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MATH 142 (Section 501)
Prof. Meade

University of South Carolina
Fall 2003

Exam 2
October 7, 2003

Name:
SS #:

Key

Instructions:

1. There are a total of 4 problems (including the Extra Credit problem) on 7 pages. Check that
, your copy of the exam has all of the problems.

2. Except for Question 1, all work must be shown to receive credit for a correct answer.

3. Your answers must be written legibly in the space provided. You may use the back of a page
for additional space; please indicate clearly when you do so.

4. No calculators! If you believe you need to use a calculator you are doing something wrong!!

Good Luck!

Problem Points Score

1 18

2 16

3 . 50

4 16

Extra Credit 10

Total 100
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1. (18 points) [3 points each] Concepts Review. Determine if each statement is true or false.

(a) F
To evaluate] x sin x dx, use a trigonometric substitution.

LlsL \~om-~ \)~ ~.

(b) ~ Toevaluate] ') x + 1 dx, first complete the square in the denominator.x- + 2x + 2

~ ~ ~ubsklk

lA::. x(+~x+ 'Q..

, ]
x-I

(c) To evaluate dx, first complete the square in the denominator.X2+ 2x + 2

\l.. J.t \M)~~ ~ k w-O~ ~ x.1.+;;J '1--J-;;; ::: ()('4-I) 1.+-1

NeJ, ~~sv-~~ \,\=)6t-L

~
I 1

(d) To evaluate J / dx, use the trigonometric substitution V5x = 2sin t." 4 - 5X2

lli S\.lWsk~ worh ~~J~I

~ 4-5)(:}.. ~ J 1.\- L2:ilv.i)i ~ (;2 Lo~ ~

(e) ~ To evaluate] sin14x dx, factor one power of sin x and use a half-angle formula.

.hr (N\.ev..o- ~o..(' <;"" x) ~ k-\: ~ ~ Jo~

~ U.{' -A~..o. ~~lo...: ~\"I\)(::: 1.
. l1 \

v~ 2.. - ~(2)1.)J,

(f) ---r- To evaluate] x2lnx dx, use integration by parts.

-::r::::..W. ~ ~ -=- Lx G\v:: ~1...d)( .
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2. (16 points) [4 points each] Express the partial fraction decomposition of each proper rational
function without computing the exact coefficients. If an integrand is not a proper rational
function, explain what must be done before a partial fraction decomposition can be found.

7x5 + X2- 8

(a) (x - 1)(2 - x)(x + 3)

~~'I\L~~\M){ Q~fV"~~\A~~.

~~~~~~k~JJ~'~)

.1cJAv'un,..,.~ b. IA.\LJ .

. (b) x2 - 8 A 1$ C-=-+--t--
~-\ :;)-x 'X-r3 .

(c) x + 3 - J+ '=E)"-+(::.-. -\-
X-Z- ,.:2...~){ I I

""E+-.f...
X-I--\ ()<;+~"L.

Nok: 'Y-l..t-h~' = (X"H~"L

3 A ~)(A'C
x+ - - +

(d) (x - 2)(X2 + 2x + 3) - )(-2- ~+\'JL.+ "L
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3. (50 points) [10 points each] Evaluate each integral.

J
~ -

I f
3/,- '1"2.. .;l '511- -1 Z. )/2.. /'

(a) xvx-3dx - llA+"3)£ d\A. ":. U 1'3u. du..:::seA ~.)'1l.t +-\.;"

KCA~h~~ V.="'-3 = U3/1-( ~ (A. .(--1) ~
su.btk~~ ~ -x=U\-3 ')h_

( ~ L \.
ch:::c\\.\. ".:: (~~) '5lJ(t-~)+1)~

~ ()(-3)/~ (~>' +~ \+G

{k J W\~ lA=J)(-3 ~ r::J. [~- 3 J)( -= f (lJ~3) lll~)JlA.
\A1..= 'J(.-.3 J

~ -=- ~1.-t- 3 =;f U"" 4- Su2- du...
d~~ 2M. du. )

(b) J (In: 0 dy :0 f \l S del ~.J L ~u5't (JJ \t
'S "".\..'""~ , -=' 1 (, ~+e. :0 ~ (J3 (; u'- + l')-\(..

\1 ~ ~ V_: . ~ ::: ~ ()(.-3~/1..(~ ()£.-3).q')+c
d.M ~ ~ dy - ~ lQ~~~ (- c... ~ ~ l'i-"5\tJL r ~ X ~ ; ') +G .
. \ I

j
r :J'1- 1/l... ~r '12.. ;)(. ( - )"'12.~.~)(.- 2-

()'(-1~\\A"\'Io,\-px-~" jQ x-J't-~ d>,-= 3" ('),-3) -3J ()I.-1) d)C-::: 3 )( 1 - 3 f;;l ~ +G
~:=-){ dv-=l)C.-~~/~dx -= ~ ('J.-3~J"&-("...'!: ('/.-3~) +-c:
d - A "l- \~1- ~ 1 5 3/~

u- ~ ~ ~ "3 (~-3J : ~ l)(-~)~?. ( ~ ~-'-;)-\e = ()(- ~) l~)( ""~') t

(c) J arctany dy -= '( oJ.-1 - f~ d1 ~ y~ - 1 ) ~
c:l"'-\ro-L ~'l \# I I '

~ ~ulo<;.<f-.~~; - \.f~~ -J ~ l l41
'})~~ ~~~L~ dv~J~ \.V''fL+\ - J a... lA.

do.~-L d V"='{ ck~~~ ~ ~~ --k%\1~
~~~ ~~ ~

C~cL d~ t~~- ~4~~ '" ({\~ -\-~ -l ~L-
- th7~ -.:L... \{

- - .~- - l + \-h-a'\.- \~"'-

~~~



(d) J sin3(2t) dt

~-:::::. Cos (,2..*)

dJJ ~ -;; S\~(Z-t\Jt

." f ~.."(L{) iMtcl')Jt

'=- r (i-~~ (L{)~ $.''AlZ~)J.t

=0 J (1-u >-') (-l.k. ')

~ -i ( u -1 ~1 '\ +-c:
- -\ ( t 3 \- ~ Los{1-i) -"3 £.os ("l.,{)) +c..

~ -1 ~l?A:.) + 1- (.o,sJ(Z.t;'') +~
2..- c;., ~-

(e) J x'e" dx "" X\3X - r.1)1.e)<Ax "" x'LeX.- (:1xeX- J de"'d.J<)
X~~-L b~j)~ :

U~~L o\~ ':- eXJx

du '»J~ V ~ e~

~o...~: u::-;J)t d"~exd)(

dLl ':-~dx \/-=- e)(

-
1. )(, x: X

~ )C e _c.:Jx~ + de +c.

('(L._~x+~')~~-
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4. (16 points) Consider the region bounded by the x-axis, the curve y = y 2 ' and theX2 x + 9

lines x = V3 and x = 3V3. The area of this region is given by the definite integral

J
3V3 18

A=. dx.
V3 X2yx2 + 9

(a) H points] Setup the definite integral for the volume of the solid formed by revolving this
region about the x-axis.

V-=DOr~6Iuate(
the in:;ral!

)
,- Jx :::.f)J3y4.. dx

J \\ ""L~ '"L-M' ~~ ( ~1-t'1)~ ~ G
(b) [2 points] \\!hat technique would you use to evaluate the integral in (a)?

, --p~~c~ '. 32~-r ~ ~ +~ +~ ~ E»F
~Ll(X16\) X. xl..- X:~+)(,. + )('Lt4 .

-t~~(~)

(c) [10points] Evaluate the defini~~tegral for the area of the regio~fi.

J
3-13 \~ I

J
, ~ \ ~ . f $U.-t 1.1

A~ -2- . C\X --:::: - . 3~1-t At; "!;:: ~. "Lt ~
'r:: 'J. f )(~-\q q~'Lt3~t.-t 3 ~
\1.3 x~u '\(.;::(3

x-=- 3~t.
~"l-!q:: 'f L~"\.{+I') !:-9~(,~

c\)L= 3 ~1-t
3D

1

~ ,/

r~ G, IlAt, ~t-

-'5" C '''''V,-LL dL" - ti- J.{;'(=.0 ~-l.t ?3 ~{'" v

f

3J3 'L'=,J3

== I

.

-"Z..- I

\

~J3

lo U a\.l = _I -l
~ LDU.

\(:J3 -313> '£- Si '1~.3

:: - G, / .-

I

-.- ~/3
I

.

~ S\V\t -
~ '£:::J1 ~\V\L~ 1)

- -G,/3 . 3~ ,,::oS)

"hqb<L I ::: - G, ~L
(

3J3 ~ [1:7

r::7 J3 .3

~ ~ 1(., -I- ~rn:..- X Jj
1 3 J1 :3\fJ.

=- t P-/f3 + \L) t/3

-=- ~(\ -'/JJ) = 4 (1- 1/6)

~ { l1= ~tv.-\;
dJ"- 'c.-w\t J{

~~ 3
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Extra Credit (10 points) Show all steps in the derivation of the formula

J 2x arctan x dx = (X2 + 1)arctan x - x + C.

r;;&~)( dx = y-'1-~~)( -
r

-~"L dx
J \~"t-

~= 0rL-k)' d.v~ C2xdx

d\t::> ~ V- ';;:. XL..
\~1-

)

\~1.. - I
~ -y..1-~Lx - dx

l~'-

=='lL~)( - ~ i - rl~d~
-:::::x,-~Lx -x. -\-~Lx -\-G

- CZ.'+l\Ovz-k~- 'X+C


