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[image: image28.emf]Show Tangent Line and Slope

So far, we have seen that the derivative is the slope of the tangent line at a point and used the formal definition of derivative to find the derivative of a specific function. Now, we would like to look for patterns and shortcuts so that we do not need to use this definition in some situations. By the time you finish this lab you should be able to start seeing this pattern and also to distinguish between the derivative at a point and a derivative function.
We will be using Geometer's Sketchpad to help us look for patterns. First, open the file derivatives_polynomtials.gsp, which you will find under today’s date on the syllabus. Notice that this Sketchpad file has multiple pages, which can be seen along the bottom left-hand side of your window, as shown below. If you cannot see the page tabs, adjust your window size so that you can. It is recommended that you open your window to fill the entire screen. [image: image34.png]fatic Functions Part 2. Cubic Functions | Refere
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First read the page entitled “Derivatives,” which explains the goals of this lab. Throughout the lab, navigate to the page that matches the section titles on the lab worksheet.
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Constant Functions    (select the Constant Functions tab in the lower left corner)
[image: image31.png]nsten Functions _Linear Functions | Quadialic F



[image: image32.png]Lieas Fuctons._Quackatic Functions | Qusciatc Functons Par 2




1. We will begin by looking at the derivative of a constant function. First, we will investigate the slope of the tangent line to the function 
[image: image2.wmf]()4
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2. Select "Show tangent line and slope" to see the tangent line to f at point R. Describe this tangent line. What is its slope?     (xR = _____)
3. Select show derivative at point R. [image: image3.emf]Show Derivative at Point R

This plots the point (R, f '(R)), where 
f '(R) is the slope of the tangent line at R. What is the value of f '(R) (the value of the derivative at point R)? ______     (xR = _____)
4. Animate the point of tangency. [image: image4.emf]Animate Point of Tangency

What is the equation of the derivative function of
[image: image5.wmf]()4
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? How can you tell? 
5. Reset the graph [image: image6.emf]Reset Graph

and choose another value for a by moving point A along the slider at the top right of the screen. Follow the steps 2-4 above. What are the equations of your new function and its derivative function?


a = _____________
f (x) = ________________
f '(x) = ________________________
6. What do you think the derivative function of the function 
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 is? Check your conjecture using the steps above.


Guess:___________________

Actual answer:_______________________
7. Generalize your results: What is the derivative function of the function 
[image: image8.wmf]()
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 for any value of a?
Linear Functions    (select the Linear Functions tab in the lower left corner) 
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1. You will now examine the derivatives of linear functions. First, investigate the slope of the tangent line to the function 
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2. Select "Show tangent line and slope" to see the tangent line to f at point D. Describe this tangent line. What is its slope?     (xD = _____)
3. Select show derivative at point. This plots the point (D, f '(D)), where f '(D) is the slope of the tangent point at D. What is the value of f '(D) (the value of the derivative at point D)? ________     (xD = _____)
4. Animate the point of tangency. What is the equation of the derivative function of 
[image: image10.wmf]()1.982.52
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? How can you tell?

5. Reset the graph and choose other values for m and b by moving points M and B along the sliders. Follow the steps 2-4 above. What are the equations of your new function and its derivative function?

m = ________

f (x) = _______________
f '(x) = ___________________

b = ________
6. What do you think the derivative function of the function 
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 is? Check your conjecture using the steps above.


Guess:___________________

Actual answer:_______________________

7. What do you think the derivative function of 
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 is? Check your conjecture using the steps above.


Guess:___________________

Actual answer:_______________________

8. Generalize your results: What is the derivative function of the function 
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 for any values of m and b?



Quadratic Functions    (select the Quadratic Functions tab in the lower left corner)
1. Let's move on and examine quadratic functions. First, investigate the slope of the tangent line to the function 
[image: image14.wmf]2
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2. Select "Show tangent line and slope" to see the tangent line to f at point D. Describe this tangent line. What is its slope?     (xD = _____)
3. Select show derivative at point. This plots the point (D, f '(D)), where f '(D) is the slope of the tangent point at D. What is the value of f '(D) (the value of the derivative at point D)? ________     (xD = _____)
4. Animate the point of tangency. What type of function is the derivative function?_____________
What is the equation of the derivative function (in slope-intercept form, please!)?
5. Reset the graph and choose other values for a, b, and c by moving points A, B, and C along the sliders. My function: f (x) = _________ x2 +  __________ x + ________________
Follow the steps 2-4 above. What type of function is the derivative function? What is its equation?

6. Reset the graph and then choose values of 0 for b and c. Choose a whole number value (or as close to a whole number as possible) for a. My function: f (x) = ____________ x2
Following the above steps, what is the derivative function of your new function?

7. What do you think the derivative of the function 
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 is? Check your conjecture using the steps above.


Guess:___________________

Actual answer:_______________________

8. Generalize your results: What is the derivative of the function 
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9. Switch pages to "Quadratic Functions Part 2." (select the Quadratic Functions Part 2 
tab in the lower left corner) 
This page shows the graph of 
[image: image17.wmf]2
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10. First, as before, select "Show slope and derivative at point" to plot the derivative at point D. Animate D [image: image18.emf]Animate Point of Tangency

D

to trace the path of the derivative function. Does this confirm what you found on the previous page? Why or why not?

11. Select "Show derivative function" to plot the derivative function. [image: image19.emf]Show Derivative Function

 Does this match what you found by tracing the derivative value at specific points?
12. Now we want to investigate how the values of a, b, and c affect the equations of the function and its derivative. First, select Erase Traces.[image: image20.emf]Erase Traced Path

 Then select the point f '(D) and on the task bar select Display > Trace Plotted Point to uncheck this option. 
13. Use the slider to change the value of c. How does this affect the graph of the function?
How does this affect the graph of the derivative function?

14. Use the slider to change the value of b. How does this affect the graph of the function?

How does this affect the graph of the derivative function?

15. Use the slider to change the value of a. How does this affect the graph of the function?

How does this affect the graph of the derivative function?
16. Using either page on quadratic functions, set c equal to 0 and choose whole number values for a and b.    My function: f (x) = _________ x2 + ______________ x 

What is the equation of its derivative function?
17. What do you think the derivative function of 
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 is? Check your conjecture using either of the quadratic function pages in GSP.


Guess:___________________

Actual answer:_______________________

18. What do you think the derivative function of 
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 is? Check your conjecture using either of the quadratic function pages in GSP.

Guess:___________________

Actual answer:_______________________

19. Generalize your results: What is the derivative function of the function 
[image: image23.wmf]2
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 for any values of a, b, and c?


Cubic Functions    (select the Cubic Functions tab in the lower left corner)
1. Move to the page entitled "Cubic Functions" for this part of the activity. You will first investigate the slope of the tangent line to the function 
[image: image24.wmf]3
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2. Select "Show tangent line and slope." Describe the tangent line to the graph at point B. What is its slope?     (xB = _____)
3. Drag Point B or choose "Animate Point B." Is the slope of the tangent line to the graph of f (x) …
a) ever negative? If so, where?

b) ever zero? If so, where?
4. Select show derivative at point. Animate the point of tangency. What is the shape of the derivative function? _________________________________________________
What is the equation of the derivative function of 
[image: image25.wmf]3
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? How can you tell?

5. Reset the graph and choose another value for a by moving point A along the sliders. My function: f (x) = __________ x3
Follow the steps 2-4 above. What is the shape of the derivative function? What is its equation?

6. What do you think the derivative function of the function 
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 is? Check your conjecture using the steps above.


Guess:___________________

Actual answer:_______________________
7. Generalize your results: What is the derivative function of 
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 for any value of a?
Summary: Complete 1-4 in the box below. Then make an educated guess for 5-7. 


Name:________________________________ 	Date:___________ 	Hour:______





Type of Function	      Function Equation (general form)			Derivative Function





      Constant			f (x) = a				1. _____________________________





        Linear			f (x) = mx + b				2. _____________________________





     Quadratic			f (x) = ax2 + bx + c			3. _____________________________





        Cubic			f (x) = ax3				4. _____________________________





				f (x) = ax3 + bx2 + cx + d		5. _____________________________





      Quartic			f (x) = ax4				6. _____________________________





f (x) = ax4 + bx3 + cx2 + dx + e	7. _____________________________
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