ADVANCED PROPORTIONS

Sometimes the variables in a proportion have . . .

								EQUATION			
			
Y is directly proportional to X2.


If X doubles then Y will _________________.			

How do I solve for k?				NATURAL GRAPH		LINEARIZED GRAPH






You are curious if there is a relationship between the stretch distance of a tennis-ball launcher and how high the ball goes.  You play with a launcher all afternoon and record the following data.  
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  	Stretch      Height
    	(m)	      (m)
    	.1	       1.5								       Cross Points =  
    	.2	        6									        
    	.3                  15								                        K =
    	.4                  26										
    	.5	      42	
										       REAL WORLD EQN




Based on the shape of your graph, the height of the ball is _______________ proportional to _______________.

Use your real world equation to predict how high the tennis ball will go if you stretch the launcher 0.75 meters. 

Now try it on your own!  Go back to your car graph and determine the real world equation.
Now let’s do a real world application.  Follow the instructions for the Slinky Lab found below.



SLINKY LAB

Obj:	Determine the relationship between the length of a hanging slinky and the number of coils.
Design: 	Place 10 coils of a slinky below the o-bar.  (Balance the rest on top.)
	Measure the length of the hanging portion of the slinky.
	Repeat with more coils.
DC: 	Identify the independent & dependent variables.  Make a table.  Record at least four data points.
DA: 	Graph the original data.
	If the data is linear, draw a best-fit line.  If the data is not linear, draw a second graph to fix it.
	From your graph, determine the proportionality constant.
Con:	The length of a hanging slinky is ______________ proportional to the ________________.
	The real world equation describing this relationship is ____________.
Eval:	Do you trust your results?  Is there anything that went wrong I should be aware of

    EQUATION
	
Y is inversely proportional to X2.


If X doubles then Y will ____________.			

How do I solve for k?				NATURAL GRAPH		LINEARIZED GRAPH






You are curious if there is a relationship between the intensity of sunlight and the distance a planet is from the sun.  You send out space probes and collect the following data.  
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       Distance      Sunlight									
         (AU)	(W/m2)
          0.4	6800	      							 Cross Points = 
           1	   	 986	            								                   
          1.5	 438              						                                 K =  
          5.2	  36                									
           40	 0.6	
										 REAL WORLD EQN




Based on the shape of your graph, the intensity of sunlight is _______________ proportional to ________________.

Use your real world equation to predict how much sunlight Venus gets if it is 0.72 AU from the sun.        	




One real world application of an “inverse square” relationship is gravity.  Sir Isaac Newton figured out an equation for the strength of gravity between any two objects:

						Fg = force of gravity between two objects
			Fg = G m1m2		G = gravity constant 
			 	d2		m1m2 = mass of first and second object
						d = distance between objects

Based on the form of this equation, the strength of gravity is inversely proportional to ________________________.

This means that if the distance increases that strength of gravity ____________________.

But it is an advanced pattern.  

If the distance TRIPLES the strength of gravity will be ___________ times as strong.

If the distance is cut in HALF the strength of gravity will be ___________ times as strong.


      EQUATION(s)

[bookmark: _GoBack]Y2 is directly proportional to X.   


If X doubles then Y will ____________.			

How do I solve for k?				NATURAL GRAPH		LINEARIZED GRAPH







You are curious if there is a relationship between the height of a cliff and the time it takes a rock to fall to the bottom.  You drop several rocks off of several cliffs and record the following.  
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   Height   Fall Time
     (m)           (s)
      50	       3.2 								            Cross Points =  
     120	       4.9									        
     145          5.4								                             K =
     180          6.1										
     200	       6.4	
									            REAL WORLD EQN




Based on the shape of your graph, the time _________ is ________________ proportional to ________________.

Use your real world equation to predict how much time it will take if you drop from a 300 m cliff.        

Now try it on your own!  Go back to your Lagoon graph and determine the real world equation.
Now let’s do a real world application.  Follow the instructions for the Impact Lab found below.




IMPACT LAB

Obj:	Determine the relationship between the distance an object fell and the impact speed.
Design: 	Place a photogate laser at the bottom of the plastic tube and make sure the computer is turned on.
Drop a ping pong ball from the highest level of the plastic tube.
	Record the impact speed.
	Repeat with lower heights.
DC: 	Identify the independent & dependent variables.  Make a table.  Record at least four data points.
DA: 	Graph the original data. 
	If the data is linear, draw a best-fit line.  If the data is not linear, draw a second graph to fix it.
	From your graph, determine the proportionality constant.
Con:	The impact velocity ____ is __________ proportional to the ________________.
	The real world equation describing this relationship is ____________.
Eval:	Do you trust your results?  Is there anything that went wrong I should be aware of?

BONUS APPLICATION

Kepler’s Third Law of Planetary Motion states that the time it takes a planet to orbit the sun depends on its distance from the sun according to the following relationship:  “time period squared is directly proportional to the distance cubed”

Write this relationship as an equation:


Use the data you have been given below to solve for Kepler’s Constant.

      
   Planet		Distance      	Time
     		  (AU)                  (days)
Mercury	    .39	       	  88 								     	   Venus		    .72	               225									        
Earth  	     1           	 365								                                         Mars		   1.52          	 687										
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The real world equation for Kepler’s Third Law is:




Use this equation to predict how many days it would take Pluto to orbit the sun.  (The distance to Pluto is 39.5 AU.)
Your first answer will be in days.  Convert it to years.
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