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Forces are pushes or pulls. 

[image: image3.wmf]
Force is needed to get an object to start moving or to transfer energy between objects. 

[image: image4.wmf]Force is needed to change an object’s motion. 

Force is needed to change speed   or  direction  of objects.

Forces act on objects that are not moving.  Examples:  gravity and buoyancy.

The unit for measuring force is a Newton.

Force has direction and magnitude (quantity) and can be balanced or unbalanced.
[image: image5.wmf]Net force is the total of the forces acting on an object.  If the forces are acting in the same direction, forces are added. 
If the forces are in opposite  directions, they are subtracted to find 
the net force.  Direction is always included with net force. 

Objects resist moving, or if they are moving, resist stopping.   This is inertia.
[image: image6.png]ix basic types of motion, as represented in graphs.

(@) steady speed (a straight line with a positive slope); (b) a more rapid steady speed (a
straight line with a steeper slope); (c) acceleration and (d) deceleration (curved lines); (e)
no movement (a horizontal line); and (f) moving away from the starting point and retuming
to it (a straight line with a negative slope).
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Motion terms: 

Speed is the rate at which distance changes with time.  speed = d ÷ t

Velocity is the speed combined with the direction of travel. 

Velocity = d ÷ t + direction of travel

Acceleration is the rate at which the velocity changes with time.  Gravity is an acceleration of 9.8 meters per second squared (m/s2).
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Force, mass and acceleration can be calculated using the equation:  


Force  =  mass   x   acceleration   or     F = ma
[image: image8.wmf]Motion can be represented in a line graph.  For example, an object moving very fast might have a graph that looks like this:
Example questions:
Luke drops an approximately 5.0 kg fat cat (weight = 50.0 N) off the roof of his house into the swimming pool below. Upon encountering the pool, the cat encounters a 50.0 N upward resistance force (assumed to be constant). Use this description to answer the following questions. Click the button to view the correct answers.

[image: image9.wmf]1. Which one of the velocity-time graphs best describes the motion of the cat? Support your answer with sound reasoning.

 

  Graph B is correct.  The cat first accelerates with a negative acceleration until it hits the water.  Upon hitting the water, the cat experiences a balance of forces.  The cat will finish its motion moving with a constant velocity.
2. Several of Luke's friends were watching the motion of the falling cat. Being "physics types", they began discussing the motion and made the following comments. Indicate whether each of the comments is correct or incorrect? Support your answers.

a. Once the cat hits the water, the forces are balanced and the cat will stop.  False b/c the cat does not stop moving.  
b. Upon hitting the water, the cat will accelerate upwards because the water applies an upward force.  False b/c the pull of gravity is exerted downward on the cat.  The cat will continue to stay in motion.
 c. Upon hitting the water, the cat will bounce upwards due to the upward force.  False, the cat would only bounce upward if the force on the water was greater than 50 N.
3. If the forces acting upon an object are balanced, then the object

a. must not be moving.
b. must be moving with a constant velocity.
c. must not be accelerating.






Net 10 right





Net 0























15N





5N





5N





5N





unbalanced





balanced








