Transformations Discovery Sheet

Shifts

The first thing we look at are shifts.  Shifts do not change the shape of the graph in any way, they simply move it around the coordinate plane.  

1) Enter any non-linear parent function into the input bar.  (f(x) = x² , f(x) = x³ , etc.)  How do you think you can make it move up along the y-axis?  Discuss with your partner.

2) Try it.  Were you right?  Keep trying until you move the graph up.  Sketch your parent function and the new function on the graph below in different colors.  Label each and give their equations.  (All the graphs you sketch in this activity need to be recorded in this way.)
Vertical Shift Up:

[image: image1.wmf]x


f(x) = ______________________






g(x) = ______________________
3) Using what you found above, now shift f(x) down.  Sketch the graph you find and its parent and record their equations.

Vertical Shift Down:
[image: image2.png]



f(x) = ______________________






g(x) = ______________________
4) Shifting left and right is a little different.  Experiment with the same function you used above and record the equation that shift your graph left and the equation that shifts it right.
Shift Right:
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f(x) = ______________________






g(x) = ______________________
Shift Left:
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f(x) = ______________________






g(x) = ______________________
5) Look back at your Anticipation Guide.  Is this how you expected horizontal shifts to act?  _______  
 If yes, congratulations.  If no, how is this different from what you expected?
6) Without graphing, what do you think is the equation that defines this graph?


f(x) = _______________________
7) Check your answer by graphing your equation.  Revise it if necessary.  


Revised equation:  f(x) = ​​​​​​​​​​​​​​​​​______________________
Reflection

Graphs can be reflected over any line – the most basic kinds of reflections are over the x and y axis.  

8) Graph f(x) = 
[image: image5.png]


.  How can you “flip,” or reflect, the equation over the x-axis?  Over the y-axis?  Look at your Anticipation Guide if you need ideas.  Record what you find.

Reflection over x-axis:

f(x) = ______________________






g(x) = ______________________
Reflection over y-axis:

f(x) = ______________________






g(x) = ______________________
9) Use your findings to reflect f(x) over both the x and y axes.  


f(x) = ______________________






g(x) = ______________________
10) Reflect f(x) = x² over the y-axis.  Record your findings.  


f(x) = ______________________






g(x) = ______________________
Algebraically and graphically, why does it look the way it does? 

11) Now reflect f(x) = (x-1)² over the y-axis.  Sketch the graphs.  


f(x) = ______________________






g(x) = ______________________
What changed from the previous graph?
12) Create your own function and reflect it over the x and y axis.  Record the graphs you get.


f(x) = ______________________






g(x) = ______________________

Can you tell if it is reflected over the x and y axes?  Why or why not for each?
Shrinks & Stretches
Finally ... shrinks and stretches!  Now the real fun begins.  Unlike simply moving or reflecting the graph, this transformation actually affects its shape.  It can sometimes be difficult to determine whether a shrink or a stretch occurs horizontally or vertically, so to make life easier start with f(x) = (x-2)(x+2)(x) = x³ -4x .  (Later we’ll investigate why it’s hard to tell.)
13) Use some sort of coefficient to shrink or stretch your graph in one direction.  (Make sure your resulting graph shows either a horizontal transformation or a vertical transformation, but not both.)  Record your findings and circle the appropriate label.

Horizontal/Vertical  Shrink/Stretch


f(x) = ______________________






g(x) = ______________________
14) Think about what you did to your graph to achieve the transformation.  If it was a stretch, now try and shrink it in the same direction, and if it was a shrink now try and stretch it in the same direction.

Horizontal/Vertical  Shrink/Stretch


f(x) = ______________________






g(x) = ______________________
What is important to note about the coefficient in each of these two graphs?  (ie, when does it make the graph stretch and when does it make the graph shrink?)

15) Now explore how to shrink/stretch f(x) the opposite direction you did before.  Again, be sure it shows only the horizontal or vertical transformation.  Circle the appropriate label.
Horizontal/Vertical Shrink/Stretch


f(x) = ______________________






g(x) = ______________________
16) Now make the final transformation you haven’t found yet.
Horizontal/Vertical Shrink/Stretch


f(x) = ______________________






g(x) = ______________________
What can you note about these coefficients in terms of how they affect the graph?

Extra Practice
Things to ponder as time allows ...

How would you record the shrink/stretch trends in a general form, using f(x) and the coefficient c?  Include parameters for c.


Vertical stretch:


Vertical shrink:


Horizontal stretch:


Horizontal shrink:

Without graphing, what do you think the equations of the following graphs might be?  Graph them and check.
Hypothesis:

f(x) = ________________     f(x) = _______________
     f(x) = ________________ 

Check:

f(x) = ________________     f(x) = _______________
     f(x) = ________________
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