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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. Renenber this: "=" denotes "equal s" ,
"O" denotes "inplies" , and "<" denotes "is equivalent to". Do
not "box" your final results. Communicate. Show ne all the
magi ¢ on the page.

1. (10 pts.) Find Taylor’s fornmula for the given function f at
a =12 Find both the Taylor polynomal, Py(x), and the
Lagrange formof the remainder term Ry(x), for the function
f(x) = cos(x) at a = 1w2. Then wite cos(x) in ternms of P;(x)
and Ry(x).

Ps( X) =

Ri(x) =

cos(x) =

2. (10 pts.) Eval uate each of the following integrals. Look
before you leap, for propriety nmay be probl ematical .

(a)

Jw e > dx =
I n(2)

(b)
JO” (10 - x) V2 dx =
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3. (10 pts.) Find the radius of convergence and the interval of
convergence of the power series function

f(x) = kz; (—15)k(k(k><+1—)22)k .

4. (10 pts.) Det er mi ne whet her the sequence {a,} converges, and
find its limt if it does.

(a) a, = n~tan(f2?

n

IN

(b) a
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5. (10 pts.) (a) Find a positive integer N such that the
partial sum

nﬁ;(_l)ml(%)

approxi mates the sum of the series

ni;(_l)ml(%)

to 5 deci mal places, and prove your N actually does what you
claim

(b) Since the third and fourth Maclaurin polynom als for sin(x)
are the sane, it follows from T Taylor’s Theoremthat if x is a
real nunber different fromO, we nay wite

1X3 . cos(c)X5
6 120
where c i s sone nunber between x and 0. Using this equation,

obtain an open interval that is centered at 0 where sin(x) my be
approximated to 5 deci mal place accuracy using the pol ynom al

P,(x) =x - (1/6)x3.

sin(x) =x -
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6. (5 pts.) Wth proof, determ ne whether the given series is
conditionally convergent, absolutely convergent, or divergent.

5 Lo

k=1

7. (5 pts.) Using only the integral test, determ ne whether
the series bel ow converges. Explicitly define the function f(x)
used, and verify all the hypotheses of the theoremare true.

—~ 2n
2w

i onc+
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8. (10 pts.) (a) Find the rational nunber represented by the
foll ow ng repeating deci mal .

0. 3636363636 . .. =

(b) Find all values of x for which the given geonetric series
converges, and then express the closed formsum of the series as
a function of x.

5 (x -2
=s 10

9. (10 pts.) Using either conparison test or limt conparison
test, determ ne whether each of the follow ng series converges.

() i 3n2+5

4n + n3

0

(b) Z; 24 -si n?(n)

nZ+n
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10. (15 pts.) (a) Using known power series, obtain a power
series representation for the function f(x) = cos(x?. Wite
your answer using signma notation.

f(x) =cos(x? =

(b) Beginning with the power series function

f(x) =§wj(1)kxk
k=0 7[
defined for x satisfying [x| < 4, differentiate termnvise to find
the series representation for f'(x). Wite your answer using
si gna not ati on.

f/(x) =

(c) Find a power series representation for the function f(x)
bel ow by doing termM se integration. Wite your answer using
si gma not ati on.
x 1
f = =
(X) L ——

11. (5 pts.) Using divergence test, show that the series
o n3
E;Pl§ﬁ7TT

di ver ges.

10 Point Bonus: Suppose that

}:1lan and }:llbn

are two positive-terned series with

Iin1E£:=O.

n-ow a,

Does the convergence of one of the series tell you anything about
t he convergence of the other? Wth proof, explain how and why.
Say where your work is, for it won't fit here. [ Hnt: Can you
tol erate epsilon ennui ?? |



