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1. (10 points) Each row in the table below represents a point in three dimensions. Express each
point in rectangular, cyclindrical, and spherical coordinates, and fill in the empty boxes accordingly.
(It may help to draw pictures.|
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2. (10 points) Consider the polar curve r = 1 + 2 cos 26.

(a) Carefully graph this curve, indicating any special angles, intercepts, etc. [First draw the graph
in the r#-plane. Where exactly does it cross the f-axis? What are its maxima and minima?]

(b) Write down an integral representing the area of one of the larger lobes of the curve.
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3. (10 points) Consider the points P = (1,0,0), @ = (0,2,0), and R = (0,0, 3).
(a) Find an equation of the plane through P, @, and R.
(b) Find the area of the triangle with corners P, @, and R.
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4. (10 points) Let r(t) = (t?,sint — tcost,cost + tsint) for ¢ > 0.
(a) Find the unit tangent vector T(¢) for ¢ > 0.
(b) Find the curvature «(t) for ¢ > 0.
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5. (10 points) The picture shows part of a helix on the cylinder of radius one, starting at (1,0,0)
and ending at (1,0,4n).

(a) Write down a vector-valued function r(t) which traverses this curve.

(b) Using your expression for r(t), find the length of this curve.
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1
6(a) (5 points) Use the integral test to investigate convergence of the series Z .
= nin(n)

Be sure

to check that all the requirements of the test are satisfied. [Hint: substitution.]
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(b) (5 points) Does the series Z(—l nft converge absolutely, converge conditionally, or di-

n=2

verge? State any tests you use and explain why they apply.
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n

7. (10 points) Find the interval of convergence of the power series Z 5:715 . Be sure to check the
n=1
endpoints.
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8. (5 points) Find the Taylor series for f(z) = cosz centered at /2.
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