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READ ME FI RST: Show all essential work very neatly. Use correct
not ati on when presenting your conputations and argunents. Wite

usi ng conpl ete sentences. Be careful. Renmenber this: "="
denotes "equal s" , "O" denotes "inplies" , and "<" denotes "is
equi val ent to". Since the answer really consists of all the

magi ¢ transformati ons, do not "box" your final results.
Communi cate. Show ne all the magic on the page.

Silly 10 Point Bonus: Obtain the closed formsum of the power
series function in Problem4 on Page 2 of 5. Say where your work
is, for it won't fit here.

First, here is Problem4 and its sol ution.

4. (10 pts.) Find the radius of convergence and the interval of
convergence of the power series function

d k
fox) = 2 (CDKx - 2)
(%) kX; k 10k
First observe that the series is centered at x = 2. Then we
apply the ratio test for absolute convergence in order to
determ ne the radi us of convergence of the power series.

Cim Yl i 1ok oy o1,
p(x)-—lkljmn_j_uk_r = ... —LtgLTUR:I\x 2\-—IU\X 2.
Now, p(x) <1 if, and only if [x - 2| <10. Thus, R=10is the
radi us of convergence. The endpoints are x, = -10 + 2 and
Xg = 2 + 10. \When you substitute x, into the power series and
. . . o 1 . .
sinplify the al gebra, you obtain o T T whi ch di verges. Wen
you substitute Xz into the power series and sinplify the al gebra,
. o 1)k :
you obtain E;@OSE%%_ whi ch converges. | = (-8, 12].

Here is a "hard" solution to the bonus problem

hserve that

oy o (CDK(x - 2)k 1 o -1 Hyx - 208 a1
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=0
ided |x - 2| < 10 or equival ent Iy -8 < x <12. dearly

pr ov

f(2) = 0. Thus, the function f satisfies the wee initial value
problem f’'(x) =-1/(x + 8) for x s (-8,12) wth f(2) = 0. Using
t he Fundanmental Theorem of Cal cul us, we have

dt = dt =1n(10) - I n(x+8) =In( 10)

-1 1
f(x)_Lt—+8 Jt_+8 X8

for x € (-8,12).// (End of "hard" solution).
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Here is an "easy" solution to the bonus problem

Pl ainly,

f(x) :ki’; (_1);(1)(0[ 2) &
—~ (-1)k/x - 2\
kZ; K ( 10 )

[l _ [l
=-Iln@d + (X Z)D
O

= —In(X - 8) = In( 10 )
10 X + 8
if -1 <(x - 2)/10 <1 or -8 <x < 12. You need only have data
for the Maclaurin series for In(x + 1) stored in an accessible
pl ace i n your bio-conputer.//



