Name _______________________________
Math 128
Lab 05
Each year, the mathematically friendly town of Lemniscate hosts its annual go cart race.  This year’s racecourse follows the graph of the equation 3(x2 + y2)2 = 100xy.  Inch the worm has decided to enter the race in an effort to reclaim his crown which he lost last year to a pirate captain.
In preparation for the big race, the Lemniscate officials send out information about the race that the competitors need to know.  Of course, since the town officials love mathematics as much as they love racing, they phrase all the relevant race information in terms of mathematics.  Inch needs your help to construct the map of the course in order to ensure he wins the race!
For today’s lab, you should complete the worksheet – make sure you write your answers on the worksheet.  You should attach a copy of your Maple printout to the back of your worksheet.  You can find helpful information below that you’ll need to complete the lab.  

Useful information for today’s lab (reminder, look back at previous labs for other syntax):
· Define r to be the equation that describes the racecourse.  To do so, type:
	r := 3(x2 + y2)2 = 100xy;
· You will want to find the derivative of r using implicit differentiation.  In Maple, you will type:
	d := implicitdiff (r, y, x)
· In order to plot the equation, you need to do two things.  First, type:
	with(plots):   notice the colon here instead of a semi-colon.  If you use a semi-colon,   
 	you’ll see a bunch of text that we don’t need.  In Maple, a colon ending a line tells 
	Maple to do the command but not display the results.
· After typing with(plots), you can plot the equation using implicitplot.  To do so, type:
	implicitplot(r, x=-4..4, y=-4..4, grid=[60,60]);
· If you wanted to plot two equations at the same time, you would type:
	implicitplot({r, t1}, x=-4..4, y=-4..4, grid=[60,60]);    
 	(Note:  here r and t1 are two equations, not functions)
· You can use Maple to define equations in point-slope form as well, to do so, type:
	t1 := y – y1 = m * (x – x1);  (Make sure you define or plug in your values for y1, x1, and m).
· You will probably want to make use of other commands we have looked at throughout the semester, including subs and fsolve.  Refer to previous labs for syntax assistance.




Name _________________________
Math 128
Lab 05 Worksheet
1. The race officials set up two cameras on the racecourse that will automatically take pictures of the competitors as they round the track each lap.  Inch wants to make sure he looks good in every picture so he needs to know exactly where the two cameras are located (ie, the exact points).  The race officials told Inch that the two cameras are set up where y = 1.  Help Inch find the coordinates of the two cameras:
a. Camera #1 coordinates (x, y):    __________________
b. Camera #2 coordinates (x, y):    __________________

2. According to the racecourse information, there is a pit lane where the competitors can refuel their go cart.  The pit lane is a straight line tangent to the race track (which makes merging onto the pit lane easy).  The race officials told Inch that the entrance to the pit lane is located tangent to the camera location (found in #1) with the slope of the smallest magnitude (absolute value).
a. What is the slope of the tangent line at camera #1:  __________
b. What is the slope of the tangent line at camera #2:  __________
c. Which camera is next to the pit lane?  ________

3. Now that you’ve helped inch find the pit lane, he wants a map of the race course.  In order to plot the racecourse equation and the pit lane equation, you need to find the equation of the pit lane.  After defining your pit lane equation, plot both equations on the same graph.

4. In addition to the entrance found above, Inch learned that there was a tunnel entrance to the pit lane tangent to the racecourse located at an x-coordinate of -2.  Help Inch determine the y-coordinate of the tunnel entrance.  You should find that there are two possible coordinates.
a. First possible coordinate of the tunnel entrance (x, y):  _________________
b. First possible coordinate of the tunnel entrance (x, y):  _________________

5. The correct coordinate of the tunnel entrance is the coordinate that will allow a tangent line to pass through the coordinate and intersect the pit lane without crossing underneath the racecourse.  
a. Coordinate of the tunnel entrance (x, y):  __________________
b. Slope of the tangent line at the tunnel entrance:  ______________

6. Finally, after finding the coordinate to the tunnel entrance and its corresponding slope, help Inch define the equation for the tunnel.  Afterwards, plot the final racecourse map, complete with the track, the pit lane, and the tunnel entrance.
