
l)roblem 1 (answer on pages 1and 2 of the booklet.)

9pts each) Which of the following series Gonverge, and which diverge? When possible, find the
lJum of the series.

if
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Please write your section number on your booklet.

Please answer each problem on the indicated page(s) of the booklet. Any part of your answer
not written on the indicatedpage(s) will not be graded.
Unjustified answers will receive little or no credit.

~ii) f,) C/1 (:\~·.}(iii) ~COS(21l+n2)~®'(~~~~' n ~1.Ifi (In n) 100 \. . L...; ell n 0.2 1,11=2 V 10 1l=1..-~ n ~\v'
~

~~-, ~\ \( ~~\ -~
~:)roblem 2 (answer on pages 3 and 4 of the booklet.1 \.~ 0)/00 -<- rY"
20 pts) Find the interval ·of convergence of the power series y.

Cf 1/ ( tc> l/ Nl I 00 All , , e,I' ~ ' . iYl.f I ) "- {'~. '" '± n. n. (5)n __;/ e -) L...;---x-. -- I

.r i) . q I ) J..(fl . (2n)! M \ 0Vr-- c<..,'Yl-!- 11=1, . t() ..
, li'or wha.t va.lues of x does the series converge absolutely? Conditionally? ~

1'1 ~,

iJI !, '- d ~ f th I~ 0 '"' (),
b an \) 0 e , Q /,'rZ ..c. \ I 'i

t-cOr\{2~\_-0 2=:;' fV) ',0 q! (;:(_ I~I< 1 @/0. ""~-.;::/
" , !;V~ •• ': ,It,.i r:._1 ')f!. : _ ~ «\- -~

'" ~~ ,-I!!-; 31; '5'" ) ~ v( ..~~I - ,_ / . _._ .•••.• ~••__ ~ I- ,r.. ... ;:. ~---- ''r .••\
•• \./ .'"/-)l'2...O"

PI = arctan x at the point x = O. Then
alternating estimation theorem to estimate the error resulting form the approximation

Q.j . arctan( -0.1) ~ PI (-0.1). ~
I I '

~g.QSPI (-0.1) tend t9 be too large or too small?

rv)) 6 pts) Use Tayldr's theorem to estimate the error resulting from the approximation

~ .•/ :, arctan(l/VS) ~ PI (1/V3).
~ll~oes PI (1/V3) .tend ~?b~ too large or t~o small? (Notice t~at P1(X) = P2(X). You may need the
. ,Uct that the thIrd detIvatrve of the functIOn f(x) = arctan x IS flll(x) = (6x4 + 4x2 - 2)/(1 + X2)4.)

"11.,,", IAI I~JY(4 pts) Find a power series expansion for the function .'~d ' /<--- I

(x) = arctan x ~'~ {,\_\

, 9 I-x I. &
t1J\out the point x = O. (It is enough to find the first four terms 0 the power series expansion.)

A i ---------------

lJr-oblem 4 (answer qn page 7 of the booklet.)

li~ 'd h ' D
,)\Ul1S1 er t e sequence, e~

· 1 1 1 \'an = 1+ - + - + ... + -.' .· 2 3 n \
(lJ (6 pts) Prove that ;In(n + 1) :::;an :::; 1 + In n for all n. ~ .
,11) (3pts) Does limn+oo an exist? Why or why not?
(Ui) (6 pts) vVhat about limll--+oo ani In n?I

,<)_" .~_ J; -\-~ 0 + 5 ~ ')
0(Ui "'i\v~.· 'J Uj /1

G L\,·U
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Math 201- Exam 1 (Spring 06)

<l) Please write y~ur section number oil your booklet. '

III Please answer each problem on the indicated page(s) of the booklet, Any part of your' answer
not written on the indicated page(s) will not be graded. '

<It Unjustified answers will receive little or no credit.

Problem 1 (answer on page 1 of the bookleL)
(8 pts each) 'Which' of the following sequences converge, and 'which diverge? Firid the limit 6f each

@@n~ergentsequence. V. ' ~_, ",

(r '-5n + n9, - Sn2 - 3 ,,1'r-'....' ~'sin(n! + 2n3. - 7)' ,.' ~("" ~ - (3 2) &~{\I an - , y'\ n - f'\ 1 en - n+ c a '\
7n9 + 2n + 517,+1 ~: vn + 3 -:;,1 ~\\ L-:::;-~' -n-~,

,Jt . ~/ { , ~u '-- ..-' --

,.f ~\. "'~ 'l~{\/' ~ / ----)/
f)'\;)/ . l/,/ 0'" 0 V

Problem 2 (ans:veron pages 2 ~nd 3~f the booklet.), " ..l9 pts each) WhIch of the followmg senes converge, land whIch dIverge? 'When possIble, find the
sum of the series. '

;i f= 1 (0~i))\ f cosn' ((i;,f}'

n=3n(n+l)(j C k1=2~-- /~)
,,~. \. ~ I

, . ~\I ~ \.If .' • ~~ )-"' •..•. '_ "

Problem 3 !(anmver on pages 4 and 5 of the booklet.) '/, ~~_\.S?''''L-/:

(20 pts) Find the interval of convergence of the power series -...:~\'~V " .' " "\
\..-- "

00

j I)e1/n - l)(x - 4)n.
i n= 1 {\'.gJ'?

For what val{les of x does the series converg-e absolutely? Conditionally? ~<'("'\.0" \) ~f
~' ' ,

, ~.
Problem 4 (answer on page 6 of the booklet.) ~
(i) (5 pts) Find a power series expansion for I(x) = In(l + x) about the point x = O. Also find the
Taylor polynomials PI (x) andp2(x) generated by I at the point x = O. G

' .... ~ /
(ii) (5 pts) Use the alternatiI,lg series estimation theor§fl to estimate ln4J}with an error of magni
tude less than 10-4. Does your estimate tend to be too large or too small? .

Ixl~' ~.

(iv) (5 pts) Find

(iii) (5 pts) Use Taylor's theorem to show that

.' 8 3

II(x) - P2(xil ~ 31xl, for
\ ' i('-t.
\~!

( 4)n2,:v.,

. dn L"vi,/J!

hm e~ 1 - - fj;l.~--IlK'"n ....•ca,= n w
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(iv)

When possible, find the

B. Shayya

Any part of your answer
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,"lath 201 - Exam 1 (Spring 07)

Please write your section number on your booklet.
Please answer each problem on the indicated page(s) of the booklet.
not written on the indicated page(s) will not be graded.
Unjustified answers will receive little or no credit:

,)roblem 1 (answer on pages 1 and 2 of the booklet.)
9 pts each) Which of the following series converge, and which diverge?

/lum of the series. ~ /1
(') ~"'~(~( _2)n-l l)@"\Loo(n,- 3)n v,!l,~,t':llfl(... ) LooIn n
1 ~', + -- 11.1 -- ~'\J' III -

3n 5n+2 n + 1 {, 'j . n2
n==l n==l \/. n=--:l

.--'., ~' I/o..•.• ,..... '/ .. ,
-.. . ' \

t)roblem 2 (~nswer on p~ge 3 oUhe booklet.)
II \15 pts) Finglthe interval of convergence of the power series

.•.."

(iv) (9 pts) Approximate -JO,85 by Pl (?) and use Taylor's theorem to estimate the resulting er-
!

})zoblem 4 (answer on page 6 of the booklet.)
(~(10 pts) Find the Fourier series of the Junction f(x) = x, 0::; x:'; 21f .. '.

(b) (5 pIs) Find th~a~~~art(a) far 0 S x S 211"

(c) (5 pts) Use the result of part (b) to find

I
co 1 I

I. L -(x - 3)n. (,.-~ ' ,//
" ,_ •. i n=l vn '-- // ,~./
+\l.~t~:alJeso"f~ldoel~r~3~eries c~nverge absolutely? \Conditionally? _./ }~\.j/x

Illil,1I "'''.:. ' f 1~,iF', - y" \.j , ~ IN.

I: a,,>"~,i{ _r.Fj1'~·;'1 ,r' '-'", . '. , .. ,., ..... " .,.:";3 ,~. ~,)Ifi.:j" Iv) \\'
lil~~~;d~I~I~;~{3~(.~n~W'~I'onpag~s 4 and 5 .ofthe~po9k!et,). J j'i:'~;~'J:~fi . ',. '", . 'i;
, ,~IfuJ10pts) -Flfld njPowet senesf~xpan.slqp.tor 1(~J~VI +.:1; ~b'ou~the P,QlIltx 1\.lso find the

, I':~:r:~_otpol~r~omial§l~l~~x):_~n~:~:~.:2J?,·eneratedby f at the point X:= O. ,/.\ ' /;:fr:!

l'I'C'Y'i (~))ts) ~xpress II v'l + x4 dx as a power series .. if '/,f\, 'r. I . (/ \.., .I.. - / , ' '
I (iii) (5 pts) Appro~imate -ID5I by P2(?) and use the alternating series estimation theorem to

estimate the resu1ti~g error.

---~----------------------------
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{ Oif -7l' < x < -I,
f(x)= 1 if-l::;x~I,

. 0 if 1 < x < 7l'.

Prof. B. Shayya and Dr. l~. Yamani

• Plea.se write your section number on your booklet.
lJ Please answer eacll problem on the indicated page(s) of the booklet. Any part of your answer

not written on the indicated page(s) 'will not be graded.
• Unjustified answers will receive little or no credit .

. Problem 1 (answer on page 1 of thebooklet.) .. '
. (15 pts) FiIid the domain and range of the function I(x, y, z) = 3j(X2 + y2 + Z2 - 9) and identify

its level surfaces. Determirie' if the domain of I is a~'open region, a closed region, or neither. ';\lso;
dE;lcideif the domain iq ,boundeq. .or uhbounde~ ..

Problem 2(an~wer ~n page'2 'of the booklet.)

(a) (7 pts) ,Does . /~'I

liID '..jX y d! 1\:5
, ! <"'l-<"Ol(VU' +x,/ - " ~.

eXIst? Why or why not? '<1

(b) (8pts)IWhat abou,t x {. h ki/
, 'L r VXy? ;<

':\. ! v;: tQ X+~ ~ . (Xlll)~O,O) ,,/y2 _ x2 . "'1
/,' '1. ~:l • 0L Ir ••....,,) -=- K '-:> fJ;,'f~ .

f' 14 "f- r.....)( I{ -~'m __ ' ) L 1-.- d " 1:;;?I •. ./':! 2.. ~ }t'''I-\ t . /'
Problem /3 (anSJ'l@)~pa'es"3;'-4, ~Jd'-5 0 the booklet.) ... t~'J .
Supposetl}at the derivative of the functio'n J(x, y, z) at the point (1,1,1) is greatest in the direction

of A ~ 6i t'3j + 3k,'and that in this direction. the value of the derivative is yI6. Also suppose that
I
I .' .

1(3,0, -1)1 = I, V 1(3,0, -1) ::d 3~Lj;t-5k, V 1(3,2,1) = 6i-2j+k .and 'V 1(0,-1,1) = i+j+k.
. I . \.· r--:···_-,~----;;' : '~"-.. ' ' .

; . (a) (5 PtslFi~d the derivative of I a.t the point (3,2,1) in the direction of i+ j + V2!<.
,., ..------ ----·{b) ..{lO··pts)-J?md-'q-f(I~'l-;'l).···· ' ,_.' . , .. '.' , ..

-~,:_--;~m~:~~~~~~§~~a ~~:~::; ~~~~hs::;:c~1t;:~~·z)~~a~ ;h:~:i:~7;.~.~;r"'aosl"eL .•
. . . . (e) (10 pt.~) Let ' ... ' .....

x = a, y= j3 - 2 J' . z = j3 - ~ J and' w = f (x, y, z).I ;:.. .:., i'~."
Find 8wjfJa .and 8wj8j3 at the point (a,j3) ~ (3,2).' .

(f) (10 ptj) Let w = w(c;;j3) be as in part (e). Find a plane tangent to the surface
I . w(a,{3)= 21'2 ~ 1

. in thea~t':'space. (Hint. Start by finding a 'point (a,j3, /) ~(?, ?,?) on the surface.) .

Proble~I'4 (an;;wer ~n p'age 6 oitha booklet.)
(a) (9, pts) Find the Fourier series of the function

. I ..

Ii
I'

(Notice tJat L = 1r, not 1.) '.
(b) (10 ptls) Find the sum of the sedes in part (a) for -7l' ~ X ::; 7l'.

(c) (6 Pts~ Use the re~ult of part (b) to find

"

·1

= .
2:~
n=1 n

and f. sin(2n)
n=l n
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B. Shayya

•• Please write your section' number on your booklet.
(!) Please answer each problem on. the indicated page(s) of the booklet; Any part bf your answer

not written on the indicated page(s) will not be graded. A • r Co <;9.

•• Unjustified answers will receive little or no credit. /'l~ ::t +- "L r; ~~_ ~~') !)., -- 7-- V i. .~ - --

Problem 1 (answer on page 1 of the: bo~klet.). ' .. ~ -: ~ C(7'? '2 '.; Jtl. \-\.! j l
(a) J4 pts) Write the point (x, y) = (v'2r v'2) in polar coordinates .. : . Svnt) .'v;: . /.;.

~(8 pts) ~ind all polar coordinate representations of the point (r, e) = .\5,1r/3). .oJ ..,.-,~r(6 pts) Graph the polar curve r = 1 + 2 cas () for 0 ::; () ::; 1r. {' -. 'J _. c. V
""' 0:11. I

.:.? <-,..-t;j<,:;J ":L _ ~ '. IT

Probl~m 2 (answer on page 2 of the b~oklet.) . ':'>'>'<~ ~0 - - 2'

(16 pts) Findthe tangent plane and normal line 6f the surface z = x2 +y2 at the pointl(I.1.2, 3) .
... .

- . ,

~Problem 3 (answer on page 3 of the booklet.) .' .... ' .. ' '.' ..'
~ (16 pts) Find all the local maxima, local minima, and saddle points of the function

f(x,y) = 2x3 +6x2 - 4y3 + 3y2.

.. - ..

Probl~m 4 (answer on pag~ 4 of the booklet.)

(a) (6 pts) Does

~~? .I:¢:,A
I_~~~I~bfKJi 'l§i~

r x3y5 . )tb\J..0,,\q-~ -J I
. (x.y)~o.O) x6 +X2y4 J .:; {L'C--- ~ :.i '- I

exist? WhY or why not? ~ ". II

,. " ., •.... " . .,. ~ I , . ; • --"'""\ .

to) tu ptS) yVha;t aDout . hi· ;.' ~
! " ~ *" lim ~y5 7 3):~ 3 +~) G~Jy~ ~~"\ -\-~l~:}l~~)~

. -'-,({"I ,:> .. ~ ... ~ \J.s (x;y) ...•(O.O) 3y - 2x .' . {) '. 2.] t..,
. /\.. :> -I- W\.. '.' ~ ,") . b . '?, ~

. t:L: .' .. '. --= 7-. -t. .'-\;> +Q l'A-j. +-:) _ ~ z..l n,-,.' -\I T -..J '1 - ':)'."1'1 3 ,J
Problem 5 (anJwer o~~ag~ 5~and 6 of the booklet.) .. ~ 3'J-~M.'j:--' 2. .~~
Suppose that the derivative of the function f(x, y, z) at the point (1,2,1) is greatest ill the dlrectIOn
of A = i - j + -12k, and that in this direction the -value of the derivative is 12. Also suppose that

..
in the T s-plane. (Hint. Start by finding a point (rr s) = (7,7) on the curve.)

andz = r - S2,

t,f. w(r, s) = 22(r + s)

y=r+2s,x = T +5,

Find ow/as at the point (r, s) = (1,2).
(e) (6 pts) Let w = w(rrs) be as in part (d). Find a line tangent to the curve

f(l, 1,1) = 22, Vf(l,I, 1) =i+2j-2k, V' f(3,5, -3)= 2i-3j+k and Vf(O, -1,1) = i+j+k.
/ .-:-:::::::-, • "- ~_ •• "':" •• m •••• _~_. __ ----" ,

l~~~ (9 pts) Find IV' f(l, 2,1). , - .
'. (b) (3 pts) Is there a unit vector u such that Du.f(3, 5, -3) = -4 7 Give reasons for your answer.

@ (12 pts) Approximate f(1.I, 1.05, 0.951>(1\, " rz.)5CTd) (6 pts) Let '. -.. '\ \ . ~ ~ ·03·

w = J(x, y, xl 1)1 ....
~1. --'
./

....]~ ,

~ -/ (- ~/ .
~ -
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" Please vvrite your section number on,Your booklet.

o Please answer each problem on the indicatedpage(s) of.the booklet. Any part of your, aIl~wer'
not written on the indicated page(s) will not be graded,

(> Unjustified answers will receive little or no credif

"

'.
'exist? Why or why not?
(b) (5 pts) :What ahout' \

Problem 1 (answer on page' 1 of the booklet,l '. ,

(16 pts) Find.the tangent plane and notm~lJl;~qfthesurfac~ z = X+x2+y2 at the p-oint (-1'~14)\'.............' '.,-. Y~ .> ....:.....-.-.. -.-' ..'~.... ", > >, "', -- .< - ." - .. -.-<.-."

Problem 2 (answer on page 2 of the bbOkLe~;j,~f,fc; ,
(a) (11 pts) Does

"'""" .

r + 3s. r + In s\
x = 6 ' Y = l' I and w = f(x, y)., +r+s +r '

d'Find ow/ch a[1d'ow/o,s at.thepoint (r,s) = (1, i)" Also, find ,the derivative ofw:at the point'
(T, s) = (1,1) in the direction o~ i + j.-_.' "

(cl) (7 pts) Let w = w(r, s) be as in part (c). Find a line tangent to the curve ., " ,

2hw(r, s) = 1.5 + S3

in the r8-plane.

Problem 4: (an~wer on page 6 of the bookld.)
(a) (10 pts) IFind the Fourier series of the function.

, '{ x2 if 0 < x ::; 1f,. f(x,'y) = . 0 if 1f < ;; :S 27L

'(See back p~ge for relevant integrals.) ,
(b) (5 pts) Find the sum of 'the series' in ,part (a) for 0 ::; x:::; 21f,

(c) (5 pts) Use the result of part (b) to find Z;::O=l ;2' '

N ~'~d';,-d!) I' ,z.., ~, " .) i )("")i''\-'i Iv,)~
1I (tJ'») ( Yi l(. d i16 ::.' ~. r--~-\-

)1" . v,
t:,)

_ '2. )( C[-j ') VI Xi

VIL
,

? y,: Si 'V, in X

il 1.



<!l Please write your section number on your boeklet.
€I Please answer each problem on the indicated page(s) of the booklet. Any part of your answer

not written on the indicated page(s) will not be graded.
6 Unjustified answers will receive little or no credit.

B. Shayya

or neither. Also, decide if the

Math 201 - Exam 2 (Spring 07)

Problem 1 (answer on page 1of the booklet.)
(13 pts) Find the domain and range of the function

2
f(x,y,z) = --- -'

Determine if the domain of f is an open region, a closed region,
domain is bounded or unbounded.

Give reasons for your answer.

~..

t /

,~
'..•. \

..•

~C(J + lC:~
~L-

~~

Problem 2 (answer on page 2 of the booklet.)
(a) (11 pts) Does ._

..

in the r 8 t-space. (Hint. Start by finding a poinf f~o, 80, io·) on the surface.)I .
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. ~ .7j = v V1-- ~.1 U2V2x = u Y} - 4" - .2 '

201-Final Exam (Fall 02)

to rewrite

.1

'Please write your section number on your booklet ..
9 Please ans:wer each problem on the indicated page(s) of the ,booklet. Any part of your answer

- nOG written on the indicated page(s) will' not be graded.

lJ'Unjustified a.nswers 'will receive little or. no credit .. '

.I In 8 xi! VI -. x2.-= rl dx'dy

as'an integtal!over 'an appropriate' region G in the 'uv-plane. Then evaluate the uv'-int~gral over G.

(Bint: vI -.xF. - y2 =d - Hu2 +.v2).) •.

Problem4"fanswer o~. page 8 of the booklet.) .

\')(12 pts) Int'egjrate g(x, if, i) = X yly2 + 4 over the surface cut from the parabolic cylindery2+4z =
16 by the planes x - 0, x = l,and z = o ..

Problem 5 (knswer on pages 9,10, and 11 of the booklet.)
(a) (6 pts)Fi~d theFOlirier series of the function lex) = x on theinterval -7r < x < 1r.

I ..

. (b) (6pts) Us;e the series in part (a) to find Lk=O b~~:' -. I .,. I
I .. '.' 13•.

(c) (6 pts)Defermine whether theseries L~=l(lnn)(elln.-I) converges otdiverges.i
i .

Problem 6 ($'.nswer on pages 12 and 13 of the booklet.)...

(16 pts) Let lfbe the dis~x2 + y2 ~ 3/4. Use the transfOrmation
i

. Problem 1 (answer on pages 1, 2, and$.;ofthebooklet.)

(a) (8 pts) Shovl that the differ~J:l.tjf;lf?~ffi'~t~;p:·the.followingintegral· is exact, then evaluate th~

integral .. h::;:~I~~,i~~~!~(~Z_ex sin y) dy + (xy + z) dz

~(lO pts) Find thecq~!it~Y~C)l,,,",,,·cU:culation and outward flux of the field
(x, y) -:- (x +exN;n:.1!!·J.~f(;~4~;~·'~t2bSy)ja.roundand across the card~oid T :""2(1 + cas e).

".: ; ... -. ~.. ; ~;'-~"-.~,<::;;....

Pro bleDJi~·e.~~¥ef~·b1i;:~l{i~i: .4 and ·5 of the booklet.)

(a)(~iPt~)!::;triD;cI:;i~:b.~:volume!Jfthe region in tHe first octant that is bounded by the coordinate

~]j,~'Iif~;rr)!~+34r1]).0, and the surface y =v .
JR)fi;~t@~~~§}j:LEitD be the smaller region cut from the solid spheJ;e p.:S 1 by the cone ¢ = 7r 16.

,:;.i;~1~"~~}~~r~r~"lqJDz dV .." \
iJ/iC."i':·' i. I
9'E>Iem 3 j (answer on pages 6 and 7 of the booklet.) .

c;;~~!?t~)m~sLthe points on the sphere x2 +y2+Z2 = 30 where f(x,y;z) = x -2y + 5z has its
_.i. __ i_·J....l. ~;~·;~.um values .... '

..

; .
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(Spring 03)

·...<~_Elea;sedwr:ite your section number 'on your book~ei .
•iI Please answer each problem on the indicated page(s) of the booklet. Any part of your I'\.

B-OS written on the indicated pp.ge(s) ",rill not be gTaded.
09 Unjustified answers will receive little or no credit .

• 4' •

Proble~ 1 (a~swer on pages 1,.2', and 3 of the booklet.) .

(a) (8 pts) Find the line integral of f(i, y,.z) = x+y+z over the straight-line segment from C],l~

toJO, -1,1). ~ .(,b) (8 pts) Find the work done by F .:....xyi + yj - yzk over the curve C : r(t) =ti+ t2j ~I
.()<t<l. " ..--r -

Cg) (9 pts) Show that the differential form in the following integral is exact, then evalua~
futegral. .

. r(S,O,B) .i((eY + yz)dx + (xeY + xz). dy+ (xy) dz(1,1,0) ..
. - ...

~pr >let;n 2 (answer on page 4 of the booklet.) .. '..~.,k' 0 p~s) IS,uppose that ~h.e ;deriyative of the function J(x) y,:z) at the point, PC:, 5, 2) is grea~~f<l, the dlre9tlOn orA = 31 +J+..:I2k. Also suppose that the value of the denvatIve of j at P 111

. direction! of B·;; i+j - V2k is IO.Find V'ffP) '.' .' ' ,
. \ ' '.' ' ' ..

i·' '.
ProbleDj13 (answer on pages 5and.6 of the booklet,)

. (15 pts) Find the maximum value of /(x,y,z)= xyz on the sphere x2 + y2 +.z2 = 1.
I ' .' ' .
I ' .. .. .

Prqblen} 4 (answer on pages/7, B,and 9 of the booklet.)

~\;_-;:~s-:::;;:0:.;,\~~~~_:P-J?~t~h~,smallerregion cut from the spherex2 +;y~---+z2 = 4 byth~ plane z =..;3: . If:(~,.~L~"~:f~..,;~,\a.).,.{~6..;J.?t.~:s.:et;.~?the triple integral in spherical coordinates that. give the volume of D using I;

t;Jf.tfl ;:;;{~~~02~~t!;t~f~~~;;pf:'i~t~~als in s'pherical coordinates that give the volume of D using I'"

t-"'l~'~~;-----:orderof mfegratlOll 4.if?dpdfJ, ... '.' '.

. . (cJ ~4 PtS)\Use the integral:ofpart (aJ to ,find the volume Of. D,_ Prob rr~,,5 (answer on pages 10 and 11 of the booklet.) .

L/ .'(10 ts)' U'e the transf()rmation

2x - Y

u=~
v=¥..

2'

z

w=3

to rewrite
'I ,~,

. f3 {4 r(y!2)+1 (2X - y Z) .'. I . in if i" 2 + - dx dy dz

I . ° ° y/2 .. 3
as an integrfl over an appropriate region G in the uvw-space, Then evaluate the uvw-integral ovel

6 Problem 6\ (ansy~er on pages' 12 an~ 13 of the boolclet.)
(4 pts eachA Which of the following series converge, and which diverge? Find. the sum ofe

!. I
convergent srries.

\ (') ~ (_l)n+l (") ~ In(1 +en) ("') ~ 3110 "'I iI z ~zz ~'2 m ~ -, fl i
I 110=1 yITi + .5 n=i n 110=2 n. ,
I I I·
\ •. , "' ... I I

Probiem 7 (answer on pages 14 and 15 of t'he h'ooklet,) i II ;
(a) (5 pts) U~e that (arcta~.x)' = 1/(1 +x2) to find a power series exp~nsion for ?-rctanx about:

... I . i

pomt.x =.0. I' " .. ' ... ' .. I

(b) (5 pts) Fqr what v~.lt+esof x can we replace arctan x by"x - 'x3/3 with an, error of magnitudE I .greater than? x 1O-,-16? , f'
,. I :

I ij



• Please write your section number on your booklet.
• Please,answer each problem on the indicated page(s) of the booklet. Any part of your answer

not written'on the indicated page(s) wilInot be graded.-
• Unjustified answers will receive little or'Do'credit.

IB. :5nayya

1(l,,r.O) .
(2xcosy +yz)dx + (xz - x2siny) dy+ (xy) dz

(5,0,9)

Problem 1 (answer on pages 1 and 2 of the booklet.)
(24 pts) Show that the differential form in the following integral is exact, then evaluate the integral.

~~/ .

;
1,
f

l.\Problem 2,(answer on. pages 3 and 4 of the booklet.) : , '.

, q,,~(24 pt$l~m.t;tth~~~~ and minimum values of j(x,y,z) = xyz on the sphere .x2+Y+.r :=.1... / .I •

Problem 3, (answer on pages 5 ~d 6 of the booklet.)

, (" Let D be ~e region bounded below by the plane z = 0, above by the sphere :r?+ 11+ z2 = 4, and

f . on ,~.e side.i by the cylinder :r;2 + y2 = 1.,' , , ,
'C\ t~ ' (i) 8', ts) $et up the triple integrals in cylindrical coordina.tes that give the volume of D using they , .''oro,' o(int~gration dzrdr dfJ. ,Then find the yolume of D. '

., ./~/;(ii)f(6 'pts)/Set up the limits of mtegrati9n for evaluating the integral, of a function !(x.y,z) overV :,1?.+ ~ itfated triple in~~ in the ~rder dy ~ dx....
, (m) (l~ ptS) Set up the trlple mtegrals m sphencal coordinates that gIve the volume of D umng the

order·tiC integration dtPdp dfJ,
, ,,,•.,'s.,c, __!,-"..',.,

'"~1==~~';;~);;==~::::7;::~A,"'. -'.' .- ...

. -tt;t''':;,~·:'jr.!;i;'''''-''~;-':~-::;';;''-;~~~;~~·f_~~~~~~~·~~~'''~·:':"~~;;::':~~. :::-~...=---="""-'=..,..._~~-~.~-;,-"'~:"':.-~~_. ~ .•

S,'.', '::--r'Problem,Sc(answer'on pages 9;'10: and 11 ofilie booklet.) .
.... .. Let S be- fhe-·eone z .::.1 - va? + y:.t> 0 :S z :S 1,and let C be its base (i.e. C is the unit circle in

the "1J-PI.~ ,e). Find the counterclockwise circulation of the field

. c F(x,y.z) =x2yi+2y3,z-j+3zk

around '1 " " "Ja.} (12 pfs) directl~., I
(b) (8 p1;$) using Green's theorem, and "

. (e) (14p~) usingStokesl theorem (I.e. by evaluating the flux of curlF outward through S).
"'. J . " .

1

"Probl~ 6 (ans\\"er OD pages 12 and 13 of the booklet.) "
(25 pts) !Let R be the region in the xy-plane hounded by the lines y = 0, y = x. x + y = 4, and

//. ,," Ix + y = r Use ,the transfOrmation. '

l:'l.~~." I'" x=utJ, y= (l-u)l.'
\ .1'to rewnte

I "

1 If 1 ~~I JR -.jx+y

I
i
II
:
i



DU.ell - FiYlal EXClul (Spring 04)

," . b "1 '/lease wnte your S8CtlOl1 nurn er on your aOOK eL.
Please answer each problem on the indicated page( s) of the booklet Any part of your answer
not wrinen on the indicated page(s) yvill not be graded.

lIJ Unjustified answers will receive little or no credit.

PfOblem 1 (answer on pages I, 2, and 3 of the booklet.)

)f) (8 pts) Find the line integral of f(x, y, z) = xy+y + z over the straight-line segment from (0,0,2)
to (2,1,0). ,

(ii) (17 pts) Let R be the r~gion in the first quadrant bounded by the x-axis, the y-axis, and the
line x + y = 1. Let C be the boundary of R traced counterclockwise. Find

x + 2y + 3z on the sphere

Ie y2dx + 3x2dy

/~diPectlY, and (b) using Green's theorem.

Problem 2 (answer on page 4 of the booklet.)

(8 pts) Find the surface area of the upper portion of the cylinder x2 + Z2 = 1 that lies between

the planes x = ±1/2 arid y = ±1/2. (Hint. J Vl~X2 dx = arcsin x + C.)

Problem 3 (answer on pages 5 and 6 of the booklet.)
(15 pts) Find the maximum and minimum values of f(x, y, z)

x2 + y2 + z2 = 25 ...

Problem 4 (answer on pages 7 and 8 of the booklet.)
Let D be the region that lies inside the sphere~p .~ 2 and between the cones ¢ :""':'ir/6 and' ¢ = 1r / 4:

(i) (10 pts) Set up the triple integral in spherical coordinates that gives the volume of D. Then
evaluate the' integral. I

(ij) (10 pts) Set up, but do not evaluate, the' triple integrals in cylindrical coordinates that give the '1 'II
volume of D. '

Probl m 5 (ansyver on pages 9 and 10 of the booklet.)
(15 s) Use the transformation

7.£ = x, v = xy,
....

w = 3z

to I;'ewrite

loll212/X .v (x2y + 3xyz)dy dx dz
J; 0 1 0

E/ as an integral over an appropriate region G in the 'Uvw-space. Then evaluate the 'Uvw-integral over G.

'§)( answer on page 11 of the booklet.)
ptS) Use the fact that (arctan x)' = 1/(1 +X2) to find a power series expansion for arctan x about

the point x = O. ThEm decide whether L~=ln-O.1 arctan(l/n) converges or diverges.

Problem 7 (aIlsv'{er on pages 12 and 13 of the booklet.)
(i) (5 pts) Find th~ Fourier series expansion of the function f(x) = x over the interval -1[" < x < 1[".

(Hint. Since f is Jri odd function, itp Fourier series is of the form a20 + 2:~=1bn sin nlx.)

(ii) (2 pts) Find the sum of the series in part (i) for -1[" :::; x :::;1[".

(iii) (2 pts) Use the result of part (ii) to show that

00 (_l)k _ ~L 2k + 1 - 4'k=O .

. I
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~.Please vvrite your section' number on your booklet .
• 'Please c'.lls"vereach problem ,on the indicated page( s) or the booklet.

not written on the indicated p'age(s) will not be graded.
~ Unj'ustffied answers will :r:e~eive~ittle or no credit .....

" .

Problem 1 (ansyver on pages 1, 2, and 3 of the booklet.)

~::"(8 pts) Show that the differential form in the following integral is exact, then evaluate the
ntegral. "

iT!! (4ptS) Let D as in part (i). Set up (but do notevaluate) the iterated ~nte'gral in cylindri
cal coordipates that give the volume of Din the order dzdTde.

<~ '(8 pts) Let R be t'he region in space bounded by the'planes z = y and y = 1 and the surfaq

~7 x2. Evaluate " 2 '~

111- -,- dV.

r(6,7,O) ( 2XZ)'" ' , (
J(2,O,1) sin(yz) - 1+ x2 dx+ ~z cos(yz) dy + xy cos(yz) -In(l + x~)) dz

"1ii) Find the flux of the field F(x, y) ='2:d,-;') ylacr6ss thi region in the first quadrant bounded by'
the coordinate axes and the curve y -:- x .-:cx- i Q'<x<~l,' , '

,~(8 pts) directly " " ,,< . 't(b) (6 YWJ usin~ Green's theorem.I ~~

Gi) C;V~~s) SUp'Qose F\x,y) is a vectot~~ld o~ art opeB'rcoI1n~cted,and simply connected ~egiol1
R~n the xv-plane. Recall that the (two':'dlmeUSllQnal)cU1;ltest says that

: I·· 0:; ~. ~, ,~,

I· j F is_conservativ'e i~ l} .g. curl F .~:a everywhere in R.
t.. ,';/ ;:, ' i)' ''''';,~~ ..'•. ' , ' "

Use< Greeh:¥l,;,~~f~};mto prov~,.,~he·.$:implication.
-j'; .~,~" .' ,

.pcObl6'~ .2.(4~~weron pa.ges 4, 5, a.nd 60f tp€ b09klet\ . J. I
"~~~ , , .•.. : - . '. 'ce·. ,,'

% JJYl~~~g!tb~f<1;;P~~f"rgi~nitL~pace botu;lde,1beiow oythe plane.i == 0, apove by tile spJ:-~;reX2+~2-i-Z2 =11
"~4,t,,art4Fq.1~;,,~h~·~ldes~,byithe{cyIin~qer'j;v2,+~y2=1. Set up Cbut.do not evaluate) th.elterated mtegrals
"in'sph:eti~alcooidinatesChat ..g,ix,'e the volume'4of Din the'ortler ' ... . ,l:,~. ,.;,- .'"" i;., , - "'-... -.

(~f(7ptS) '~p~¢;dO~~ ' "
();i) (7 pd) a¢ dp do. 'I

Problem 3 (answer on pages 7 and 8 of the booklet.)

(i) (8 pts) Find all local maxima, local, minima, and saddle points of the function' f(x, y)
3 '

x3 - Y - 2xy + 6.

&1) (7 pts) Use the method of Lagrange multipJiers to find the ma.,"{imum and minimum valunfl
bfthe function j(x, y)-:- 2x +2y + 2z on the sphere x2 +y2 + Z2 = 3.



the uv-integral over G.

+ 5 at the point (2,1).
y) over the rectangle

j) --i ~ _'--""--'
- \_Yl

as an integral over' an appropriate region

to rewrite

Problem 4: (answ~r 'on pages 9 and 10 of the booklet) .

(14 pts) Let R pe the region in th'e xy-plane bounded by the ~ines Y·. 0, Y = 2x- 3, y = 4,·;;md
y = 2x. Use the tran;'?formation ...

2x - yu=
2

e

V»''<''
.7: \.';

e/~~

;
' .



I
I

I
1Ii
1i
i

(bt/t (lnn)Z
",=1 n1.2

cc

E Vn In(1+ _l_)~-n=1 n2..1
(a)

Problem 7 (answer on page 14 of the booklet.)

(6 pts each) Determine which of the following series converge, and wmcl1 diverge.

~l~

@ Ln(vtn-1)=1

with an error of ~agnitude less than 10-5.,

(ii) (6 pts) Approximate

Problem 8 (answer on pages 15 and 16 of the booklet.)
(i) (6 pts) Use Taylor's theorem to prove that.~:.

( /i ~1 eo xn
\. i () ) e:: = L -,"I.L / n~'----~ 71=0 •



Final Exam (Spring 06)

,l P1-='258 1~/Tite YOUT section numbf'!c nil vnl1r hooldet .. J .'

,(" PIee.se answet each problem on the indi~-;ted page(s) of the booklet. Any'part or Your aust,!'Br.
not :I/VTittenon t~e indicated page(s) will not be graded.

9. Unjugtified answe,rs~ill receive little or no credit.

Problem 1 (answer on pages 1 and 2 of the booklet.) . ,," .' .
(a) (10 pts) Shov,rthat the differential form in the following integral is exact, then evaluate the
integral.

J<Z,-Z,3) 2 )
.. (2xy - 3zZ) dx +(x2 - 4yz)dy - 2(Y +3xzdz
(1,-'-2,5) .', ..

(b) (10 pts) Find the counterclockwise cir~ulation and outward flUX of the field

around and across the triangle bounded by the lines y = 0, x . '3, andy =x.

." ."

f(x, y) =12i~¥12y2+ (x + y)3.

(c) (llpts) Integrate g(x,y,z) = xVy2+4 over the.surface cut from the parabolic cylinder
y2 + 4z = 16 by theplanes x = 0, x = 1, and z =0. '-

y-.UV

.<••.• _,

" ..... .. . ' - .

Problem 5 (answer on pages 10 and 11 of the; booklet.) ... ' -
(15 pts) Let Rbe the region in the first quadrari.tbfthexy~plane bolmded by the hyperbolf1.s xy= 1)

xy = 9 and the lines y = x, y= 4i. Use the·transformation

.U

x =.:;j}'

(b) (7 pts). "What about L~lln(l + ;")7 .J'-

.. ".:.'. ,"

.J r,;tiY-i;t #Y)·· dxdyjg\ V;,.' ' .

as an integral over an approp.ria~e regionC ~nt~e'uv-plane. Then evaluate theuv-integtal over G.
". t·

to rewrite

, ..

Problem 4 (answer on pages 8 and 9 of the booklet.)
(10 pts) Find all the local maxima, local minima, ap.dsaddle poirJ.ts of the function

Problem 2 (answer on p~ges3, 4, and 5 of the booklet.) '. " , .
(a) (11 pts) Find the volume of the region in space that is bouoded by the planes x ""=0, y =0,
z = x, ·x + z = 12 and theparaholoid y '.' .x2 + Z2. ~ .

Problem 3 (answer on pages 6 and 7 of the booklet~) .,' .' '..
.(12 pts) Use the method of Lagrange multipliers to find the maxi:r.Dumand,minimum values of the
function f(x,y}=3x +4y onthe circle x2 +y2=·1 ...

. . ..

/' (b) (11 pts) Find the v~lume of the region tha:tlies inside the. spb.ere x2+ y2+ Z2=' 2 and outside
the cylinder x2 + y2 __ 1. .. -.. '.

, If:Problem 6 (answer on pages '12 and 13:of the booklet.)'i\.; ..... , .
If:} (a) (3 pts) .Does 2:~~1(1 + ;2)' converge? hVv'lJY 9~;why not?



B. Shayya

and minimum values of the

booklet. Any part of your answer
••Please write your section number on your
" Please answer each problem on the ..

not written on the indicated page(s)
I) Unjustified answers will receive little
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j
,- 1 _

blem 3!(answer on pages 6, 7, and 8 ofthe booklet.)

1)' (I8 pts) phow that the differential form in the following integral is exact, then evaluate theirtt6gral.

Prgblem 1 (answer on pages 1 and
-(20 ~ts) Use the method of

'·~.rne;tion f(x, y, z) eX+Y+z on

1(3,3,-1) .(3z2 - 2xy) dx + (4yz - x2) dy + (2y2 + 6xz) dz
(1,-1,1)

(ii) Let R be the region in the first quadrant that is bounded by the x-axis, the line x = 1, and the
curve y =~2. Find the outward flux of the field F(x, y) = (x/2)i + (y/2)j across the boundary of R
(a) (13 pts) directly
(b) (8 pts) using Green's theorem.


