MATH 1242 FINAL EXAM FALL 2010

PART I (Calculators Not Allowed)

—

1. Evaluate the integral [1(8.’:: —3)dr. — q /XQ’__.’; /></ !: Lf-— 2~
0 0

W F mr @1 @2 @ e
2. Evaluate the mtegralf |3z — 3| dx. — f (—3¢(+gjq/0(+§ (3”-—3)0{0(
EN=3 50 => k> | g«’—‘;’—i—i (,m.+3'><) (%N 3”‘)
3y - o =D My
2= s = (£ +3)—(o) +( (*()-(%’"g)’g
() 1 ® 2 (@3 @ 4 () 5
3. Evaluate the integral / 1-:0208 gy P ( (J—- .3 /)O{IX J(fcc /XH) 0{ I
= lam xt K +C

(a) 1+tanz+C .:c+tana:+C‘ (¢) xztanz+C (d) zsecz+C (e) :1:+scc:r:+O

4. Evaluate the mtegral 4'vln'r;dw = U V gVG(fA" ([’Vl /\{)2“7/ SZ&(Z‘LOJ'X

[M»Ju Ldx -6 lna - ~ b ) - fw(”{”(

Avcwo(m,;)v:z,x = 8ly, - (q</) elnz-(4-1) = 8 lh2~2

.81n2~3 8In2—2 (¢) 8m2-1 (d) 4ln2-1 () 4In2-2
5. Evaluate the integral /

dze® dv. — jﬁh}(ca‘&/ﬁ( /(2,9, 0(6(—;, 261&/ ?_ﬂ / -29. ?C
-1

il e 57
@ " . 20«0(’265’5’90(0( QL{A’

(a) 2e*—2¢ (b)) 22+27! (c) 2e*—2e7! @ 2¢ -2 (e) 2e'—2e7!

Ao I 4 4
(e U= Yool sa=! . 9 € 0'/"( \
X=-e=2¢=y : \)
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T decpadig by 75,
6. Evaluate the definite mtegral/ zsin(3z)dr —° ’ﬁ.&ﬁ) Sfﬁiﬁ) 0{})( = '&(—@—g"y —-——3'

Joby= K = du=cln
Oﬁ/, son (2 )y =/ - —ﬁ%ﬂ- j% g Swg}j ﬂD—rSW

1
@5 ®5 ©-F @7 © ”(W
7. Evaluate the integral [ e >*?dz. - ,~ 2172 q
valuate the in eglaf “_eﬂ_’__“__z_:_,l. C,
K;(~S°\L"u .
; U- -2 =/
f)(—fa—;z,o/(,(A _zo{kjff’ I)rﬁfe.rﬁ/“ :-]eq-f-c
3_21’——2{1;-{-0 *—?— £

(a) 2
(b) 2e~2= 4@ . "J é,‘-”(*i |
N : + C
(©) e 2—I— 2 L C > e
. e—2x+2
2

(e) _26—2$+2+C

sin(ﬂ) . gf/\\bt 0( A(’( ;l/hb(ﬂ{(»{— /; (“(‘ﬁ;a)'f‘
8. Evaluate the integral / . = % . —-Tf 17- AU ——
’ . @,.@fh C
wosebi s B oy == e e o

@ 2E o @ —C°S$(5)+c © =G @ mfr,(f)w @C—OS,,(—%)JFC

9. Evaluate the integral f 7 Pyl g""’ﬁ? 0(0( fg 3/10((4 - % CL“ & C/

y?.
Jef .- W47 =~ A
e e C
o) et 1y ¥
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10. The series i(—l) Sl o

" (M+2)

M|l Tl g T
2'1'-”(41“)[ (m”)' / "%L L

’h{—z)f g Mt f' ,)‘-/ /
=5 Mtz 1] ol
converges absolutely { ( ) OHI / =, ~£W., /'.’)’H' 3:}. .L) —_ _14)
- é

(b) converges conditionally -

(c) diverges by the comparison test

d) diverges by the ratio test L
( ) m S .

(e) diverges by the root test C@W./,

11. What is the coefficient of (z + 2)? in the Taylor expansion of f(x) = (z + 3)* about a = —27?
4
o 8 “) §00) = 2(pas)
) §“m)=¢(x+3)

F*‘-r’;@ L ) = g(,_sz)“

(a) 1 ® 2 ()3 d) 4 (€) 6

oo n
12. Determine whether the series Z (5) is convergent or divergent. If convergent, find the
n=0

Ree , h:‘;‘" (v
' £

Sumn.

z?
1-2z

E&:‘ W4 e s j = K (l-m ~IX (H— Zl)r-fcf,xz

(a) -1 (b) 2 (¢) -2 4 () -4 @Lgf;t_/

13. The coefficient of z* in the power series for the function f (z) = equals




MATH 1242 FINAL EXAM FALL 2010

PART II (Calculators Allowed)

5
1. The graph of y = f(z) is shown below. Estimate the value of the integral / i) da
0

L) eI - L)

= |- 5 1 (‘:7'5

(a) 6 75 () 9 (d) 115 (e) 135

2; If] ) :Lgﬁff”c)d:z,—? and[f )da = 3, ﬁnd/f(:f,)dm (

{ ,( ,( ,( 3/'\U+§q g(/k)a{k:’b (‘/S(y}ﬁﬁ){:-‘f

6 = 7-!—//-1’3 L

@ 16 ) 10 (4 @ 2 (@ -4 Pﬁ';a;fﬁ"%,’

n .3

ke =B

3. Express the limit T}er;o Z ,%I as a definite integral and evaluatc it. h 0= oo 1
3
(A0 i = S, b Z ik deg (5)t 4

ot @1 o1 o) S0e)e /!
4. Find the average value of the function f(x) = 3z* — 2 on the mter\ al [—1,2]. j | solfk =

Oy, = pr‘ g:g(?f)ﬂlkr" i A f fogs z)ﬂgr

"*l

@ oz (@1 @
' /><3 2')(/ ’l(é - (Hn))

= L -
5(7
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5. Which of the followmg sequences converge?
n-—2 I cos3n

. (1)n1+\/‘ vomTs Camm1 20 Cpu

QDV?}' &V’lg ~\L@y3m < |
\"\’—WO @W ~L ¢ Busm < L=

- 24"|‘

(a) Tonly (b) IIonly (¢) Illonly (d) IandII only ' II and III only

6. Find the length of the curve y = 3 + 22%2, 0 < 2 < 1. }/

L
jW”{’X f\/H- (gv‘) o/ac Lﬁﬂ_‘r;d’”‘ a_Sc\LS'MéW

/

3/ .
:’f('_“f_‘%’ﬁ_/ - %—".7[(10)3/7_—_ !z/j = 149 K
@
2(103/2 — 1) 10%/2 — 1 2(8:5/2 _ 1) 2(75/2 _ 1) 2(53/2 . 1)
O T @ @ O T

7. Which of the following series converge? fons ) |

o0 “— 00 on . . 7 | ]

: 53‘)_1 (o P R i

M |

,ﬁi\ @_ :;; @M

Ky =% c| ,ﬁw/éq [ ™
€. — g H)| _

@Qgrs{g& bey (m g Mt r;,,/ ‘E;V;gﬁibfl«/ M?l

e N
( v )
(a) Ionly @ ITonly (¢) Ilonly (d) IandIIonly (e) II and III only A

) J

8. Find the derivative of the function / 'I/cosz t dt.
J1
7
¢ (r)- &’ /x") :
FTC ]
A (x*)s 2/

Qa@.?sccos%2 (b) choa. z (¢) —a2%cos’az? (d) —2zcos?’z (e) —2wcos®a?

f‘i’Y@’ | 6 %ﬁw@ﬂ)a{% = o (1Ex"+1)s 4



10.

11.

12.
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A particle is moved along the z-axis by a force F(z) = x% + 52 — 6. How much work is done

in moving the particle from z = —2 to T =47 L{
W - ggox)a{;x f (b sk-)dn — &, 5x? _ é/)(/
3 2
=D -
(a) 15 (b) 17 () 19 (d)" )18 (e) 23

8
Suppose that f'(z) = 22° — — 5 and f(2) = 5. Find a formula for f(z ) and then use it to

evaluate f(1) o e
869 S s _ C - f>< d
2 I ig)d/)( __IL _%. /Y p 14

: i
@ fih=g O f=2 @ fm:; 0 -1 @t

Find the - coordmate of the centroid for the reglon bounded by y = 0, = 3, and y = 2.

e ’g 0/ I~
A( f f}( :’rr) K — = p :\
q/(’x(tfx)d?( _Lz_%‘/ é AN o
W2 om: oW @ % ey g 43
f 1 a0 "5 (2)(¢)-9
It is known that 2_u“§ ~ ~tan"' ¥ } C. Usc this formula to evaluate / = -
J a?+u a a ] 94 422
Lohe Ao - i ,
ke a,,.&ﬂ(kpbaéxwo_é@ zfgla/&c/z_
T+ u®
(a) = tan~! = i e a/a
(8) % tan* % + € =2 g.«-—w 5
- 1 4z 2 7—(‘%
(c) gtan’1 = C ,
(d)ltan’14—%+6 = :—g\a.l—-.mf—-(f(— +C,
(e) ta ¥1? L C I ’, B —
=11 2N
- h& (e () 1)
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PART III (Calculators Allowed)

)n(a: +1)"

. Be sure to check for
n3n

[eo]
1. Find the interval of convergence for the power series Z(—

n=1
convergence or divergence the endpoints of the interval.

’ew*(ff‘iiL’ : /@WN W-{’i {fxﬁ)’ht{ ({Xﬂ) “1

m—# | g, .y ,Wi&i:ﬂ IQW/W' ((XH)
J&M N4l /M me
/ ‘(fi)ﬂ/’“ {’Ziii/<l = | Ktile3 => _2<htlcr (=3
g2

i g (o ),c)_ £z ,,,:.f,L DV hanmons
‘gk:zii(ﬂ)/hﬁi{/&u _:a_)__ Mfmf@s%%@!'

iA}ééQ/Hﬁ-J L "*——I- MO&?(/@{“&‘
Answer: I’;(—"f/?,] /&A ..L-

2. Sketch the region enclosed by the curves y = 22 and y = 4o — z%. Then find the area A of

this region using an appropriate integral. WM 0(16
. - )

\(77‘() z X "'CIA(
Nz %

K. = j(ydﬂrb b&éfé’m)
#H- g[‘{/k K?) - /XJ"/{A'

_ S (Vﬁ{m_z/)(z)ﬁ’“(
Answer: A=g\/g — | 9 X Z_ 2 0(3/ ‘

z

= s
— Y16 o 2tlé =
) 2
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(a) Find the partial fraction expansion of R = ifix Show your work.

Cgwpz otz A x4 C
Een (%) X Y

_ A ) s x (Bytc)
,Y(’XQH)

3xr o= Axt4 v B Cox

Wx-0: 2 = Al

hu=1; 5= ,é}.,./éh» BeC = £= Bt G ’D@‘%@
ff)}(:-—f. __{.... .)_f_A_}-@([)_*C( I) '—I‘"L{'f‘g C;s;bcm’:
\PY VR

ZB—_

B i_m_\
}Z = —2--
= . ;
Answer: | R= 7= + ";%_Q_(_'.t_}.._, C = _g)
/% I “4 | o
: \ 3z+2
(b) Use the answer in part (a) to evaluate | = = ey dz. Show your work.

To (g e (=2t d

| 1@/‘6(:_/?(1-{*( D
/X % | duz 2 ol
’;ZL’II)(I_{_ { /. S LV J(jzl A5
/>< +{ -t (
_ z_w,xh(,z’or 0/q + 200¢ (aun i + C
::Q-Lh/

1?{4,0(,)1— gasuf\ o+ C

t!%M/ e

Ml /Nzr}43awr“&ﬁc

Answer: | I =

T e e
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3
4. (a) Use the trapezoidal rule with 7 = 3 to estimate the value of [ = / : dac3 . Show your
0 + 3z

i R s ) ' e
) { }L 2 Boz 1 g(K)’ l 2/

work.

(4 - A L \\) 2 T2+ X (.
b T,= b J c@)e280) 42 0) g(g)}

AL 2 gardr f

- L+ ”-*?:}-f‘é‘-;

Answer: | | 20.,6"]’2 ?5"’!

b
(b) The error formula for estimating the ~alue of / f(x) dx using the trapezoidal rule is

K(b—a)?
|Er| < (127;) where K = |f”(x)| foxr all a < & < b. Use this formula to estimate the

value of |Er| in part (a) using the smallest possible value of K. Be sure to show how you

find K.
1 /
g(?‘);ﬁ—jfk = ((e3x) 7 28)/9():’“('”*);;

K’}(S" g ('?f\ :3_2((1,3?()'}3:“1@%%‘#

2 (Hs4) °
- JY(Z-QA)" Aagl F o .
1, < S e forh ob o Qi g -
=t SN B Rl 4, hevaol

= R Nl

Answer: | K = | ¥ Answer: [{Eﬂ <Y, 5:, e} "3 2

3
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5. Find the volume V of the solid obtained by rotating the region bounded by the curves y = x
and y = /7 about the z-axis. Sketch a graph of the region.

Hroniz, X
Washer: o rRAw g (Vx) = i )

=T (x-x)

L X

i Ve gﬁ(”‘)o(/’( |
/

Vi (- ox Yol - W2/

|| Moo o )/

e

) ; /i
Cy buncenl) s L0y

Answer: | V = ’ﬂ’/(




