Neme:  SOLVTINE

Math 142- Final Exam - May 7, 2009

Instructions: The exam is worth 150 points. Calculators are not permitted. You are per-
mitted two 3 x 5 notecards.

1. (10 points) Compute the following integrals.
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2. (10 points) Compute the following integral.
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3. (10 points) Compute the following integrals.

a. [tcos(t* +5) dt.
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4. (10 points) Compute the following integrals.
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5. (10 points) Consider the region bounded by the curves y=1z),y=0and z = 1. Use
the method of cylindrical shells to find the volume obtained by rotating this region about
the y-axis. Sketch the region and a typical shell.
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6. (10 points) Evaluate the following integrals.
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8. (10 points) Sketch neatly the polar curve r = —3 cos(8).
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9. (10 points) Consider the curve y = 1 — 22 for 0 < z < 1. Find the surface area obtained
by rotating this curve about the y-axis.
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10. (10 points) Consider the parameterized curve z = €' + 2, y = t* + t + 1. Find the
equation of the tangent line to this curve at the point (3,1).
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11. (10 points) Complete the following definitions precisely:

a. A sequence {a,} has the limit L, and we write lim,_,.,a, = L if ---.
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oC
Y an=a;+astaz+--

n=1

we say the series is convergent if - - -.

T serovsee o cw i)
S (R gE S




12. (10 points) Compute sin(1) and 1/e such that the absolute value of the error in each
case is < 1/1000. Hint: Use series.
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13. (10 points) Find the Maclaurin series for
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14. (10 points) a. Consider
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Determine if this series diverges, converges conditionally or converges absolutely. Justify
your answer.
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b. Do the same for the series 3°77 ; -35%.
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15. (10 points)
a. What is a geometric series? Under what circumstances is it convergent? What is its
sum?
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b. Suppose 372, a, = 3 and s, is the n-th partial sum of the series. What is lim,,_, a,?
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