Assignment 1

Due:
Monday, January 12.  Nothing accepted after Tuesday, January 13.  This is worth 15 points.  10% off for being late.


Please work by yourself on this assignment and all the other assignments that you turn in as part of your grade.  See me or the lab assistant in 2048 CB if you need help.

1.
(2 points)  Complete the square to put the equation x2 + y2 + z2 +8x – 6y + 2z + 17 = 0 in the standard form for a sphere and find the center and radius.

2.
(2 points)  Sketch the graph of the sphere in part 1 by hand.

3.
(2 points)  Use the ContourPlot3D command in Mathematica to make the graph of the sphere in part 1.  Make sure the range of values you specify for x, y and z captures the whole sphere.  For information on using the ContourPlot3D command, use the Mathematica Help and/or read the section "Cylinders and Quadric Surfaces" in the Mathematics 205/215  Calculus III  CoursePack or online at http://www.casl.umd.umich.edu/index.php?id=687691.   If you are working online, it is the first item below Calculus III.  It is possible to do this using Wolfram Alpha.  However, when I did it using Wolfram Alpha, the result was stretched out in the y direction and I wasn't able to make it look like a sphere.  To capture the graph from Wolfram Alpha, I right clicked the graph and selected "Copy Image".  Then I pasted it into a Microsoft Word document.  I was not able to make options like "AxesLabel ( {x, y, z}" or "BoxRatios ( Automatic" work in Wolfram Alpha.
4.
(2 points)  Complete the square and divide by the appropriate constant to put the equation y2 + 4z2 ‑ 4y - 8z + 4 = 0 in the standard form for an elliptic cylinder and find the axis of symmetry and half lengths of the major and minor axes.
5.
(2 points)  Sketch the graph of the elliptic cylinder in part 4 by hand.

6.
(2 points)  Use the ContourPlot3D command in Mathematica to make the graph of the elliptic cylinder in part 4.  Make sure the range of values you specify for y and z captures the whole cross section of the elliptic cylinder.  When I did this using Wolfram Alpha, it only displayed a cross-section in the yz‑plane.  So, Wolfram Alpha is not acceptable, unless you can get Wolfram Alpha to make it look like a cylinder.
7.
(2 points)  Use the ContourPlot3D command in Mathematica to make a plot showing both the graph of the sphere in part 1 in part 1 and the elliptic cylinder in part 4.   Make sure the range of values you specify for y and z captures the whole sphere and the whole cross section of the elliptic cylinder.  I was able to do this using Wolfram Alpha by typing in ContourPlot3D  x^2 + y^2 + z^2 + 8 x ‑ 6 y + 2 z + 17 and y^2 +    4 z^2 - 4 y - 8 z + 4 = 0, {x, -8, 4}, {y, -1, 7}, {z, -5, 3}
8.
(1 point)  Rotate the combined plot in part 7 so you can look down the axis of the cylinder, but still see the cylinder.  
Please label you answers to each part and assemble your answers clearly in order so I can easily follow your work.  For parts 3, 6, 7 and 8 turn in a printed copy of your input to Mathematica and its output.

If you haven't used Mathematica before you might want to take a look at one or both of the following introductions to this software.

1.
An Introduction to Mathematica.  These are some notes I prepared and they are available at www.umd.umich.edu/~fmassey/math215/Notes/.
2.
Mathematica Reference.  This is in the CoursePack and also online at http://www.casl.umd.umich.edu/index.php?id=687691.  If you are working online, the Mathematica Reference is located just below the material for Calculus I.
