[bookmark: _GoBack]Lab 3: Slope of a Curve
Seattle Pacific University, MAT 1234, Calculus I
 
Objectives
· To gain an understanding of the concept of the slope of a curve at a point by zooming in on that point.
· To introduce the definition of the derivative of a function at a point.
· To see examples where slope, and hence derivative, is not defined.

Due Date: Tuesday 10/11 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).



	
Name 1:

Name 2:

Date:





Lab Exercises
	



You learned in precalculus that the slope of a non-vertical straight line is  or , where  and  are any two points on the line.  When dealing with curves rather than straight lines, the notion of “slope” is somewhat more complicated.  Most functions we shall see in calculus have the property that if we pick a point on the graph of the function and zoom in far enough, the curve will look essentially like a straight line.














1. Graph the function  for . 

	






Zoom in on the point  until the graph looks like a straight line.  

	






Pick a point on the curve very close to  (but not  itself) and estimate the coordinates of this point as accurately as possible.  Calculate the slope of the line connecting this point to .  Give details of your calculations.

	




	



The number computed above can be thought of as an approximation of the slope of the function  at the point .  This slope is also called the derivative of f at , and is denoted .





2. Use zooming to estimate the slope of the following functions at the specified points.


a.  at 

Graph

	



Calculations

	







b.  at 

Graph

	



Calculations

	



	So far in this lab you have used the graph of a function to estimate the value of its derivative at a specified point.  Sometimes, however, no matter how far we zoom in at a point, the curve will never look like a straight line.  In other cases, zooming in will yield a line whose slope is undefined.  In these cases, we say that the function does not have a slope at a point and therefore has no derivative there.  Such situations are explored in the following exercises.








3. Graph  again.  This time, zoom in on .  

	





Note that in order to see the complete graph of , you need to use implicitplot on the graph .  
	
>with(plots): 

>implicitplot(;






Describe what you see.  By examining your graphs, explain why the function has no slope at .  For this function, conclude that  does not exist.

	






4. Graph  on .  

	




Are there points on the graph of  at which the function has no slope?  If so, explain why the function has no slope at these points.

	






5. Use zooming to investigate , the slope of the curve  at , for the following function:


Graph (Hint: Select a range for y may be helpful to get a better graph.)

	



Comments

	





	
Definition:  The derivative of a function f at a number a, denoted by , is


provided that this limit exists.



The original version of this lab was adapted by Brian Gill from Lab 3 (Zooming In, by Anita Solow) and Lab 4 (Discovering the Derivative, by Ed Packel) 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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