NOTES TERM 2 UNIT 1 DAY 3		READ 6.1
[bookmark: _GoBack]INDEPENDENCE OF DIMENSIONS

TWO DIMENSIONS


X-DIMENSION						Y-DIMENSION

Trigger Words:  	horizontal				Trigger Words:	vertical
		Forward / backward					up / down
		Left / right

For 2D Motion:						For 2D Motion:

Usually the object moves forward at a constant speed.		Gravity lives in the y-dimension.
We do NOT need to apply the kinematics equations.		This means the y-dimension accelerates 9.8 m/s2 
							We MUST use the kinematics equations.





INDEPENDENCE


What happens in one dimension has absolutely NO influence on what is happening in the other dimensions.


Example 1:		X-DIMENSION:  dropped bullet:  nothing      position	  velocity

					fired bullet:  moves forward at a constant speed

			Y-DIMENSION:  dropped bullet:  falls 9.8 m/s2 
									     Same.  Means both bullets will
Fire bullet and drop bullet at the same	fired bullet:  falls 9.8 m/s2                        reach ground together
time.  Which one gets to the ground first?

Example 2:		X-DIMENSION:  bridge:  moving forward at a constant speed
											Same.  Means 
					chasm:  moving forward at a constant speed		both will reach
										            other side together.
			Y-DIMENSION:  bridge:  nothing 
									
Running across chasm of death.		chasm:  falls 9.8 m/s2                        
One has a bridge.  One just leaps.
Which one gets to the other side first?

Example 3:		X-DIMENSION:  bullet:  moves forward at a constant speed

					monkey:  nothing

			Y-DIMENSION:  bullet:  falls 9.8 m/s2 (away from no gravity line)
											       Same. Means
					monkey:  falls 9.8 m/s2 				          you will hit
											         the monkey.

Monkey falls from a tree.  Where should you aim your gun?  Above, below, or directly at?
INDEPENDENCE OF DIMENSIONS LAB

OBJECTIVE:  Use technology to analyze the motion of an object that is moving in two dimensions.
DESIGN:  1.  Videotape a projectile object that is moving in both the x and y dimensions.
	   2.  Use Logger-Pro to create a motion map for the object.
                 3.  Draw and analyze the graphs that form in the x and y dimensions.  (separately)
DATA COLLECTION:  1.  Sketch the MOTION MAP for the projectile object.  (This is a series of numbered dots.)
		           2.  Sketch the POSITION graph in the x-dimension.
		           3.  Sketch the VELOCITY graph in the x-dimension.
               	           4.  Sketch the POSITION graph in the y-dimension.
                 	           5.  Sketch the VELOCITY graph in the y-dimension.	
DATA ANALYSIS:   1.  Under each of your graphs, describe in words what the graph is showing about the object.
		       2.  Use the “tangent” button above the graphs to estimate the slope of the Y-VELOCITY
		            graph.  What is it?  Why is this number important?  What is it telling us?  	
CONCLUSION:  1.  Did gravity have any affect on the horizontal motion of the projectile?
		2.  Does it appear that the two dimensions have any effect on each other?
EVALUATION:  Do you trust your results?  Were there any problems I should be aware of?
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HORIZONTAL LAUNCH LAB

OBJECTIVE:  To determine the launch speed of an object that has rolled horizontally off a table.
DESIGN:  1.  Create a ramp using a wooden board and a stack of books.
	   2.  Roll a tennis ball down the ramp and off the edge of the table.
                 3.  Mark where the tennis ball landed on the floor.
	   4.  Repeat four time.  (Make sure to release the tennis ball from the same height each time.)
DATA COLLECTION:  Make a data table with one column only.     Distance from Lab Table (m)
		           Record the height of the table (m).
DATA ANALYSIS:  1.  Take the average of your data table distances.
 		      2.   Use 2D Kinematics to solve for the fall time of the system.
		            (HINT:  Only the height of the lab table matters.)
		      3.  Use 2D Kinematics to solve for the horizontal launch speed of the tennis ball.
CONCLUSION:  1.  When the tennis ball reached the bottom of the ramp it was moving _____ m/s.
		2.  If the lab table was TWICE as high, where would you expect the tennis ball to land now?
		    (HINT:  Use 2D Kinematics to solve for the new air time and new landing site.)
EVALUATION:  Do you trust your results?  Were there any problems I should be aware of?
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