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READ ME FI RST: Show all essential work very neatly. Use correct notation
when presenting your conputations and argunents. Wite using conplete
sentences. Renenber this: "=" denotes "equals" , "[O" denotes "inplies" ,
and "<" denotes "is equivalent to". Since the answer really consists of
all the magic transformations, do not "box" your final results.

Communi cate. Show nme all the magic on the page. Eschew obfuscation.

1. (10 pts.) obtain the second Tayl or pol ynom al p,(x) of the
function

f(x) = xV?2

at x, = 4.

2. (10 pts.) Suppose t hat

k 10

f(x) = é;(nk(x - 1)k

Find the radius of convergence and the interval of convergence of the power
series function f.
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3. (10 pts.) Each of the foll ow ng power series functions is the

Macl aurin series of sone well-known function. |In each case, (i) identify
the function, and (ii) provide the interval in which the series actually
converges to the function.

l ,1 Ky 2k+1 _
(a) > %ﬁ—ﬁr =

k=0
(b) Y &=
k=0
(,l)kx2k+l _
(c) kZ; =

(d) Z (f;)kf” =

(e) Y L -

4. (5 pts.) Express .272727... (repeating) as the ratio of two positive
integers. [The ratio does not have to be in | owest terns.]

. 272727... =
5. (5 pts.) Prove the infinite series belowis conditionally convergent.
[ Hel pful Hnt ?2?2 : In(k) < k when k = 1.]

9]

(‘pr
2 TRCR
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6. (5 pts.) Using root test, determ ne whether the follow ng series
conver ges.

7. (5 pts.) Using conparison test or Iimt conparison test, determ ne
whet her the follow ng series converges.

10k +1

5 :13K3
= 2+3k

8. (5 pts.) Does divergence test tell you anything about the foll ow ng
series? Explain briefly. Note: You do not actually have to determ ne
whet her the series converges.

[o¢]
Z 101 n(k)
=TT

9. (5 pts.) Using integral test, determ ne whether the follow ng series
converges. [H nt??: Begin by defining f(x) appropriately.]

- 4
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10. (20 pts.) obtain the exact nunerical value of each of the
followwng if possible. If alimt doesn't exist or an inproper integral or
an infinite series fails to converge, say so.

(a) J e dx =

1

(b) Yex-

1

2
(c) J Ty 9% =

(d) |imcos(@) -

n- o
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11. (6 pts.) Suppose

0o

fO0 = Y B

k=1

for every x € (-15,25). By differentiating f termby-term obtain a power
series function that is the sane as f'(x). Use sigma notation as in class.

f/(x) =

12. (6 pts.) Using signa notation as in class and an appropriate

Macl aurin series, by doing termby-termintegration, obtain an infinite
series that is equal to the nunerical value of the followi ng definite

i ntegral .

Jl e > dx =

0

13. (8 pts.) (a) By substitution into an appropriate Maclaurin
series, obtain the Maclaurin series for the function

F) = 5%
[Hnt: You nust do a |little al gebra before substituting. Expect to neet an
old friend??]
(b) What is the domain of the function f?
(c) What is the interval of convergence for the Maclaurin series of f??

Silly 10 Point Bonus: Show how to find an interval that is symetric about
the origin where sin(x) can be approximated by p(x) = x - x36 wth two
deci mal place accuracy. [Indicate where your work is, for it won't fit
here. ]



