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Strategies for Solving Linear and Absolute Value Equations 
and Inequalities

	Concepts

· Solving linear equations numerically, algebraically, and graphically

· Solving absolute value equations numerically, algebraically, and graphically

· Solving linear inequalities numerically, algebraically, and graphically

· Solving absolute value inequalities numerically, algebraically, and graphically

Materials

· TI-84 Plus
	Technology Goals

· Checking solutions to equations on the Home Screen

· Checking solutions to equations using the ( menu

· Using ( to find intersections

· Using the ( menu to find intersections

· Using the ( menu to find zeros of functions

· Using the calculator to change from decimals to fractions

· Solving equations using the multi-graph method

· Solving equations using the x-intercept method

· Using function notations on the Home Screen to verify solutions

· Using various ( Window options

· Creating and storing a double decimal window

· Using ( MEMORY ZoomRcl to recall stored windows

· Using the ( menu to graph vertical lines

· Using graph style options to graph inequalities

Overview

In this activity, participants will explore numerical, algebraic, and graphical strategies for solving linear and absolute value equations and inequalities.
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Solve Equations Algebraically


Solve 3.5x + 2.8 = -3.8x -7.2 algebraically.


Check your answer on the Home Screen (Figures 1 and 2).


Check your answer with the ( menu, by pressing ( ( (Figures 3 and 4). 


Note:	When testing Value A = Value B, a value of 1 is returned if the test is true, and a value of 0 is returned if the test is false.


Note:	The use of the colon (( () allows you to enter a series of two or more sequential commands. In this case, a value is stored to x and then the equation is entered to test whether that value of x makes the equation true.














Solve Equations Graphically


Solve 3.5x + 2.8 = -3.8x -7.2 graphically with the �multi-graph method.


Let Y1 = 3.5x + 2.8 and Y2 = -3.8x - 7.2.


Graph in a ( 6:ZStandard window.


Try to find the point of intersection using (.


Use the ( and ( arrows to be sure that the �y-values are the same on each graph. See �Figure 5.


Try graphing in a decimal window �(( 4:ZDecimal).


Use ( again to try to find the point of intersection. See Figure 6.





Use the ( (( () menu to find the exact coordinates of the point of intersection. See Figures 7 and 8.





























Go to the Home Screen, and change x to a fraction by pressing ( ( ( ( (Figure 9).


Note:	The result will be the same by pressing ( ( ( after going to the Home Screen. The last x value on which you traced is stored to x when you return to the Home Screen.














Solve Equations Using the X-intercept Method


Re-write the equation 2(x+3)-2=4(x-2)+14 to create a new equation such that one side has a value of 0.


Enter the result into Y1 and (. See Figures 10 and 11.




















Solve by using ( 2:zero. See Figures 12 to 16.


At the prompt asking for a Left Bound, either position the cursor on a point to the left of the �x-intercept, or type in a number such as -2. 


Do a similar procedure when asked for a right bound, typing in a number to the right such as 0 or positioning the cursor to the right of the x-intercept. 


Position the cursor on the x-intercept when asked for a Guess.


Press (.


The cursor moves to the x-intercept point, the input x-value is calculated for the output y-value of zero. 


Remember that when finished, the value zero appears on the bottom of the screen. Do not stop at the Guess prompt.


A table shows that the y-value is indeed 0 when �x = -1 but this is not a sufficient check. You must also check that your entry into Y1 is correct. 


If an entry error is made, the value shown will be the solution to the equation that was entered. Remember that what was put into Y1 required some algebraic manipulation.














The input x-value can be converted to a fraction (Figure 17).





Solve Equations Algebraically and Check Numerically


The steps for solving the following problem algebraically are given:


13x+25 = 2x-19


13x-2x+25 = 2x-2x-19


11x+25= -19


11x+25-25=-19-25


11x = -44


x = -4


Check the solution numerically on the Home Screen just as you would check using pencil and paper (Figure 18).


Another method of checking is using the ( feature as in Figure 19.





Solve Absolute Value Equations


Solve |x| = 2 using the multi-graph method.


Let Y1 = abs (X) and Y2 = 2 (Figure 20).


Use a decimal window (( 4:Zdecimal).








( to the solution. See Figures 21 and 22. 


Remember to press the ( or ( arrow keys to verify that Y1 equals Y2 at that value of x.


Look at a Table to verify the solution (Figure 23 below).


























Use ( (( () 5:intersect to find the solution.


Solve using the x-intercept method. Rewrite |x| = 2 so that one side has a value of 0.


Enter the equation into Y3.


Deactivate Y1 and Y2.


Graph Y3.


Use ( 2:zero TWICE.


Reactivate Y1 and Y2 to show that the intersection of points of Y1 and Y2 have the same x-values as the zeros of Y3.


Draw a vertical line at x = -2 and x = 2. See �Figures 24 to 27.





Solve Absolute Value Inequalites Graphically


Solve |x| < 2.


Use the same equations and window setup from the last problem except clear the equation from Y3.


Graph the equations.


The x-values of the intersection points solve |x| = 2.


The solution to the inequality is the x-values of all points on Y1 that are below the line y = 2.


Configure ( as shown in Figure 28.











Use ( to find the answers (Figures 29).


Solve this problem using the x-intercept method.

















Optional Activity—Solve Compound Absolute Value Inequalities


Solve |x + 3| < |x| algebraically.


If x < -3, both x + 3 and x will be negative, so�|x + 3| = - (x + 3), and |x| = - x.


Our inequality now becomes - (x + 3) < -x.


Our solution gives us a true statement: either -3 < 0 or 0 < 3, depending upon how you solve it.


Therefore, our inequality is true for all values of x in this interval, namely x < -3.


If -3 < x < 0, then |x + 3| = x + 3 and |x| = -x.


x + 3 < -x


x < -1.5


Since it is also true that -3 < x < 0, our solution is �-3 < x < -1.5.


If x > 0, |x + 3| = x + 3 and |x| = x.


x + 3 < x


0 < -3


Since this statement is false, our assumption that x could be positive is false.


Our solution is x < -1.5.


Solve by graphing. Use both the multi-graph method and the x-intercept method. See Figures 30 to 33.


Why are parts of the first graph parallel lines?


Why are parts of the second graph horizontal?





Absolute Value as a Model


A certain time-release aspirin is taken to relieve the pain from a flair-up of an arthritic hip joint. The function representing the level of timed aspirin in the bloodstream at any given point in time is given by:


A = -.5(tt


t = times in days and A = amount of aspirin (in nanograms) per milliliter of blood.


The aspirin is taken for 17 days.


Use a graph to model the problem and answer the following questions:


When is the level of aspirin in the bloodstream increasing?


When is the level of aspirin in the bloodstream decreasing?


When is the level of aspirin in the bloodstream constant in value?


What is the maximum level of aspirin in the blood?


When does the maximum level occur?





Using Boolean Algebra to Check


Solve 8x - 5 > 15 algebraically.


Solve with the multi-graph method.


Let Y1 = 8x - 5 and Y2 = 15.


Graph in a double decimal window. Adjust y-values appropriately.


Solve using the x-intercept method.


Check by using (. You may have to adjust the table step.


Check by using Boolean algebra. 


Enter and graph Y3. The > symbol is in the ( menu, found by pressing ( (. See Figures 34 and 35.


Where the inequality is true, y-values on the graph of Y3 will be 1.


























Additional Problems


Solve y > 2x + 7.


Use graph style options to shade above the line �y = 2x + 7. See Figures 36 and 37.

















Solve the system. See Figures 38 and 39.


y > 2x + 7


3x - 5y < -4
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