Math 153

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 exam will be cumulative.  

· 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 is 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 55 minutes.

· It is a paper and pencil exam.
· You will need to show your work.
· You may use a graphing calculator.  However, you may not use a symbolic calculator such as the TI-89.  
In Studying . . .

· You should be able to work through every question from a handout.

· You should be comfortable with all the tests and quiz questions you have seen.

· You should be able to solve every example done in class.

· You should be able to solve every homework question.

Ideas that may help with test prep …
· Review the most recent material first.

· Consider recopying your notes.

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

· Rework quiz questions, examples from class, and homework questions (in this order).

· Look to the review exercises for additional practice.

· Practice like you will play – do you know the material without your notes when the clock is running.

· Study with a friend to have more fun.

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

· Show up at least five minutes early for the exam.

Keep the end in mind …

· Look over the course objectives carefully … 

Notes on the sections

10.1: Curves Defined by Parametric Equations.

· Know how to eliminate a parameter.

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.

· Be able to find the arc length of a parametric curve.

· Be able to find the surface area of the shape formed by rotating a parametric curve about the axis.

10.3: Polar Coordinates

· Be able to graph in polar coordinates including converting equations between rectangular and polar form.

· Be able to find and apply tangents to polar curves.
10.4: Areas and Lengths in Polar Coordinates

· Know how to find areas in polar coordinates.

· Know how to find intersection points (this requires care and caution).

· Be able to find the arclength of a polar curve.

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 i, j, and k.

· 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.

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.

· Symmetric equations for a line.

· 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.

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.

13.1: Vector Functions and Space Curves

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

· 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.

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 (can you find its equation in two dimensions?).

13.4: Motion in Space: Velocity and Acceleration

· The velocity function.

· The acceleration function.

· Tangential and normal components of acceleration.

Theorems, proofs, and error/remainders.

· Theorems.

· You will have at most one problem that asks you to state a theorem that has a name such as the “Monotonic Sequence Theorem.”

· Proofs.

· There will be at most one proof/derivation of a test for convergence or divergence.

· You should be able to explain why the basic tests work (perhaps by drawing a picture).

· Error/remainders

· I will ask you at most one problem that requires you to bound the remainder or estimate the error.

11.1: Sequences.

· Know how to find the limit of a sequence.

· Understand when a sequence is bounded or monotonic.

11.2: Series.

· Understand that a series converges if the limit of the partial sums converges.

· Be able to recognize and evaluate a geometric sequence.

· Be able to “fractionize” a number.

· Understand the harmonic series.

· Understand telescoping series.

11.3: The Integral Test and Estimates of Sums.

· Know the integral test - including when it applies.

· Know the p–series test.

· Understand how to use the remainder estimate for the integral test.

11.4: The Comparison Tests.

· Understand the comparison test.

· Understand the limit comparison test.

11.5: Alternating Series.

· Know the alternating series test.

· Be able to estimate the error in the partial sum of an alternating series.

11.6: Absolute Convergence and the Ratio and Root Tests.

· Understand the difference between absolute and conditional convergence.

· Know the ratio test.

· Know the root test.

· Take a peek at the book for the weirdness of rearrangements.

11.8: Power 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.
11.9: Representations of Power Series.

· Know how to modify know power series to find other power series thru substitutions, derivatives, and integration.

11.10: Taylor and Maclaurin Series.

· 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.

· Know how to show that a power series representation for a function exists.
· Binomial series

· Multiplication and division of series
11.11: Applications of Taylor Polynomials.

· Be able to work thru simple error analysis problems.

· Alternating series

· Using Taylor’s Inequality

· Be able to count(.  n vs. (n+1)
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