WPR II Review Sheet
Ask yourself:
1) Do I understand the concept?  
2) What Type of problems have I seen?
3) What is the Mathematica Code for these type of problems, is it accessible?
Approximations-approximate using Riemann sums if given one of following:
1) Function
2) Contour Plot
3) Table of Data
*How many different ways can I approximate each-Recall Upper L,R, Lower L,R, Midpoint methods.
*How do I go from an approximation to the exact solution?
Exact Methods to determine Volume
Rectangular Regions 
1) Draw the domain (a,b,c,d are constants)
2) Find the volume under the surface for this domain
3) Order of integration does not matter
General Regions
1) Draw the domain (a,b,c,d are not all constants)
2) Identify the order of integration that allows you to represent the volume under the surface for this domain in as few number of statements, ideally one (one double integral).
3) Sometimes you cannot integrate in x or y direction, know when. 
4) A Circle can be modeled by two functions, a top half and a bottom half
Polar Regions
1) Draw the domain (r cannot be negative, 𝜭 causes angular rotation about the z-axis.  At x-axis    𝜭 = 0, 2π, etc.
2) Sometimes its better to model problems with circular domain with polar coordinates than Cartesian
3) Order does not matter if 𝜭 and r are constants; however, it’s often easier to integrate in the r direction first.
4) Do not forget to be like a Pirate when you convert from Cartesian to Polar:   
5) Converting between polar and Cartesian use:  
Center of Mass 
1) Find the mass.  Integrate variable density function times the distance.
2) Find the moments in x and y.  Tendency to rotate about the respective axis so the distance is actually opposite in nature.  Meaning the distance from the mass to the x-axis is determined by the y distance.
3) X-bar is found by dividing the moment of y by the mass, and vise versa for Y-bar.  
