PreCalculus

Finding Slope

In this investigation we will determine the slope of the tangent line at any point along a function. We then will generalize this to get the Equation of Slopes so that we can produce on demand the slope at any point along a function. Document all steps on your path through this investigation.
1. Plot f(x) = - 0.5x3 - 5x2 and get a good window.

2. Determine the slope at x = -5 by hand using the points (x+h,f(x+h)) and (x-h,f(x-h)) where h is very very small.

3. Store this value in S and send it to Mr. Young through the Navigator Hub.
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4. Examine the values from the class as compared to your value for S.

5. Examine the Slope button on the CALC Menu [((] of your calculator. It can do the calculation for question number 2 above for you.
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6. Now take your two assigned values of the domain and get the slope at each point. Place the values in a list LX and LY. Mr. Young will collect these lists and then send then back to you with the class data. 
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7. Sort this data and look for a pattern. What pattern do you see? Make a Scatter Plot.
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8. Get a function that models the data. Show it with the plot and the original function.

9. The calculator has a button on it that will do all of the values of slope for X over a selected domain (WINDOW) so we can cut out the data collection in step 6. Place nDeriv in Y3 and get the graph of the Equation of Slopes for the Y1 function.
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10.  Compare your function (in Y2) with the Truth but looking at the Table over the given domain. Turn off Y1 so you can just see the two attempts at the Equation of Slopes.
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11.  This helps but we still don’t have the True Equation of Slopes. Adjust your function (in Y2) so that the Table shows both functions being equivalent. 

12.  But, it turns out we can get the calculator to give up the name of this function as well. Go to the List Editor [((] and create a list LTRUEY. Fill it with the values from the function in Y3. If your data from the class was worthy (step 6) then the two lists will be the same. Use the f(x) notation to fill the list.
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13.  Since this is a quadratic, you can use your QUAD program to convert between the different forms of the quadratic to see how close you got with your guess. How did you do? See any pattern?

14.  Repeat some of the steps above to get the Equation of Slopes for the function g(x) = 2x2 – 4x +7.

15.  Any pattern yet?

16.  Now extract the logistic function from the logistic car and get a plot (with the data) and the graph of the function. Create the Equation of Slopes for the logistic. How does it compare to your Velocity vs. Time functions/graphs? What is the significance of the peak for the Equation of Slopes?

17.  Give the values, meanings, and units for A, B, and C in the Logistic function for the Logistic car. 

18.  Can you know the name of the function that is the Equation of Slopes in step 16? Can you give the units of all the parameters including x and y?
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