Name _____________________________ 

	In the area of Kinematics, 5 variables define nearly every motion you will see.  These variables are :

1) displacement  - symbol  d in m

2) velocity - v in m/sec 

3) acceleration - a in m/sec2
4) initial velocity  - v0 in m/sec
5)  time - t in sec
	We will use 3 major equations to relate these 5 variables.  In general every solvable problem will have 3 known variables.  Sometimes the way we give the variables is in words.

1) d = v0*t  + 1/2 a*t2

2) v = v0 + a*t
3) 3) v2 = v02  + 2*a*d


The simple explanations are:  

· Displacement is similar to distance except that with distance the direction doesn't matter and with displacement direction matters a lot.  Like all Vectors, Displacement is the measure between where the motion starts and where it ends.  It MUST include a direction.  Distance is the actual distance traveled regardless of direction.
· Velocity (similar to speed) is how fast distance is changing.  V = D/t.    Again with speed the direction doesn't matter but with velocity it does.   S = d/t
· Acceleration is how fast the velocity is changing.  It is a vector too.  If the acceleration speeds things up, it is mathematically different than slowing them down.  One may be negative in equations. 
· Initial velocity is just how fast things are moving when we pick up the action.  Final velocity May be the same value if there is no acceleration.  IT may also be different. 
The tricky part for most beginners is to figure out how to use words to determine the values.  So let’s take a few examples of how we might identify the quantities and use our major kinematics expressions.
Example #1:  A baseball is dropped from a window, which is 12 meters above the ground.  How long will it take for it to reach the ground?  

d =                     V0 =                     V=                      a =                      t =

Example #2:  A cannon shoots a pumpkin into the air at 12.0 m/s.  How far could it possibly go upwards?

d =                     V0 =                     V=                      a =                      t =

Example #3:  A man throws a ball upwards at 12.0 m/s but it falls into a canyon, which is 75 m deep.  How long will it take to land in the canyon below?  How long will it take to land?

d =                     V0 =                     V=                      a =                      t =

Example #4  A box slides across a floor against a force of friction that slows it at  2m/s2 .

d =                     V0 =                     V=                      a =                      t =

1. A car moves at constant speed with a velocity of 25 m/sec for 3.5 sec.  How far will it travel?
 d =                     V0 =                     V=                      a =                      t = 

2. A ball is dropped from a window and pulled by gravitational acceleration ( 9.81 m/sec2) to the ground 34 meters below. 
a. How long will it take to hit the ground?

b.  How fast will it be moving when it hits the ground?

  d =                     V0 =                     V=                      a =                      t = 

3. An apple is thrown upward at a velocity of 5 m/sec, but is pulled back to earth by gravitational acceleration ( 9.81 m/sec2),  
a. How far up will it go? 

b. How long will it take to come back to where it was thrown?
  d =                     V0 =                     V=                      a =                      t =

4. A car slows to a stop from a speed of 22.0 m/sec in 5.00 sec.  How far did it travel while slowing to a stop?

  d =                     V0 =                     V=                      a =                      t = 

5. A light plane must reach a speed of 32 m/sec for takeoff.  How long a runway is needed if the constant acceleration of the plane is 3.0 m/sec2
  d =                     V0 =                     V=                      a =                      t = 

6. A rocket shot upwards at constant speed reaches a height of 45 meters before falling back to the earth due to gravity.  How high did the rocket go?

  d =                     V0 =                     V=                      a =                      t = 

7. If an apple is shot from an apple cannon and stays in the air for 10 sec, how fast did it leave the gun?

  d =                     V0 =                     V=                      a =                      t = 

8. A human being can withstand a maximum of about 30 x gravity in a car crash.   If a car is traveling 30 m/sec.  How large of a distance is required to stop the car without killing the driver? 

  d =                     V0 =                     V=                      a =                      t = 
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