
NIATH 132 - SPRING 2008 FINAL EXAM PAGE 1 

• NAME: INSTRUCTOR:So\Liliuns 
Instructions: Write clearly. You must show all work to receive credit. 

Missed: pgl __ pg2 __ pg3 __ pg4 __ pg5 __ pg6 __ pg7 _ 

pg8 __ pg9 __ pgl0 __ pgll __ pg12 __ TotE! Score __/300 

1. (10 points) Set up the partial fraction decomposition of the following rational function. Do not solve 

for the coefficients. 5x2 _ 6x + 2008 ~ .'r\l:3\1.3t den. \n 
()~CJnl \rt1:t()'(" 

(x - 1)(5x + 3)2(x2 + 4)(x2 + X + 1)2 (Y'C) \0Y"B dW\~\1Sn \'eC..) 

t TS~3 t l5X~3Y- ~~:f=-:;:X~\-~~(~~;X-~~)L \ 
"--__---------------~ , .._._.. 

• 2. (10 points each) Evaluate the following definite integrals. 

~ dv': Sln\~') dx 
V'::; - COSCxJ 

\et \J::: X 6j- (\\1.::, COsex,J ctx 
~ oo::'dx \J ':=' S WI ex.) 

\C' -\ U ~",l. 

==? Chj~ 2X 

J/ 

•
 

I 
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r3 5x 
(b) io (x2 _ 1)2/3 dx 

~ t~- ~ Ll-e--r)13 - l-\~IaJ + '.;,~'I-
~O 

- ~ -r ~ l2)
2. 2.. 

3. (10 points each) Compute the following indefinite integrals. 

()J 1 d )(1. -t LX 1""2 
a x 2 +2x+2 x / 

2.. L k'\-\'\ 
-;::. '" k X.., \ 
"" ()(~\l&~ 

• 

~ r 
) 

I 
lX-HI'""\-' \ 

dx \e-\ U=-X-t-\ 
-=\ du:::O d-x 

- \' u L ~\ au 
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S\"Ltf} celSe de 
C03>6e

r''l-f6:
~~~}e de 

c; 5--\on2-e de 
~ S5iLze-\ de 
'c-: icnt6 -8-r c 

=\:;. A-c- ;- Clr~~~\~) + C 
I.- "")..

• 
\.--------_.. _--_.. ,..-....._..... 

4. (15 points) Compute the arc length of the curve f(:r:) = tX2 -1ln(:r) on the inb:rval 1 ::; x ::; 5. 
Lf'(XI =- ..~ X - i \h \X) 

~ f '(y,.y~ ~ x. - lx. 
-~'i\X--~) 

-=;, l"''L; i ') 

"z.. .2.. 

~=> It [~'lr..")\l. := \ 1- ( '1-,4-~::"dx. 
'l. . 

-- 4~ + X'-t- 2X2- +- 1 
~"L s 

.:; ~"A2-\- -i\Y1\-x.\ \1 - 1(4 +Lx. L t 1 
L:t-x.1.. 

-::c ~"4 (2.SJ ." -l \\I \1;J .
- (~2t\·)1. 

'1.L.t'X.=\ \0 -t {\\I\5)\ 

• 
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5. (5 points each) Complete the following definitions: 

(a) The improper integral laoo f (x) dx is convergent if 

\im S*~ \) d
t-1~ 0--"\ 'X. X 

(b) The improper integral laoo f (x) dx is divergent if 

6.	 (10 points) Set up, but do not evaluate, an integral to compute the surface area of the solid of 
revolution generated by revolving the curve f (x) = cos(x), 0 ::; x ::; 7f /2, about the y-axis. 

A~ ~~2rfX J\-t-[f'('~-)f ciA
 

i);~Jl+Swl·)( oX \
 

•7.	 (5 points each) Find polar coordinates (r, e) for the point with Cartesian coordinates (x, y) = (4, -4) 
such that 

,(,2.= -Xl.-+'/1. °.::.\\0-\"1\.0=31
(a) r > 0: t7 c:=arc-ton ( ~ J -= GlrC:1on l-f, =- -"14 

(b) r<O: 

llf'\ 61 -=- (- m) 3il/4) 
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• 8. Consider the parametric curve defined by the equations x(t) = cos3 (t), y(t) = sin 3(t), 0 ~ t :::; 1f/2. 

(a) (15 points) Write the equation of the tangent line to the curve at the point where t = 1f/ 4. 

m-\un:=' d\jldt 3S\'()2..lt\ COSlt-) S\Yl\.t,) 

dXJat ~ -6 cos"2.(-ot) S lilt-t') - co 5 t -t") 

~	 m , -.= - S\Y1 (11]4')
 
ton t =nJ'-T cos (1\}4") - -.-1.
 

\f\l'rul ""'\ -;:::\\]4-) ~ ~ CG~ 0'J't) -= ~ v~ ~~ ::: 

~ -=: S\n3 r'TJ~) -= ~ 

usw"\<j\j - "J , ::;: '(Y) \ 'i- X\ ') 

;---c:::.-.-fi-----,2,,"\1 
_",.-	 ~.= - ()(- ~J 

\ 

(b) (15 points) Compute the length of the parametric curve.• L:: r;2 l~i-l %tjL d-t 

"5:>- JqCClltt1s,rfltl 

- 2> S~ cos lt1 S\Yll-tl ct:t> 
-1\1"1

- $. StD ~-t' )D2

- 1" Ls w·,'" (I'h.)- sw~ l D)1 

~\n 

\eT \J=-sn,l-ll 
-==1 d \.A ~ coS tl~ d t 
~ Suo,,", ~~u'L 

d.:t 

•
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9. (15 points) Find the area of the shaded region below, inside the polar curve r = 2 and outside the .. 
polar curve r = 2 cos(2e). ,. 

A 
T\ -::. 

1
If· 2 -

r2i\ 
j 0 

\ 
2 

. "1..
II (OS (2.eJ') d e 

- 41\ 2 )~I\ C08 L (26) de

~ L\\f 2): -tC\+casCWI) de 

- 4\"\ S2" \-t cast4eI de 
() L"\\ 

:::: 41\ - e - ~ S \1) l '\-e') \ 0 

.... 41\ - 2\\ - ~ S \Y\ l t5\t) -r 0 -\ 0 

•
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• 10. (15 points each) Evaluate the following double integrals. 

(a) JL xeY ciA where D is the region bounded by the curves y = 4 - x, Y = 0, and x = O. 

• 

• 

\cot \..\::::X 
~du::=-d)~ 
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11.	 (10 points each) Compute the sums of the following infinite series. . . ~ 

00 3 O'l _i_ n ~ We se-ne.'5; ,-'U \ 
3 2n •(a) L e	 - -= e £ \e'2.. ') ~ -= 'Ie? ~.l 

n=2	 (\='"2. 

\/e4 -\ 
\ .-	'Ie· ) 

'Ie 

• 
12.	 (10 points) The letter k is an arbitrary real number that has been fixed ahead of time. Show that 

the infinite series L
00 

n k 3-n converges no matter what value of k has been chose n. 
n=l 

12cMo-ks+" \\h1 \ Ontl \.~\\~ \~n,\\", 3" \ 
'(Ti~ On hloQ 2t\\ \ ntL- I
 

-::. \ \m --l. \. Y\-\ \ , ~
 
\1-1 rJ.> 3 n 'fl 

.:= '/3 L.. 1

.so i. h'f. 2>-'CI wn\cr(~.s by ~h- \0,cho -kst 
n=t • 
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• 13. (10 points) Determine whether the following infinite series are convergent, or divl!~rgent. State which 
test(s) you use to reach your conclusion. Show all work. 

CJO 3 
(a)	 ~ n 
~ vn4 2n2 + 1-

(b)	 ~ arcta.n(n) fur d \\ h
2 0 

~ n 2 
'0=1	 "12_;= \~ n.i.. 

'('IL.. 

• 
14.	 (5 points each) Complete the following definitions. 

(a)	 The infinite series 2:~=1 an is convergent if

hm Sn	 e~,,&ts WnK Sn~ Q\ to 2-1" \IIT a\) 
()-\tP	 I 

(b)	 The infinite series 2:~=1 an is divergent if 

\Wn Sn dcrs DOl ex \&-t 
'r'r-'oh 

(c)	 The infinite series 2::'1 an is absolutely convergent if 
00t \On) wn\-e,("~S 

•	 
Y)~ 

(d) The infinite series 2:~=1 an is conditionally convergent if 

~On	 CO"\er"Qf~ btit 'not QOSCJ\ U-K\'1 
y)"'\	 CJ ~ ) 
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15.	 (15 points) Determine whether the following series is conditionally convergent, absolutely convergent, 
or divergent. State which test(s) you use to reach your conclusion. Show all work. • 

\\'«1 ,t 1_ 
-t-\cP '1.4\ X\'()\t', 

~ ! r\\D,nl 
Yl~~\ 

• 
16. (10 points) Find the interval and radius of convergence of the following power series: 

L
00

en(x - 2t
 
. \ n1\ \~ 2-f"\ \


\\m\QDi~\z\\m e \Ie =2\1"1 
n=12 

D""'bu 0'(\ n--1 e>b e '- 'A . I 
~Qc\\USof 

-= ~ e' 1-.-2\ Ll	 co"\) . = Ye- \je < "'-2- L \)e.
 
~ \~-l.\ L 'I~
 1-'Ie L.x. ~2 -\\}e 

c~'R erdW\D1s"· 
A== 2 - \)e', ~ en ( -\/e)'f) =: i l-\\'" 

L	 D"'YL-
n'i2

Ql> '{\ 

L. oc n (\J -/, =. ~ .1
\j..,-== L~" z: e e) I\~ 
~- '(1\1.. 
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• 17. (10 points each) Find Taylor series centered at a = 0 for the following functio:ms. Simplify your 
answer. State the radius of convergence. 

x 
(a) f(x) = 4 _ 2x3 

.\------- '"bn-t .1
-::: eNL '2~0 'X 

Y1~ 
~-----. 

•
 

- \ <-1X L ) 
--------

(b) f(:I:) = (1 + 2X)~2 

•
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18. (15 points) Find the degree three Taylor polynomial T3 (x) at a = 4 for f(x) = -IX. 

co:\%.,ent S •teY\\Ja1\,£5 f~a\uC1\e, at 4-. 
00= 2

-Ri:f ~\12- fVi-) =- 2 
C\\ ==- \/4{,('1-"(1·t~ -\

-f(~):= {i\JJ -= - \/32- :=:- \ \ - - \ 
-f\\(L\)= q' i!> - 3i OL .~ 

f\'('Kl~ _~i3('L _ 2 J- \ \ 
-~'3L--~\\\( I\~ ~ 3.. -1- ::....1 -L a '2> - - \ l.o ' 3'L 

-t \\\ (~):; ~ X5/2 f \ I" ) b' 25 '8 . 37- \0 
-= _\-

SIt-. 

62
x 10 
/92

32-0 
51 2 • 

19. Write out and sign the Honor Pledge. 

• 
F 7
 




