Math 230 Final Examination May 4, 2004

No books, notes, or graphing calculators are allowed on this test. Your instructor will
provide you with scratch paper, if you need it. Be sure that all of your work is shown and
that it is well organized and legible. Each question is worth 10 points.

1. Find the volume of the solid obtained by rotating the triangle with vertices (1, 2), (1,4),
and (4,4) about the z-axis.
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(a) Show that f(z) is one-to—one for x > 2, so that it has an inverse function
g(z) = f~1(z) for x > 2.

2. Let f(x) be a function defined for z > 2 whose derivative is f'(z) =

(b) If f(1) = 5, compute ¢'(5).



3. A colony of bacteria is grown under ideal conditions in a laboratory so that the popula-
tion increases exponentially with time. At the end of 3 hours there are 8000 bacteria. At
the end of 5 hours there are 128,000 bacteria. How many bacteria were present initially?

4. (a) For what values of z is sin™*(tan"'2) defined?

dy
dx

(b) Compute —= for y = sin™*(tan™" z).



5. Differentiate y = eV In(z? + 1).

6. Use logarithmic differentiation to find the derivative of y = 5™,

2\ 3/2
7. Find the length of the curve y = <§> from (3,1) to (12,8).



8. (a) Show that L’Hospital’s Rule fails to determine the limit lim w
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(b) Evaluate the limit in (a) without using L’Hospital’s Rule.

tan

9. Integrate / 5 dx.
cos® x

10. Integrate /&da}
2cosz + 3
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11. Evaluate the improper integral / 796.
9 xvVx?—4

12. Integrate /x sec? z dz.
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13. Integrate /m—;ix—i—dx
4 —1

2 n
14. Compute the limit: lim <1 + —)
n

n—oo



15. Suppose you place an infinite number of non-overlapping circles on the x-axis. The

first circle has radius 1, the second circle has radius %, and in general, the n-th circle has

radius %
(a) Show that the sum of the circumferences of all the circles is infinite.

(b) Show that the sum of the areas of all the circles is finite.

> 1 \n 2n
16. Evaluate the exact sum of the series Z [<%> + %]

n=0



17. Determine whether the following sum converges conditionally, absolutely, or diverges:
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18. (a) Find the nth partial w= ()
(a) Find the nth partial sum S Z n(—
k=1
: : : L=y (k1
(b) Using your answer in part (a), determine whether the series Z ln< k: ) converges
k=1

or diverges.



= nln!
19. Determine the radius of convergence of the power series: Z x"
— (2n)!
20. Use the Taylor series
. _ 1 3 1 5 1 7 n 1 2n+1

) sin
to integrate / — dx.
x



