Absolute Value and Piecewise Functions
	Absolute value graphs can be investigated with piecewise functions.  A piecewise function has different rules for different parts of its domain.


	 can be represented as   	Why do you think this is so?



	1.  Graph the absolute value function both ways.  (See “alternate instructions” for TI-84+ family OS below 5.3)

	
· For the absolute value template, press ALPHA WINDOW (or use the MATH>NUM menu).
· To enter a piecewise function, press MATH , and select B.  Use left | and right ~ arrows to select number of pieces. 
· Press 2nd MATH for the TEST menu containing inequality symbols and conditions.
· Choose the “tracer ball” graph style for Y2.

Graph and confirm that the piecewise formula graphs directly over the absolute value formula. 
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	What other way can you check that your functions are the same?




	2.  Find a piecewise formula for  .  Graph both to confirm.
· How can you find the “boundary” x-value for the piecewise condition?
· What can you do algebraically to the absolute value expression to get the piecewise equations?





	3.  Find a piecewise formula for  .  Graph both to confirm. 
· How is this answer different from #2 above?  How is similar?





	4.  Find a piecewise formula for  .  Graph both to confirm. 
· How is this similar and different from those above?





	5.  What steps do you use to convert an absolute value formula to a piecewise formula? 
· Does it matter which piece comes first?  How are the pieces related to each other?






	6.  For each graph, write an absolute value formula and a piecewise formula.
· Which type was easier for you to do first?
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	7.  Write an absolute value formula for     and graph both to confirm.




	8.  Do you prefer to graph starting with an absolute value formula or a piecewise formula?







Alternate Instructions for Piecewise functions on TI-84+ family OS below 5.3
For the piecewise function      the graph should display   but only for the domain .  No values should appear for the domain .  To accomplish this, use the TEST menu (press 2nd MATH).

Each of the operators in the TEST menu will return a value of 0 if the statement is false and a value of 1 if the statement is true.  Dividing by the value 0 is undefined, so the graph only displays  in the desired domain.

In Y1, enter the expression     or  .  Press ALPHA Y= for the fraction template.

In Y2, enter the expression    or  .  Change the graph color to match Y1 if desired.
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[bookmark: _GoBack]Try using TRACE with the piece-wise graph.  What happens when you trace to an x-value outside of the domain?  Use up } or down † arrows to move between Y1 and Y2.
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