MA241-006: Calculus II

Instructor: Mr. James Cook
Test: #4
Date: Friday, April 27, 2006

Directions: You must show ALL your work to receive credit. This means you should should
explain why you gave the answer that you did, on this test you should explain what test or result
you base your thoughts on.

1. (16 pts) Consider the geometric series s =a + ar +ar? + ar® +--- = Zf’:lar"‘_’
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b.) If |r] <1 prove that s = 2.
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c.) If |r| > 1 prove that s diverges. (use the appropriate test)
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d.) Calculate the sum 1+ 1/2+ (1/2)%+
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2. (10 pts) Determine wether the following series converges or diverges. Explain your reasoning -
and make sure to verify any assumptions that the test you use requires.
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3. (14 pts) Use the ratio test to determine the largest open interval of convergence ( this means
you do not need to worry about the endpoints) for the power series below. Also determine

where the series is centered and what the radius of convergence is.
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Open L.O.C = (<z;v#)
Radius of convergence = R = A4
center = a = - §

Put in your conclusions above and explain them below,
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4. (25 pts) Use the geometric series result to find the complete power series representation for
the functions below (use ”sigma” notation). You may need to integrate and/or differentiate
to make it work ( we referred to that as the "geometric series trick” }. For 2/3 partial credit
you may find just the first three terms.
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5. (10 pts) Use the known Maclaurin series to calculate the power series expansions about zero
for f(x) = zcos(z®). You may find just the first three non-zero terms for this problem,
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6. (15 pts) Use Taylor's theorem to find the first three non-zero terms in the power series expan-
sion centered at a = 2 for the function f(z) = z*
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7. (15 pts) Find the power series solution to the integral below (use the result from 4a). For full
credit your answer should be given in the "sigma” notation, again you may obtain 2/3 credit
for the first three non-zero terms.
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