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PROBLEM 1. (25 points) This problem involves the sequence {a,}req = 2l
n=1

(a) Write out the first five terms of this sequence.
(b) Does the sequence {ay};>, converge or diverge. If it converges then find its limit as n — co.

oo
(¢c) Write out the first three partial sums of the series Z Q.

n=1

o0
(d) What if anything does the Test for Divergence tell us about whether Z an converges or diverges? In

n=1
your explanation include a clear statement of what this Test says.
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PROBLEM 2. (30 points) An object moves along a curve C' in the xy-plane so that at time ¢ it is located at
the point (z,y) where x =t* —2t2 3y =13 — 3t — 9t.

(a) Does the curve C' pass through the origin? Explain.

(b) How many times (if any) does the object pass through the origin? Explain.

(¢) For what values of ¢ is the object moving to the left?

(d) For what values of ¢ is the object moving downward?

(

e) Determine the t-values for all points on C that have a horizontal tangent line.
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PROBLEM 3. (25 points) A curve C in the xy-plane has polar coordinate equation r = 4 + 2 cos(6). Let P
be the point on C' with § = 7/2.

(a) Give the polar coordinates (r,6) and the rectangular coordinates (z,y) for P.
(b) Find the slope of the line tangent to C' at P.

(c) Give the slope-intercept form equation for the line tangent to C' at P.
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find its sum if it does converge.

PROBLEM 4. (25 points) Determine whether each of the following geometric series converges or diverges, and
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