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Math 42, Winter 2009 Second Exam — February 24, 2009

1. (10 points) Determine whether each of the following improper integrals converges. Explain your
reasoning completely.
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2. (10 points) For this problem, use the following information about any normal (“bell-shaped” or
“Gaussian”) probability density function f:
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Now suppose that the speeds of vehicles on a highway with speed limit 65 mph are normally dis-
tributed, with mean 70 mph and standard deviation 5 mph.

(a) What is the probability that a randomly chosen vehicle is traveling at a legal speed (65 or
under)? Justify your answer by writing an integral expression that represents this probability

and showing how to evaluate this integral.
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(b) If the Highway Patrol are instructed to ticket motorists driving 80 mph or more, what percentage
of motorists are targeted? Again use an integral to express your answer, and evaluate it with

justification.
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3. (8 points)
(a) Express 1.5372 = 1.53424242 . ..

We have 1,5342 = 1.53+ 0.009z
.63+ 0.0042 + 0,00004A + 0.0000004 +- -

as a ratio of integers.
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(b) Determine the values of b for which 1+
those b find the sum. (Your answer will be an expression in terms of b.)
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4. (20 points) Determine whether each of the series below converges or diverges. Indicate clearly which
tests you use and how you apply them.
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o0
5. (10 points) Suppose that the series Z an converges, for positive numbers ar,.
n=1
Decide which of the following series must converge, must diverge, or may either converge or diverge
(inconclusive). Circle your answer. You do not need to justify your answers.
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6. (12 points) Find, with complete justification, the interval of convergence of the power series
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7. (10 points) Match each function below with its power series, listed among the choices below. You do
not need to justify your answers. (Not all of the series listed have a match.)
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8. (8 points) Suppose that f is a function with continuous derivatives and f(5) = 3, f'(6) = =2,
£/(5) = 1, and £(5) =
(a) Determine the degree-3 Taylor polynomial T3 of f about 5.
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(b) Use the Taylor polynomial that you found in part (a) to approximate f(4.9). Express your
answer as a number (or sum of numbers). '
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= 34—&-{5 vk Lo Lo L
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(c) Suppose |f) ()| < 2 on the interval [4.9,5.1]. Use this information to make a statement about
the accuracy of the approximation that you found in part (b).
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9. (12 points)

(a) Compute a power series expansion for cosz, centered at 0. (Show all of your steps.)
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1
(¢) Use your answer in part (b) to find a series for /
0
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d) If you approximate the definite integral 11— 2=22#%dz by taking the partial sum consisting of the
g 0 Tz y g
first four nonzero terms of the series that you obtamed in part (c), what can you say about the
accuracy of your approximation? Be as precise as you can, and state your reasoning clearly.
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