Mathematica Project 2: due November 7th
Multivariate Calculus, MTH 212, Fall 2023

Note: Late projects will not be accepted.

Failure to follow directions below may result in lost points.

Use the text input mode to start your Mathematica notebook with your name and project
number. Your project should be well-organized and clear to read; make sure all the exercises
are clearly labeled and all questions answered (use comments or text mode). Make sure
that you get all your Mathematica input (functions, formulas, commands you use to answer
questions) and the required output (evaluate all the necessary cells to see your results, plots,
etc.). Once the project is completed, review it and submit it to the appropriate folder at
http://LIVE.wilkes.edu anytime before 11:59 pm on 11/7. The name of your .nb file
should identify you clearly. (A good example of a name could be John_Smith_Project2.nb.)
For an easier upload of your file, you may delete all output from your notebook - you

can find the corresponding command under ”Cell” in your notebook top panel.

1. We cannot plot the 4D graph (z,y, z, w) of a function of three variables w = f(x,y, z),
but we can look at its 3D level surfaces f(z,y,z) = c¢. Given the function of three
variables w = x + y? + 22, choose five distinct constants c;, ca, c3, ¢4, and c¢5 to plot
five level surfaces = + y? + 22 = ¢ in one figure using ContourPlot3D. To create a
nice picture, pick the appropriate range for each variable and play with the option

ContourStyle — Opacity to make all the surfaces clearly seen in the combined plot.

For help, use the demo notebook on level curves and surfaces.

2. Consider the level surface cos(mz) — 2%y + €® + yz = 4. Use Mathematica to create a
3D plot showing the level surface, the normal line, and the tangent plane to the surface
at the point (0,1,2) (all in one figure, use Show). Do necessary calculations, such as
gradient vector, to obtain equations of the line and plane given by Formulas (1) and

(2) on page 745 of the textbook.

For help, use the demo notebook on gradients and tangent planes.



3. Find all local extrema and saddle points of the function f(z,y) = 4zy — 2* — y*. Do
all the necessary calculations in Mathematica: finding partial derivatives and Hessian,
solving equations for critical points (you may use the command Solve), evaluating
the Hessian and f,, at the critical points. Your results should contain a list of the
max/min/saddle values of f and the corresponding list of points at which these values
are attained. Show all your work. Plot these points on the surface z = f(z,y). For
bonus points, plot some level curves of f in the xy-plane together with the critical

points.

For help, use the notebook on min/max/saddle points.



