Forces and Newton’s Laws
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Physics A

1.  Define the following terms:

Force

System

Environment

Contact Vs Long-range forces

Gravitational force

Agent

Pictorial model

Particle model

11.  Force Type Table

Type

Symbol


Definition


Direction

Friction

Normal

Spring

Tension

Thrust

Weight

 III.  Common Misconceptions about Forces

1. When a ball has been thrown, the force of the hand that threw it remains on it?????

2. A force is needed to keep an object moving?????

3. Inertia is a force?????

4. Air does not exert force?????

5. The quantity ma is a force?????

1V.  Constructing a Free-Body Diagram

1. Sketch the problem pictorially.

2. Choose a coordinate system defining the positive direction of the velocity.

3. Locate every point at which the environment touches the system.

4. Draw a motion diagram including the velocity and acceleration.  Determine upward and downward motions and the beginning and end.

5. Draw the free-body diagram by replacing the pictures with a dot and draw arrow to represent the magnitude and direction of the force vectors.

6. Check your answer for velocity, Newton’s Laws and vector accuracy.

V. Newton’s Laws of motion

1. Inertia

2. Equilibrium

3. The physical model:  free-body diagrams

Newton’s 2nd Law:

Force

Mass

Acceleration

Combining Forces

Examples of forces on:

Nickel

1 lb. of sugar

150 lb. person

Accelerating a car

a rocket motor

Newton’s 3rd Law:

Action/Reaction

Problems:


1.Draw pictorial models for the following situations.  Circle each system.  Draw the forces exerted on the system.  Name the agent of the force acting on each system.

a. a book held in your hand

b. a book pushed across the desk by your hand

c. a book pulled across the desk by a string

d. a book on a desk when your hand is pushing down on it

e. a ball just after the string that was holding it broke.

2. Kevin and Lauren pushing a crate of college stuff and  are the two horizontal forces, 225 N and 165N.  They are exerting these forces in the same direction on a crate that they are moving into Lauren’s dorm in college.  Find the net horizontal force on the crate.

3. If the same two forces are exerted in opposite directions, what is the net horizontal force on the crate?  Be sure to indicate the direction of the net force.

4. The 225-N force is exerted on the crate toward the north and the 165 N force is exerted toward the east.  Find the magnitude and direction of the net force

5. Your hand exerts a 6.5 N upward force on a pound of sugar.  Considering the force of gravity on the sugar, what is the net force on the sugar? Give the magnitude and direction.

6. Calculate the force you exert as you stand on the flour. 

(1 lb.  = 0.454 kg)  Is the force the same if you lie on the floor?

7. A sky diver named Michael falls downward through the air at a constant velocity (air drag is important)

8. Ollie uses a cable and pulls a crate a constant speed across a horizontal surface ( there is friction)

9. Sean Cope uses a rope lifts a bucket upward at constant speed (ignore air drag)

10. Tom Corbo uses a rope lowers a bucket at constant speed (ignore air drag)

11.  Jay R shoots a rocket which blasts off and its vertical velocity increases with time (ignore air drag)

