Partice Problems

Indicate the answer choice that best completes the statement or answers the question.

-
i

reet

[

1. Approximate fle)=

determine the accuracy of the approximation in the interva

places.

error < (.5635
error < 0.4200
error < (.2269
error < 0.4141
Cerror < 0.4973

T o 0o T o

2. Use series to evaluate the limit.
sinx

lim ——

xa0 TH+x—T7*

d.7
e.0

3. Use the table of integrals to evaluate the integral.

f dx
J1-2%
a. i]_n_‘ 1_E9x_1
7 1= 41

b.sin~'e¥ +C

+C

C 2tan~l\1-e* +C

d. Sx
=+
1-e"

e _L1-+c
9

1 _
by a Taylor polynomial with degree * ~
| 0.5=x<1.3

at?=1 Using Taylor’s Inequality,
? Round your answer to four decimal
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4. Find the parametric equations for the path of a particle that moves two and a half times clockwise around the

(x—61+12=16 (6, 4)

circle , starting at

x =6+ 4sint, y=4cost, 0<t<5m
x =4sint, v =4cost+6_ 0<t=
x =4cost+6, y=4sint, 0<t=
x=6—4sint, v =4cost, 0<t=
x = l6sint, v = lb6cost+6, 0 <

® 2 0o T ®

t<2m

5. Use the Alternating Series Estimation Theorem to estimate the range of non-negative values of x for which
the given approximation is accurate to within the stated error. Round your answer to two decimal places.

-

]_11(1+:c]=t:c—%+ ‘CTJ |error| < 0.01
a. D<x<0.43
b 0=x<0.23
c. D<x <080
d. 0<x<0.13
e, D<x<0.06

6. An electric dipole consists of two electric charges of equal magnitude and opposite sign. For a particular
electric dipole, the electric field £ 3 distance P away from the dipole is given by

1 1
E=——
D  (D+1)

-
r

1
By expanding this expression for E as a series in powers of D, obtain an approximation for E when 2 is very

large.
5
N
DJ
R
b. £ . <
D..
1 2
Cpa. L :
D p
2 3
dp. 2 3
D- D’
N
e'En:L+ 2 _ 3
D p* D’
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o ?’EE —4
7. For what values of k is the series ; k4 4 convergent?

a k=3
b k=2
c. k=0
d k<3
e k<4

8. Use the Table of Integrals to evaluate the integral.

f e dx
0

9. Find a power series representation for the function.
1
16+ 4x*
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10. Determine the interval of convergence for the power series representation of the following function.

flr) = —=
X|\=——————"
15.625x% +1
af 11
b. (=3, 5)
c. (-15.625, 15,625)
d 1 1
15625 15,625
e.

11. Express the function as a power series by first using partial fractions.
2x+4
xI+4x+3

flx)=

What is the interval of convergence?
a.(-1.1)

b.(—4. 4)
c.(-2.2)
d.

b | =

1
E:
e. [—3,3)

Bl Bl

x* oyt
12. Find parametric equations for the ellipse g * 15 1
x = 3sint, v = 4cost
x =4sint, v = 3cost
x =0Osint, y = 16cost

_x =16sinz, v = 9cost

® o 0 T

x = Osint, v = 16sint

13. Eliminate the parameter to find a Cartesian equation of the curve.

:c=cc:|t|9=;|.'=csc:|9: D=g<

a y=xi+1
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b y=1-x
C.y=xi-1
dy=yx-1
e y=1-yx

14. Find a Cartesian equation for the curve represented by the given polar equation.

r = —-cotcscd

c ‘c:+;|.:=-.|'2
dy=1-2x
e.xy=12

15. Find the radius of convergence of the series.

2_ (2m)(x—1)"

n=1
b £=-1
d.R=-9
16. Find the slope of the tangent line to the parabola with directrix ¥ = 2, when g=0
a. -1
b.1
c.9
d/2 -1
e. /2 +1
17. Find the exact length of the polar curve " — 5(1+sinf)
a. 72
b. 36
c.2m
d. 144
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e oI
7

i

. O
. . — ’
18. For what values of p is the series = P trts divergent
9
a.
{ J—
P=7%
b. %
P>
c. P <2
d.r=1
;
e.
{ J—
P=7

1 7.5 5
@ e (T -1)+C

245

1 5 5
35 0P -D+C
d 0t -1)+C

245 )

1 T3
€. EE"JC +

_ alf—20)
20. The resistivity p of a given metal depends on the temperature t according to the equation pld)= pye

20

where * and”20 are constants for a given metal. Find a third-degree Taylor polynomial at 1= <Y that

approximates the resistivity function.
a. 1 . = 1 ] )
plt)=py| 1 +alt =20+ S-a(t-20)+ EaJ[r—ED]J

b. pl(#) 2 pyg 1 +alt =200+ a2t = 20+ a3(¢ - 20)°]
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c

. 1 S 5 1 ] ]
plt)=pyf1+alt-20)+ Sa(t-20)+ EQJ“_ED]J]

d

. 1 A 1 ]
plt)=py| 1 +alt=20)+ S-alt—20)+ Ea[r—ED]J]

1 3 ’
. p(i‘] Rz Ep:g.ﬂj“— 20

21. Determine the interval of convergence for the power series representation of the following function.

o)==
a.(—3,3)
b.(—1,1)
c.(=2,2)
d-[_i i]
373
e. 2 2

22. If the sum of the following series is approximated by the sum of the first 6 terms of the series, estimate the

maximum error in the answer.
b ]
4

n=14"+5"
Hint: T» can be calculated directly for a more accurate error bound instead of estimating using an integral.
1
a.

23. Evaluate the integral.

_‘c:
f W 92+ 9 .
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a %[Nﬁ—ﬂﬁmmi‘
b Linle+ A2 1)+ C

o 1 B T+c

G o1 -+ 2 1)+ C

& L+ -mle+y2+1)]+c

12

o3}

o

X
24. Use Taylor’s Inequality to determine the number of terms of the Maclaurin series for € that should be used

06
to estimate ©  to within 0.0001.

a.6
b. 7
c.5
d.1
e 2

25. Find a power series representation for the function and determine the radius of convergence.

L

)=
=] i

20y gt
nm0 117400 T

b2 =(7 P 7
- — R=—
11,5,. 1. T

c2&(7 P 11
R — R—_
11,5,. 1),

d 2 =(1n P 1
- —; R—_
11,5,. 77,

e. 2 =(11 |
- —, R=—
11,5,. 7.5

26. Identify the polar equation having the following graph.
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200 &
joo o+
/,,-*" .
//
|'llr:'
- !: — >
-200 100 L 200
\./ ]
?f\\“. . /__..
| [ S
[ =100 +
\
200 ¥
a r=8°-9g?
b. ;= 1n(6%+5)

c.»=4{1+sind)

d.»=coslsin®)

e ¥=7T8

27. Use the Midpoint Rule to approximate the given interval with the specified value of n. Round your answer
to four decimal places.

5

f g "sin

1

x

7

a. 0.0973
b.0.2925
c. 0.2204
d. 0.2444
e. 0.2003

dx.n =8

28. Find the point(s) of intersection of the following two parametric curves, by first eliminating the parameter,

then solving the system of equations.

L4

x=t+1

-

V= and ¥ =

20077t
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a. (45, 900)
b. (3, 100)
c. (900, 100)
d Aand B
e.Aand C

6

(x)= ~+1 bya Taylor polynomial with degree ™ =

?'ata:[].

29. Approximate f

a. flx)=6—6x+6xs—6x°
b. £(x) = 6+6x +6x2+6x°

1 1 1 .
C. o . 2_ .3
Flx)=1 2:u:+3:c .

d. flx)=1

€. fl::c]=:c—%:c3

30. Sketch the curve with the polar equations " = -0

a. b.

@I ——
/b.z 04 086 08
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31. Use differentiation to find a power series representation for
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Partice Problems

ai% — 1 +3)n+2)(n+ 1)+
I5r’e=l}
bii — 1Vl — 1) =2 +4
6n=l}
C 3 (= 1Pln— 1) — 2)c”
n=0
O S (134 3)+ 2)(n + 1e?
n=0
€ %( 61 +3)n+2)n+ 1)+
n=0

32. Find the volume of the solid obtained when the region under the curve ¥

the y-axis.

-
i

LA

a.

=

(@]
[
| e .
8 J‘|‘:a’| J‘|::L 3

L S

33. Evaluate the integral.

1 +10
J o

a. 10lnx +4tan~lx — Sln(x2+ 1)+ €

b. 10lnx +4tan~x + C

C. Slnx +4tan~lx — 10ln(x2+ 1)+ C

d. 10Inx —tan~'x - SIn(x*+ 1)+ C

e. 2> 4

.‘C" X

=¥ is rotated about
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sinx
34. The region bounded by the curve ¥~ 57, the x-axis, and the line * = 2 s rotated about the x-axis. Use

Simpson’s Rule with ' = * to estimate the volume of the resulting solid.

a. 0.0831
b.0.8537
c. 0.2633
d. 0.9047
e. 0.1392

35. Find the points on the polar curve where the tangent line is vertical.

d.Band C
e. All the above

q

£ 0T
6 ——
3

(4, )

36. Find the distance between the points with polar coordinates and

e. 4
3

37. Let P be a point at a distance 6 units from the center of a circle of radius 2. The curve traced out by P as the
circle rolls along a straight line is called a trochoid. (Think of the motion of a point on a spoke of a bicycle

wheel.) Assuming the line is the x-axis and =0 \vhen P is at one of its lowest points, find the parametric
equations of the trochoid. (Hint: use the same parameter 9 as for the cycloid.)
Page 13
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a, x=28—6sinf_ vy =2—6cosH
b, x =28 —6sinf, v =6—2cosf
c. x =68—2sinf_ v =2—6cosd
d. x=68—2sinf_ v =6—2cosf
e, x =28 —6cosf, y=2—6sind
— Vet —1 — —
38. Approximate flx)=2sinh~"x by a Taylor polynomial with degree =% at @ =2,

1
a Fl)=2x— ?:cJ

1 1
b Flx)=2x+ E:c*— EIJ

1

¢ flx)= E.‘c4
d.

39. Evaluate the integral.

f 72— 1:}2’“:

- dx
3
a. Jg*v
> +C
2=
b 7e7 7 2 7,
—+—e¢" +—x*+C
2= 2
C. l x° l 2
pal + 5 >+

7 .2
& e +c
7,
€. Inx - —x2+C

40. Find a power series representation for the function.
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3
X

6x-+1

fl)=

© 37 (-6
n=0

41. Use the Midpoint Rule to approximate the given interval with the specified value of n. Round your answer
to four decimal places.

ER
f rﬂd:c:r:=6
o0 1+x°

a. 6.6700
b. 8.4091
c. 5.1697
d. 8.3611
e. 5.4179

x) == Ssinl rrr=4ata

T
42. Approximate fl 2x) by a Taylor polynomial with degree ~ "1 . Using the Alternating

Series Estimation Theorem or Taylor’s Inequality, determine the accuracy of the approximation in the interval

i
Osxs "7 ? Round your answer to four decimal places.

error = 0.1043

a.
b. error < (.9038
c. error <(0.0759
d. error <(0.3185
e. error < (L8366
T
43. Approximate flx)=cosx by a Taylor polynomial with degree ? = ! at 9 = 73 . Using Taylor’s Inequality,
2

Dex <

determine the accuracy of the approximation in the interval ~3 ? Round your answer to first

significant figure.
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error < 0.5
Cerror < 0.2
error < 0.05

Cerror < 0.5

® 2 0 T

error < 0.5

44. Evaluate the indefinite integral as a power series.

J’ 111[1 txz] i
)

a. o I:n—l
C+ 2 (-1p-!
H§1{ ) nl2n—1)
b. 2= n
C+ X (-1t
n=1 i
C. o I2n+1
C+ 2 (-1)+!
,EI( ) n(2n+1)
d. o= n+l
C+ 2 (1)
Hg[:,( ] ?’I(E?’I‘fl]
el oS I:H
c+ Y (-1
,ED( ) n(2n+1)

45. Find polar coordinates 7. 8) of the point S ?ﬁ] where” <0 ang 056227

a. ks
_1_1 -
4

b. im
14, —
* 4

46. Find the area of the region that lies inside both curves.
r=4+3cosf r=4—3cosf
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205 m—48
205 m+48
48

.96
4mr—6

® o0 T @

47. Find the slope of the tangent line to the hyperbola with eccentricity 4 and directrix * ~ 3, when

a. 42 -1
b.4/2 +1
c.4

d. 3,3 -1

e. -1

48. Use the table of integrals to evaluate the integral.

dx
f:cu']_n:c[lll]—hl.‘c]

1

' cas'l[l - ?].n:c +C

C. +/Inx(10-Inx)

- +C
3ln x
d. 10—1Inx
-l———|+C
COs [ 10

sin !

1
1—?].11:c

49. Find the points on the polar curve ’
a. (0. 0)

b.| 27 2m
23
c.| 27 4m
FREN
dBandC

. 1
—JIn x(10—1In x) +ccs_1[1— —Inx

+C

+./Inx(10-Inx)+C

+ =0 —GQcposd

where the tangent line is horizontal.
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e. All of the above

50. How many terms of the Maclaurin series for ¥ 32 go you need to estimate V5 to within 0.005?
a. 4

b.1
c.5
d.3
e.2
51. Write a polar equation of a parabola with the focus at the origin and the vertex (r. 8)=1(4. 7),
a. 8
T 1 —cosf
b. _ 8
T 1+ cos#
o _ 4
1 —sinf
d __ 4
"7 1+sing
e.._ 8
~ 1+sinf

52. For what values of is the series convergent?
) pr

2

n=1 4x—1

ap<0
b.pz0
c.p<l
drpzl
e.p#0

53. Determine which of the following parametric equations matches the graph.
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08 + /

06 +
04

02 +

- f f i f f f f i -
-1 -0& -08 -04 -02 02 04 06 03 1
02+

0.4+

aa
L

¥

a. x =sin3t, y = sin(t + sin2t)
box=r+1,y=-¢
C.x=sinlt y= cos[rz - 32‘]
d. x =sinht, v = cosht

. Bl
€. x =smnt, y = sect”

< Jf)

54. Consider the series ”E [1 + n5]4 . Which of the following functions £ ensures the series is convergent?

a. fin)=1+n*N1+n)
b. fin)= ngﬂ,.l' ni+3

c. flnm)=e"

d. flx)=35"-5

e. Ifnltl_n

55. If the sum of the following series is approximated by the sum of the first 10 terms of the series, estimate the
maximum error in the answer.

2 2

L

w=19+n"
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a. 1
20,000

h. 1
40,000

C. 1
200,000

d. 1
400_000

e. 1
2,000 000

X
In—
2

3

56. Approximate flx)= ~ bya Taylor polynomial with degree ” == at @ =2, Using the Alternating Series

| 1.8<x<2.2

Estimation Theorem, determine the accuracy of the approximation in the interva ? Round your

answer to six decimal places, if necessary.
error = 0.000104

cerror < 0.000013

error = 0.00273

error =0.278

_error =0.0965

® o 0o T @

57. Use a power series to approximate the definite integral to five decimal places.

0.5 2
—dr
i 1+

a. 0.04119
b. 0.05090
c. 0.60250
d. 0.68290
e. 0.03164

58. Evaluate the integral.

l4xcosc

— &
1+ sinz[:c:] i

a. ?ta.n'l[sin[:c:” +C
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b. ?sin'l[ta.n[:c:” +C

C. ta_n[:c:]+ C

d. 14
ta.n'l{sin{:c:”
e. 14

1- sin[:c:]

+C

+C

59. Approximate flx)

*| by a Taylor polynomial with degree ™ ~

2at@=0 Using Taylor’s Inequality,

determine the accuracy of the approximation in the interval ~0.42x20-49 Round your answer to five decimal

places.

error < 0.00145
_error = (0.09996
error < 0.16067
cerror = (.19534
cerror = 0.15504

® o 0o T o

60. Use the table of integrals to evaluate the integral.

f sec” ‘ftEll x

W 16— seciy

a 1 5 1
— 5 sec ¥+ 16— secsx +Qsin—! Isecx +C
b. 1 = .l 1
—?ta.n:cx.l'lﬁ—sec‘:c+lﬁsm Isecx +C
C. 1 5 1
- o 16 —secx +16sin | —secx|[+C
secx 4
d 1 Jiﬁ .l 1
— - secx 16 —sec™x —sin Isecx +C
e. 1 .l 1
—Tsequi’l—secx + 2sin Isecx +C

61. Evaluate the indefinite integral as a power series.

fﬁxta.n_lx dx
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a. %( ]n I:H+3
C+3 -1
n20 (2 +1)(21+3)
b. o= n
C+5 T (-1P———
n40 (2n+1)-
C. o I2n+2
C+5 2 (1)
n;l}( ] 2?’31‘2
d. o= I1n+1
C+3 2 1-1)"
H?D{ ] 2?’3"‘1
e. o= In+1
C+ 2 (-1
H?D{ ] ?’3+1

62. If the sum of the following series is approximated by the sum of the first 5 terms of the series, estimate the
maximum error in the answer.
1

n

o
e
2
n=1

3
1

a. 0.05437
b.0.0012

c. 0.0006

d. 0.000024
e. 0.006

63. Evaluate the integral.

-
a

flx—d:c

_1 1+sin’x

a.0
b. 1

64. Find a polar equation for the curve represented by the given Cartesian equation.

2x +y-=8x
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a. Bros#d
}‘ = 3 . 3
2cos 8+ sin<d

b. * = Ecosd

c.7=0
d. » = 2cos-8 +sin’g

e. r = 2cosf +tan“d

65. Express the function as a power series by first using partial fractions.
2x+5
xi+5x+4

& f{—l]”(n 11}::”

n=0 4n+

flx)=

1
1- ].‘c”
2n+1
= 1
11| 5 R
2 ( 1](,+4n+1]x

e. i (_l]nxn
n=0

66. Find the point(s) of intersection of the following two parametric curves, by first eliminating the parameter,
then solving the system of equations.

x=a‘=}'=a‘3 x=a‘3=}'=a‘f’

and

a. (0, 0)
b.(1,1)
c.l1, -1)

d.AandB
e. All the above

67. Evaluate the integral.

& -
f | —.'c*+3.'c+1[]|d:c
1

a. 112
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b, 112
3

c.3
d.-10
e. -112

68. Evaluate the integral.
T B
f {x — Tcosx ) dx
-7

a 2 .
'49?r+?1?r3

b 49

c.0
d 7
8

e+ = 2

| b

T
4 —
[+

69. The polar coordinates of a point are . Determine the Cartesian coordinates of the point.

fad
— — — —
[
o]

]
]
>

ot
]
3

=3

g
5
[

o o

]
=
]

®

=1-sin46 6= —
70. Find the slope of the tangent line to the polar curve ™ = =~ S1%¥ gt ¥ = 74~

a.

wa |
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e. 543 +4
1-443
Indicate one or more answer choices that best complete the statement or answer the question.
71. Use a graph to estimate the values of & for which the curves 7 = 2 T 3558 anq 7 = 18sinf yiercact Round your

answer to two decimal places.

a.0=148
b. 6 =0.58
c.0=47

d.6=0.49
e. 0 =257

72. Determine whether the sequence is increasing, decreasing, or not monotonic. Is the sequence bounded?

a. increasing

b. decreasing

¢. not monotonic
d. bounded

73. A cross-section of a parabolic reflector is shown in the figure. The bulb is located at the focus and the

opening at the focus is 18 cm. Find an equation of the parabola. Let V be the origin. Find the diameter of the
opening |CD|, 19 cm from the vertex.

//

=

a. |CD|=6+/38
b.|CD|=18

-

C The equation is ¥’ = 187

d.|[cD|=4/414
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® The equation is ¥~ — 18

f. S

The equationis ¥~ 1g ~

Enter the appropriate value to answer the question or solve the problem.

74. Evaluate the integral or show that it is divergent.

fx—ar‘c

75. Evaluate the integral.

w2
f Scoty dx

w3

ar:}.
76. Find 2

= 5{t+sint), v =3(t—cost)

77. Test the series for convergence or divergence.

3)k+1

MH

78. Test the series for convergence or divergence.

2

m=1

3

!

79. Find the area of the region that lies inside both curves.

r=8+2sinf, r=7

80. For what values of K is the following integral improper?
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£ 3:
f — X &
0 x°—19x+90

81. Use the binomial series to expand the function as a power series. Find the radius of convergence.
1
(7T+x)°

82. Evaluate the integral.

172
f Sxcos T dx
0

83. Evaluate the integral.

CosX
fd‘c
16+ smn-x

84. Find the area of the region that is bounded by the given curve and lies in the specified sector.

; T
}'=91351n2ﬁ':[l£3£?

85. Find a Cartesian equation for the curve described by the given polar equation.
r=11sin@d

86. Find a power series representation for the function and determine the radius of convergence.

.

e

Fix)=arctan

87. Approximate the sum to the indicated accuracy.

7 (five decimal places)

5 (—i)”-l

88. Find the values of p for which the series is convergent.

Z?rﬁ[l +rr:]p
n=1
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89. Use the sum of the first 10 terms to approximate the sum of the series. Estimate the error.
= 1
a=11+4"

90. Use the binomial series to expand the function as a power series. Find the radius of convergence.

140

Approximate the sum to the indicated accuracy.

oo 1}.??.
Z 4n, (four decimal places)

92. Household electricity is supplied in the form of alternating current that varies from 190 V to —190 V with a frequency
of 60 cycles per second (Hz). The voltage is thus given by the function E(t), where t is the time in seconds. Voltmeters

read the RMS (root-mean-square) voltage, which is the square root of the average value of [E(t)]2 over one cycle.
Calculate the RMS voltage of household current. Round your answer to the nearest integer.

E(t) = 190sin(12077)

93. Evaluate the following integral.

j: I 3lndx e

0 x

94. Find the volume obtained by rotating the region bounded by the given curves abouty = 1.

y=sinx,x=0,x=7z,y=0
95. Use the sum of the first 9 terms to approximate the sum of the following series.

-Tl 3
n=1mn +n*

Write your answer to six decimal places.

96. Determine whether the sequence convergent or divergent.

wl-6n+9

97. A water storage tank has the shape of a cylinder with diameter 10 ft. It is mounted so that the circular cross-sections
are vertical. If the depth of the water is 7 ft, what percentage of the total capacity is being used? Round the answer to the
Page 28
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nearest tenth.

98. Sketch the parametric curve and eliminate the parameter to find the Cartesian equation of the curve.

x =cosf, y=73secHd, 0<8 E%

i

99. Test the series for convergence or divergence.

7 .(— l)kcas.ﬁ:
k=3

100. Evaluate the integral.

w12 i
f fros 6x dx
0

101. Find the area that the curve encloses.

¥ = 11sinf

02 4 6 3 1012 14

102. True or False?

m y
. — o = ale = q Lmi4
The exact length of the parametric curve ¥ = € €ost.y =esinz, 01— s \/2e
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103. A torus is generated by rotating the circle * +(y—4y =36

Round the answer to the nearest hundredth.

about the x-axis. Find the volume enclosed by the torus.

104. Use the Table of Integrals to evaluate the integral.

I 7=

l._)l

ar:}.
105. Find ded -

:.:=?+F=}-=r—r3

106. Evaluate the integral.

1
a
f\.".‘f‘l‘] +x+1)x+1 *

107. Make a substitution to express the integrand as a rational function and then evaluate the integral.

f‘c—IDD

Round the answer to four decimal places.

108. How many terms of the series Z=: St (hms)* =2 would you need to add to find its sum to within 0.02?

109. Evaluate the integral.

J %ﬂ*—‘f

e e

110. Determine whether the sequence defined as follows is convergent or divergent.

aj=l.a, 1=7—-a,fornzl

111. Find the Maclaurin series for f(x) using the definition of a Maclaurin serires.

i) =(5+x)"7

Page 30



Partice Problems

112. Find the sum of the series.

oo 3.??.

n=0 471

113. Evaluate the integral.

T2
4f sin“Bcostd 46
0

114. If aand b are fixed numbers, find parametric equations for the set of all points P determined as shown in
the figure, using the angle ang as the parameter. Write the equations fora=15and b = 6.

VA

o

\ /J o ‘I)

R ang

- ¥

0

115. A right triangle ABC is given with # = 1.1 and |[AC| = b = 8. CD is drawn perpendicular to AB, DE is
drawn perpendicular to BC, EF L AB and this process is continued indefinitely as shown in the figure. Find the
total length of all the perpendiculars |CD| + |DE| + |EF| + |FG| + ...

Write your answer to two decimal places.
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b

116. Evaluate the integral using the indicated trigonometric substitution.

ax
fﬁ—; x =35secd

117. Set up an integral that represents the area of the surface obtained by rotating the given curve about the x-

axis. Then use your calculator to find the surface area correct to four decimal places.
x=3sint,y=>5sin 2t 0<rem/2

118. A cow is tied to a silo with radius 5 by a rope just long enough to reach the opposite side of the silo. Find
the area available for grazing by the cow. Round the answer to the nearest hundredth.

119. Find an equation of the tangent line to the curve at the point corresponding to the value of the parameter.

:c=e"l?= J.'=a‘—]_m‘?; t=1

120. Use the Alternating Series Estimation Theorem or Taylor's Inequality to estimate the range of values of x
for which the given approximation is accurate to within the stated error.

Page 32



Partice Problems

2 4

: x
cosx =1 — 5 + 1 lerror| < 0.08

Write a such that —a < x < a.

121. Use the Integral Test to determine whether the series is convergent or divergent.
= 1

2

n=1 Ent+4

122. Test the series for convergence or divergence.

123. Write the partial sum of the converging series which represent the decimal number 0.2433.

124. Evaluate the integral.

2 Rdv

125. Evaluate the integral.

fﬁ}.:‘e}'a‘f}.

126. Evaluate the indefinite integral as an infinite series.

f?.[ehl]dr

x

127. Estimate the area of the shaded region by using the Trapezoidal Rule with n = 6. Round the answer to the
nearest tenth.
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_‘|.' L

b3
5]
Jea
L
=
-y

1] 1

128. Evaluate the integral.

cos(lnl4r)
—dt
f t

129. Find an equation of the tangent to the curve at the point by first eliminating the parameter.
x=e',y=[(t—8): (1,64

130. Evaluate the integral.

flf"l? g arctany

—dy
-5 147

131. Using the arc length formula, set up, but do not evaluate, an integral equal to the total arc length of the ellipse.

x = 4sinf, y = 2cosf

132. Evaluate the integral.

4 X
f ax
0 x+4

133. Find the Maclaurin series for f and its radius of convergence.
fx)=3mn(1-x)

134. Find an equation of the tangent to the curve at the point corresponding to the given value of the parameter.

x =tcost, v=tsint, t=3T
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Tn+1

=6, Ansl = g T3

135. The terms of a series are defined recursively by the equations <1

Determine whether Y an converges or diverges.

]
A

136. Find the partial sum S7 of the series _ . Give your answer to five decimal places.

Il
—_
o
+
]
E:

1 1
E= ¥ T Tand the line y = 2.5,

137. Find the area bounded by the curve * ~

138. Eliminate the parameter to find a Cartesian equation of the curve.
T = gﬁr_4=}. — Ellr

139. Find the value of the limit for the sequence.

}

140. Find the Taylor series for f(x) centered at the given value of a. Assume that f has a power series expansion.
Also find the associated radius of convergence.

2n
2nt8

{EICIEII

f)=x"—3x+1,a=1

141. Find the exact value of the limit of the sequence defined by “1 = V3.a,,1=+3+a,.

142. Find the area bounded by the curves ¥ = 11805 gng ¥ = Hlcosxponyeen ¥ = Ogpg ¥ = 7

143. Express the number 0.89 25 a ratio of integers.

144. Test the series for convergence or divergence.

> In m
-3
mz=:1{ )"” Af M
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145. Find the area of the region bounded by the hyperbola 9x? — 4y2 = 36 and the line x = 6.
146. Find the sum of the series.

2 3nln — 1he+l e < 1

n=2

147. Use the Table of Integrals to evaluate the integral to three decimal places.

f m

148. The point in a lunar orbit nearest the surface of the moon is called perilune and the point farthest from the
surface is called apolune. The Apollo 11 spacecraft was placed in an elliptical lunar orbit with perilune altitude
110 km and apolune altitude 318 km (above the moon). Find an equation of this ellipse if the radius of the moon
is 1730 km and the center of the moon is at one focus.

149. Find parametric equations for the path of a particle that moves once clockwise along the circle
xHp-9)=16 starting at (4, 9).

150. True or False?

If the parametric curve x = f (t), y =g (t) satisfies g '(3) = 0, then it has a horizontal tangent when t = 3.

151. Evaluate the integral if it is convergent.

f e~
0

152. Evaluate the integral.

-

f[x—:%dx

16—x*

153. Test the series for convergence or divergence.

154. Find the interval of convergence of the series.
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LA

SIE

i H
n=a by i
155. Determine whether the sequence converges or diverges. If it converges, find the limit.

# F Bl
a,= 224}1; (n+2)

-

156. Find the area enclosed by the curve 7~ = /€958,

157. Determine whether the series is convergent or divergent.
ol 1

n=1 ni+3

158. Find a formula for the general term an of the sequence, assuming that the pattern of the first few terms
continues.

{_ii_ﬂfﬂ_lli }
2°3° 4757 6 7

159. Evaluate the integral.

1+8&F
f i dx
1-&*

= 0.5ay-; + @ nz3

160. A sequenceis 1977 defined recursively by the equation %7 -2 for where

ap = 20.a3 = 20 ee your calculator to guess the limit of the sequence.

161. Eliminate the parameter to find a Cartesian equation of the curve.

x(f) = 6cos-t, vit)= Tsin?t

162. Find an equation of the tangent to the curve at the point corresponding to the given value of the parameter.
x =35tcost, y=>3fsint, t=—T

163. Determine whether the integral converges or diverges. If it converges, find its value.

= dx
j; Inx
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164. Find the volume of the resulting solid if the region under the curve

1

y=——"T—"7
x=+3x+2

fromx =0 tox =1 is rotated about the x-axis. Round your answer to four decimal places.

165. Set up an integral that represents the length of the curve. Then use your calculator to find the length correct
to four decimal places.

x=t—2sint, y=1—2cost, 0<r<2m

166. Evaluate the integral to six decimal places.
f]. x-
———dx
0 f64—x?

-

iz =/ .
167. Use the Trapezoidal Rule to approximate f ™" dxgor =% Round the result to four decimal places.

168. Set up, but do not evaluate, an integral that represents the length of the parametric curve.
10 4,
x :r—rm= y= ?rm= B<r<18

169. Determine whether the series is convergent or divergent. If it is convergent, write its sum. Otherwise write
divergent.

2.4
n=1

n—1

3
4

170. Evaluate the integral.

J) s

Indicate the answer choice that best completes the statement or answers the question.

171. Find the average value of the function f(x) in the interval [, x].
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F(x)=sinxcosx

o T o
|:4 U1|:40=l

—
k2

172. Determine whether the given series converges or diverges. If it converges, find its sum.

5[ 2]

n=1 n

a. l
b. %

C. g_s

d. Diverges

173. Determine whether the sequence convergent or divergent.

_ 3

n=1 nl+3

a. converges
b. diverges

174. Find the eccentricity of the conic.

_ 3

4 —3sinf
a4
R
h.e = 4

c. _ 3
¢~ 73
de =73

p.g8 =3

175. Evaluate the integral.
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1
ffd‘f
_E—.-x + g.-x

a1 e —1]
——In| —|+C
14 ( e *+1 ]

= —ln(u] +C
gt +1

176. Use the binomial series to expand the function as a power series. Find the radius of convergence.

x

J 16+
a. el < 100
b. x| <8
c. xl<12
d. e <4

e. xl<1

177. Find the integral using an appropriate trigonometric substitution.

a %[x:+4]3‘&m+t?
b. %[r—ﬂ]ﬁ+c
c %[r+s]m+c
d %[x:—4]3f3m+t?
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178. Use a table of integrals to evaluate the integral.

f:casin(:c: + Ddx
a. 1 . 5 1 = 5
Tsm{x* + ﬁ)— T:c‘cus{:c* + ﬁ)+ C
b. 1 . Bl 1 = Bl
Tsm(:c* +2)- T:c*cus(:c* +2)+C

]. B 1 Bl B
G — ?sin(_‘c* + ﬁ)— 7:(*1::05(:(* + ﬁ)+ C

1 = 1 Bl =
d. _ Tsin(.‘c* +2- ?x*cas(:c* +)+C

179. Evaluate the integral.

fx dx

1 x4111‘c
1
2
4

d 1
4

e. divergent

180. Determine whether the geometric series converges or diverges. If it converges, find its sum.

Z 3n4—n+1

n=10

a. 12

b. Diverges
c.3

d. 16

181. Evaluate the integral.

Ssinlx
—451:-‘(-

1+cos'x
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a. 5a_rcta.n[sec2x] +
b. —5cos’2x +C

c. —Sarcsin(tanx )+ C
d.1—5cos’x+C

e. None of these

9
182. Write a polar equation of the conic that has a focus at the origin, eccentricity -, and directrix y = -3.

Identify the conic 7==3,

a 27

" T 2—osing * hyperbola
b. 27

= 2—Gcosg * hyperbola
c. . _ 27

T T 2=sing “ellipse
d. 27

2—cos# " ellipse

o I:” r)ﬁ-
183. For which positive integers k is the series 2 ()
convergent?
a.k>6
<0
>0
>1
-6

= 1
184. Find the partial sum S7 of the series n§1 3 + 47 - Give your answer to five decimal places.

2. §7 = 0.21555
b. 57=0.18975
C. S7= 1.60976
d- $7=0.18985
€. $7=0.19176

185. Evaluate the integral.
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1551 +x)ax

T [ 3+£h1(1+ Y~ in(14x)|+C
2 6.‘( g.‘f 3 X 3 x

| %[E(x:— Din(1+x)-x(x-2)}+C

-

C. 1 -4 1 x*
lj(fx‘—?hl(l+:c)+T|{h1(l+:c)]]+C

4
15, -
d. ; (262 = Din(1 +x) +x(x=2))+C
e [ 1 1, 1, 1
S|l-—x+—x——x'+—In(1+x)|+
1[ 3'c ﬁ'c g'c 3h1(1 )+ C

186. Evaluate the integral.

1
f dxsin e dx
0

a. 1.274

b. 2.9200

c. 0.3185
d.5.274

e. None of these

187. Determine whether the series is convergent or divergent by expressing Sn as a telescoping sum. If it is
convergent, find its sum.

= 13
2 —

n=1m"+ 2n-

a. 27

2

b. 2
c. diverges

d 1
18
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188. The orbit of Hale-Bopp comet, discovered in 1995, is an ellipse with eccentricity and one focus at the Sun.
The length of its major axis is 369.9 AU. [An astronomical unit (AU) is the mean distance between Earth and
the Sun, about 93 million miles.] Find the maximum distance from the comet to the Sun. (The perihelion

distance from a planet to the Sun is *‘ ~¢Jand the aphelion distance is #! 7)) Find the answer in AU and
round to the nearest hundredth.

a. 373.98 AU
b. 375.98 AU
c. 368.98 AU
d. 371.98 AU
e. 377.98 AU

189. Test the series for convergence or divergence.

)m+1

_]_3??:

MH

m=1

a. The series is convergent.
b. The series is divergent.

190. Determine whether the improper integral converges or diverges, and if it converges, find its value.

j:; {;;a’:c

a. -15
b. 15
2
c. Diverges
d_1

191. Find an equation of the hyperbol_;a centered at the origin that satisfies the given condition.

Vertices: (+ 9, 0), asymptotes: y = + g X

a. x~ ¥
=1
g1 4

b 'L': IZ
CAE |
4 g1
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C. 1.1 IZ
£ _Z -1
21 4

d. IZ 'L':
=z <L -1
4 g1

192. Find the slope of the tangent line to the given polar curve at the point specified by the value of a.

r==.b=7

1
.

a — T

3
T

c.il

n=1Mmn

273

1

d. i
n=1 ?ID:

194. Use the Table of Integrals to evaluate the integral.

fgsxsin Ay oy

1 3
a. ﬁesxsin 4y — Eesxcos A+ C
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1 1
b. ﬁesxsin Ax + Egsxcus Ax+C

, 1
C o~ o%gin 4x— — ¥ cos 4x+C

10 20
d 1

1
' ﬁesxsin 4y — Eesxcus Ax+C

1 1
€ _ ﬁgsxsin 4+ Eesxcus Ax+C

r=fsinx, 0<x < T

195. The region under the curve * is rotated about the x-axis. Find the volume of the resulting solid.

a Ja-xt+cC

b.\y/2—x+C

C —J4-xt+cC

d -y2—-x+C

197. When money is spent on goods and services, those that receive the money also spend some of it. The
people receiving some of the twice-spent money will spend some of that, and so on. Economists call this chain
reaction the multiplier effect. In a hypothetical isolated community, the local government begins the process by
spending D dollars. Suppose that each recipient of spent money spends 100¢c% and saves 100s% of the money
that he or she receives. The values ¢ and s are called the marginal propensity to consume and the marginal
propensity to save and, of course, c +s =1.
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The number k = 1/s is called the multiplier. What is the multiplier if the marginal propensity to consume is
60%7?

a. 4
b.3
c.6
d.7
e. 2.5

198. Find the integral.

fta.nd':csecd':c ax

1

a 1 ;oL
Jtan'x+ 5 tan"x+C

b. 1 1
5 tan®x + 3 tan°x + C

1
tan®x — 3 tan®x + C

o

1
5

d 1 1
7 tan’x — 3 tan®x + C

199. Write a poéar equation in r and 6 of a hyperbola with the focus at the origin, with the eccentricity 3 and directrix
¥ = — Qegsc

a 27

"1 - 27%siné
b. _ 27

T 1 — 3sinf
c. 27

T 1+ 3siné
d. 27

T 1 —sin#
e. 5

T 1 + %sin &

13 11
200. Find an equation of the parabola with focus | > - Ol and directrix x = ~ BN

fy=X
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b. y=24x"—12

-
C. yo= 12x—24
2

X
y="—+2
ST 12

d.

e. ye =24x—-12

201. Find an approximation of the sum of the series accurate to two decimal places.
= (-

-~
n=1 N

a.-1.10
b. -0.89
c.-0.95
d.-1.02

202. Find an equation of the tangent to the curve at the point corresponding to the given value of the parameter.

x=cosf+sin2f8+6, y=sinftcos2f+6 H=m

x
a. == 3
1 2+,_
b. 2
y==

x
C. x 3
y=573
d 19 «x
Y= 0

e. None of these

203. Use Simpson’s Rule to approximate the integral with answers rounded to four decimal places.

1 —
f “+ Sde; n=6
1

a. 4.0879
b.5.7208
c. 5.1613
d. 4.6170
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204. Evaluate the integral or show that it is divergent.
== delx
cee dx7+4x+5

L

8

=
N

o
m|:q

d T

e. divergent

=

205. A sequenceis ‘977 defined recursively by the equation %n 0.5(a,—1 + a,— for 23 where a, =

18, a, = 18.
Use your calculator to guess the limit of the sequence.

a. 6

b. 18
c. 26
d. 17
e. 19

206. In the LORAN (LOng RANnge Navigation) radio navigation system, two radio stations located at A and B
transmit simultaneous signals to a ship or an aircraft located at P. The onboard computer converts the time

difference in receiving these signals into a distance difference 1= lBl, and this, according to the definition of a
hyperbola, locates the ship or aircraft on one branch of a hyperbola (see the figure). Suppose that station B is
located L = 400 mi due east of station A on a coastline. A ship received the signal from B 1360 microseconds
(us) before it received the signal from A. Assuming that radio signals travel at a speed of 940 ft /us and if the
ship is due north of B, how far off the coastline is the ship? Round your answer to the nearest mile.
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coastline

e L +
P

sending stations

a. 210 miles
b. 213 miles
c. 212 miles
d. 209 miles
e. 211 miles

207. Determine whether the series is convergent or divergent.
= 1

2 —

H=1H+_6?’3+12

a. converges
b. diverges

208. Find the integral.

ks =
fta.n‘xse::':c ax

a 1 1

5

3 sec”x — 3 sec’

X+ C

b 1 1
3 SECSX + 3 secC

1
7 -
SeC X— 5 secC

1
7 =
sec X+ 5 sec

S +C

o

5%+ C

1
=
d 1
7 %+ C

209. Find the interval of convergence of the series.

% (—1)%"

n=1 nt5
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a. [-1, 1]
b. (-1, 1)
c. (-1,1]
d. diverges everywhere
e.[-1,1)

210. Find the integral.

Pei
f:cl[:ci?]

= = cae) - - T
211. Find the area bounded by the curves ¥ = ¢0s¥ andy = cosx poreen ¥ =0 andx ==

a 1
4
b.4

c. 2

2

b | =

e. none of these

212. Write the form of the partial fraction decomposition of the rational expression. Do not find the numerical
values of the constants.

-

t—x—8

2 ]
2y =2+ 4x—4
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a. A N Bx+C

2x—-1 242

h, A Bx+C
+ Bl

2.‘("’1 I"—E

C. A Bx+(C
+ N

2x -2 x=+2

d 4 Bx+C
+ Bl

2x+2 P

213. Evaluate the function &) = €Sx4 Taylor polynomial of degree 4 centered ata = 0, and * — 1.
a. 0.7074
b. 4.2074
c. 3.2074
d. 2.2074
e. 1.2074

8
214. Write a polar equation in r and 6 of an ellipse with the focus at the origin, with the eccentricity 7 and directrix

x=—13

a, _ 13
7+ 8cosé

b. 104
" 7+8cosd
o _ 104
7—8cos

d 8
e 3—8snd
e _ 104
1—8cosd

215. Find the point(s) of intersection of the curves” = ! and” = 2€0s¢
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C. T T
) -]
d. T

1, 5
e. T

1, 3

216. Find an equation of the ellipse that satisfies the given conditions.
Foci: (0, £ 1), vertices (0, £ 2)

B Bl
Fr Fi

a. x V
= =1
4 3

b. x* 37
el .
4 3

¢ xt
3 4

d x* 32
Rl |
3 4

217. Find the radius of convergence of the series.

%n:”x”
n=1 3"
b R=
d ,_ 1
R=3
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b.

LA
I

(@]
LA
+
| ] P
i [}

o
L
|

]

e. 5+4/10

219. Find the integral.

f 32— Sx +4
— 5 dr
=2+

a. <4
In

-

E‘-

.

220. Find the integral using an appropriate trigonometric substitution.

]

+C
x—1

Page 54



Partice Problems

d. x2+25

————+cC
X

221. Find the integral.

f 3x—11 e

g -

x*—3x—6h

a Injx—1)x+6+C
b. In|(x —6)(x+ 1)} +C
C In|(x +6)x -1+ C

d. tnf(x + 1)(x -6+ C

222. Evaluate the integral.

223. Determine whether the sequence defined by “» ~ gnyq converges or diverges. If it converges, find its

limit.

5.??.

Page 55



Partice Problems

d. Diverges

224. 1f $600 is invested at 4% interest, compounded annually, then after n years the investment is worth
a, =600(1.04" 4o|1ars. Find the size of investment after 4 years.

a. $2,496
b. $512.88
c. $624

d. $701.92
e. $576.92

225. Evaluate the integral using an appropriate trigonometric substitution.

226. Find the radius of convergence and the interval of convergence of the power series.

e IH

n=1Hh [lnn}E

a. R=0.1={0}

b R=1,I1=[—1,1]

c. R=1,I=(—-1.1)
dR=occ . I=(—o, <)

227. Determine which one of the p-series below is divergent.

L
.3

j=
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. i
g} nle
d.
= 1
Z—
n=1#n
228. Find the integral.
fsinsxmsﬁx ax
1 1
a. o — 7

—g cos’x+ 7cos'x+C

b 1 1

5 cos™x— 7 cos'x + C
c. 1 1

7 cos’x— 3 3 cos’x + C
d 1 1

— 7 cos'x + 5 cosx + C

229. Use long division to evaluate the integral.

-

f xx;? o

(x—21)x+7)+ 4%+ 7|+ C

Qo

(e

(x+21)(x+7)-49nf+ 7|+ C

]

-

C. x*
——14x— 147 +Inf+ 7|+ C

-

d. x=
——14x+147+4%mf + 7|+ C

i

.‘

e.
T + 2y +1lnp+49|+C

230. Evaluate the indefinite integral as a power series.

f tan” 1(t4)dt
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a. X (—1)ynt3
cey DT
n=0 (n+3)

b. > -1 E‘4ﬂ+3
C+ 2. (=17
a=0 Zn+1)4n+3)

c. = (— 1)yt
cey DT
a=0 (@ntl)

d. > -1 r-—'ln +2
C+ 2. (=17
a=0 Zn+1)4n+3)

e. o -1 f4n+3
cey DT

231. Use the power series for FC) =33+ x 15 estimate ¥ +96 correct to four decimal places.

a. 1.5953
b.1.7189
c. 1.7195
d. 1.7156
e. 1.7200

232. Find a power series representation for

() = In(16 — t)

a.
Inl6— 2.
n=1 16"
=
b n16- 2
_?E=:|_i|‘?].5rE
c. = 1"
_?E=|:I ?’Ilﬁn
d. = 16"
2z
n=1 "
e. o 2
Inl6+ Z
n=1 16"

233. Use multiplication or division of power series to find the first three nonzero terms in the Maclaurin series
for the function.

fix)= 5S¢ cosdx
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a. , 115
51— 172+ —x*
b, , 115
5|11-9x2+ —x*
C. 115
1-9x+ x*
d. , 97
5l1-9x+ ?:.:4
€. . 67
sl1-17x24 ?:.:4

234. Determine whether the series is convergent or divergent by expressing Sn as a telescoping sum. If it is
convergent, find its sum.

- 3
2 57
n=12 rz{rr* - 1] :
a.l
b. 3
4
c.2
d. diverges
e. 1
4

235. Use series to evaluate the limit correct to three decimal places.
Tx—tan” '7;

lim ———

x—+0 x”

Select the correct answer.

a. 118.933
b.114.133
c. 34.3233
d. 114.333
e. 115.933

o
Im
236. Given the series mz=1 4 +5) estimate the error in using the partial sum sg by comparison with the
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— 1
series = ym .

3. Rg < 2.6130051
b. Rg > 0.0000052
C. Rg < 0.0000051
d.- Rg > 0.0000051
€. Rg < 0.000005

237. Determine whether the improper integral converges or diverges, and if it converges, find its value.

Lx%dr

x

a. Diverges

36

c. 1
gl

d.o

238. Find the integral.

.
f:cta.n‘}:c dx

1 5 1 _ 1 5
a. —x“tandx + —In|cosdx|— —x-+C
= s 7

- F A

1 5 1 _ -
b. —x“tandx + —In|cosx|- —x*+C
y b 7

i A

1 _ 1 _ 4
C —xtanSx+ —lIn|cosdx|— —x+C
) = )

i = i

1 1 1
d. —xtanSx + —In|cosSx|— —x*+C
5 y

P i

Lt

239. Find parametric equations to represent the line segment from (=23)t0(12,- 8].

ax=—2-14r,y=3-11r. 0<r <1
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b.x=—2-14t,y=53-11r, 0 <2
c.x=8-14f, y=3-11r. 0<¢r <2
dx=—-2+14¢ y=3-111, 0=¢ <1
e x=2+14t y=3-11r, 0= <1

240. A rubber ball is dropped from a height of 8 m onto a flat surface. Each time the ball hits the surface, it
rebounds to 50% of its previous height. Find the total distance the ball travels.

a. 16
b. 24
c.8

d. 32

241. Find the area of the region that lies inside the first curve and outside the second curve.
»=73cos?, r=1+cosf

b..ﬁi:}r
im
c. ,
4=7
d 4= T
4
T
e, 4 — -
4=

242. Find the exact area of the surface obtained by rotating the given curve about the x-axis.

¥ =cos 8. J.'=sin3|9= D<@<m/2
a. 6T
3

b, 18T

[ I N

C_lT[

LA

d T
4

e. None of these
243. Evaluate the integral using integration by parts with the indicated choices of u and dv.

f?rﬂcasﬁ?'dﬂ: 2 =36, dv = cosfdd

a. 3sinf +3cosf+C
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b. 3¢cosf +3sinf +C
c. 38smf +3cosf+
d. 3sinf —3cosf + C

e. None of these

244. Find all values of p for which the series ngl L2 converges.

ap<6
b.p<1
c.p>6
dp>1

245. Find the length of the curve.
x=3t"+5,y=20+5,0=¢r<1

a. 2.2 -2

b. 42
c. 42 -1
d.42-2

e. None of these

246. Determine whether the improper integral converges or diverges, and if it converges, find its value.
f cosx dx
6

a. 12

b.0

C.6

d. Diverges

247. Find an equation for the conic that satisfies the given conditions.
parabola, vertex (0, 0), focus (0, —6)

.
a. x*=fy
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€. x°=—y

248. Find the values of p for which the series is convergent.
= (-1

n=2 (in[2)

ap>1
b.p>0
c.p<O
dp<1

sinTu
249. Determine whether the sequence defined by “» =~ ~ g, converges or diverges. If it converges, find its

limit.

a. Diverges

b.1

c. |
g
d.o

250. The graph of the following curve is given. Find the area that it encloses.

¥ =3+ 135sin68
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a. 274 5
PEELE
b, 243
A= 2 =
d 274 35
pu— e
o 243
A=18n+ 2

251. Find an equation for the conic that satisfies the given conditions.

hyperbola, foci (0, £ 7) , vertices (0, £ 5)

b. I{.‘c—_s"]: _i_l
49 24

c. 7 1
24 7

d. «? + _:L': -1
49 24

e. y2 ¥
T

252. Sketch the polar curve with the given equation.

*=sndf, —mT=sxs 1T
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a. b.

253. Find the value of the limit for the sequence given.
{ 1-9-17---(9n+1) }
(9n)*

a. 0

b. -1
c. T

d.3
el

254. Determine whether the sequence defined by “» = 5 3, converges or diverges. If it converges, find its
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limit.

a 1
9
b. -7

C.

d. Diverges

255. Find the Maclaurin series for f (x) using the definition of the Maclaurin series.

F(x)=xcosl5x)

a. = (_1)H5HI:H+1

3
G

b, = I:—l)nf‘:nl':n-i-l
ngl} n!

c. = (_1)}!:':':.?21_:?2
3 ST
n=0 2n)!

d. =] (_l)ﬂﬁln.‘f:n+1
2
o e

e. % {_1)H+152nxln+1
S o

256. Find the polar equation for the curve represented by the given Cartesian equation.
x+y=4

a. »=4(cos 8+sin &)

o2
cos @—sin &

c. 4
cos @+sin &
d. 4
r=

cos @—sin &

e.»=2lcos 8+sin &)
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257. Find the sum of the series.

2 22 23 24
- - + - + ..
1-3 2.3 3-33 4-34

258. Find the radius of convergence and the interval of convergence of the power series.

= 246 . 2n
2

w1 357 (2n+1)

In+1

a. R=oc,I=(~0oc,x)
bR=1,I=(—-1,1)

¢c. R=0,1=1{0}
dR=1,I=[-1.1]

259. Use Simpson’s Rule to approximate the integral with answers rounded to four decimal places.
il 3
f J4 +sin“x de; m =6
0

a. 4.0689
b. 3.3296
c. 2.9599
d. 3.6993

260. Let a and b be real numbers. What integral must appear in place of the question mark ”’?”” to make the
following statement true?

fd @+ [ i?dt=?+J;x £ &

e X247 a  x2 i+ 7
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(e T
) f x:+3arx

==

b.f—x ﬁS e

& xc—

. e 8
C f I:+?d_‘c

— D

&

e. none of these
261. Use the Trapezoidal Rule to approximate the integral with answers rounded to four decimal places.

fl dx 7
T H=
g 2x +4°

a. 0.2029
b.0.1088
c. 0.1163
d.0.2326

262. Determine whether the sequence converges or diverges. If it converges, find the limit.

a. = gm'(rz+-1}
R

a.e
b.In3

c. diverges

263. Use a table of integrals to evaluate the integral.
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a._m+3ﬁm‘m—ﬁ e
* 1 3x+5+45
b. m 314’_ JI3x+5 -5 ic
x ?r:c+:3+...~,r!3T
c. 3J_ 3x+5-yS |
3x+5+ﬁ

‘J3x+5 5 s e
NETEENE

264. A particle moves on a straight line with velocity function ¥() = SIR@TCOS @ Eing s nosition function

s=fm)iff0)=0

a. cos wi+1
Teo

b. sin®er+1
Qe

Cc. sin‘wi—1
S
d. 1—cos®

G

il

g

e. 1—rcos’mt

B
265. Determine whether the series is absolutely convergent, conditionally convergent, or divergent.
= ( 4n?+3
a=i\ 3t +4

a. conditionally convergent
b. absolutely convergent
c. divergent

266. Use the Trapezoidal Rule to approximate the integral with answers rounded to four decimal places.

f3 dx :
0 Jx¥+4 -
a. 0.8528
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b. 0.9842
c. 0.4921
d. 0.4695

267. Use series to approximate the definite integral to within the indicated accuracy.

03 , 2
f e " dx lerror| < 0.001
0

a. 0.0354
b.0.0125
c. 0.0625
d. 0.1447
e. 0.2774

268. Find the integral.

f 3x—11 e

-

¥ =5c—6
a tn|(x+6)x—13+C
b. nf(x—1)(x+6)}+C
C Inf(x—6)x+ 1)+ C

d. tnf(x +1)(x -6+ C

269. Match the equation with the correct graph.
oy

- =1

25 9
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-x/by
€ |}IS represented below.

ey

=—8 O<y<

270. The region {be+y)k

Find the area of this region to two decimal places.
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-4 4
. g
-3 4+
10§

a. 22.76

b.17.89

c. 16.08

d. 15.89

e. 15.87

271. Find the integral.
f.‘cf’].m: ax

1,
a. —x (e —1)+C

1
' E.‘c"{]ﬂ_‘c— n+C

1 . 1
— '+ —+
?'c X

1
' E.‘C"(?]ﬂ_‘c— n+cC

272. Evaluate the indefinite integral.

f.‘ccusl[l:c dx

a1 . X
— +— +
100 sin10x 10 cosllx+C
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1 ;
b, os10x+ s 10x+C

100 10

1 x
- — +—sinl0x+
0 cos10x 10 smllx+C

d. ];—Ucoslﬂx+1'—;sin10x+ﬁ'

e. None of these

273. Determine whether the improper integral converges or diverges, and if it converges, find its value.
f cosx &
im

a. 0

b.5

c. 10

d. Diverges

274. Use a table of integrals to evaluate the integral.

f:c 24+ 2w dx

-
J

a. 7 3 -
(2x—1Nx+1)-+C

L ¥

15

-
J

b. 5 3
(3x—-2Nx+1)-+C

>

A

1

Lh

S

C. 242

(3x—2hW/x+14C

—
LA

5
d. —(3x—2Wx+1+C

1

LA

275. Determine the number of terms sufficient to obtain the sum of the series accurate to three decimal places.

=y
Z(L)”

nzo (4 1)!

a. 9
b.12
c. 10
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d. 11

276. Detgrmine whether the given series converges or diverges. If it converges, find its sum.
= -+ 7

no08nt +2

Lhen ta| =

. Diverges

a o
o | L

277. Use a table of integrals to evaluate the integral.

fe‘jxsin 3r dx

1 -
a. —Ee‘jx(isin 3x+5cos 3x)+C
b. _i =Sxpes
S e”"*(5sin 3x+3cos 3x)+C
c. —ie‘jx(isin 3x+5c0s 3x)+C
34
d.

1 Sxps e
- B x+ x)+
34 e~ "*(3sin 3x+ 3cos 3x)+C

278. Use a table of integrals to evaluate the integral.

[xJ5¥5xax

a. "
?ﬁ(f\x ~DE+17 2+ C

)
P V3G -2 1P 2C

-
c. ?(3x—2]x."x+l +
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2
d. ?ﬁl{3x—2]x#x+l +C

279. Find the length of the polar curve.

im
}'=?casﬁ':D£ﬁ'£T

e. None of these

280. Evaluate the integral.
%5 3in(tanx
f (tanx) P

Tsi X
-'T,fj SINX COSY

tad

(3]

Z

3
Lid
X

O
-Lxlr—l- l.-'mlr—t

c.0

d. 1. o4
¢ (n3)

1,
€.
— (In3
4ﬂn)‘

281. Find a polar equation for the curve represented by the given Cartesian equation.

.
x<=Ty

a. ¥=7tan fsec &
b.#=7sin &
c.F=Ttan @&
d.¥=7 cos fsin &

. ¥="7tan Acsc &
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282. Use the Table of Integrals to evaluate the integral.

f N 49:23—1 e
2

Rt ik T2 1]+C

X

O Tinf7c + 2957~ 1]+ C
“ @whﬁﬁhc
d'_@nmhhﬂmhc

- ——*A%:Ll+?h1|?x+1.l'l49x:—l|

283. Find a power series representation for the function.

11+
11—y

F)=n

n=0 117+ 25+ 1)

c. = .L.:H+1

no0 117+ 5+ 1)

o= 221.:}‘E+1
5 2
= 22

d

2n+l

e. = 1
Z J
n=0 11

284. Determine which series is convergent.

a 3.4 o5 6 T

4 9 10 11 12
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285. Wfite a polar equation in r and 6 of an ellipse with the focus at the origin, with the eccentricity 0.6 and vertex at

4]

286. Find the equation of the directrix of the conic.

287. Determine whether the geometric series converges or diverges. If it converges, find its sum.

288. Which of the given series are absolutely convergent?

b. 4

L

3

4,4
45

8

1+ 3siné
3

5 — 3 cosf
1.6

5 — 3 cosd
1.6

1 — 3 cosf
3

5+ 3sin &8

4
-—+
6

_ 14

" 7+ sing
a. x=7
b x=—7
c.x=2
d.y=—14
e y=14

4

+ —
8

b | =

b | =

c. Diverges

1

32

4

7
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289. Approximate the sum to the indicated accuracy.

& 3¢ 1
o’ nl (five decimal places)
a. 5.97777
b.3.97777
c. 6.97777
d. 2.97777
e. 4.97777

290. Find the radius of convergence and the interval of convergence of the power series.

] H

Z X

n=0 n+3

a R=3.I=[—3.3)
bR=1,I=(—1,1)
CR=1.I=[-1,1)
dR=3.1=(-3,3)

291. Let @ =S (8) , Where f is a continuous, positive, and decreasmg functlon on [ x:' and suppose that

kz 9% is convergent. Defining &2 =5 ~Sx where S = Z “'ﬂand Sp= Z“f , we have that

oo

J:H lf'(‘f}d‘f SRy= f FC)4 Eind the maximum error if the sum of the series §1 .2 is approximated by Sa0

a. 0.0250
b. 0.0006
c. 0.1000
d. 0.0025

e
292. Suppose that the radius of convergence of the power series }Eﬁcﬂx is 36 \What i the radius of
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o

2n

convergence of the power series ZDEHI :
fopes

a. 252
b. 6
c.1
d. 256
e. 16

293. Find the integral.

. .
f:cj— 2=t 5x -2
ey

=2t
a. x—1 2
2In - +x+C
X -
b. x 2
2In - +x+C
x—1 x—
C. x
2In - +x+C
I_]. .'f_].
d. x—1
2In - +x+C
X -

294. Evaluate the integral.

4
j;. _‘c-‘lc-Sarx

a. 12-8m12+Iny/8

b. 1 —].nﬁ

8ln12
C. 4—121ln8++/81n16
d. 4-8(In12 - n8)

e. None of these

295. Use the Midpoint Rule to approximate the given integral with the specified value of n. Compare your result
to the actual value. Find the error in the approximation.

Sﬁae_ﬂarx; n =6
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a. —0.00008
b. 0.60004
c. 0.00032
d. 1.00032
e. —0.00096

206. The curve * =2~ 6cos’t, y =tan 11— 2cos’t)

tangent lines at that point.

yv=—-—

X
3°° i)

297. Find the radius of convergence and the interval of convergence of the power series.

RS ng}n
ugﬂ n!

a R=9.I=(-95.9)
b.R=0.I={0}
c.R=9.1=[—-9,9]

dR=oc. I=({— o, )

298. Determine whether the improper integral converges or diverges, and if it converges, find its value.

=  fe"
— oo 5+€:x

a. m/6

“

i

b. /6

ax

cross itself at some point [xo. ¥o). Find the equations of both
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d. Diverges

299. Evaluate the integral.
x—1
[o| —|ax
=+ 2x

1 1
?x—?].n:c

a.
2

A

+C

3 1
?]-Ili:c+2]—?].n:c

e

C. 3
—2( x?;t a.rcta_n:c] +C

d. —2llnx— x)+C

e. None of these

300. Find the radius of convergence and the interval of convergence of the power series.

- (- D'(x—3)

ngl ﬁ
a R=1.1=[2.4)
b R=1I1=(2.4]
. R=3.1=[-3.3)
d R=3.I1=(—3,3)

+C
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Answer Key
1l.a

2.a

10. a
11. a
12. a
13.a
14. a
15.a
16. a
17. a
18. e
19.a
20.a
21.a
22.a
23.a
24.a

25. a
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26.

217.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44,

45.

46.

47.

48.

49.

50.

51.

a

a

d
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52.

53.

54.

55.

56.

57.

58.

59.

60.

61.

62.

63.

64.

65.

66.

67.

68.

69.

70.

71.

72.

73.

74.

75.

a

a
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sin t+cost+1
5(1+cos t)

76.

77. convergent

78. convergent

164 3143
79. 3 2
go, K29
81.II|{?
4m7—-8
82. e
1 1
83. ?a_rcta.n Ism x|+C
81
84.
o [ 1P (1P
8. TP Tl
x 2+l
. |3
— ~=f . -
SG-ED( ty 2n+1 - R=2
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87.

88.

89.

90.

91.

92.

93.

94.

95.

96.

97.

98.

99.

0.99260
p<-1
0.27940, error < 0.0000007
le| < 1
0.7788
134
6in(4)— 12
.
3.199558
converges
74.8 %
3
y==
X
!5!,_rJ
T\
3 4+
NN
1+ \MH____
1 i
§-4-3-2-1,] 12 3 45
24
34
44
iy
divergent
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8
100. 15

121
101. 4 7

102. False

103. 2,842.45

+C

1|5, 5

3£+
105. 7 T 43

106. 2tan~x+1+C

107.-0.931

108. m > 100

_x_
e+ 1

7

_ 1
100. 9(2 T4 ?].Il(

110. divergent

L D+ D)=
111. :E:[:' 250
34
112.°
&
113. 15
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114.

115.

116.

117.

118.

119. -

x = 15cos(ang). v =6sin(ang). 0 <ang <21

200.7125

645.96

12
v=——(x—-e)tl
e

120.-1.965 < x < 1.965.

121.

122.

123.

124,

125.

126.

127.

128.

divergent

convergent

1 4 3 3
-+ —+ — +
5 10° 10° 104
2ns

533 -3+ 6y—6)+C

£

C+3Y — R=

oy HERLT

19.8
sin(lnl4n)+C
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e "
130.% €

2
f 16cos 6+ 4sin’f 46
131. J, \/

i

—_ X
133, 32 —.R=3

n=0 M

134 _:L'=3?Tc+91'[:

135. diverges

138, ¥ =G H4)

139.

140 ~17 2= D+3— 1) +4x— 1P +x - D% R= oo

1+13

141. " 5
1

142 11773
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£
143. gg

144. divergent

145, 61642 —In{3+2,/2]]

B 6>
146. (1 - .‘c]3

147.0.016

= =

x- ¥

; . 3 _
148. 3 779.136  3.735.872

149 x=4cost,y=9—4sing 0<t<2m

150. True
1
151. 3

x

152. m

—arcsin

153. divergent

154 [TL. D)
4

ﬂ
155, <€

156. 28

157. converges
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158.

159.

160.

161.

162. -

163.

164.

165.

166.

167.

168.

169.

170.

171.

172.

173.

174.

175.

176.

dy =

(=W

n+1

=9l 1-&* [+ C

divergent
0.2868
13.3649
0.031414

7.879

j:s\/[l—mr?]%

10 F,,
— | 28

16

10.000

Page 91



Partice Problems

177.b

178.b

179. e

180. d

181. a

182. a

183. a

184. a

185. b

186. a

187.a

188. ¢

189. a

190. b

191. a

192. a

193. b

194.d

195. b

196. c

197. e

198. a

199. b

200. e

201.c

202.d
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203.

204.

205.

206.

207.

208.

209.

210.

211.

212.

213.

214,

215.

216.

217.

218.

2109.

220.

221.

222.

223.

224,

225.

226.

227.

228.

d

d

b
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229.

230.

231.

232.

233.

234.

235.

236.

237.

238.

2309.

240.

241.

242.

243.

244,

245.

246.

247.

248.

249.

250.

251.

252.

253.

254,

a

b
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255.d

256. c

257.c

258. b

259. b

260. c

261. a

262. a

263. a

264.d

265. c

266. a

267. a

268. c

269.d

270.a

271.d

272.b

273.d

274.b

275.¢c

276.c

277.d

278. b

279.d

280. c
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281.a

282.e

283.b

284.b

285. e

286. e

287.d

288.b

289.d

290. c

291.c

292. b

293. a

294.d

295. ¢

296. d

297.d

298. a

299.b

300. b
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