Harvard University .
Math 1b. Second Semester Calculus Name M&Q@;M
Exam One rch 17, 1999

.............................................

o Do not open this test booklet until you are directed to do so.
* You have 2 hours. The test is out of 100 points.

o Write your solutions in the space provided. If you need more space, write on the back of
the sheet containing the problem. Please don’t put part of the answer to one problem

Problem | Points Grade ]

1 10
2 17
3 15
1 15
G} 14
6 14
T 15

Total 100




1. (10 pts) For each of the following infinite series, determine if it converges or diverges.
You need to justify your answer to receive full credit. You don’t need to specify whether
convergence is conditional or absolute, just whether the series converges or diverges.
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2. (17 pts)
a. (3 pts each) Evaluate each of the following infinite series.
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b. (4 pts each) For which values of the number ¢ do the following series converge
(note the answers are different for cach series).
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3. (15 pts) Let f(z) = Z (z - . 3k

a. (5 pts) Find the interval of convergence and radius of convergence for the above
Taylor series (be sure to check convergence at endpoints if there are any).
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c. (3 pts} Find the interval of convergence for the series you computed in part b.
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4. (15 pts) Let g(z) = — ! for z # 0, and suppose that g(0) = 1.

a. (4 pts) Using the Taylor expansion for e* about z = 0, show that
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b. (4 pts) Use the series from part a to show that
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g'(z) = Z mz"'l.
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and check that this expansion for ¢’ has infinite radius of convergence.

DIEFERENTATE TERM BY TERM
3

g(x}_\f-ﬂf%, * t--
(o) v\
K
%\(x):?\ﬁ_, = 3117-' 1_#;4— Z e

TO CHECK R=00 ,HPPLY RATIOTEST:

' 'S
O U—L—ﬁ_ﬁv QM Kol i) =0 < L ror AwxX.

oo AN T aee KD
(1!
5o THE SERIES CONVERGES FOR AL K | THAT (s R=oo,




c. (5 pts) Explicitly compute ¢’(z) using the definition of g(x) and use this result to
show that g'(1) = 1.
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d. (2 pts) Explain how the results in parts a, b and c imply that
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7. (15 pts) Determine the radius and interval of convergence for each of the following power

series. Be sure to check convergence at the endpoints of the interval (if there are any
endpoints).
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