Models of Motion, Lab 26 (Week 18 Math lab)
Goals for today: We will learn to use parametric equations to describe motion along a curve, in support of our work in Section 8.2 on calculating the length of a curve.  The remaining time will be spent on integration practice (options provided below).  You may work individually or in pairs.
Part 1: Warm-up by hand.
1) We have already worked with parametric equations when we were studying trigonometric functions.  What graph was represented by the functions , ? (We can also represent these functions by the ordered pair ).
2) Using  a trig identity, derive the formula for a circle from the parametric equations above (do this by eliminating the parameter t).
3) What changes to the graph and/or motion would we expect from the following variations on the basic circle equations (use a quick sketch or a few words to describe your expectations in each case. Use an arrow to indicate the direction of motion as t increases from 0):
a. 
b.  
c.  
d.  
e.   
f.  
4) Consider the following (non-trigonometric) parametric equations: .  Sketch a graph in which you plot several points for values of t between 0 and 10.  What trajectory (graph) would be described by these equations, and in what direction would we see motion along the graph?
Part 2: Parametric equations using Desmos
1) Go to https://www.desmos.com/calculator/alw5ymqvf6 where you will find several examples of parametric equations.  Open Example 1, and start the animation which moves the slider for the a values (bottom left on your screen).  
2) The animation probably shows a different motion from the one you described in (4) above.  Why is that? (Examine the roles of t and a carefully, and try clicking and unclicking the red “graph” circle in item 3 on the menu.)
3) Once you understand Example 1, study Examples 2-4.  Be sure you can see the relationship between the values of a (which is maximum t) and the corresponding graph.
4) Edit the equations in Example 4 to match any of the trigonometric equations given in Part 1 that you may have had doubts about.  Does the Desmos graph match your prediction?
5) Choose at least one of 3a-f above, and find the equation of the corresponding graph in x-y coordinates.  That is, eliminate t to get an equation relating y and x directly.  Example 3f is probably the most interesting one to study.  
6) Parametric equations have the potential to generate beautiful images and animations.  Can you find the equations to produce a spiral?  If you are so inclined, see what else you can create using parametric equations and Desmos.
Part 3: Integral practice
Two different options here…see me, when you get to this point.  I recommend that you work with a partner on this part.
Option 1: For those of you looking to consolidate Chapter 7 techniques, see me for a page of mixed integral problems.  On a first pass, you’ll just identify the technique of integration you’d want to use.  On a second pass, you can calculate those that look like the most fun!
Option 2: See me for a challenge problem on solids of revolution—it’s a discovery project on how to calculate a volume rotated around a slanted line.
