MATH 1242 FINAL EXAM Spring 2006

Part I (MULTIPLE CHOICE, NO CALCULATORS).
2, 3 .
1. Compute [ (2z? + p —4sinz | dz.
1 9 3 . 2 L/ LT 4
M—Q- 2z +E—4smx +C /e 3

M4:v~%~—4cosx+0
x

(c) —g—xs—l—?)ln[xl —4dcosz + C

B U
(d) -3—:1: +31n{x]+4cosm+(?\

2.
) §$3+31n|x|~—281n z+C

1 2 )
2. Compute [, ze” dz. T

3. Which of the following definite integrals gives the length of the curve y = sinz for
0<z < 7r‘?

@) VT

(b) fOTr cos xdz

(c) fo VI+ coszdzr

(d) fg /T =cosudz
)

(e) [y VI =cos®zdz ~
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4. Complete the square in the denominator of the integrand of the following indcfinite
1

integral and then compute the integral | ————dx
g ! P gral [ 2+ 2+ 2

1 -1 . M A "\ 2,
(a) 5 tan (z+1)+C (Y azxe b )+Z-1 = (x+1) +1

(o) Infa?+2z+2+C
(c) tan='(z? 42z +2)+C

(d)m@;aﬂ VVVVVV . } +1+C" o b (D)
(e) tan~ 1(g;+1)+c D |
5 fo rerdr = W= % [ $UN .
dv = e* j =8&" '
(a) € [ 3 ﬁﬂ ﬂx’}‘
(b) 5 e o _ 4
(© 2 me-lesel To
(41
w
(©) e
2

6. Which of the followmg statements is correct?

w sinn e
(d.) E converges, and E convel'ges. Y
n=1 ’n, n=1 ’n,4 A
- o sinm , g
)y —— *dlve €s, and — ———="diverges.
T ) n 1 p2 18 n 1lpt—3

(c) ZZ: bl: o converges, and Z
W

oo sinn 2n4
wv(e)*"g ‘converges, and - E ~converges.
n 1 p2 -

3 diverges.

2n
n=1nt — 3

CONVCYges—
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P i < E
i - P <o
it
y

&2 2w . O

=" low -

P yvieb
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7. [2?cos(22%) dz =

(o)-sin(227) +-

0 L e

(e) %1’3 sin (223) +C

Inz

(a) njz[+ C
(b) In|lnz|+ C

(©) 5l +C

@) S mafP+C

,1~’

M;(e)‘ in (ixz) +C

1

o f2x+1dm:

1
&) =73

(b) m2z2+ 1|+ C

+C

(d) (2x + 1)° T

(¢) m|z?+ 2|+ C

o1 BN
(b) -6&111 @) +C

(c) %m 20+ 1|+ C i

-~ %
A =A%
-

)
1 s Eh |
e = oA & *

AR ; \ = Sl
b J foS w own = g, ¢
L= s
G = 7 Ay
( \ 7 LT
) bdw = zU ALY
o
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10. [ cos(z)e
()
(b) —esin@) oy Ve dw =

sin(z) dr =

e o

(¢) —sine®* 4 C
(d) —sinxes™® +

(e) 6COSJ:+C

u”

11. Use
I i
————————d". o
| =t

®

(b) ~—§-\/5 —4x? + —\gésin"l (

5 o

“(ay =zv/5=4x>+ 5 sin”™

+C

+

+C

%)+
5

(o) -§\/5 —4z? + 6 sin™!

(@) ~2vE =g + Jsin” (2

Q

3 +

Sy

ﬁ

(@) ~LVET R+ e (

S

12. Choose the definite integral that is equal to the following limit. lim >

The Riemann Sum uses right-hand endpoints.
1 P+ o)d
(b) f y Bd:c

/(ZF} fo (1 +2)*dx o
e) [Iaddx %2

X

.//

=X ‘

Ny -

[

=z e
e

z 2 12
t —pins L o
& LEHY O =

u
\/ —u? -I- —sin™! (E) + C and substitution to compute

V;w‘i -/ AN
S g LT
— o e
e
P A N
e
e ~ 1
? ds

3 ]

3 e e

o

(AT |
"oy T 4
2 3
1 2



Part II (MULTIPLE CHOICE, CALCULATORS ALLOWED).

1. A table of values of a function f is shown. We wish to estimate foﬁ f(z)dx. Do
this by finding the Riemann sum for f on [0, 6], using three equal subintervals and
taking the sample points to be the right endpoints.

7 Jol2]4]6
flx)|5|1]2]1

(a) O
(b) 2 }
(c) 4 - -
(d) 6

.

) s )

N

2. Compute f” (x) where f (z) = [ " dt.

@ flo=e"
. (b) 2:88?2 { " . ¥ z:fié
(d) e
1
(e) 5612

(a) 2 ! FAM? <t
(b) 5 sin z _
Lo
T": L - (DS ¥ ‘;’Q
(©) 3
LoD = P
(d) 0 N /} &
per
\ it
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4. What is the area of the region bounded by the curves y = e¢*,y = 0 and the lines
z=0and z =1n2?

f,/’“”"r ;-:~ﬁ::*>ﬁ%«k - B e
T | 2 d %
(b) 2 J, /
tnZ /o
(d) e e 77///]1
% 7 -
(e) 1.718 - L{M - @g 0 nZ
et ’;’{ - |
|
5. Find lim — -
e I UL S ) L.
(a) —oo Lie 7w = b 0 T P
n-1m

o
(©
(@
©

1
+00

[#

, . . =1\
6. Find the exact value (if the series converges) of the geometric series Z (—) . Be

n=l 3
carcful! e
3 Sy Bk y
(8.) 5 ‘:"(—':'_ oo V- Yz 2‘;%; - 5;1
1
b) =
( > 2’ "3'““},
: (c) 5 S
2
(e) 3

!K\ 7. What is the best estimate of the error (to six decimal places) in using the first five

1) T
- o™

terms of the alternating series Z to approximate the value of the series.

(a) 0.000064
(b) O

(c) 0.000008
(d) 0.000011
(e) 0.000400
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o0
. . . "
8. Find the radius of convergence of the power series E -
n=1 n )
nel )
[ X LS PAY , — 4|
(a) 1 \ 7 e | = RATAIN, I 2. =
) RCOEE. | Z{n+) |
(b)) 2 :
e »”"“1 \ "{% Z 2

(c) 5
(d) 4

(e) The series diverges.

9. Compute the power series representation centered at a = 0 for the function

1 d 1
N. —— e :
ote that 1-2f & [1 — x]

1—1)*

0
= — =5 d o, w\ = \HZy #Ex AR
(h) Z-Tzn A par v
7 0
3 - Sy
(C) ZQ:U” 2. n
,f""””r oo"“"“ A.._\\\
(d) an”‘l
n=1 - //
ol
(e) Z ~:L+1
n=1
10. Find the volume generated when the area bounded by y = 22,y = 0 and the lines
r =0 and r = 1 is rotated about the z-axis. ;
s L
o AL
3 -
7r 3
(L) _2_ r:‘: W -
1 7]
* 5 A= YT
1 ﬂ -
© 3 S T =
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11. The series Z (=)™ %T represents which of the following functions.

(a) et

(b) sin4z

(c) cosdz
e

© =

1+ 24

An

82
X w—
pee) e e
:y o 2’:}:"" =
n=0
- 2
Fe - T
L = s

12. Find A and B in the partial fraction

(a) A=-3,B=2

1 4

1

)
T
!
o
!
]
|

(d) A=

=
-
I
U Ol ]
&
I

um |
o
O] s O

T+ 2

A

(r+
K2
P Ly

13. If the improper integral f0°° e~ dz converges, its value is

(e) The integral diverges

“Z
1A %
\
A iy e

3)(x —2) :m+3+m—2'




Part IIT (FREE RESPONSE, CALCULATORS ALLOWED).

1.

(a) [4 points] Compute the area of the region in the first quadrant, bounded by
the graphs of y = 2%, y =0, and 2 = 1.

! \ 4
r 2 , ! f
N x| z f
{ 7 A -

#

| /i
| = - ; |
Iy ° 3 | /. |
\ i
\w..i;m/“/wmw.ﬁmn }

O

(b) [6 points| Find the coordinates (Z,7) of the centroid of the area in the first
quadrant bounded by the graphs of y = 2%, y =0, and z = 1.

. { C — L= cp 7%
i e o8 P e T = F iy
—— ¥ N = i A 4
\7< - A Jo 7 A J o -
rt Y
A _ g [ L v
(L e = 2 [ 2o dy
= 53 AxX o d¥ BN
40
brg
A Y
= 2 \ L ax =
>,
=
- i%l - ’;{;j;»
7
-
— H
</
/H
,
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2. Fach part of this problem refers to the region R bounded by y = ¢*,y = 1 and the
lines x =0 and z = 1n 2.

In each part, give the appropriate definite integral, but DO NOT evaluate the inte-
grals.

R
<%

A
|
|
|

/ i
.
.
o "z

(a) [2.5 points] Give the definite integral needed to compute the volume generated
when the region R is rotated about the z-axis.

PR
/{) = &
e
I
/'% :: - };
i o
N | Ty 4 _
\ = \ & -1 | Z
v d “” e X AW = T — v
o :v 7N
TS -
=€~ 3T

(b) [2.5 points] Give the definite integral needed to compute the volume generated
when the region R is rotated about the y-axis. You must use washers for this

part.
7 7
;<z n A
<
s
L2 r ;té_
{ ’ 2, ; [
} S 4 = |
\\/:ﬁi ;i\g/e:;’-“é\yaa’ a Y I~ i
j 7z G
s A/ D G ('f
Ay e KT
Y |
12 (P N
= W2y = UiIny) il
Tn
-
\/“«f £ =1

10
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(¢) [2.5 points] Give the definite integral needed to compute the volume generated

when the region R is rotated about the y-axis. You must use shells for this
part.

R e
N o= 2T ) 3‘1‘\@ - (2 004
]
.
7 A ;_3}_
R
29 = 21Ty
Y
Cylfadas
oy (&1 Ay

(d) [2.5 points] Give the definite integral needed to compute the volume generated
when the region R is rotated about the line y = 2.

—l_
(I s w2
14
|V
]
1.9 -
ine
Vs
3 - i
i Payl -
\/ = | 7 % ZA
;o= _lo_e y e
) T s 3 L~ i ol "
J r=7- 2
2 e
"o f‘;‘,«v« r T
AL = &

11
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3. In this problem, we will compute the work done in pumping water out of a right
circular cylindrical tank. The height of the tank is 10 feet and its radius is 3 feet.

(a) [8 points] Set up the definite integral needed to compute the work done. [the
value of the integral will be computed in part (b).]

(b) [2 points] Evaluate the definite integral in part (a) to get the numercial answer
to the work done.

12
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) ) . ) o0 1 ) n 1
4. (a) [3 points] The partial sums of the series ﬂz:; — are given by S, = ; =
Compute

S1, Sz, S3, 54 and Ss.

Fad — -z = |
~ {

g =
< - TE 4 } = Vu
—t F i

!, 3 1) 45,

. / /i ¥ 7 = Ty T
Sz T T Y 9 e
- / 1oL W Vi
S, = 417 ‘o t 4,

Y i £z

', , ,

& = Sty /g +
e 1 1

(e o]

(b) [3 points] In terms of limits, what is the relation between the series Z a, and

n=1

the sequence of partial sums S, = Z a;?
7 1

13
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(c) [4 points] Given a simple example of a series Z a,, that diverges but lim a,,

N 00
n=1
0 ,
}
V1
[N
A=
F
o e C»,;"’)

14
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n (a:+2)”‘

. This problem is concerned with the power series Z (-1)
n-2"

n=1

(a) [5 points] Find the interval of convergence for this series. Don’t forget to check
the endpoints of the interval.

/- { | oL
LA ten E ] i 4
th —3O0 i e (A i~ i
| 30> §
i {
i
— [« = ~
- -
4 [l o)

. ) 77
Y = ®) ; (-
oo =Y L

15



(b) [3 points] Approximate the value of the series when x = —1.9 using the first

five terms.
(_ /' ?éw ?“}4&

f,:, ,'\5 " P —

L {? .

= -,05 =« 00125 N

- , 04 O,

// (¢) [3 points] Estimate the error in the approximation in part (b). Note that the
/N series is an alternating series when z = —1.9.

16
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= 1
6. (a) [3 points] Usc the integral test to show that the scrics Z —; COnVerges. Le.,

n=1
show

oo 1
that the improper integral f1 —a;gd:r converges.

P
A
{Oe 7, -2,
{ L5 ¢ ,
A — ~, ,
X Tax = ) _ L AT
J  — & -

o0

1 “ 1 I
(b) [4 poiuts] Let S = Z ﬁ,b’n = 5] and £ (z) = —. Given that S, +
=1

73
" k=1
2 f(@)de < S < Su+ [ f () dz, compute A and B (to six decimal places)
so that A < S < B for n = 10.

5 12 ~
i 4 T - m— Ey -
A 74 — 1, - 5 3 o+ = 7757219250
o S N 7,‘5@?( E— % - -
g .
+ , 004y} 22231905
o Pl S Lol
—_— 1 -
= |, L0172 17710%
o2 i = PR
gy : g { . .
B =& + % p z { - - | /9752985
Lz ) ) X a X e { = |, 1775 5195
/o S J
005"
P
‘NoVi 2o o
- P Z ") L 5 &

17



;/(c) [3 points] Let R, = S — S, (remainder after n terms). Given that R, <
- [7 f(z)dz, find the minimum number of terms (n =?) so that R,, < 0.0005.

18



