Math 241- Review Sheet for 3rd  Exam

The third and final midterm exam is Thursday November 13. It will cover 15.1-8, 16.1-2. Note that 15.5 will only be covered to the extend discussed in class. You will be allowed a single 3x5 index card with writing on both sides. Problems are suggested for SOME of the skills below, the other ones are too broad, i.e. calculating double integrals or calculating triple integrals. I’d suggest reviewing your homework problems and quizzes.
Definitions/theorems  to know:

· Double integral, including basic properties from section 15.3.
· Fubini’s theorem
· Polar coordinates, cylindrical coordinates, spherical coordinates, including definitions and sketching regions given by equations in the different coordinate systems.
· Density, center of mass.
· Definition of vector field
· Gradient vector  field, conservative vector field, potential function
· Line integral of a function along a curve
· Line integral of a vector field along a curve.
Skills you should have:

· Given a region in the plane or three-space, describe it in (sometimes as many as six!) different ways as type one, type, two etc… For example the problems that had you set up a triple integral in six different ways.  (p.999 #29-36) Also describe regions in the alternate coordinate systems when appropriate.
· Use Riemann sums to estimate double or triple integrals. (p.998 #25-26, p.958 #1-10)
· Calculate double and triple integrals as iterated integrals. This includes regions described algebraically, i.e. intersections of paraboloids, regions between surfaces etc… So you need to be able to describe the limits of the integrals, set them up and do them. This is the bulk of 15.2, 15.3 and 15.6.
· Use double (or triple) integrals to calculate area (or volume).
· Use double (or triple) integrals to calculate the average value of a function in some region. (p.973 #55,56)
· Calculate mass by integrating density. Find the center of mass. (p.988 #3-10)
· Calculate double or triple integrals by first applying a change of coordinates to polar, cylindrical or spherical. Make sure to know the corresponding volume term  in each case (e.g. p^2cos(phi) etc..). Be sure to be familiar enough with these coordinate systems to describe different regions with them!
· Sketch simple vector fields. Give examples of conservative vector fields. Match a vector field with its plot. P.1032 #1-18.
· Explain the relation between a contour plot of a function f(x,y,z) and the vector field given by the gradient of f. (p.1033 #27-32)
· Calculate a line integral over a curve. This includes being able to successfully parameterize the curve, so maybe review 13.1. p. 1043 #1-16.
· Calculate the line integral of a vector field along a parameterized curve. Use this to calculate the work done by a variable force moving a particle along a curve in space. P. 1044 # 19-22, 29, 30, 39, 40, 41)
