THE ROLLING CAR 

Enduring Understanding: Develop a better understanding of how to collect data, identify conditions that can influence the data and how to use data to make a prediction.  Develop a better understanding of how to use the collected data in graphical or algebraic form to support a prediction.
Essential Questions:
· What is an informative/meaningful title for a graph?

· What are appropriate intervals for the x- and y-axes?

· How is a fitted line determined?

· How is a fitted line represented as an equation?

· How is a fitted line used to make a prediction?

· When reading a graph, where are the x- and y-intercepts?  What is the relationship between the intercepts and the context of any problem?
· What does slope mean in the context of this problem?
· What can influence the data that is collected?  Why would we have 4 trials per height and then take the mean value to graph?
· What is meant by the mean?
Lesson Overview:

· Before allowing the students the opportunity to start the activity:  access their prior knowledge with regards to when they played with matchbox cars.  Did they ever create tunnels, ramps, etc. when they played with the cars?  Does anyone still have cars from when they were much younger?
· Be sure to try the experiment yourself before you have students do it.
· This should be done without calculators.
· Materials needed to do this activity: Toy cars (Hotwheels, matchbox, etc.), Ramp (Tagboard, particle board, etc.)…stiff but not too thick, Meter sticks (need to measure in cm).
· Discuss a “fitted line”—What is it?  How would a person use a fitted line?  How would you show an understanding of a fitted line?  Why do you think a fitted line is used?  What would happen if a person inaccurately used a fitted line?  What operations are necessary to create a fitted line? 
· How are the intervals on a graph determined?
· How can you support a conclusion that you make?  What evidence from graphs can be used to support/justify your conclusion?
· How can the students make their thinking visible?
· Use resources from your building.
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Item Specifications:  PS02; PS03; AS01; SR04; CU01; MC01
Assessment:

· Use WASL format items that link to what is being covered by the classroom activity

· Include multiple choice questions
The Rolling Car
Use a toy car or similar vehicle.  Then conduct the experiment as follows:

1. Start with one book on the floor in order to raise your ramp (which you need to provide) off of the floor.  Measure the height of the book in centimeters.

2. Let your car roll down the ramp.  Measure the distance (in centimeters) the car rolls across the floor from the bottom of the ramp.

3. Do four trial runs, recording your data into the table on this page.  Find the mean of the four runs and enter that number in the table.

4. Change your ramp height by one book at a time.  Each time that you change the height of your ramp, repeat steps 2 and 3.

5. You will be finished with the data collection when you have completed the trials for five different ramp heights.

	Ramp Height
	Trial 1
	Trial 2
	Trial 3
	Trial 4
	Mean

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	


1. Graph your data.

________________________________________________________
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	


2. Draw a line (fitted line) that fits the data displayed on your scatter plot.

3. Write an equation that describes a line that fits the data displayed.
______________________________________________________________________________

4. Does the y-intercept of your equation match what the y-intercept should be?  _____________

5. Why could there possibly be a variance from your model and what the y-intercept should be?

 Explain.
______________________________________________________________________________

______________________________________________________________________________

______________________________________________________________________________

______________________________________________________________________________

______________________________________________________________________________

______________________________________________________________________________

6.  Where does the rate of change appear in your y = equation?  __________________________

______________________________________________________________________________

______________________________________________________________________________

7.  Where does the roll distance when the ramp height = 0 appear in your y = equation?

______________________________________________________________________________

______________________________________________________________________________

______________________________________________________________________________
8.  Use your model to predict the distance a car would roll when the height of the ramp is 25 centimeters?

Support your answer using words, numbers and/or diagrams.
___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

9.  How high, according to your model, would the ramp need to be for the car to roll exactly 300 centimeters?

Support your answer using words, numbers and/or diagrams.
___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

      10.  Describe what you would expect to happen to your graph if you used a longer ramp.


___________________________________________________________________________


___________________________________________________________________________


___________________________________________________________________________


___________________________________________________________________________


___________________________________________________________________________


___________________________________________________________________________


___________________________________________________________________________


___________________________________________________________________________

11.  What factors will limit the accuracy of your data collection?

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

    12.  The graph shows Francine’s electric bill for 4 different months.  
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Which is the price per kilowatt-hour of Francine’s electricity?

O  A.
   $0.15

O  B.
   $0.30

O  C.
   $1.50

O  D.
   $6.67

13.  The graph shows the amount of rustproof paint required to paint metal tanks made by Tanks-R-Us.
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Which is the best estimate of the number of gallons of 

paint required to paint a 1500-gallon tank?

O  A.
   1.5 gallons

O  B.
   5 gallons

O  C.
   10 gallons

O  D.
   There’s no way to tell.

