Chapter 3 TI-Nspire Activity – Teacher Comments
The problem for this activity is of a type that is commonly used for optimization problems involving quadratic functions.

If a company sells watches for $150.00 each, they will sell 500 watches. Research indicates that for every $1.50 price increase, the number of sales will decrease by four watches. However, they notice that as the price increases, their revenue increases as well but later, the revenue starts to decrease. Determine the price that will maximize their revenue.

The TI-Nspire™ CAS is a perfect tool to use with this as students can use the Lists & Spreadsheet to store data, use formulae for the lists and do an appropriate regression, and use the Graphs & Geometry to plot the scatter plot, the function and find the optimal value graphically.
One of the issues that students may have with this document is that there will be a lot of movement back and forth between the Lists & Spreadsheet page and the Graphs & Geometry page. In one way, this is a positive feature as students become more familiar with the features of each application. Weaker students may find this difficult. Some work with the individual steps may give students an advantage. Any of the following could be done in advance:

1. Entering data and formulae in Lists & Spreadsheet
2. Graphing a scatter plot and function in Graphs & Geometry
3. Doing a regression

4. Dragging a point along the curve

5. Find the vertex and zeros of a function

The step-by-step document shows a solution that is graphical. A numerical solution can be done in the Lists & Spreadsheet by narrowing the domain of the independent variable and closing in on the optimal value. A CAS solution can also be done. This is included as part of the CAS work for this chapter.
The solution presented in the step-by-step document has students enter a small amount of data at the beginning and then return to enter more data using formulae. A variation on this approach would be to enter the larger set of data right from the start. This would reduce the number of times that your students have to flip back and forth between applications. However, there is some loss in simplicity.

This problem is a bit different in that the optimal value for revenue does not occur for a whole number value for the number of price increases. The optimal value found graphically is $75 937.50 if there are 12.5 price increases. At the end of the solution, students will need to make a decision on what value to charge. There are three options.

1) They can elect to make 13 price increases, they will get a revenue of $75 936.00. A consideration from the seller’s side is that they might prefer this as they would have lower costs for fewer items sold.
2) They could elect to choose 12 price increases and the revenue will remain at $75 936.00. However, it is hoped that they would consider that the customers would prefer the lower price and serve more people. Thus, the second option is better if they decide that a whole number of price increases is necessary.

3) However, the third option would be to go with half of price increase in order to optimize the revenue. There is no reason why a price point of $168.75 could not be used rather than $168.00 for 12 price increases or $169.50 for 13 price increases.

It would be interesting to see how students make a case for any of these options and these could be used in a rubric as part of the assessment for this problem.
