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1. The definite integral 4o — 2)d: Is - Xk z
eememeglafo(a: )dz equals - g 1‘7/0(/ /; ?,TX_.ZOC/ /:2—2-0
o 7 o o -
(o
(b) 1
(c) 2

(d) 3
(e) 4

2. The graph of a function g(z) is shown to the right,
which consists of three straight lines. Then the defi-
4

nite integral / g(z)dz equals . 4 y—
a) — | A
(c') 16 ;_’(q ; 3 Az ~ A . Ac ( }A‘
_8 3 4 -4 -2 1 A X
0By, |
(d) 16 - , / 4
(e) 28 Eait ,{ s

COsST
. The indefinite integral | cot zdz = d 1 ),}
3 1e 1naennite mtegra. /CO Tdr fsinx T equals C(

@ Sk
(a) n|sinz|+ C )
(b) In|cosz|+C --—S 0/(‘(— O/é( e C'@s 0’0/(/}/

(c) In|secz|+ C ' “a Iq/ « C
(d) In|escz| + C - 0,4 / .
(e) tanz + C St o(/.(_ 9
4. The definite integral / 1 ?iﬂ—zﬁdm equals — /)( L2 f//éb -~ __L 9/"'6‘ :—,L aj
o (@3+1) — 2 )y art 2 %
(@) -1/ wr
(b) —1/6 deb g - e _ S
() A/6 T e — 17 3w
@ 1/3 oAb g2 ol -
() 1/2 _ 1
- e Siemle - 73
3K +
=~ 41 L
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5. The indefinjte integral / 521 In zdz equals )ej Q=

(2) 2®Inz — 25 4 o = Gy W Slfq/a, 0{(/:5“/)(70/4(
(b) -'85111:B+3:5+C’

@$5]n$_§$5+0 B ('h/)((f)(s)_g ,)(fo_érO/A(

(d) $5]IICC+-;-.I‘5+C s A(S—&}l/)(—— S W?O//X—— o\fé‘(/)f <z
(e) 202% Inz — 543 4 ¢ - +c

U= FIx T 9/5( -
6. The indefinite integral /43:31'11(22:)(1:8 equals L@/d[é S(/Iq /2 *):9’(0( - ?oé(
(a) 2cos(z?) + ¢ > U V- S‘{/C}/éf —b (,{_: “Cds(f.&>

(b) —2z cos(2z) + ¢ = /)((~C¢95(2

%Y ) \ 2.
(c) 2z cos(2z) + C z- Qﬁf "M i C(o//x
2z

in(2z) — 2z cos(2z) + C
: ‘ = -2/,
in(2 2x cos(2: C
(e) sin(2z) + 2z ¢ (2z) + - C‘“g(z/,\») + 25@{[2 /}()o((/y
7. Let F(z) = / In (¢)dt. Then F”(2) equals ;L/ —LtY
1

Z T
/ '
@D F0): bk bathe FTC
1
(c) 1 F Ox ) c N
(d) 2 ) O --,-eF(z),_Lz
(e) In(2)
< |
‘ 0o 29 I3 ’/j
8. The improper integral/ e ¥y equals =% 6,#3/),/ - ﬂ_ e:__
’ - =8 =g
(a) 0
(c) 1 2 2
(d) 3

(e) oo
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9. The following integral form appears in the Table of Integrals in your text:

/%—2 duzln(u—l— \/u2+a2) + C.
vu?+a

Using this to find the definite integral

[
/0 vai+2242 ~ ) mvtll +

(Note that 22 + 2z + 2 = (z + 1)% + 1?) 3 ﬁ{ q/({ :(7//)(
- 28
(a) In (\/5)\/—_111 (\/5)\/_ - g ’V‘L,M_/":I_
(b) In 5) 4+ 1In{v2
Lot ) + ) & % (Q ¢ W_L>/

/
2+ V5) ~In (1+v2) ’&4 (i« Vixr) e ‘{_{2)/

(e)—""j}; ‘zM(HM— gi.,,;) &‘(owrF—)
= W(‘Z.H/?)A &,,,(H,\/‘/

10. The length of the curve y = 22 from the point (0,0) to the point (2,4) is

W [ViEEe 8K | gmﬁ/{/){
. =L —{—
@fozvl—i—tlmzdw 3

o [ ViTE m o e

d)]:mdm. ( ml 0*//}(

4
e) / V1+aztde
0

2n? — 100n + 1

11. Let a, = - 7 forn =1,2,3,---. Which of the following statements is true?
5—n o
(a) The sequence {a,} converges to 0. ’81/1/*\ ImY- |ee Myl
b) Th ) t 2/5 B T — ,2,
(b) The sequence {a,} converges to 2/5. = C o Q
(¢) The sequence {a,} converges to 1 / B

OT he sequence {a,} converges to —2. b o ,&L / Md\ c,,} /;,j,;2
(e) The sequence {a,} diverges. o ) éﬂ Mg ‘@7




MATH 1242 COMMON FINAL EXAM SPRING 2012 5

12. The seuesz( D il v COM, ba’ﬂ\ AQ{\ gt"/b“b 6;;- Leca“&‘?- (0;4/“7 4@) ./-— |
W_O’(ﬂma.s W
@ is absolutely convergent. | WZ) {t é/h 17’14

(b) is convergent, but not absolutely convergent.
(c) is divergent. Z I’( 4“” ( 2 "L = S & (. F’Se“t’%
(d) equals 0.

(e) equals 1. . ﬂzk _g.M (-g - )45 '

13. The series Z

n= 1

@converges by the ratio test.

(b) diverges by the ratio test.
(c) diverges because it is a_p-series with p = 1.
(d) converges because it is ap-series with p > 1.

oo

(e) diverges by comparison of its terms with the terms of the series E —.
n
n=1

£t 2 Sla—diy homome

so | C@nfﬂ’/‘-\\s & O@QM /7[“"6’1‘/,%

/Qw\ Aone /_’ /gﬂ_ (‘,]/H_,)‘/ \Q{,\\ o ‘; |

q;*’/ (},H()‘/ )

A

= O )

§M_g){/) G\LS, @7@1‘/’
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1. A table of values of a function f is shown. Find the Riemann sum for f on the interval [0, 8],

using 4 subintervals of equal width and taking the sample points to be the right endpoints.

TN T T

z (012|468
fla)'|dl112]1]2

K
(a) 6 L'

(E@)fg ;[Huw 15(7.)

@ 10 - fle)oa

(e) 20

\y

3 3 3
2, Letfo fle)dz = 2 a.nd/0 g(z)dz = -5. Then/D (3f(z) — g(z))dz

@eqnals 11
(b) equals 7 _
(c)equalsl ;g('),) ,.("‘S):»\d/
(d) equals — r

)

(e) cannot be calculated from the given information.

1)

: (. Blpl =" 30

[ 00) (o) &6 )e ) T A

%

0 10 10 5 /T) " o
3. If-[5 f(z)dz = 2 and i f(z)dz = —5, then ! f(z)dz - (O gé‘)a(/x 1‘5;' g 6}’)0/,9&

(a) equals 3 ~ — 2 4 (f_g) P

(b) equals 7
(c) equals —3
d“ quals —7
(e) cannot be calculated from the given information.
g Ik

<t DC\‘“S(,WW %u« /
d_.
4. The integral /1 % dz = g 0{/)( ( 0¢)<
-1 )

(a) is a_comwnmon definite integral and equals 0. 6 2 X id 0{ _

(b) is a common definite integral and equals 2. j G

(c) is an improper definite integral and equals 1. -1

(d) is an improper definite integral and equals —1. - ___,_‘
el

@S a divergent improper definite integral.

_,'
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5. The indefinite integral ——LISd'J: equals ;&—- . —ng = ﬁ(ﬂ(-—;) € g “C'{“'Z/)
(5‘7+2)(3'_‘ ) (Y"t?— /X"-g ( >
(a) In|z+ 2|+ Injz - 3|+ C )/ /

N h(‘HﬁA’(tx 3)1— g(/X-fz)

4
(b) gln[$+2|—%ln|$—3|+0

(c)%lnlx+2[—§ln|x—3|+0 X=2% Ao pizp o g
(d) §1n|$+2|+—;-ln]:c—3l+c 0‘"7‘: ' = “Sﬁ*ogzﬁ K}_ N
1 4 - ‘
@—ln|w+2|+—ln|$—3|+0 %bl{ y( Y 5
5 5 X+t (s
X £ = ( 04/\’ .(b' fY‘rz./

6. The area enclosed by the curves y = z and y = 3z — 22 is

Ly
(a) 2/3 e R sl X2/t

" 9 K= 3nc_p2
(c) 10/4 0( RN C3-:-='7')’?((,?( ’1..)..5
(d) 9/2 ~g

(e) 2

\ - [zmp/xi !f&a@y/l
,éa (2x %) ofp~

7. Find the average value of f(x) = 317 — 12z + 13 on the interval [0, 3]:

X
- _‘:3__7_
@ f Sgé()a&x _L 2
<% L
@ 6 LT
(©) 12 = S/’Xm&/x?ﬁu;/k)

= _L
I U felzmz). 40
¢
8. A particle is moved along the z-axis by a force F(z) = 622 + 4z — 2. How much work is done

in moving the particle from z = —1 to o = 27

(@) 12 . |

(b) 14 W:( /(/Xzfﬁ//)(_ 7_)4/%
(c) 16 S|

18

(e) 20

o zMzM-M/

o (zk‘a’fweé/ q ( z:rzrae)
(le+8-9)y _2 - |g
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. What is the coefficient of (x4 1)? in the Taylor expansion of f(z) =z+2—1about @ = —17

(a) 1/2 R(n=8&) ¢ 1&_{“" (x O\)Jc,f,l(fv a)% .

(b) 1
@ ??)ff@ g,um.) S’;,)_(m.)L-

x) fx%/}(-[ = 4 (x)=2x% ,%8%«) (k

— 1) TT— //
10. Consider the series Z (# 1) N ( ) =
n?

n=1
'% k=2 i’\’@The interval of convergence is [0, 2]. a":\ / Ty 2 ;; % CUJ/ 3/(( (

2t/
t J H - SA——— —
(b) The interval of convergence is [0, 2) = /ﬁ e Gy 2. { 2

(
(c) The interval of convergence is (0, 2).

~ ﬂ,\ (f"v ) 2 L
(d) The interval of convergence is (0, 2]. - / @ KNy [~ é\ Yy
(e) The interval of convergence is (—o0, 00). e 7} @ 2.
t? =0 $(- ;ll"' PR ,7/ (s 2
| < l(l —:.—b O < /X-:,z, s = C!ha,/ e hr): ://X-f] < | %ﬂf)z /4}‘)}
 — T ! ™ ~f
s 2\ /[~ - )
11. The geometric series ;2“51_” = ;2 (-5-) / g; [N 3 2 (-5*—) \T\: m
| |/ flas 2 23
(a) converges to 2. S z 5

(b) converges to 5/3.

c) converges to 10/3.
d) converges to 10,

(e) diverges.

12. Which of the following series diverges?

(aJi“’S”. (i oy C"*?‘””‘“‘\@‘“‘*f?ﬁ 54\ faecaqeg ) gi
02100n3+7 — I”Z)’t s/ gﬂ&d%@ [gémﬁf’eﬂ«q

C);m- = @ by o

L

P son et =L
@ 3 gy @M by Corpens g W7 st

i
5 z_:lé;i)l —s (ows. s 1
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1. (a) Use Simpson’s rule with n = 4,

S1= 5217 @) + 45 (1) + 2/ (02) + 47 w2) + S ()

5
to approximate the definite integral / In zdzx. A _ )ﬁ A z | ]
1 ’;("’ __,.:—'/-Hd—" = =

>

F S E—
\ '2_; c/

..
=eetre7¢ ]

S, = 4 Jg{ h(:)kqh(z)ﬂu(g)ré/w‘y
' +

W]

b
(b) The error estimate when Simpson’s rule is used to approximate / f(z)dz is given by
aQ

K(b—a)®

Bl < ——

where n is the (even) number of subintervals, and K is an upper bound for | f (4)(3;)| on
[a,b]. Estimate the error of the numerical integration in part (a) above.

80 -lutems M- g > QG- L b — 2™

:Bg/((/?‘):zfxﬁg gl f(?)(/x):o/ﬁ-—cf: ¢

e
Kemon | €]~ ¢

[)¢] H=¢ \

Bl clea’ L ¢ oo — T
AMCAEE SC7AE
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2. Consider the region in the first quadrant bounded by the curves y = 2%,y = 1, and the y-axis.

(a) Find the area of the region.

(
IW\// Yo s, f@-—%'ﬁ)O(/x:/x— ;ﬁ//(
0 s/,

t >
/ ! ' S N G A%
T ¢

(b) Find the z-coordinate of the centroid of the region.

K= L g@l mlA'Gr‘-zO*)lo/” :w—’———(;([““zjodﬁ

(c¢) Find the y-coordinate of the centroid of the region.

= |
32?{)@[?6)*%)]04% |
~ .,j—Eof L L | (,,{3)2]0(/%: fé L jo (/4790%

4(

= 5 L o2 (Y. &2, ¢
’—‘3?; ‘X’ﬁ(:)o’ 3(( %‘)’ 3 '?,fi

=



| MATH 1242 COMMON FINAL EXAM SPRING 2012 4

3. Consider the region in the plane bounded by the curves y =0,y =22 + 1,z =0 and = = 1.

(a) Set up (but do not evaluate) a definite integral which gives the volume of the solid formed
(31\ when the region is rotated about the z-axis.

=9z Ko
X

Pf('m):ﬁf”?"'r(fx?’“)t
(das (T (a0 d x
y= Shode= 17 (

(b) Set up (but do not evaluate) a definite integral which gives the volume of the solid formed
when the region is rotated about the line y = 2.

/\

\

| A= ITR",tm"L;{T(Z)L»-W(FK‘)1

Ve (T (- (e ety

(c) Set up (but do not evaluate) a definite integral which gives the volume of the solid
formed when the region is rotated about the line z = 1. (You may want to use the shell
method.)

Ju= -/ = g&;»%g@&aco )(Lu‘j N oy

Vo g' 217 (1-¥) ('P(’LJ({)”‘%O(
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4. A spherical tank with radius 5 meters is partially filled with water, 5 meters deep in the
middle. How much work is required to pump all the water out through a hole at the top of
the tank? (Use the facts that the mass density of water is 1000 kg/m® and the acceleration

due to gravity is 9.8 m/s?.)
6*‘6‘; ( t e

AN g@g)qow H”(Z £ - )(5— )

B0 O

7 = X = \JZ;__ 31
Aly)zm 0 (-3")

RS

@ o (1w LY

S5819S8 R o, T
R e v ﬁT"”
e RT00 5 ¢ Q
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5. The Maclaurin power series expansion for cosz is

:L‘2 x4 26 8 210

o

=l -t gt e

(a) Write down the first FIVE nonzero terms of the Maclaurin series for cos(t?).

). €T (O (), 1)

\ C/( (" ?l ‘ ’
o € (2
- I”%—r‘{‘ —{:""“‘ Z‘_—— ~+t {' S
11/ ba |

(b) Using part (a), find the first FIVE nonzero terms of the Maclaurin series for the function
T
fla)= / cos(t?)dt.
0

& ., g & (2 /‘
; A A o 7L

/

o Pot T f_ﬂ_“w./“
t1(s)  ai(y) ) €l (i) >

S SN S SR —f/’(” -
o) z() :7(91)

(c) Using part (b) with the first THREE nonzero terms to estimate / cos(t?)dt.

A {, A _]__,.
(Ceﬁ;(f)ﬂ/f " + 7029

= -4 L
e 214

=1 Jo4q2qy

N




