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SHOW WORK FOR FULL CREDIT NO CALCULATORS
1. For a certain series Z an, the sequence of partial sums is
n=1

{snfoes = {1-37"} .

(a) (4pts) Find a closed formula for a,.
(b) (4pts) Determine whether or not the series converges, and if so, find the sum.
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2. (a) (5pts) For what values of ¢ does the series Z n? converge?
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(b) (5pts) For what values of s does the series Z s
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3. (10pts) Starting with power series representation
1 o0
= Za:n, when —1 <z < 1,

n=0

1—=z

find a power series representation for

5 and determine for exactly which values of =
-z
the representation is valid.
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4. (10pts) Determine for ezactly which values of = the power series Z ( ) converges.
n=1

K \@*15“ \ = g m G
L . ~= A
—_ N gtbﬂ'i—\x CW\.\XW\&D/) \DLA GL\+<£—Q'\L\LQQ_—)_

x=5% -Q:ii _%:_‘
37N

= Sl W
A\m@a)g&&t%) p@_é\‘
Hosfow Hu oW 2aies
L\ Coouongeo Wi




@IT Dept. Applied Mathematics, December 3, 2006 4

5. (32pts) For each test and each series below, check exactly one box of the four possible
choices. Recall that not all choices are valid for all tests. A series would fail the precondi-
tions for the alternating series test, for example, if the the signs are not alternating. (No
partial credit. You do not have to show work.)

| Divergence Test [ Integral Test | Geometric Series Test I Alternating Series Test |
O fails pre- XFails pre- 52 fails pre- O fails pre-

o0 (=1)" 41 conditions conditions conditions conditions
Z - [J diverges U diverges [ diverges O diverges
n=1 Sinconclusive | O inconclusive U inconclusive 0 inconclusive

O converges O converges U converges X converges
O fails pre- O fails pre- K fails pre- K fails pre-
% 4 conditions conditions conditions conditions
p LI diverges X diverges O diverges O diverges
n=1 EXinconclusive | U inconclusive O inconclusive O inconclusive
L] converges [J converges O converges O converges
0 fails pre- X fails pre- O fails pre- X fails pre-

o0 (—4)n conditions conditions conditions conditions
Z 3n B diverges O diverges X diverges O diverges
n=1 [ inconclusive [0 inconclusive J inconclusive [J inconclusive

[ converges [ converges O converges O converges
0 fails pre- O fails pre- O fails pre- [X fails pre-
© gnt1 conditions conditions conditions conditions
3 7n O diverges O diverges 0 diverges O diverges
n=1 B inconclusive | [0 inconclusive [J inconclusive O inconclusive
UJ converges X converges D converges O converges
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6. (10pts) Given the function f(z) = ( we define the sequence {a,}2, by set-

r—2)2+1

ting a, = f(n).
(a) Find k as small as possible so that {a,}22, is a decreasing sequence. (Hint:use f'(z).)

(b) Is the sequence bounded? If so, give valid bounds. If not, compute lim, oo Gy
-2 (x—2)
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7. (10pts) Find the area enclosed by one loop of the polar curve r(6) = sin(46).
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8. (10pts) A projectile is fired so that its horizontal and vertical position at time ¢ in seconds
is given by z(t) and y(t), respectively, where

z(t) = 50t
y(t) = 25t — 5t
t > 0.

(a) Find A and B so that the projectile has height at least 20 exactly when A < ¢ < B.
(b) Set up but do not integrate an integral representing the arc length traced out by
the projectile when its height is at least 20. Write “A” and “B” in place of the quantities
found in part (a).

200

(d) sole for 25E-57220
Cet-25t +20£0
t¥ -S4 -4 <D
E-D k-4 €0
JVC s tencoonm we [W‘%{D ot t* s 50\
O oo yasts £ o)

4 .
T fve [R=\, 824 )

>y Av= SR \R CHYRFCS o OH’

' = 50 }\/L b [ 2o+ (25‘ IDQ JJC
(%" (OY* - 2500 g ----- o
Ui(é(S = 25-1t

(M) = s~ o)’



