DISCOVERY NOTES ON TRANSFORMATIONS

Recall your goal is to take our function form equation T(x)=af(bx+c)+d and determine how a, b, c, and d change the graph.  You will determine which of these four stretch or shrink the graph vertically, which stretch or shrink the graph horizontally, which shifts the graph vertically and which shifts horizontally.  Furthermore, you will have to find how we can reflect the graph over the x-axis and how we can reflect over the y-axis.

Before we begin the demo, let’s make sure you do not have questions on what these words mean.

1.  What does it mean to stretch an object?

2.   What does it mean to shrink an object?

3.  What does it mean to shift an object?

4.  Given the graph provided, draw the reflection over the x- axis, then draw a separate graph over the y-axis, and finally draw a third graph over both axes. 
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Discovery Directions

1.   Open up fathom

2.  Choose the graph icon and drag a new graph to your screen.  Go to the upper right corner and choose Function Plot in order to get the axes on screen.  Drag graph to upper left side of screen.

3.  Go up to the sliders icon ( This looks like a desktop computer).  Pull down 4 different sliders to the screen.  Perhaps drag them to upper right corner and line up vertically. 
4.  Change the slider names to a, b, c, and d from V1, V2, V3, and V4.  To do this, activate the first box, highlight V1, make change.  Do the remaining slider boxes.  We also want to change the scale to include negative numbers.  Grab the number line of each slider and change scale to run from (-10,10)
5.  Discuss with you partner(s) what the values of a, b, c, and d would be in a basic function.  Recall the definition of a basic function and recall our notation is T(x)=af(bx+c)+d.  

Presenter:  Allow 5 minutes for this discussion.  Then have class discussion and agreement to the values.

6.  Go to the first slider box, highlight the current value and change a.  Do this for the remaining 3 sliders. 
7.  We are ready to look at some data and specific functions.  Activate your graph box, go up to “graph” and select Plot Function.  Let’s use our Quadratic function first as we know quiet a bit about Quadratics.  Type x^2 and ok.  Go back to the graph menu and select Plot Function again.  Now type the transformation of the basic function in terms of x.  (Discuss what this notation looks like)  Enter ok.

Presenter:  Discuss what the second equation should look like.  Make sure all groups up to date with no questions.  

8.  Select slider a and grab the slider and move the slider left and right.  Observe how the graph is changing and write observation on Observation Sheet.  Be as specific as possible and take your time.  When you are done highlight current value of a and change back to our original value of a for a basic function.

9.  Repeat step 8 for the remaining 3 sliders, one at a time.  Make sure you are answering questions and observations on Observation Sheet.

Presenter:  Stop and have groups have a conversation on which variables seem to “stretch or shrink” and which seem to “shift”.  Can you yet determine whether these changes are vertical or horizontal changes?  Call this “Your Summary”.
10.  Let’s test your current assumptions with another basic function.  Go the graph icon and pull down a 2nd graph and again go to right corner and change to Function Plot in order to get your axes.
11.  Pull down from the graph menu Plot Function and enter the basic cubic function x^3.

12.  Repeat step 11 but type in the transformation equation in terms of x.  
13.  Go to the slider box a, grab and again observe what is happening and record.    Notice you can see both functions now.

14.  Repeat step 13 for the remaining three sliders and make observations.  Make any changes to “Your Summary” if you think you should.  Remember to set sliders back to basic values.
15.  We will study a third graph now.  Go to graph icon and bring down 3rd graph and again activate axes.  Go to graph menu and pull down Plot Function.  Double click “functions”, arrow down to “trigonometric”, arrow down to “sin” and select.  Finish by typing x in given ( ). 

16.  Select Plot Function and type in transformation equation.    
17.  Go to slider box a and observe graphs.  Pay close attention to new graph.  

18.  Repeat step 17 for the remaining 3 sliders.  Remember to set each slider back to it’s basic value before activating a different slider!
19.  Finish all questions on Observation Sheet .                              

