Soluhigws +o Mat, («7F ., F=40 2012
Meddern Exam L Praklems
Problem 1.a (4 points) Give the definition of the following terms.
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Problem 1.b (6 points) Give the statement of the following.
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Problem 2 (20 points) Prove the following statements.
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2.a) The geometric series E r™ converges to
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for all r € (—1,1).
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2.b) If a series Z an converges absolutely,

then it is a convergent sequernce.
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Problem 3 (LEpoints) Determine whether the following series converge.

You must justify your response by offering a valid argument.
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Problem 4 (10 points) Determine the real numbers p for which the series Z
n=2

converges.
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Problem 5.a (10 points) Obtain the Maclaurin series for the function

g9(x) = —11—5

Hint: Use the definition of binomial series.
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Problem 5.b (5 points) Obtain the Maclaurin series for sin™!(z).
Hint: Recall that [ \/% = sin~!(x) + .

) <= (DG ) XZ“> e
s lix) = g \Y‘—:.Xl g “:’ oMl

wnt\

Cco
L) ~- - (2n—\) X C
nwTo “\
_ 5 >;3 341 = + C
S o) =0 = C =90

X (OIS - (=) 233

= Swlexy = D - — B

“=o 2 o\l (em4)




Problem 5.a (10 points) Obtain the Maclaurin series for the function

g9(x) = —11—5

Hint: Use the definition of binomial series.
~=

s
mixr = Cim by = [t ex?) )

=) ‘__L "
- D, < h") (—x5)
n=o9

[o%)
mgn | Q‘" 7("’-\)—*,&::."“.12__ C(— » x "
= ";{"‘:“L .Y\\
| rn—-\ ) " ozn
il EDERER) ) Ly
= n= o V‘\.
oo \ = (v —1) 2wn
> (VD 2)C S) ‘ X
n=-9 2 WM
"
o 3
X P -
- | &+ =— = ) Ay

Problem 5.b (5 points) Obtain the Maclaurin series for sin™!(z).
Hint: Recall that [ \/% = sin~!(x) + .
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Problem 5.c (5 points) Give the explicit expression for the the first three nonzero terms

in the Maclaurin series for sin™!(x) you find in Problem 5.b and use them together with the

fact that 6 sin_l(%) = 7, to obtain an approximate value for 7.
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Problem 6 (10 points) Find the sum of the power series Z nz" for |z| < 1.
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Problemg’ (iﬁ‘ points) Use the method of power series to obtain an ap-
1
proximate value for / In(1 + z°)dz with an error less than 0.02.
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