Problem 1. (10 points) Find the interval of convergence of the power

series o 3n
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Problem 2. (10 pomts) Use the power series method to find the hmlt
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Problem 3. (5 points) Suppose § an{x — 4)" converges conditionally

at = 15. What is the radius of convergence of the series Z 2", (z — 3)"'7
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Problem 4. (20 points) The Binomial Series formula can be used to

show that
< (=1)*(2n)!
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a) Find the radius of convergence of this series.
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b) Use this formula to obtain the Maclaurin series for e
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c¢) Use the result of part b) to obtain the Maclaurin series for arcsin x.
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d) Use the result of part c) to find the sum of the series
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Problem 5. (10 points)
a) Find the Maclaurin serles for f(z) = cos(22?)

Cos () = ZH) (X3
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Problem 6. (10 points) Find the sum of the series.
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Problem 7. (20 points)
a) Find the Maclaurin series for e~
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b) Find the Maclaurin series for e dzx P e
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c) Find f e~ dz as an infinite series. wH

Ve é,,u)h att /7, C 4 /z)
Se o’\)c ( Qmﬂ)n' s D@me)h'

_ &
o é z"“(_z,vx'H)‘Y\‘

d) How many terms of the infinite series from part c) need to be added
to approximate the integral accurately to within 10767 Use the Alternating
Series Error Estimation theorem to justify. (You do not need to calculate
the approximation. You may use 210 = 1024.)
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Problem 8. (10 points) Find the Taylor polynomial T3(x) centered at
a = 4 for the function % ’@L‘l) ()C"‘""f)
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Problem 9. (10 pomts)
a) Write down the linear approximation to the function f (z) = /T at
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b) Approximate 4/11 using this approximation.
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¢) Use the Taylor’s Inequality with the best possible constant M to esti-
mate the error of this approximation.
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Problem 1. (10 points) Find the interval of convergence of the power
series : '
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Problem 2. (10 points) Use the power series method to ﬁnd the limit X ?ff , ..
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Problem 3. (5 points) Suppose Jim a, = 20. Find the center and radms
of ‘convergence of the power series
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- Problem 4. (15 points) :
a) Find the Maclaurln series for the function

W= =35
g\& Tz—-2 3»()"%‘)
o0 ™
— £
L5
W =0
=Z X
Nn=g
“¢) Find the Maclaurin series for the function
1
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@)= e -2
(Hint: use partial ffactions to relate h(z) to f(x) and g(z).)
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Problem 5. (10 points)

: Find Ty(z) centered at a = (‘)j;):/}fe function
” :c},»— sin(2z) - cos(3z)
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Problem 6. (10 points) :
-a) Write down the quadratic approxmlatlon to the functlon f( )=z

y at o =4 T.09 = ) + L) (- >~+-£Licx-%)
gx)_, 2\ Hleu) =3\
e T,00 = 4 30-0) 4 = 0e1)°

3/2

b) pproximate(\/él_._:fi)using this approximation.
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Problem 7. (20 points)
a) Find the Maclaurin series for z* cos 322
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Problem 8. (10 pomts) Find the Taylor polynomlal T3(z) centered at

a =1 for the function

%Uc)'
ey =

-'-,‘9—
()

f(z) = arctanz —> L= = o cton(l) = 77!’

L sty=l

er { ((#)O( u —Q[) -
o )z"')@(u | To00 =104 £y G-+ e J
e R | :%(T 44 6D +¢}L-(x—|)' ""fi")"u

Problem 9. (10 points) Find the sum of the series.

) S E = gechunany = T




Problem 5. Ty(z) = 2z — 222°

Problem 6.

a) To(z) =8+ 3(x —4) + 2 (z — 4)?

b) 9.23
c) [4.4%% — 9.23| = |Ry| < 535 (or 0.0005)
Problem 7.
) § l)n 32n 4n+4
n=0
b) C'+ Z 4n+; 32:) o
& n 32n 24n+5
) nX::O 4n+5 )(2n)!
Problem 8. Ti(z) = T+ 3(z — 1) — 3(z — 1)
Problem 9.
a) 7
b) e3 —4

Math 227 Sample Final Examination 3 Answers
Problem 1. (—2,1)
Problem 2. 1

Problem 3. Center is —%. Radius is 5.



Problem 4.

Problem 5. e+ 2e(z — 1) + 3e(z — 1)® + 12¢(z — 1)*

Problem 6.

a) 0l = nijoﬁ

b) T5(0.1) = 1.105 It is the 3rd partial sum of the series from part a).
c)n=4

Problem 7. (15 points)
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Problem 8.
a) 0
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