Final exam

Math 231
December 12, 2006

Name

Directions

1. Be sure to show all work to receive full credit.

2. No calculators, books, notes or cell phones are allowed during the exam.
3. To receive full credit, you must state all rules that you use.

4. You may find the following integral useful.

1 1
/sec?’xdac = isecxtanx—i- 51n]secx+tanx| +C



2
1. (8 pts) Evaluate the integr% Inzx dex.
1



2. (a) (3 pts) State the half angle formula fon? z.

(b) (8 pts) Compute the integr?f sec’ x du.



3. Determine if the following integrals converge or diverge.

(@) (6 pts) /0 % dx

(b) (6 pts) /1 h % dx



4. (a) (3 pts) State the comparison test.

r—1
5 converges.

(b) (6 pts) Determine if the seri€}s _
n=1

x3



5. Consider the parametric curve= 2 cosf, y = 2sinf.

(a) (4 pts) Convert the equation for the curve into rectangular coordinates and identify what type of
conic section it is.

(b) (4 pts) Set up but do not compute the integral for the area that is inside the curve and to the right
of they-axis.



(c) (8 pts) Compute the volume of the solid that is generated by rotating the area in the previous part
about they-axis.



) ) ) . 1
(@) (4 pts) Find the general form of the partial fraction decompositiop-of . Do not
(z=1)2(a2 + 1)
solve forA, B, etc.

w4 —x+3
x4 + 223 + 322

(b) (8 pts) Compute the integr?f



7. (a) (4 pts) Write down the Maclaurin series fttr) = ¢?* andg(z) = cos(z?).

(b) (6 pts) Using Maclaurin series (not L'Hopital’s rule), complite0 ST
T— €T




8. (8 pts) Find the third degree Taylor polynomial &ffr) = In(1 + x) atx = 3. There is no need to
simplify the coefficients.
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(a) (4 pts) Set up but do not compute the integral for the surface area of the solid that is generated
by revolving the curvg = sinz; 0 < x < 7 about ther-axis.

(b) (8 pts) Compute the surface area of the solid generated by revolving thexcurve — 3, y =
2t2 — 3t + 5; —1 <t < 1 about they-axis.
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10. (a) (4 pts) Write two of the equivalent forms of the differentiathat we have used in this class.

b) (9 pts) Find the length of the curve= 2t, y = t?; 0 <t < 4.
( p g y

12



o0 _1 n
11. C ider th i — .
onsider eserlen%;( . )

(a) (6 pts) Prove that the series converges using the ratio test.

(b) (6 pts) Prove that the series converges using the root test.

13



(c) (6 pts) Evaluate the series.
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(z— 1)
L

12. (9 pts) Find the radius of convergence and the interval of convergence of the poweEériég"

n=0

15



2
13. (a) (6 pts) Determine if the series = n

converges or diverges.

(b) (3 pts) State the bounded monotonic sequence property
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14. (a) (3 pts) State thetest for series.

: : =1 =1
(b) (10 pts) Use the integral test to determine the convergence of the EI’I?}‘:: and) ~ —.
n=1 n n=1 nr
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