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



Problem 4. (20 points) The Binomial Series formula can be used to 
show that 

(1 )-1/2 = ~ (-1r(2n)! n 
+ X L., 4n( 1)2 X 

n=O n. 



Problem 5. (10 points) 
a) Find the Maclaurin series for J(x) = cos(2x3 ) 
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Problem 7. (20 points) 
a) Find the Maclaurin series for e-x2 

->t~ ""° (-~"t-)~ _ ~· G1'{'x'2)1\ 
e ~· ~ ---r -· ~ ·t 

\?\\ V\' 
~:=o . }l\.~O 

d) How many terms of the infinite series from' part c) need to be added 
to approximate the integral accurately to within 10-6? 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 9. (10 points) 
a) Write down the linear approximation to the function f(x) = .jX at 

~ 9. 'f"'-~ ~ "'er~~'":"~!~ is ... , ..... ..i...+ +o 1;0<). 
~Ilic~ L l>o) -=:. 1; l>c) ::c +C"I) + .q t'l) (X-'l) ,_ - . 

~ . -s + ~ ex-"> · 

b) Approximate .JIT using this approximation. 

Vx ~ "3 +icx-,) 
\[l\ ";::;;, J -I- i (II - "1) -:::: &J 

c) Use the Taylor's Inequality with the best possible constant M to esti-
mate the error of this approximation. · M L.. 
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Problem l. (10 points) Find the interval of convergence of the power 
series 

-'f3.C.. ?...X-1 LI/'.) 

.,..is £ ?_)c <t!. tf/3 

V3 L X .t:.. '2-/3 
Problem 2. (10 points) Use the power series method to find the limitw3 ·~!;)+ 

P-:--~ •• , . . -I· ~t :;7• --
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Problem 3. (5 points) Suppose lim an= 20. Findthe Genter and radius 
n-+oo 

of convergence of the power series 
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Problem 4. (15 points) 
a) Find the Maclaurin series for the function 

. 1 ::_l 
f(x) = x - 1 = 1-X 

. o..:> V\ 

:::: ""-- "Z x 
h-:;'.:'.i) 

Qi:> 1 .. =- z~ux•\ 
V\'="•) 

b) Find the Maclaurin series for the function 

c) Find the Maclaurin series for the function 

1 
h( x) = -( x---1-) ( x---. -2) 

(Hint: use partial fractions to relate h(x) to f(x) and g(x).) 
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Problem 5. (10 points) 
Find T4 ( x) c ntered at a = 0 f~lfe function 

J(xy.in(2x) · cos(3x) 

Problem 6. (10 points) . 

f\~!+1 ~ \\ c~t( b"' o+ 
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a) VVrite down the quadratic approximation to the function f(x) = x312 

at a= 4. h l)c) -::;:. -tCt.f) t ~1(1.f) ()<-·ti) + {!~ lx-t-f j i... 
('I_,, 't- i,. "'2.. ~ ~)- _(X"' ~~ l0-3 ' '2 
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/ zb )llpproximate(.J41)using this approximation. 
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Problem 7. (20 points) 
a) Find the Maclaurin series for x4 cos 3x2 

cO I'\ ( 1...)"2.Y\ 
· )( ~1 CoSl'3'!0-..) =:- X '1 L ~ I) 'S)C _ 
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Problem 8. (10 points) Find the Ta lor . . a = 1 for the function . · y polynomial T3 ( x) centered at 

r,I{ tr) - j__ __::.. ('], 
1
) - 11 f ( x) = arctan x . · .~ r C 1) :::c tLtt'-l 

1 
'' ... Cl) · .. ~-~'". "Ir/.( 
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u+t'-) . 6t1?J~-,"f'(1J; i ,_ , , ..,. .. ._,... ,, 

P:robliem 9. (10 point8) Find the sum of th .. . e series. 
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Problem 5. T4(x) = 2x− 23
3
x3

Problem 6.

a) T2(x) = 8 + 3(x− 4) + 3
16

(x− 4)2

b) 9.23

c) |4.43/2 − 9.23| = |R2| ≤ 1
2000

(or 0.0005)

Problem 7.

a)
∞∑
n=0

(−1)n·32n
(2n)!

x4n+4

b) C +
∞∑
n=0

(−1)n·32n
(4n+5)(2n)!

x4n+5

c)
∞∑
n=0

(−1)n·32n·24n+5

(4n+5)(2n)!

Problem 8. T3(x) = π
4

+ 1
2
(x− 1)− 1

4
(x− 1)2

Problem 9.

a) π
4

b) e3 − 4

Math 227 Sample Final Examination 3 Answers

Problem 1. (−2, 1)

Problem 2. 1

Problem 3. Center is −7
2
. Radius is 5.
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Problem 4.

a)
∞∑
n=0

(−1)nxn

b) 1
(x+1)2

=
∞∑
n=1

(−1)n−1nxn−1 (or
∞∑
n=0

(−1)n(n + 1)xn )

c) 1
(x+1)3

=
∞∑
n=2

1
2
(−1)nn(n− 1)xn−2

d) 7
2

Problem 5. e + 2e(x− 1) + 3e(x− 1)2 + 10e
3

(x− 1)3

Problem 6.

a) e0.1 =
∞∑
n=0

1
10n·n!

b) T2(0.1) = 1.105 It is the 3rd partial sum of the series from part a).

c) n = 4

Problem 7. (15 points)

a) x arctan(x3) =
∞∑
n=0

(−1)n
2n+1

x6n+4

b)
∫
x arctan(x3) dx = C +

∞∑
n=0

(−1)n
(2n+1)(6n+5)

x6n+5

c)
1/2∫
0
x arctan(x3) dx = C +

∞∑
n=0

(−1)n
(2n+1)(6n+5)26n+5

Problem 8.

a) 0

b) 1− ln 2
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