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If you want to throw a baseball or softball as far as you can, at what angle should you throw it?

To answer this question, we can think of a protractor taped to our desks, lining up a rubber band to the appropriate angle, and pulling the rubber band back at a given angle in order to project an object as far as possible.

Make a prediction: ___________________________________________

(Hint: Your prediction should be an angle between 0° and 90°.)

If you throw too low, it will fall to the ground quickly (0°):

If you throw too high, it won’t fall very far away from you (90°):

The best angle is somewhere in between:

Materials: 

· Protractor

· Ruler

· Rubber bands

· Measuring tape

· Writing utensil

· Calculator
· Worksheet

Goals: Students will be able make predictions and test hypotheses with experimental results.

Objectives: Students will be able to make predictions, create a chart for the collection of experimental results, and graphically analyze the relationship between variables in an investigation.

Procedure:

A. Do this experiment to find the best angle:

1.) Stretch a rubber band from the end of a ruler to one of the marks on the ruler (6 inches for this experiment).

2.) Set the ruler at an angle 15° off the ground, pointing the end with the rubber band into the air.

3.) Let the rubber band go and measure how far it travels.

4.) Do steps 1 – 3 for at least 10 more angles in the range of 15° to 90° Record the data in a chart.

	Degree
	Distance (ft.)

	15°
	

	25°
	

	25°
	

	45°
	

	50°
	

	55°
	

	75°
	

	85°
	

	90°
	


5.) Make a graph showing your data.
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6.) What kind of graph is this? How does it help us visualize/determine the best angle to project the object?
B. Analyze data.

7.) Using your calculator, find the equation for our set of data:

a. STAT, #1Edit: Enter data into L1 & L2 (Degrees into L1, and Distance into L2).
b. 2nd STAT PLOT, Turn on Plot 1. Select the scatter plot option.
c. Zoom #9 to view the scatter plot.

d. STAT(CALC(#5: “QuadReg”(Enter.
e. Use your “a,b,c” values to write the equation of the parabola in [image: image3.png]y =ax*+bx+c



 form. Round to the nearest thousandth. What is it? ___________________________

f. Plug this equation into your “Y=” and press Zoom #9 in order to see how the equation fits the data collected in this investigation.

8.) Find the maximum. Is it close to our prediction? 
a. 2nd(CALC(#4:maximum
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b. Maximum Value ≈ ______________
9.)  


|(Experimental Value − Exact Value)|
% error  =  ――――――――――――――――――――――――――    × 100

                                       Exact Value
   | (____________ − _____________)|
% error  =  ――――――――――――――――――――――――――    × 100

                                       _________________
Making Connections:

1.) In what other ways could we modify this experiment? Would it change the angle?

2.) How does making predictions help guide an experiment successfully?

Critical Thinking questions:

1.) Andrew Bailey throws a fastball at a 37° angle. About how far will the baseball travel in feet? Is it likely the player at bat will hit the ball? Why or why not?

a. Make a prediction.

b. Based on the results from our experiment, find the approximate distance. (Keep in mind how the size/weight of a baseball might affect the distance.)

2.) A triangle has two angles of 50° and one angle of 80°. Using a protractor and a straight edge, draw and determine what type of triangle this is. (7.G.2)
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