Course 1, Chapter 9: Solving Equations Solutions
Note: This activity uses a Sketchpad feature that produces functions. Functions are written using function notation, which is not formally presented until Course 3. Questions 1 and 2 in the Analyze the Results section help students understand the meaning of function notation. 

Graphs and tables can help you solve equations. In this activity, you will use graphs and tables to solve equations using the guess-check-and-improve method.

Activity

Step 1  Open a new sketch. From the Graph menu, select Show Grid. Use the Arrow Tool to select the origin and the point at (1, 0). Select Hide Points from the Display menu.

Step 2  Use the File menu to open the Sketchpad folder on your computer or CD. From the Samples folder, select Custom Tools. From this list, select and open Sliders.  Minimize the Sliders page. Click on and hold down the Custom Tools menu. Scroll to Sliders and Integer Horizontal. Click on the sketch and then the Arrow Tool to release 
the slider.  
Step 3  From the Graph menu, select New Function. In the dialogue box, enter 3x +2.    

Step 4  From the Measure menu, select Calculate. Click on the function f(x) = 3x + 2, the value for a (from the slider), and OK. Drag the slider and watch as the values of a and f(a) change. (To drag the slider, click on its green dot.) When you are done, the slider setting should read a = 1.  
Step 5  Use the Arrow Tool to select a and f(a). Select Tabulate from the Graph menu.  
Analyze the Results

1. The equation f(x) = 3x + 2 gives a rule for calculating the output for a given x input. For example, f(1) means to substitute the number 1 for x and evaluate the expression      
3 · 1 + 2. What is the solution of the equation 3x + 2 = 5? 5; x = 1
2. What is the value of f(2)? Drag the slider to show a = 2 and check your answer. What is the solution of 3x + 2 = 8? 8; x = 2
3. Drag the slider to show a = 3. What is the solution of the equation 3x + 2 = 11?  x = 3
4. Guess the solution of the equation 3x + 2 = 41. Drag the slider to check your guess. If your guess was incorrect, was your guess too little or too much? Keep trying values, using the slider to improve your guesses. What is the solution of 3x + 2 = 41?          Guesses will vary; x = 13
5a. The values in an input-output table of your guesses can help you decide which number to try next. Double click on f(x) = 3x + 2. Change the expression in the dialogue box to –2x – 5. Drag the slider to show a = 5 and double click on the table. 
5b. Next, drag the slider to 2, 0, –3, and –5, double clicking on the table for each value of a. Looking at the table, between what input values do you think the solution of                  –2x – 5 = –3 lies? Use your slider to check values between these two numbers until you find the solution. What is the solution of –2x – 5 = –3? Between –3 and 0; x = –1
6. Select the table and from the Graph menu, select Plot Table Data. Click OK in the dialogue box. What do these points represent?  The values for x and the corresponding values for y, or f(x), that make the equation y = –2x – 5 true.

7a. Use the Straightedge Tool to access the Line Tool. Draw a line through the table data points. Between which two points on the graph would you find a point that gives the solution of –2x – 5 = 6? What is your guess for the solution? Intervals and guesses will vary.
7b. Use the Point Tool to mark a point on the line that shows your guess. From the Measure menu, select Coordinates. If your guess is incorrect, drag the point until you find the solution. What is the solution? x = –5.5
8. In Step 9, you are going to solve another equation. Before starting, clear your sketch of the graph and table you used in Steps 5 –7. Start by hiding the line and the points that lie on the line. Next, select the table. From the Graph menu, select Remove Table Data.  Click the Remove All Table Entries button and OK.  
9. What function would you use to find the solution of  7 – 2x = 15? Use the previously described methods to find the solution. What is the solution? f(x) = 7 – 2x; x = –4
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