Chapter 2 TI-Nspire™ Activity – The Golf Drive
The table below represents the height of a golf ball from the time that that golfer tees off. From this data, you will use your TI-Nspire™ CAS to:

a) Determine the type of graph represented by the path of the ball.
b) Find an equation to represent the path of the ball.
c) Determine the maximum height of the ball.
d) If the ball moves forward from the tee at 28.8 m/s, determine the distance the golf ball travels from the tee when the ball first strikes the ground.
	Time (s)
	Height (m)

	0.0
	0.00

	0.5
	19.78

	1.0
	37.10

	1.5
	51.98

	2.0
	64.40

	2.5
	74.38

	3.0
	81.90

	3.5
	86.98

	4.0
	89.60

	4.5
	89.78

	5.0
	87.50
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Start a new document and open a Lists & Spreadsheet page. This is where we will store the data. In column A, enter the title “time”.
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Since the title is not completely displayed, we will need to widen the column. From the Actions menu, select Resize.
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This will open up a sub-menu. From this menu, select Resize Column Width.
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Press ¢ until the entire title is displayed. Press · to set the width.
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Notice in the table that the numbers in the column for time form a sequence. The numbers go from 0 to 5 in steps of 0.5 seconds. To put this sequence of numbers in column A, move the cursor down using the ¤ to the formula row. This is the shaded row with the ♦ in the left margin. It is below the title row and above the first row. Press = to begin the entry of the formula. The syntax for the sequence formula is shown at the bottom of the screen.
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Press · to execute the command and the column for time will fill with the numbers from the table above.
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Press ¢ to move to column B. Enter the title “height” and widen the column so that you can see the entire word.
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Enter the numbers representing the height of the golf ball from the table and check them. It is easy to make a mistake.
9. [image: image9.emf]To determine the type of polynomial formed by these data, we will use first and second differences. Move to column C and enter the title “first”. Widen the column as needed.
10. [image: image10.emf]Enter the title “second” in column D and widen that column as necessary.
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Move to the formula row for column C. We will place the first differences here. Press the catalog key, k, followed by the L key for the letter “L”. This provides a shortcut to the catalog functions that begin with letter L. Scroll down to the ΔList command shown. The Greek letter Δ is used to represent the difference or change in value.
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This command will be pasted into the formula row. In the brackets, enter the title “height” for column B.
13. [image: image13.png][EENEEN RAD AUTO REAL a

100

#lc)=-4.90023:x% +42.0012%+.0013

» 5=




Press · and the first differences will be calculated. Notice that the symbol for “delta” has changed. Both symbols are the greek letter delta—one is upper case and the other is the lower case symbol.
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For the second differences, will we find the differences of the first differences. Call up the delta-list command again. However, instead of typing in the word “first”, press h. A list of the variables in the problem will appear. Select “first” and press ·.
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Press · and the second differences will fill column D. Note that they are not all identical. This is due to the fact that the values for the height were rounded off to two decimal places in column B. However, they are close enough to conclude that the relationship between the height of the golf ball and time must be quadratic.
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Open a new Graphs & Geometry page. From the Graph Type menu, select Scatter Plot.
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The entry line will change from function mode to scatter plot mode indicated by two fields, one for x and one for y. Press a and the x field will open and display the variables that are available to you. Move down to “time” and press ·.
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Press e to move over to the field for the y variable. Press a to open the field and select “height” from the list of variables.
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Press · to display the scatter plot. Obviously, the window needs to change to accommodate all of the data points.
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From the Window menu, select Window Settings.
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21. A possible window is shown in the screen to the right. Press e  to move between the fields.
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Press · and the points in the scatter plot for the height of the golf ball over time will be displayed. We need to determine a function that will fit this data.
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Move back to the Lists & Spreadsheets page where we will do a regression calculation. Place the cursor in column E. From the Statistics menu, select Stat Calculations.
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From the sub-menu, select Quadratic Regression.
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In the dialog box that opens, press a to open up the X List field. As before, select “time” for the independent variable.
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Tab to the second field and select “height” of the golf ball for the dependent variable.
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Tab to the “Save RegEqn to:” field. This field automatically fills this field with the first available function, in this case, f1(x). Since this is acceptable, press · to complete the calculation.
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The results of the calculation will be entered into the two columns to the right of the cursor position, in this case, columns F and G. The coefficients of the quadratic equation can be seen in column G.
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Move back to the Graphs & Geometry page. From the Graph Type menu, select Function. 
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The entry line will change back to function mode and will open with the first available function, in this case f2(x). Press £ until f1(x) is displayed. Press · and the graph will be plotted. The quadratic appears to be an excellent fit for the data points showing the height of the ball over time.
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At this point, it would be helpful to hide the scatter plot. From the Actions menu, select Hide/Show. Move to any point on the scatter plot. You may have to press e so that the device is pointing at the scatter plot rather than the function. Press a and the scatter plot will appear as a ghost.
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 Press d and the ghost will also disappear.
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From the Points & Lines menu, select Point On. 
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Move the cursor to any point on the curve. You should see the coordinates of a point appear as a ghost. In this case, the point indicates that the golf ball was 77.3 m high after 2.68 seconds.
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When you press a the point will be selected and the coordinates will be displayed in normal type. Move the cursor close to the point. You should see an open hand appear.
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Press and hold the / key and then press a. You should see the hand close over the point. This will allow you to drag to the point to other locations on the curve. 
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Move towards the vertex of the parabola. The software is configured in such a way that, as you get near the vertex, the point that you are dragging will jump to the vertex and display its coordinates. This point should be interpreted as “the golf ball achieved a maximum height of 90 m after 4.3 seconds.”
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38. We will be using a similar approach in order to find the x-intercepts or zeros of the function. However, we will need to change the window again so that the coordinates of the point appear on the screen. Change the window to the settings shown in this screen.
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Continue to grab and drag the point on the graph and approach the x-intercept on the right. Once you are in the neighbourhood of an x-intercept, the software takes over and jumps to that point, displaying the coordinates as before. The value of the 
x-intercept reflects the amount of time that it takes for the ball to come back to earth the first time.
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Press d to let go of the point and move the cursor over the x-coordinate of the x-intercept. Press h and a pop-up menu will appear. Select the first option, “Store Var”.
41. [image: image41.png]


Choose a variable to store this result in. In the figure, the variable p was selected by pressing P.
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 Press · to complete the assignment of the value to the variable. The value of the x-intercept will now appear in bold type. This indicates that the value is stored in a variable that can be accessed from other pages.
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Open a new Calculator page and type in letter P. Press · and the value of the variable will appear.
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In the problem, we were told that the golf ball was struck so that its forward velocity was 28.8 m/s. If we multiply the velocity by the value of p, we get the distance that the ball traveled through the air. This does not take into account that the golf ball will bounce and continue to move forward.






