Course 1, Chapter 8: Ups and Downs Solutions
Graphs showing changes over time make it easy to interpret data.  In this activity, you will interpret data from several graphs.

Note: Line graphs are not formally introduced until Chapter 10. While line graphs are used in this activity, the focus lies on plotting points and interpreting ordered pairs in a real-world context.

Activity

Step 1  Open a new sketch. From the Graph menu, choose Show Grid and Snap Points.  
Step 2  Drag the origin into the lower left portion of the page. X-axis values from 0 to 24 and y-axis values from 0 to 16 should be visible. Use the Arrow Tool to select both axes and, from the Display menu, select Hide Axes. Use the Point Tool to plot (0, 2), the point located 2 units above the origin, and (3, 0), the point located 3 units to the right of the origin.  

Step 2  Show the hidden axes. Use the Point Tool to plot the following points.

                   (6, 5), (9, 9), (12, 3), (15, 3), (18, 9), (21, 15), (24, 3)
Step 3  Select (0, 2). From the Measure menu, select Coordinates. Repeat for (3, 0). Repeat for the other points in the order that they were plotted. Drag each coordinate label near the point it represents.    
Step 4  Connect the points in the order that they were plotted.  

Analyze the Results

The graph represents a company’s profits over a twenty-four month period. The company reported its profits every three months. The x-axis represents the number of months that have elapsed since the beginning of the reporting cycle. The y-axis represents the number of thousands of dollars of profits that the company reported.  
1. What profit did the company report at the beginning? How much profit did the company report 18 months later? What is the significance of the ordered pair (12, 6)? $2,000; $9,000; a profit of $6,000 at 12 months 
2. What is the largest profit they reported? When did it occur? $15,000 at 21 months
3. What was the smallest profit they reported? When did it occur? $0 at 3 months
4. When did the profit increase? When did the profit decrease? When did it stay the same? How can you determine these answers from the graph? Increases are indicated when the graph rises from left to right; increases occur between: 3 and 9 months,

15 and 21 months. Decreases are indicated when the graph goes down from left to right; decreases occur between: 0 and 3 months, 9 and 12 months, 18 and 24 months. When the graph is level, profits stayed the same; this occurred between 12 and 15 months.
5. Suppose a new manager takes over operations at the company. Use the Arrow Tool to drag the origin until the coordinates of point A are –12 and –3. The x-value of zero on the new graph indicates when the new manager took over the company. What is the significance of the negative y-values? Of the negative x-values? What is the significance of the point (-12, -3)? Negative y-values indicate losses; negative x-values indicate months before the arrival of the new manager; there was a loss of $3,000 twelve months before the new manager arrived.
6. What was the company’s profit or loss nine months before the arrival of the new manager? Six months after the manager’s arrival? Loss of $5,000; profit of $4,000 
7. How does the shape of this graph compare to the previous graph? Identify the periods over which the profit is increasing, decreasing, and staying the same.  The shape stays the same. Increases occur between 3 and 9 months before the new manager’s arrival, between 3 and 9 months after. Decreases occur between 12 and 9 months before, the three months immediately before, between 9 and 12 months after. Staying the same occurs the three months immediately before the new manager’s arrival. 
8. Remember that only the points represent actual reports. When does the company report "breaking even”? How can you tell? 6 months before the manager’s arrival;                     the y-coordinate is 0.
9. Drag point D up or down so that it shows the same profit or loss as point B. What are the new coordinates of point D? (–3, –5)
10. Drag the origin so there is a profit nine months before the new manager arrives. Drag the origin so that there is a loss nine months after the manager arrives. What were your ordered pairs for each nine-month situation? Ordered pairs will vary; answers should be in the forms of (–9, positive number) and (9, negative number).
11. Drag the origin so that the graph shows that the new manager was a good choice.  Sketch your graph. Graphs will vary, but graphs should have more points with positive   y-values to the right of the origin. Check students’ graphs.
12. Drag the origin so that the graph shows that the new manager was a poor choice.  Sketch your graph. Graphs will vary, but graphs should have more points with negative  y-values to the right of the origin. Check students’ graphs.
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