Lab 10: Vector Calculus

This lab uses the new version 2.0 of Mathematica to investigate vector fields and operators.

Copy the notebook from the /math235/notebooks directory into your own notebooks subdirectory; launch the WriteNow text processor to set up and save your lab report in your reports subdirectory; work through each section of the notebook and write a summary of what you learned in your report; mail your report to math235 .

Be sure to work all the exercises in the notebook and to describe your results in your report.

Mathematica Commands Here are some of theMathematica commands that you might use in this lab:

<<Graphics/PlotField.m Loads the external package PlotField . PlotVectorField[ F[x,y], {x,-2,2}, {y,-2,2} ] Plots the vector field F in the range indicated.

PlotGradientField[ f[x,y], {x,-2,2}, {y,-2,2} ] Plots the gradient field of f in the range indicated.

PlotHamiltonianField[ f[x,y], {x,-2,2}, {y,-2,2} ] Plots the Hamiltonian field of f in the range indicated.

ContourPlot[ f[x,y], {x,-2,2}, {y,-2,2} ] Plots level curves f in the range indicated.

ContourShading -> False Excludes the shading of the contour plot. ContourSmoothing -> Automatic Makes the level curves smoother. Contours -> {4} Plots the level curve at the level z = 4 . Show[ {hf,cf} ] Shows the two graphics hf and cf on the same plot. <<Graphics/PlotField3D.m Loads the external package PlotField3D . PlotVectorField3D[ F[x,y,z], {x,-2,2}, {y,-2,2}, {z,-2,2} ] Plots the vector field F in the range indicated.

PlotGradientField3D[ f[x,y,z], {x,-2,2}, {y,-2,2}, {z,-2,2} ] Plots the gradient field of f in the range indicated.

<<Calculus/VectorAnalysis.m Loads the external package VectorAnalysis . Div[ F[x,y,z] ] Produces the divergence of the vector field F . Curl[ F[x,y,z] ] Produces the curl of the vector field F . Grad[ f[x,y,z] ] Produces the gradient of the scalar field f . CrossProduct[ F[x,y,z], G[x,y,z] ] The cross product of F and G .

G[x,y,z].Curl[F[x,y,z]] The dot product of G and the curl of F .

12:04:39 PDT Wed Aug 26 1992 /math235/labs/Lab10.wn