Math 163
Review for the Final Exam
Material on the Exam

· The exam will begin with 3 warm-ups.

· You will need to interpret a quote using complete English sentences.

· The final exam will be cumulative with a 2-3 pages on PS7&8 and 15.1&2.
· It is a closed book, closed note exam.

· In addition to the material covered in the class, you are responsible for all of the basic facts you have learned since kindergarten.  These include the facts that Barack Obama was the President of the United States of America, 
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, and that 1/0 is undefined.
Format

· The exam will last 1 hour and 50 minutes.

· It is a paper and pencil exam and will be 8-10 pages long (the length of 4 Assessments).
· You will need to show your work.
· You may use a non-CAS graphing calculator.  Please remove any saved formulas from your calculators as I may check for these and delete them.
In Studying . . .

· You should be comfortable with all the Assessment questions you have seen (top priority).

· You should be able to solve the group work questions from class (secondary priority).

· You should be able to solve every homework question and the examples from the notes (tertiary priority). 

Ideas that may help with test prep …

· Look at old Assessments on the website: people.highline.edu/dwilson

· Review the most recent material first.

· Summarize your notes.  Make note cards for important formulas and definitions.  Set them aside once the definitions are known.

· Practice like you will play – know the material without your notes.

· Study with a friend to have more fun.

· Look to online resources such as YouTube and the Khan Academy to fill in holes.
Select comments:

· Anyone who receives a grade of 70% or better on the exam will receive no lower than a 2.0 GPA in the class (there is hope for everyone).

· Show up at least five minutes early for the exam. I have been known to get creative on final exams … giving hints, or having problems tie together.  So, make sure you look the exam over in its entirety prior to getting started.

· I will post final exam grades in Canvas when grading is complete.  

· I do not give final exams back or post keys.  If you want to see your exam, you will have to stop by my office and look at it.  This is always a good idea … if only to make sure I counted points correctly.
Course Objectives

The student will be able to … 

· Compute equations of lines and planes.

· Solve applications of space curves, including arc length, curvature, and the tangential and normal components of acceleration.

· Calculate power series expansions and approximate functions using Taylor polynomials.

· Determine domain and level curves for functions of several variables.

· Calculate gradients, partial, and directional derivatives for functions of several variables and interpret their meaning.

· Construct and evaluate double integrals in rectangular coordinates.

· Compute numerical approximations using linearization of functions of several variables.
Keep the end in mind …

· Look over the course objectives carefully … 
· Which objectives have you been tested on?  Which do you thoroughly understand? 
Outline of the sections (not necessarily exhaustive)
12.1: Three-Dimensional Coordinate Systems.

· Understand points, planes, and spheres in 3 space.

· Be able to find the distance between points in 3 space.

12.2: Vectors.

· Know the notation of vectors.

· Know the algebraic and graphical interpretations of vectors.

· Understand how to break vectors into components.

· Be able to find the magnitude or norm of a vector.

· Know the properties of vectors.

· Know the basic unit vectors 
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· Know how to find a unit vector parallel to a given vector.

· Be able to solve basic static equilibrium problems using vectors.

12.3: The Dot Product

· Definition and properties of the dot product.

· Geometric interpretation/definition of the dot product.

· Projections (scalar and vector).

12.4: The Cross Product

· Definition and properties of the cross product.

· Geometric definition of the cross product.

· Parallelogram law and the volume of the parallelepiped.

12.5: Equations of Lines and Planes

· Parametric equations for a line given (a.) two points, and (b.) a point and a direction.  This includes writing the symmetric equations and the equation of a line segment between two points.

· Scalar equation of a plane through a point.

· Line of intersection between two planes.

· Distance between a point and line (don’t memorize this formula).

12.6: Cylinders and Quadric Surfaces

· Be able to recognize and sketch cylinders and quadric surfaces.

· Know how to manipulate algebraic equations in order to identify the surfaces.

10.1: Curves Defined by Parametric Equations.

· Know how to eliminate a parameter and graph basic parametric equations.

10.2: Tangents, Areas, Arc Length, and Surface Area.

· Know how to find the first and second derivatives.

· Be able to find areas given parametric equations (set up only).

· Be able to find the arc length of a parametric curve (set up only).

· Be able to find the surface area of the shape formed by rotating a parametric curve about the axis (set up only).

13.1: Vector Functions and Space Curves

· The concept of a space curve and vector valued function.

· Make sure you can parameterize basic shapes such as a circle of radius R.
· Limits of vector functions.

13.2: Derivatives and Integrals of Vector Functions

· The derivative of a vector-valued function.

· Properties of the derivative.

· The Tangent Vector.

· Integrals of vector valued functions (definite and indefinite).

13.3: Arc Length and Curvature

· Arc length.

· The arc length function.

· Curvature (three definitions).

· The Normal Vector

· The Binormal Vector

· The osculating plane.

· The osculating circle.

13.4: Motion in Space: Velocity and Acceleration

· The velocity function.

· The acceleration function.

· Tangential and normal components of acceleration.

· Kepler’s Laws are NOT on the exam.

Power, Taylor, and the Maclaurin Series.
· The geometric series is kinda important.

· Know the definition of a power series.

· Be able to determine the radius of convergence.

· Be able to determine the interval of convergence … don’t forget that the ratio test doesn’t address the endpoints.
· Know how to modify known power series to find other power series thru substitutions, derivatives, and integration.
· Know the Maclaurin series representations for the exponential, sine, and cosine functions.

· Know how to find the Taylor or Maclaurin series representation of a function as well as its interval of convergence.

· Know how to estimate the error of a Taylor series.

· Multiplication and division of series

· Be able to work thru simple error analysis problems.

· Alternating series

· Using Taylor’s Inequality

· Be able to count(.  n vs. (n+1)

14.1: Functions of Several Variables

· Understand the notation of multivariable functions, their domain and range, basic graphing, and how to work from tables.

· Understand how to create and interpret contour plots/level curves

· Notice that these are given for equally spaced values of z.  While this isn’t explicitly stated in the text, it is implied when it talks about steepness correlating to level curves that are close together.

· The basic concept of a level surface is important to understand, but not critical.

· We skip over the examples from economics and partial differential equations.

14.2: Multivariate Limits

· We skipped this section.

14.3: Partial Derivatives

· You should understand the concept of a partial derivative including the various notations.

· You should be able to estimate partials based upon graphs and tables, but you do not need to calculate them using limits (we skipped 14.2)

· You must be able to calculate partials and second partials.

· You must be able to interpret basic partials.

· Memorize Clairaut’s Theorem and know how to apply it.

14.4: Tangent Planes and Linear Approximations

· You should be able to find tangent planes and use them to find linear approximations.

· You should be able to show that a function is differentiable at a point.

· Just show that the partials are continuous at the point.

· You should be able to calculate the total differential and apply it to basic applications.

14.5: The Chain Rule

· You should be able to apply the multivariate chain rule.

· You should be able to use the multivariate chain rule to perform implicit differentiation.
14.6: Directional Derivatives and the Gradient Vector

· You should be able to calculate the directional derivative.

· You should know the relationship between the directional derivative and the gradient

· You should know how the calculate the gradient and understand what it looks like on a graph and contour plot

· Understand the relationship between the gradient, tangent plane to a level surface, and the normal line.

· Understand the “significance of the gradient vector” outlined in the text.
General comments on 15.1-2 meant to highlight or clarify key points

· I do not quiz on stuff like the difference between Type I and Type II regions – I just expect that you can do the problems.

· Pro-tip: 
· If your arrows are parallel to the x-axis, then you are integrating dxdy.  
· If your arrows are parallel to the y-axis, then you are integrating dydx.

· What is the difference between a double and iterated integral?

· What are the named theorems (someone’s name attached)?

· Some problems may ask you to set-up but not solve integrals.  Make sure that you follow the directions.

· Some iterated integrals are impossible to integrate one direction and straight forward the other.  In order to reverse the direction, you need to draw a picture of the region over which you are integrating.

· You will NEVER have variables in your outermost limits.

· Regarding drawings

· This is not an art class – you are not expected to give me perfect pictures

· I would expect that you could draw a prism in the first octant (plane that intersects the positive, x-, y-, and z-axes).  This is straightforward and you should be able to sketch a graph if need be.

· You should be able to work from a given graph to set-up an integral. 
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