Math 250B (Spring 2009) - Exam I Name:

Instructions:

e Show all work clearly in order to get full credit. Points can be taken off if it is not clear

to see how you arrived at your answer (even if the final answer is correct).

e When you do use your calculator, sketch all relevant graphs and explain all relevant math-

cmatics.
e Circle your final answers.

e Pleasc keep your written answers bricf; be clear and to the point.

e This test has 6 problems and is worth 100 points, plus extra credit at the end. It is your

respounsibility to make sure that you have donc all the problems!

1. (12 points) Does the following integral converge or diverge? Explain your rcasoning. If it

converges, give its value correct to three decimal places, using the method of your choice.
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2. (20 points) Does the following integral converge or diverge? Give a complete justification
of your answer.
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3. (20 points) Dectermine the length of the following curve from z = 1 to z = 6:
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4. (10 points) (a) Find the length of the curve described parametrically as

x = 2sin(t), y = 2cos(t), 0<t<2r.
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(b) Can you describe some other means to determine what the arc length of this curve is?
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D. (13 points) State whether the following integral converges or not. If it converges, state

what it converges to.
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6. (25 points) The goal of this problem is to sct up an integral to calculate the volume V' of
a sphere of radius R, using the method (slicing, shells, solids of revolution, etc) of your choice.
Then, to evaluate this integral.

lov can
(a) Draw a picturc to sct up the integral for V.
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(b) Evaluate the integral you found in part (a) to determine the volume of the sphere
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Extra Credit (10 points)
Show that if
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then the length of the curve g(#) between 6 = 0 and 6 = « (where o > 0) is given by j—g(a).
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