CHAPTER 11  (11.6 – 11.8)
· Directional derivatives
· Gradient vector

· Definition

· Meaning of the definition

· Understand and use theorem on page 794

· As maximum rate of change

· Drawing the gradient vector on level curves and level surfaces

· Tangent plane
· Equation for a normal line

· Maximizing and minimizing a function of two variables
· Local extrema

· Critical points

· 2nd derivative test for mins, maxes, saddles

· Absolute extrema

· Check critical points

· Check boundary points

· Lagrange multipliers – finding a constrained max or min
Review Problems:
Pages 824-825, Numbers 25-29, 43-48, 51-56, 59-63

Pages 899-901, Numbers 3-34
CHAPTER 12  (12.1-12.4, 12.7, 12.8)
· Double Riemann sums
· Solving iterated integrals

· Solving double integrals over general regions

· Type I

· Type II

· How to interchange limits on the integral

· Volumes of solids

· Solving double integrals in polar coordinates
· Convert from rectangular to polar coordinates

· Draw regions and integrate

· Volumes of solids

· Applications:  Density, mass, center of mass, moments of inertia (not on exam)
· Solving triple integrals 

· Type 1

· Type 2

· Type 3

· Application:  density, mass

