Chapter 7 CAS Activity – Step-by-Step Instructions
In this activity, you are given two options for an investment. You have $10 000 to invest. The first offers you simple interest at 8% per annum. The second offers you 4% per annum compounded annually. Use your TI Nspire CAS™ to define functions for these two situations and answer the questions below.

· Define functions to represent the two investments.

· Find the amounts after 10, 20, 30 and 40 years.

· Estimate a time when the two investments would be equal.

· Use the CAS to find the exact time when the investments would be equal.

· Convert this time to years, months and days.
· Find the time it takes for each investment to grow to $100 000.

· Find the interest rate needed for the investment to grow to $1 000 000 after 40 years.
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Start a new document and, if necessary, close out of the previous work.
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Open a new Calculator page.
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From the Actions menu, choose Define. If you so choose, you can type in the word “define” using the keyboard.
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Define two functions. Use f1(x) to represent the simple interest situation and f2(x) to represent the compound interest situation.
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By substituting a value for x in f1(x) and f2(x), you can find the amount after x years. This allows you to find the amount after any given number of years.
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From the results in this screen, you can see that there is a time between 30 years and 40 years when the two investments are equal. The time will be closer to 30 years, perhaps 33 years.
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This would be a good point to look at the growth of the two investments graphically. Add a new Graphs & Geometry page and graph the two functions.
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8. Since neither of the functions appeared, we will need to change the window. Press b followed by 4: Window and choose 1: Window Settings. Use the values to the right. The value for Ymin is set to the value –10 000 so that the entry line will not cover the x-axis.
9. [image: image9.png]RAD AUTO REAL o]

50000 ¥

1(x)=10000-(1+.08x) (32.3162,35513,

3
2lx)-10000-(1.04)*

5000

> -

>




It’s difficult to estimate the point of intersection, so we will look at it twice.
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Press b followed by 6: Points & Lines. Choose sub-option 2: Point On.
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Use this tool to place a point on one of the graphs and then, drag the point close to the point of intersection to get an estimate of the time.
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Return to the Calculator page. From the Algebra menu, choose Solve.
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Use the Solve command to set the two functions equal to each other and solve for x, the time.
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To convert the time to years, months and days, you need to isolate the decimal portion of each result. Open a set of brackets, move up to the result, press and hold the g key and highlight the result needed using the ¡ and/or ¢ keys. Press · to paste the highlighted value into the entry line.
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To find the number of months, subtract the number of full years, and multiply the result by 12. Repeat this using the result to convert the decimal portion of the remainder to the number of days. Thus, we could conclude that the two investments are equal after 32 years, 10 months and 12 days.
16. [image: image16.emf]Return to the Graphs & Geometry page. Move the cursor to the point that you created earlier. A hand should appear.
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Press / followed by b, which is the equivalent of Right Click on the device. Choose Delete. This will remove the point that you placed there for an estimate.
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The previous point should disappear.

19. [image: image19.emf]Press b followed by 6: Points & Lines and sub-option 3: Intersection Point(s).
20. [image: image20.emf]Click on the two graphs and the point of intersection will appear.

21. [image: image21.emf]There are two extension questions not related to the point of intersection. The first asks when each investment would grow to $100 000. Return to the Calculator page. Use the Solve command to determine the time that it would take each investment to grow to $100 000.

22. [image: image22.emf]The final extension asks about a new situation where the student, aged 16, wants to invest $1 000 at a rate that is compounded monthly so that it grows to $1 000 000 when the student is 56 years old. Define a third function where the unknown is the interest rate. Use the solve command to determine the interest rate needed for an investment of $10 000 to grow to $1 000 000. Note that the first answer is not relevant and that the second is the annual interest rate in decimal form. This should be read as 17.3942% per annum compounded monthly.
