PreCalculus

Taylor Series

We want to parse the sine function. To do this we will model the Taylor Series expansion of the function on the calculator.
1. Create a sequence for the X-List using numbers from -0.1 to 0.1 by 0.01.
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2. Set your MODE to Radians and then create a Y-List using y = sin(x).
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3. Now Plot the data and look at the pattern. Since it looks Linear, do a regression and place the function in Y1. 
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4. This seems like a good fit, but maybe not. Let’s look at the Residuals. This is the difference between the actual data (in list Y) and the projected data for y from the function (in Y1). Get the Residual list and plot 
(x, Residual). 
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5. If this is the right model (Linear), the Residual plot should look like projectile vomit. In this case we see a definite pattern. 
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6. Since this looks like a Quadratic, we want to repeat the process with a Quadratic Regression – placing it in Y2.

7. Look at the Residuals (also stored in a list named RESID). What pattern do you see?

8. Repeat the process (steps 6 and 7) again for a Cubic Regression (Y3), and then a Quartic Regression (Y4).
9. Look at the Applet on the web page and explain what you see.

10. Now place the sum of the 4 equations in Y5 and look at how well it fits the data.

11. Place sin(x) in Y6 and look at the graph with Y5. Zoom out. Explain.

12. Can sin(x) = x?

13. What is the Taylor Expansion of sine?
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