Lab 4: Relationship between a Function
and Its Derivative
Seattle Pacific University, MAT 1234, Calculus I
 
Objectives
· Given the graph of a function, be able to visualize the graph of its derivative.

Due Date: Thursday 11/3 2:00 p.m.

· Do not wait until the last minute to finish the lab.  You never know what technical problems you may encounter (no papers in the printer, electricity is out, your best friend call and talk for 4 hours, alien attack…etc).
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Lab Exercises


1. Let .

a. Find the derivative of f.  

	






Plot the graphs of both f and its derivative together on the same graph over the interval .  You may want to adjust the range of y so that you can get a better view of the graphs.

	




Answer the following questions by inspection of this graph.  Put the answers in the table below.  

b. Over what intervals does the graph of f appear to be rising as you move from left to right?


c. Over what intervals does the graph of  appear to be above the x-axis?

d. Over what intervals does the graph of f appear to be falling as you move from left to right?	


e. Over what intervals does the graph of  appear to be below the x-axis?		

f. What are the x-coordinates of all of the high points and low points of the graph of f?


g. For what values of x does the graph of  appear to meet the x-axis?


Hint: Use open interval notations for problems b to e.  For example, the open interval from 3 to 5 is denoted as .


	f  rising
	
 above the x-axis
	f  falling
	
 below the x-axis
	high/ low points of  f
	
 meets the
x-axis

	








	








	









	









	








	















2. Let .
a. Find the derivative of f.  

	






Plot the graphs of both f and its derivative together on the same graph over the interval .
	



b. Answer the same set of questions as in parts b-g of exercise 1 above.

	f  rising
	
 above the x-axis
	f  falling
	
 below the x-axis
	high/ low points of  f
	
 meets the
x-axis

	





	





	






	






	





	










3. On the basis of your experience with the previous two examples, write a paragraph that relates where a function is rising, is falling, and has a high or low point to properties you have observed about the graph of its derivative.  

	







4. Consider the function .  One might guess that the derivative of this function is .  Plot the graphs of these two functions on the same set of axes.  

	





Explain, based on your conjecture from Exercise 3, why  cannot be the derivative of .

	





5. Figure 4 shows the graphs of three functions.  One is the position of a car at time t minutes, one is the velocity of that car, and one is its acceleration.  

[image: clip_image002]
Figure 4 Position, velocity and acceleration graphs.

Identify which graph represents which function and clearly explain your reasoning.

	



The original version of this lab was adapted by Brian Gill from Lab 6 (Relationship Between a Function and Its Derivative, by John Fink) in Learning by Discovery: A Lab Manual for Calculus, Anita Solow, editor, 1993.  The book is volume 27 of the MAA Notes series published by the Mathematical Association of America.
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