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 final exam will be cumulative.

· 15-35% will be on untested material (sections 11.8-11)

· 65-85% will be on previously tested material. 

· 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.
· You will need to show your work.
· You may use a graphing calculator.  However, you may not use a CAS 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 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 …
· Look at old exams on the website: people.highline.edu/dwilson

· The review assignment in WebAssign includes questions covering material from both chapters.  The problems are jumbled up.  According to EWA, the assignment will take a while.  So be selective of which exercises you attempt.

· 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.

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

· 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.

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

Course Objectives
The student will be able to … 

i. Compute equations of lines and planes, and use vector properties to calculate distances and relationships for lines, points, and planes.

ii. Apply the methods of differentiation and integration to graph and calculate arc lengths and areas for polar and parametric curves.

iii. Solve problems involving applications of vector functions to motion in space by calculating arc length, curvature, and the tangential and normal components of acceleration.

iv. Apply convergence tests to determine if infinite series converge.

v. Calculate power and Taylor series expansions for functions along with their intervals of convergence.

Keep the end in mind …

· Look over the course objectives carefully … 
· Which objectives have you been tested on?  Which do you thoroughly understand? 
Notes on 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).

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 (set up only).

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

· Be able to find the arclength of a polar curve (set up only).
· Make sure you can parameterize basic shapes such as a circle of radius R.
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.

11.1: Sequences.

· Know how to find the limit of a sequence.

· Make sure you can find the limit of the sequence 
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 including correctly notating the change to a continuous variable when you apply l’Hospital’s Rule.

· 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.

11.4: The Comparison Tests.

· Understand the comparison test.

· Caution: This only works “half” the time.  For that reason the LCT is preferable.

· Understand the limit comparison test.

· Note: In this class, you will almost always compare to a geometric or p-series!

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 and root tests.

11.7: Strategies for Testing for Convergence

	Tests in order of ease (easy to hard)
	Tests by efficacy (greatest to least)

	1. Alternating Series Test
	1. Ratio Test

	2. Test for Divergence
	2. Limit Comparison Test

	3. Ratio Test
	3. Test for Divergence

	4. Root Test
	4. Alternating Series Test

	5. Comparison Test
	5. Comparison Test

	6. Limit Comparison Test
	6. Root Test

	7. Integral Test
	7. Integral Test

	8. Telescoping Series
	8. Telescoping Series


· Select notes on the methods
· If there are factorials, try the Ratio Test
· If the terms are algebraic, try a comparison test
· Generally we try to compare to p-series or geometric series
· If the Alternating Series Test is successful (i.e., the series converges at least conditionally), you still need to verify that the series does not converge absolutely prior to concluding the series does indeed converge conditionally.
· The Test for Divergence CANNOT show convergence.
· Be careful using the Comparison Test because it only works “half” of the time.  It is sensitive to the direction of inequalities.
· Remember, the comparison tests do not directly give convergence/divergence.  Rather, they tell you series share the same fate (both converge or both diverge).

· The Root Test applies rarely, but it is really smooth when it does.  Look for expressions that are raised to the nth power.
· Interpretations
· You need to be able to apply the test and correctly interpret the results.  Understanding the logic of each test will make this easier.
· State your conclusion
· This would reads: “Therefore, the series converges/diverges by the _ test.”
· Or, “Since _____, the series converges/diverges by the _____ test”
· As part of this, make sure to indicate if the convergence is conditional or absolute.
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.

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.

· 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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