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Tutorial on Calculus and CAS
Let’s do the following steps together.

1. Bring up TI-Nspire CAS.
To do this: Find and open the CSU TI-Nspire CAS folder.  Double click on TI-Nspire CAS file.
2. Click on the Click here to add an application and then click on 
Add Graphs & Geometry.

3. Look at each item in the Tools menu just under the Main menu.

4. Go to the Function Entry line, type x^2, and press Enter.

5. Click on the [image: image1.png]


 Tools menu item and select [image: image2.png]angent



.

6. Move the arrow cursor to the parabola and click to draw a tangent line to the parabola.

7. Move the point you placed on the parabola to see the tangent line move along the curve.

8. Click on the [image: image3.png]


 Tools menu item and select [image: image4.png]


.

9. Move the arrow cursor to the tangent line and click.  Press Enter twice to see the value of the slope of the tangent line.

10. Click on the slope number and move it to the upper right corner of the graphing window.

11. Once again, move the tangent line along the curve to see the value of the slope change.

12.  To insert a new problem, click on  [image: image5.png]


  on the Main menu and 
  select [image: image6.png]&) Problem



. 

13. Graph 
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To find the area under the curve, click on [image: image8.png]


 and select[image: image9.png]ntegral



.

14. Click on the intersection of the curve and the horizontal axis to the left of the origin.  Move the cursor along the horizontal axis to see a shaded region and its area appear.

15. Determine 
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 using this Integral feature.  Is the value displayed an exact or approximate value?

16. Insert a new page and add a Calculator page.  

17. Using the  [image: image11.png]


 on the Tools menu, display the mathematics palette that looks like this:
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18. 
        and click on the definite integral icon.

19.  Enter the integral 
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 and press Enter.  Does the displayed value match the value you found graphically?

20. Move back to the previous page.  Move the arrow cursor to the top right of the parabola, click on the curve and make the parabola wider.  Does the value of the integral change on this page?


Let’s move on to an activity that is based on a Learning Object.
Student Worksheet                Mountain Range
         Name________________

	In this activity, you will use a device to measure the steepness or inclination of mountains in a mountain range.  You will also measure the steepness of a cliff and the steepness of a level part of the mountain range.

When you have completed this activity, you will be able to quantify the steepness of a mountain or hill.  In future work in mathematics, you will use this capability to understand for what range of values a function that models stock prices or the quantity of carbon dioxide in the atmosphere over time is increasing or decreasing.

	Problem 1

	Using the TI-Nspire Computer software in the CSU Workshop Activities folder, open the MountainRange.tns file.  The numbers near the middle of the screen compute how much the line segment changes vertically for each one unit change in the horizontal direction.  You change the steepness of the line segment by moving the point 
[image: image14.wmf]2
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 up and down (or left and right).

	1. How do you make the steepness an integer?  How would you make the steepness 7 if the first coordinate of 
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 is 2?  If the first coordinate of 
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 is 1?  If the first coordinate of 
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 is 
[image: image18.wmf]1

-

.
	1.

	2. As you increase the steepness of the line segment, what would you like to happen to the numerical measure of the steepness? What does happen?  
	2.

	3. How are the coordinates of
[image: image19.wmf]2
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 related to the sides of the right triangle and the computation of the slope?
	3.

	

	Problem 2

	The jagged line represents a mountain range.  Some parts of the range are not very steep, even flat.  But some parts are very steep (a cliff).  The thick line segment is the steepness measuring device.  You can move both ends of the device (line segment).

	1. Moving from left to right, use the device to measure the steepness of each part of the mountain range.  Are there parts of the mountain that have the same steepness, but different measurements?  Explain how two parts of the mountain can have different steepnesses and be equally hard to climb?
	1.

	2. Why is it useful to have both positive and negative values for the steepness of a mountain?
	2.

	3. What is unusual about the steepness of the cliff at the right of the mountain range?  What would you like the steepness of a cliff to be?  Explain?
	3.

	4. What is the steepness of the level part of the mountain range? What would you like it to be? 
	4.

	5. The measure of steepness is how much the attitude of the mountain changes for each horizontal change of 1 unit.  What does it mean for the steepness to be 0?
	5.

	6. What are the units on the measurement of the steepness of a mountain?   
	6.


You can find the teacher’s version of this activity and other such activities in the CSU Workshop Activities folder as Microsoft Word .doc files along with their .tns files.

Using the DerivSlope1 Document

1.  Using Open Document on the File menu, open the Getting Started folder and select DerivSlope1.tns.


2.  Move the tangent line along the curve.  Why does the curve stay below the tangent line?  Describe how the slope of the tangent line changes as you move the tangent line from left to right.  Is the curve increasing or decreasing?  When it is increasing, is it increasing at an increasing or decreasing rate?


3.  When does the slope triangle move from below the curve to above the curve?  Why does it do this?


4.  As you move from left to right does the slope of the tangent line increase or decrease?


5.  What is the slope of the tangent lie at the maximum value of the function?


6.  Go to the next Problem.  Does the tangent line stay below the curve?  Why?


7.  Go to the next Problem?  As you move from left to right on the curve, when does the slope of the tangent line go from above the curve to below the curve?  When does the slope of the tangent line go from positive to negative?  From negative to positive?
Symbolic Computation of the Derivative
1. Open a new document and add a Calculator application.

2. Enter define f(x)=x^2
3. Enter f(x+h)
4. Enter f(x+h)-f(x)
5. Enter (f(x+h)-f(x))/h   [Warning:  be sure the parentheses are correct.]
6. Use the Mathematics palette to enter 
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.  Notice the plus sign to the right of the 0.  The palette suggests that you enter it, but it really is not necessary.  By the way, what does this plus sign mean?  Could some other sign be placed there instead?

7. Are you surprised by the displayed result?

8. Would this work for other functions?  Can you think of a function for which it might fail?




Is the Definite Integral the Area Under the Curve?
1. Open the VariableIntegrals.tns document in the Getting Started folder.

2. What do you see on the screen?

3. Move the open dot on the left of part of the horizontal axis.  Describe all that changes on the screen.

4. What numbers are the same?  Why do you think they are they the same? 

5. Move the point you started with to the left side of the other open dot.  Is the shaded region above the axis?  Is the value of the integral positive or negative?  Can area be negative?  Explain.
6. Now move the other open dot on the horizontal axis.  Describe what happens?   Why do you think that happened?

7. Which point is the upper limit of the definite integral and which point is the lower limit of the definite integral?

8. Can you change the function?  How would you do that?

9. Go to the next Problem.

10.  Which point will move?  What is the area between the two curves?

11.  Is the area always positive?  

12. (Optional) How might that be explained?
The Symbolic Computation of the Definite Integral
1. Insert a new Problem.

2. Enter define f(x)=x^2
3. Enter define a=0

4. Enter define b=3
5. Enter define h=(b–a)/5
6. Enter f(a+k*h)     [Be sure to enter the multiplication sign.]

7. Use the Mathematics palette to enter 
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Why the extra h?
8. Use the Mathematics palette to enter 
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9. Write down the integral that the value of this limit computes and compute its value using the appropriate part of the Fundamental Theorem of Calculus.

[image: image23.wmf]()()()   where  is an anti-derivative of

  .

b

a

fxdxFbFaFf

éù

=-

êú

ëû

ò


[image: image24.png]



The Area between Two Curves

1. Open a new document and add a Graphs & Geometry application.

2. Click on the [image: image25.png]


 on the Tools menu and select[image: image26.png]Window Settings



.  Change the window settings to –10 to 10 in the horizontal direction and –8 to 8 in the vertical direction.

3. Enter the two functions 
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4. Find the area between the two curves.  The instructor will help.
5. Change the two functions to 
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 and compute the area between the two curves.  You may have to change the scale using the [image: image29.png]


 Tools menu item.  What method did you use?  Is your result an exact value or an approximation?
There are many more documents on your diskette.  The CSU Activities folder has five complete activities.  The Activities folder has several calculus activities that come from the timath.com website.
Enjoy the summer!
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