Matter & Motion – Fall 2015-16		 

   
Math Lab 1: Graphing Functions[footnoteRef:1] [1: This exercise is based on Lab 1: Graphing Functions, in Learning by Discovery: A Lab Manual for Calculus, ed. Anita Solow, 1993, The Mathematical Association of America.] 


Goals: Start learning to use the online graphing calculator Desmos; review/explore 5 important functions: linear, quadratic, sine, exponential and logarithms. 

Part –1: Program Website
If you haven’t already, spend just a few minutes exploring the program website sites.evergreen.edu/mnm1516; make sure to look at older entries. 

Part 0. Lab Notebook (LNb)
· (If you don’t have your LNb yet, take notes on separate paper which you can later insert into (or copy from) your LNb.)
· Your name and contact information should be written prominently and early.
· You should leave room for a Table of Contents. If you have already begun to write on the first page, then you can insert a separate sheet of paper for a Table of Contents; ask how if you are uncertain.
· Each new lab should begin on a new page, and start with the title of the investigation. You should also include the names and contact information of any lab partners.
· It's a good idea to leave some room at the end of each lab entry in case you need to add something later.
· For this lab, you should leave sufficient space to include any graphs which you may choose to print out and tape into your LNb.
· Take notes which are useful to you on your observations.
· Write up clear summary statements for Part 2: 2e), 3b), 4, and if you get to it, any of Part 3 you work on.

PART 1: INTRODUCTION TO DESMOS
1. Launch a web browser and go to desmos.com.
2. Click on Launch Calculator and take a quick scan of the layout.
3. [bookmark: _GoBack]Click on the question mark (?) in the upper right of the Desmos calculator. You can see Tours (there are 4 of them that you can click on), and Resources (there are 4 shown). Open up the User Guide so you have it available for the rest of the lab. It should open as a separate window or tab.
4. Under Video Tutorials, look for Learn Desmos: Sliders and Learn Desmos: Moveable Points. You’ll work with Sliders later in this lab, but at this step this is just for orienting you to available resources.
5. Desmos is extremely well documented. With a time, effort, and playing around, you can find or figure out just about everything you can do with this tool.
6. You can easily create a Desmos account that allows you to save work and share work. You don’t need to do this, but it is available to you if later you want to save your work. To create an account, look for the create account button. As far as we have noticed, creating a Desmos account does not appear to be very intrusive.

[image: ]PART 2: GRAPHING FUNCTIONS




1. Linear Functions Here, we will explore the effects that changing the parameters  and   have on the graph of the straight line .
a) 


The plot provided is for , so that  and . Use Desmos to reproduce a version of this graph, including the scale of the axes and the spacing of the gridlines (you might not be able to reproduce the placement of the numbers on the axes or their exact values, that is fine).
b) 





How does changing just the value of affect your graph?  Plot   for different values of . Try at least the following values for :  0, ±0.25, ±0.5, ±1, ±2, ±4, ±8. Make one single graph that shows all these lines (you will have multiple equations entered). Describe the effects that varying  had on the line. What aspect of the line is determined by the parameter?
c) 


How does changing just the value of affect your graph?  Plot  for different values of . Try at least the following values for m:  0, ±0.25, ±0.5, ±1, ±2, ±4, ±8. Make one single graph that shows all these lines (you will have multiple equations entered). Describe the effects that varying m had on the graph. What aspect of the line is determined by the parameter m?
d) 


Watch the Sliders video tutorial and make with  and  as sliders. Play with the sliders and see how what you observe matches your work in parts c) and d)





[image: ]2. Quadratic Functions Next, we will explore the effects that changing the parameters , , and  have on the graph of the parabola .
a) 



The plot provided is for , so that , , and . Use Desmos to reproduce a version of this graph, including the scale of the axes and the lack of grid-lines. Note that you can use the provided templates or directly type in f(x) = x^2.
b) 







Make another  with sliders , , and  How does changing just the value of affect your graph? Make sure to try values of  that are positive, negative, and between 0 and 1, including both 0 and 1. Describe the effects that varying  had on the parabola. What part of the parabola is determined by ?
c) 



How does changing just the value of affect your graph? Make sure to try values of  that are positive, negative, and between 0 and 1, including both 0 and 1.  Describe the effects that varying  had on the parabola. What part of the parabola is determined by ?
d) 


How does changing just the value of affect your graph (you should know by now what values of to try)? Describe the effects that varying  had on the parabola.
e) 


Summarize your results. How does changing the parameters , , and one at a time affect the shape of the parabola?  The vertex? The y-intercept? 
[image: ]




3. Sine Functions Now, we will explore the effects the effects that changing the parameters , , and  have on the graph of the sine function .





a)  The plot provided is for , so that , , and , for . Use Desmos to reproduce this graph, including the scale of the axes. 






b)  As before, test out the effects of independently varying , , and . Summarize your results. How does affecting the parameters , , and one at a time affect the shape of the sine curve?  Which parameters control the amplitude (height)? The period (repeat time)? Any horizontal shifting?

4. Exponential and Logarithmic Functions 
a)  Make a plot of the exponential function  with sliders. Separately vary  and  as before, and summarize your results. In particular, some values of  are quite interesting.
b)  Make a plot of the logarithmic function  . As before, test out the effects of independently varying  and . Summarize your results. As before, some values of  are quite interesting.


PART 3: FURTHER EXPLORATIONS ON QUADRATICS (if you have time). 
Choose any of the below to investigate.




How can we explain the observations about the effects of the parameters , , and  have on the graph of the parabola  that you observed in 2. above? 



a)  One way might be to consider  as the sum of (whose behavior we can understand pretty easily) and , which is just the equation for a straight line. All on the same graph, plot , , and , vary the sliders, and see what happens to  and . Does this insight help you to understand the observed behavior? 

b)  Sometimes (but not always),  can be factored into the product of two linear functions: , where   and . Make plots (all on the same graph) of , , and , with appropriate sliders. What do you notice as you vary the sliders? Pay particular attention to x- and y- intercepts, to behavior near any intersection point of the two linear functions, to behavior near the vertex of the parabola, and the horizontal and vertical intercepts. 
c)  Another approach might be to consider changing the equation to vertex form (if you look anything up, note your sources). Does changing to vertex form help you understand the observed behavior? 
d)  Another way might be to consider using the quadratic equation.
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