February 15, 2005
MATH 114 Homework 1 Solutions

1. Evaluate the following improper integral:
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2. For a certain value of the constant C' the following improper integral converges. De-
termine C' and evaluate the integral.
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Now the above limit exists if and only if C' =
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in which case the integral is equal to

3. a) Find the function f(z) such that
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Solution. Start with
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b) Find the following sum:
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Solution. This sum is f(—1/2). Since —1 < —1/2 < 1, we have that
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4. Use the identity cos? z = (1 +cos 2z)/2 to obtain the Maclaurin series for cos® x. Then
differentiate this series to obtain the Maclaurin series for —2sinx cosz. Check that this
is the series for — sin 2z.
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Putting t = 2x, adding 1 and dividing by 2, we get
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Now take derivative of both sides.
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= —sin(2z).



