
Review for Test 2.
General Information

· No symbolic calculators or computers on the exam.

· It is a closed book, closed note exam.

· The exam will be 55 minutes.

Material on the Exam

· The exam will emphasize 11.1, 2 and 13.1 - 4.  You are also responsible for everything else you have learned since kindergarten.  This includes, but is not limited to the name of the President of the United States of America and the fact that 
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The Format of the Exam

· The exam will begin with 3 warm-ups.

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

11.1: Sequences.

· Understand the concept of a sequence.

· Know how to find the limit of a sequence.

· Case 1: When the sequence is related to a function that is differentiable.

· Case 2: When the sequence is not related to a differentiable function (e.g., with a factorial).

· Understand when a sequence is bounded and/or monotonic.  
· Memorize the monotonic sequence theorem and be able to draw a picture proof.

· You will not be required to perform an epsilon 
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 proof.

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” or “rationalize” a number.

· Understand the harmonic series.

· Understand telescoping series.

· Understand the relationship between sequences and series.  For example, what is implied when a sequence converges versus when a series converges?

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 (and reparametrization).

· The arc length function.

· Curvature. (four 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.

· You will not be tested on Kepler’s Laws.

Practice Problems
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Determine whether 
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 converges or diverges.  If it converges, what is the limit?
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 Determine whether 
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 converges or diverges.  If it converges, what is the limit?

3 MACROBUTTON MTPlaceRef \* MERGEFORMAT .) 
Determine whether 
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 converges or diverges.  If it converges, find the sum.

4 MACROBUTTON MTPlaceRef \* MERGEFORMAT .) 
Determine whether 
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 converges or diverges.  If it converges, find the sum.

5 MACROBUTTON MTPlaceRef \* MERGEFORMAT .) 
Determine whether 
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 converges or diverges.  If it converges, find the sum.
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Find the vector equation for a line segment that joins 
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At what point do the curves 
[image: image10.wmf]2

1

(),1,3

rtttt

=-+

v

 and 
[image: image11.wmf]2

2

()3,2,

rssss

=--

v

 intersect (begin by finding t and s)?  Find their angle of intersection correct to the nearest degree.

8 MACROBUTTON MTPlaceRef \* MERGEFORMAT .) 
Find the equations of the normal plane and osculating plane as well as the curvature of the curve 
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a.) What time is it?

b.) What is a vector tangent to the curve (and normal to the normal plane) at the time found in part (a.)?

c.) To find the osculating plane, you must find the tangent, normal, and binormal vectors at the time found in part (a.).  This will require good algebra as well as the quotient rule.

9 MACROBUTTON MTPlaceRef \* MERGEFORMAT .) 
Find the tangential and normal components of the acceleration vector 
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Other cool problems for the ambitious and those with trouble sleeping
10 MACROBUTTON MTPlaceRef \* MERGEFORMAT .) 
Find a vector function that represents the curve of the intersection of surfaces 
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11 MACROBUTTON MTPlaceRef \* MERGEFORMAT .) 
Show that if r is a vector function such that r’’ exists, then: 
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Lets consider the problem of designing a railroad track to make a smooth transition between sections of straight track.  Existing track along the negative x-axis is to be joined smoothly to a track along the line 
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is continuous and has continuous slope and continuous curvature.  Use a calculator to check your results.
Note: The following derivative formulas will be provided for you on the exam:

If 
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 are differentiable vector functions, c is a scalar, and f is a real-valued function, then:
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	b.) 
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	c.) 
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	d.) 
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	e.) 
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	f.) 
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