Graphing a Hyperbola: The Graph of a Rational Function

In this activity you will graph rational functions of the form: f(x) = a/(x - h) + k.

Step 1: Open a new sketch and choose Create Axes in the Graph menu.

Step 2: Construct a point C on the x-axis and measure its coordinates.

Step 3: Use the calculator to make an expression that gives the x-coordinate of C. This will be your variable x. Drag point C and observe how you can vary xC. 

Step 4: You will plot the entire function f(x) = a/(xC - h) + k by first plotting a single point of the function. This point will have the coordinates (xC, a/(xC - h) + k). You have already found an expression for xC, but you still need values for a, h, and k. Construct three points on the y-axis. Label them a, h, and k.

Step 5: Find the coordinates of each of these three points, then use your calculator to make an expression that gives the y-coordinate for each of these points. These y coordinates will be the values a, h, and k.

Step 6: Your sketch should show measurements for ya, yh, and yk. Your formula for a parabola will be much clearer if you change these to a, h, and k. Using the text tool (not the arrow tool), double-click on ya and set the measurement's format to Text. Then change ya = to a = in the measurement's text. Follow the same procedure to change yh to h and yk to k.

Step 7: Since you have a variable, xC, and a set of constants a, h, and k, you can now calculate a y value of your rational function. Use these values on your screen and the calculator to create the expression a/(xC - h) + k. Drag point C and observe how changing the variable xC changes the y value of the function.

Step 8: To plot a single ordered pair of your rational function, select both xC and a/(xC - h) + k in that order, and choose Plot as (x, y) in the Graph menu. Drag point C to change xC and see different points of your rational function. Can you see the shape of the hyperbola?

Step 9: The entire rational function is the set of all possible locations for your plotted point (xC, a/(xC - h) + k) for different values of xC. To graph this locus, select the plotted point, then C, and choose Locus in the Construct menu. This should construct a continuous curve of most of your hyperbola.

Drag a, h, and k.  Describe how their different values affect the hyperbola.

 

 

