reaction pairs.

· Explain why action-reaction pairs do not result in equilibrium.

· Explain the difference between mass and weight. Find the direction and magnitude of the normal force. 

· Describe air resistance as a form of friction.

· Use coefficients of friction to calculate frictional force.

· Describe and give examples of Newton’s 1st, 2nd, and 3rd Laws of Motion.

Chapter 4 Key Ideas

· Force is a vector quantity that causes a change in motion.

· Force can either act through physical contact or through a distance.

· A free-body diagram shows only the forces that act on one object. These are the only forces that affect the motion of the object.

· The tendency of an object to maintain its state of motion is called inertia. Mass is the physical quantity used to measure inertia.

· The net external force acting on an object is the vector sum of all forces acting on it. An object is in equilibrium when the net external force on it is zero.

· The net external force on an object is equal to the product of its mass and acceleration.

· When two bodies exert force on each other, the forces are equal in magnitude and opposite in direction. These forces are called action-reaction pairs. Forces always exist in pairs.

· The weight of an object is equal to its mass times the acceleration due to gravity.

· A normal force is a contact force exerted by one surface on another in a direction perpendicular to the surface of contact.

· Friction is a force between two surfaces that acts in a direction opposite to the direction of the motion of one of the surfaces. The force of friction between two surfaces is proportional to the normal force.
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