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- 0. (1 point) write your name, your GSI’s na,me,' and your section number at the top
of your exam. . : '




1. (3 points or 0 points) Suppose |sin | # 1. Evaluate Y oo, (sinz)*".
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2. (3 points or 0 points) Describe the behavior of the sequence a; =2, an+1 a":

a. a, increases monotomcally and converges to 3
@an decreases monotonically and converges to 1

c. a, increases monotonically to oo

d. a, decreases monotonically to —co

e. a, is not monotonic

3. (3 points or 0 points) Supppose 0 < a, < 1, an. < by, and ) b, is convergent.
Circle all the statements that are necessarily true:

Y- a2 converges and > a2 < Y a,

b. >7\/ay converges and 3 /@, < . a,

c. > b2 converges and Y02 < 3 b,

d. > /b, converges and 3. v/b, < 3 b,

e. if p > 0 then >_(=1)"a? is convergent




4a. (3 points) Let f(z) =e ™.

Write down the Maclaurin series for f(z) and evaluate f°9(0) and £(199)(0).
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4b. (4 points) Find all z that satisfy the equation ann =1.
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5. (2 points each) For each of the following series, determine whether the series is
absolutely convergent (AC), conditionally convergent (CC), or divergent (D). Show
some work, but do not spend excessive time justifying all your steps.
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6a. (2 pts) Is the following statement True or False? Justify your answer with a proof
or counterexample. (Obviously it’s true if a,, > 0 and bﬂ > 0, so don’t assume this).

If > ay is divergent and ) b, is divergent, then > (a, +b,) is also divergent.
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6b. (3 points) Suppose ) c,z™ has radius of convergence 2 while 3" d,z" has radius

of convergence 1. What is the radius of convergence of the series > (cn + dy)z™?
BExplain.
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7a. (3 points) Prove that e > (1 + %) for k > 1. (Hint: In(1 +2) =z — 22_2 +ee0)
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7b. (3 points) Use part (a) and mathematical induction to prove the following crude
version-of Stirling’s approximation:

e"n! >n" for alln > 1.
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