Chapter 3– TI-Nspire™ Activity – Maximizing Profit
In section 2 of the text is a problem pertaining to the sales of t-shirts. This is a variation of that problem done on the TI-Nspire™ CAS.
If a company sells watches for $150.00, 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.

1. [image: image1.png][EENEE RAD AUTO REAL a

A number [ B price| € sold [ D revenue | EX
 =seq(%,0,]=150+1]=500-4|=price*sold =
12 11) 1865  4s6| 75924,

13 12| e8| 452 75936,

14 13| 169.5| 448 75936

15 14| 71 444 75924,

15 15| 1725 440| 75900 §
D13




Press c and open a Lists & Spreadsheet page. Type the title “number” in column A. Widen the column so that you can read the entire word. Enter the number 0 in row 1. This column will represent the number of times the price is increased by $1.50. Note: To widen a column, press b and choose Actions>Resize>Resize Column Width.
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In column B, enter the title “price” and widen the column as necessary. Enter the initial price of 150 in row 1. As the number of prices increases is recorded in column A, the corresponding price will be recorded in column B.
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Move to column C, enter the title “sold”. This column will record the number of watches sold. As the number of prices increases is recorded in column A, the number of watches sold will decrease by 4 units and be recorded in this column.
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Fill the three columns with values. For the time being, do not worry about formulas for the columns. We will return later to enter these.
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Move to column D and enter the title “revenue”. Widen the column as necessary. The revenue will change in each row. Revenue is the product of the price and the number of units sold. Rather than just entering the values, we will use a formula. Press = and enter the product “price * sold”.
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Note: In step 5, you can either type in the variable names “price” and “sold” or press the h key to see a list of variables and choose these names.
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Press · and the column should fill with values.
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To determine the nature of the relationship, we will find the first and second differences. Enter these titles in columns E and F and widen the columns as necessary.
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Press k to open the catalog. Press L to move to the commands that start with the letter L. Choose the command ΔList. Press h to open up a list of variables. Choose revenue. 
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The column will fill with values representing the first differences. Notice that the symbol for “delta” in the formula row has changed to δ. The two symbols are the uppercase and lowercase symbols for the fourth Greek letter.
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Since the first differences are not equal, move to column F and calculate the second differences. When offered a selection of variables, choose first.
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Complete the command by pressing ·. Notice that the second differences are all equal, suggesting that the relationship between the number of price increases and the revenue is quadratic. One problem with this set of data is that there is a small number of data points.
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Open a new Graphs & Geometry page. From the Graph Type menu, choose Scatter Plot.
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The entry line changes with the x-field highlighted. Press a to open the list of variables. Move down to “number” and press ·.
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Press e to move to the y field and a to open the list of variables again. Choose “revenue” from the list.
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Press · to complete the operation. The screen will not display any points in the scatter plot since the entire points lie outside the current window.
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17. To show the points in the scatter plot, choose Zoom-Data from the Window menu.
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Since there are only four points, the relationship may not appear to be quadratic. In fact, if we had not confirmed that the relationship using first and second differences, we might conclude that this relationship is linear.
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Return to the Lists & Spreadsheet page. At this time, we will enlarge the data set by entering formulas for the first three columns. For column A, press = and type the formula as shown on the entry line. This will place the whole numbers 0 through 20 in column A.
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When you press · a warning will appear on the screen. This happens each time that you request an action that will change the data in a column. Press · to complete the operation.
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It was noted earlier that the price increased by $1.50 each time. Press = to begin typing in the formula 150 + 1.5*number. When you enter the variable “number”, you can either type in the word or press h to select the variable from a list.
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Notice that the variable name comes up in bold type. If you attempt to type in the word, you should also see bold face type when you have the entire word on the screen.
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You should get a warning message again. This message occurs to indicate a problem for the formula in column D. The revenue depends upon the price in this column and the number sold in the next column. However, completing the formula for price will result in a different number of entries in each column. Press · anyway.
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Since there is an issue with the formula in column D, an error message is displayed in each row of the column. Once we place a formula in column C, this error message will be replaced with the correct values.
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As noted earlier, the number of watches sold decreases by four units for each price increase. Again, the h key can be pressed to access the list of variables.
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When the formula is completed, the values in both columns C and D are updated.
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Return to the Graphs & Geometry page. You will have to change the window using Zoom-Data again. Now the data definitely appears to be quadratic.
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Back in the List & Spreadsheet page, place your cursor somewhere in column G. In this column, we will perform a quadratic regression. Press b and choose Statistics. From the sub-menu, choose Stat Calculations to open up the list of available regressions. Choose Quadratic Regression from the list.
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A dialog box will open. Press a to open the X List field. Press a again to choose the variable “number” from the list.
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Press e to move to the Y List field. Choose “revenue” from the list.
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Notice that the software automatically chooses a function name to store the resulting equation in. Press · to complete the operation.
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The results of the regression equation are placed in the next two columns, in this case, columns H and I. The coefficients of the quadratic equation can be seen in I3, I4 and I5.
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From the Graph Type menu, choose Function. The entry line will change to function mode with function f2(x) displayed. Press £ to move to the function f1(x) and press · to graph the function.
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From the Actions menu, choose Hide/Show. Notice the “eye” icon in the upper left corner. Move to any point on the scatter plot. You might have to press e so that the action is applied to the scatter plot. Press a and the scatter plot will appear as a ghost.
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Press d and the ghost will disappear as well leaving the parabola.
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In order to find the maximum value, we need to place a point on the function. You could select the Trace point feature or, from the Points & Lines menu, choose Point On.
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Move to the function and you will see the coordinates of the point at the cursor location. The coordinates appear as a ghost until you click at the location.
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Once you click on the point, the coordinates appear will appear (and will move with the point). Press and hold the a key (or press / followed by a). You should see the hand close over the point.
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Drag the point close to the vertex. When you are in the neighbourhood of the vertex, the software will have the point jump to the vertex. The label “maximum” in a box appears to indicate that the point is a maximum. The x-coordinate indicates the number of price increases. At this point, you will have to make a decision about the number of changes – do you go with 12, 13 or is 12.5 a possibility? 
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Back in the Lists & Spreadsheet page; scroll down so that you can see the rows that have the number of price increases equal to 12 and 13. In the revenue column, you can see that it does not make any difference to the revenue value if you have 12 price increases or 13 price increases.
