Absolute Value Equality and Inequality, TI-89
Learning Objectives: solve absolute value equalities and inequalities with TI-89

Clean-up: Turn on your calculator. 

· Press Diamond(F1 to clear all equations there. 

· Use the up arrow key to move up and make sure all the plots are unchecked. If one of them is checked, highlight the plot, and then press F4 to uncheck it.

· Press F2(6 to change the display back to the default window, where 
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Assign different graphing styles to different functions: Define y1=x, and y2=|x|. Note that there are two ways to input the absolute value symbol in TI-89. The first way is to type in abs() letter by letter; the second way is to press 2nd(5(right arrow(2.

Use the up/down arrow keys to highlight y2=|x|, press 2nd(F1(4. Now y2’s graph is thick. This way you can differentiate these two functions’ graphs. 

Press Diamond(F3. Watch closely as they are being graphed. Write down their graphs’ similarity and difference:
Similarity between y1=x and y2=|x|: ___________________________________________.

Difference between y1=x and y2=|x|: ___________________________________________.

How does the absolute value symbol change the graph of y1=x?
_____________________________________________________________________________.

Clean up again. Erase all functions. Define y1=x2−1. Without using the calculator, use the space below to sketch the graph of y2=|x2−1|. Then use the calculator to double-check.
Solve absolute value equations: Clean up again. We will solve |2x−20|=x−2 with TI-89.

Define y1=|2x−20| and y2= x−2. Press Diamond(F3. Use F5(Intersect to find the solution of |2x−20|=x−2. Write down your solution here: __________________________________________.
Check with your neighbors. Based on what you learned earlier, are there possibly other solutions?

Go back the your graph. Press F2(3 to zoom out. See any other solutions? __________________.
Practice: Solve |−2x−20|=x−2. Note that there are two solutions! __________________________.
Situation: Your company is producing a component for a type of airplane. When used, 3 of them will be put together next to each other with no gaps in between. The length of these 3 components must be very close to 8.25 centimeters. Actually, the difference must stay within 0.1 centimeter. You are the engineer. Your boss is asking you for a range for the length of each component (round to 5 decimal places). Machines will be designed based on your calculation.

Write an absolute value inequality to model this situation: ________________________________.
We will define y1 and y2 based on the equation you wrote. Then, we look at the graph.
Talk to your neighbor about why y2 cannot be seen. How can you see y2?

You can either zoom in or use ZoomBox to focus on the part you want to see, or you can directly change Window settings. 

Write your solution in a complete sentence:

 ________________________________________________________________________________
Actually, this problem again shows a good reason to use the trick of combining two functions into one to solve inequality problems.

More exercises: Solve the following inequalities with calculator.
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