Math 116 - 099

Name: Selutions
QUiZ 9 §§101 10.3 Cin L\usS]

This quiz has a total of 28 points. The value of each question is specified. Please show all work.

1. [11 points| Let f(z) =

1 1
T Recall that / i $2d1: = arctan(z) + C.

(a) (3] Using the known Taylor series expansion for

expansion around r = 0 for f(

= around 0, find the Taylor series

z). Write the first three nonzero terms, and also give your
oo
answer in sigma notation (i.e. Z)
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(b) [4] Using the facts above, find the Taylor series expansion around z = 0 for arctan(z).
Write the first three nonzero terms, and also give your answer in sigma notation.
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(¢) [2] Find the exact value of the series
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(d) [2] Find the third-degree Taylor polynomial of cos(z) arctan(z) around 0.
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2. {10 points] The function

F(x):/_;%e‘

t dt

is the cumulative distribution function for a random variable.

(a) [3] Using the known Taylor series for e* around u =

1 2
of the Taylor series for —=e~*" centered at t =0.
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(b) [1] It can be shown that the random variable whose cdf is F(

this mean as an equation involving F(z)? (Hint: F(?) =?)
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0, write the first four nonzero terms
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z) has median 0. What does

(c) [4] Use your answer from part (b) to write the first four nonzero terms of the Taylor series

for F(z) centered at z = 0.

a !
Fx) = (.o &eta o g: Lot
- i = A b v % ¢
F (o) Pl (E &t *\J/ﬁt Rt )k
- A + L - . X
- (& 30t ow - g e
= \ L - A= AT
L;.\r,qum,\_ = * = X 3 In o X - ...
1
coo — 1
(d) 2] Use part (c) to approximate the definite integral / —\7_-e 2.
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3. [5 points]
(a) Find the first five nonzero terms of the Taylor series of g(z) = z2e%” about = 0.
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(¢) Find the value of g(*°19)(0).
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4. [2 points] When 8 is close to 0, which of the following is larger?
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Justify using Taylor series.
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