Exam

Name.

SHORT ANSWER. Write the word or phrase that best completes each statement or answers the question.
Referring to the table of integrals at the back of the book, derive the specified formula. Show all steps clearly in your
solution.

1) Derive a formula by using the substitution u = ax + b to evaluate 1)

x (ax +b)N dx (n =-1,-2)

Provide an appropriate response.
2) A tank which initially contains 225 gallons of water is drained according to the drainage 2)
rate information given in the table below.

Time (h) 0 1 2 3 4 5 6
Drainage rate (gal/h) | 409 335 27.4 225 184 151 123

(a) Use a trapezoidal approximation to estimate the amount of water
that has been drained during the first six hours.

(b) Assuming that after six hours the water continues to drain at the
rate of 12.3 gallons per hour, use your estimate from part (a) to find
the total amount of time it takes to drain the tank completely.

(c) Sketch a graph of the given drainage rate data.

(d) Assume that the drainage rate is given by a smooth function r, where
the graph of y = r(t) passes through the points you drew in part (c).
Tell whether each of your answers to parts (a) and (b) are
underestimates or overestimates. Explain.

3) Letf(x) =&, x= 1. 3)
2

(a) Find the area of the region between the graph of y = f(x) and
the x-axis.

(b) If the region described in part (a) is revolved about the x-axis,
what is the volume of the solid that is generated?

(c) A surface is generated by revolving the graph of y = f(x) about
the x-axis. Write an integral expression for the surface area and
show that the integral converges.

(d) Use numerical techniques to estimate the area of the region in
part (c), to an accuracy of at least two decimal places.

4) The Cauchy density function, f(x) = S oceurs n probability theory. Show that 1)

(1 +x2
J
., W(1+x2)

Use a calculator or computer with a numerical integration routine to estimate the value of the integral. Round your
answer to five decimal places.

1
5 [ e 5)
0

Provide an appropriate response.

6) The standard normal probability density function is defined by f(x) = «/]27 o x2/2. 6
=

e x2/2 gy -1

Ne Neza
(b) Use the result in part (a) to show that the standard normal probability density function
has mean 0.

(@) Show that [
0

Use a calculator or computer with a numerical integration routine to estimate the value of the integral. Round your
answer to five decimal places.

2
7) f 4-x2 dx 7)
-2

Provide an appropriate response.

3
8) The natural logarithm of 3 s the value of the integral In 3= [ < _ Find an upper bound  8)
x
1
for the error incurred in estimating the integral using Simpson's Rule with n = 10 steps.

9) The standard normal probability density function is defined by f(x) :ﬁlz—e' x2/2, 9)
E

(a) Use the fact thalf -x2/2 dx =1 to show thalf 1 2e-x2/2gx L
A2 o N2m 2

(b) Use the result in part (a) to show that the standard normal probability density function

has variance 1.

Referring to the table of integrals at the back of the book, derive the specified formula. Show all steps clearly in your
solution.

10) Derive a formula by using the substitution u = ax + b to evaluate 10)

x (ax + b)~1 dx

Use a calculator or computer with a numerical integration routine to estimate the value of the integral. Round your
answer to five decimal places.

p
11) f SOX g 11)
/2

Referring to the table of integrals at the back of the book, derive the specified formula. Show all steps clearly in your
solution.

12) Derive a formula by using a trigonometric substitution to evaluate 12)
2
X

dx

Provide an appropriate response.

. * 48 ) “ 43 )
13) i) Show that dx diverges, and hence dx diverges. 13)
o X4+l XA+
b 43
i) Show that lim [ ——ax =0,
b ¥ x4+ 1

+o0
14) A student wishes to find the integral [ f(x) dx of a function that has the property limit  14)
0

lim  f(x) = 1. Why can this not be done?

X—>toe

15) How large must n be in order to guarantee that| Eg | < 0.0001 when Simpson's Rule is used  15)

3 dx
to estimate In3 = f &,
1

16) How large must n be in order to guarantee that‘ ET ‘ =<0.001 when the Trapezoidal Ruleis  16)

3 dx
used to estimateln3= [ <X
x
1

Use a calculator or computer with a numerical integration routine to estimate the value of the integral. Round your
answer to five decimal places.
£
17) f cos (x2) dx 17)
0

Provide an appropriate response.
18) Here is an argument that In 2 = « - . Where does the argument go wrong? 18)

ln2:ln1+1n2:ln1—ln%

= Jim 1n [%} ln%

X -

= lim [ln

= li 1 -1)-1
Jim =D

= Jim fnGe-1] - Jim [ing

3
19) The natural logarithm of 3 is the value of the integral In 3 = f % . Find an upper bound  19)
1
for the error incurred in estimating the integral using the Trapezoidal Rule with n = 10
steps.

20) A student wishes to take the integral over all real numbers of f(x) = %, ifx< Oiz, ifx>0 20)
x

and claims this is zero because -= + = equals zero. What is wrong with this thinking?

Referring to the table of integrals at the back of the book, derive the specified formula. Show all steps clearly in your
solution.

21) Derive a formula by evaluating 21)
J
by integration by parts.




Provide an appropriate response.

22) (a) Show that f e~2X dx :%e-‘i <0.0092 and hence that f X2 dx < 0.0092. 22)
2 2

B 2
(b) Explain why this means that f X2 dx can be replaced by f ex2 dx without
0 0

introducing an error of magnitude greater than 0.0092.

b
23) A student claims that f f(x) dx always exists, as long as a and b are both positive. 23)
a
Refute this by giving an example of a function for which this is not true.

5

3 . 5 .
24) Show that [ —B [T 7 _d 7 de "
AR R A P RS S P

+oo too
25) Astudentneeds [ e /x| dx s this integral the sameas2 | e=Ix| dx, andifso, 25
. 0
why?

Referring to the table of integrals at the back of the book, derive the specified formula. Show all steps clearly in your
solution.

26) Derive a formula by evaluating 26)
X1 tan-1 ax dx

by integration by parts.
Provide an appropriate response.

7/2
27) You wish to estimate the integral f x cos x dx by using the Trapezoidal Rule withn = 27)
0

8 steps.
a) Find an upper bound for |f'(x)|on [0, /2] by reasoning as follows:
|£"(x)] =]-2 sin x - x cos x|

<2Jsin x| +|x| [cos |
b) Use the upper bound for|f"(x)| that you obtained in part a) to find an upper bound for
the error , |ET incurred in estimating the integral by the Trapezoidal Rule.

How do you think that the actual error will compare to this upper bound?

<) Find an improved upper bound for |f"(x)| on [0, x/2] by graphing the function f'(x) = -2
sin x - x cos x on a graphing calculator and estimating the maximum value of [f"(x)| . Use
this improved upper bound to obtain an improved upper bound for the error, |E].

d) Use the Trapezoidal Rule with n = 8 steps to estimate the integral.

. LT . . . .
e) The exact value of the integral is5 - 1. Determine the error, \ET , in your estimate in

part c)
f) How does the actual error compare to each of your error estimates in parts b) and c) ?

Referring to the table of integrals at the back of the book, derive the specified formula. Show all steps clearly in your
solution.

28) Derive a formula by using a trigonometric substitution to evaluate 28)
f a2-x2 dx

Provide an appropriate response.
dx
x3+

o
29) (a) Show lhatf n converges. 29)
0

* _dx
(®) Show that [ <0.0002.
50 x3+1
* dx 50 gx
(© Suppose [ is approximated by [ Based on your
0 x3+1 0 x3+1

answer to part (b), what is the maximum possible error?
dx
X341’

©
(d) Use a numerical method to estimate the value of |
0

®

€, etermine whether converges or diverges, and justi

() D ine wheth dxl ges or diverges, and justify
-1

your answer. If it converges, estimate its value to an accuracy of at
least two decimal places.

1
30) Explain why the Trapezoidal Rule gives an exact value for the integral f (3x-7) dx. 30)
-1
31) (a) Express =1 _ ssasumof partial fractions. 31)
x2-3x-10
() Evaluate [ =21 qx
X2 -3x-10
2 _3x-
(© Bvaluate [[2E=3x=21 g
x2-3x-10

(d) Find a solution to the initial value problem:
Ay 3Gy
dx x2-3x-10

Referring to the table of integrals at the back of the book, derive the specified formula. Show all steps clearly in your
solution.

32) Derive a formula by evaluating 32)
X1 baAX dx

by integration by parts.

5 6
Provide an appropriate response. Express the integrand as a sum of partial fractions and evaluate the integral.
33) Explain why Simpson's Rule gives an exact value for the integral 33) g0y [48:2 3% . 3 40 1)
! (16x2 +1) —
[ @3+ae-minax. s . 5 ] ;
0 A) = tan-1(4x) -————+ C B) —tan~1(4x) - ———— - ————+C
4 16x2 + 1 4 16x2+1  (16x2 +1)

1 3 tan-1 1 2|t

34) (a) Find the values of p for which f LP dx converges. 34) o i (163 + 16x2 + 1 e D) n 162 +1] 16x2 + 1
X

0

1
(b) Find the values of p for which [ LP dx diverges.
0 X

MULTIPLE CHOICE. Choose the one alternative that best completes the statement or answers the question.

Determine whether the improper integral converges or diverges.

” dx
%) [ a 35)
15 NeX-x3 -
A) Converges B) Diverges
Use the substitution z = tan (x/2) to evaluate the integral.
de
0 [0
0) 3+cosO 36) _—
'\/E '\/E X 1 1 X
N2 pan-1| 22 = —tan-1|= =
A) > tan {2 tan2}+c B)ztan {Ztanz}JrC
Q) tan-1 [% tan %} +C D) tan-1 tan %} +C
Determine whether the improper integral converges or diverges.
37) O 4x 37)
Inx —_—
A) Diverges B) Converges
Evaluate the integral.
38) f 7 sect x dx 38)
A) 7(secx + tan X+ C B)-Ztandx 1 C
7 7
C)gtan3x+C D)7tanx+§tan3x+c
39) f x 4X dx 39)
2(4%)
x
X) - 4
A)x (#¥) -4X+C B)2(1n4)
X@) | 4x @ ax
C C D -
) In4 +1n24+ ) In4  1n24
7

Evaluate the integral by eliminating the square root.

n/4
41) f A/1 - cos 4y dy 41)
0
A)4 B)% Q)2 D) 242

Use your calculator to approximate the integral using the method indicated.

42) Trapezoidal Rule, f xln x dx, n =100 42)
1
A) 2.8527 B) 2.9749 C) 29436 D) 2.858

Provide the proper response.
43) The error formula for the Trapezoidal Rule depends upon 43)
i) f(x).
i) £ (x).
iii) £ (x).
iv) the number of steps
A) iand iii B)iiand iv Q) iii and iv D) i, iii, and iv
Evaluate the integral.

I
144) f 101X 4y 14)
x

10ln x Inx 10ln x 10ln x
<In10 + B) 10! +C C)ix +C ni0 +

A)

Express the integrand as a sum of partial fractions and evaluate the integral.

4 32
45) f _3xe+x+16 o 45)

0 (X2+16) (x+1) —

A) 2,192 B) 1.786 Q) 1.096 D) 4.384

Evaluate the integral by making a substitution and then using a table of integrals.

16) J‘ In x

46)

A)In|x|-10In|n | +10] + C B)In|x| +x-101InIn|x + 10| + C
Q) -10In|in|x| + 10 + C D) In|x| - 10 In|x + 10 + C

0+ X




Determine whether the improper integral converges or diverges.

Solve the problem.
53) Find the volume of the solid generated by revolving the region in the first quadrant bounded by 53)

47) f Y 47) JEE
L e - the x-axis and the curve y = sin 6x, 0 = x = /6 about the line x =/6. i
1 1 1 b
A) Converges B) Diverges A) g -n B) 7o SEra D)3
Solve the problem.
n 54) Estimate the minimum number of subintervals needed to approximate the integral 54)
48) Find the area of the region between the curves y =tan2 x and y = sec2 x from x = 0 tox = 5 48) 2 —_—
. . L. [5x4 -6v9ax
A = )= =
) B)15 A3 D¢ 1
with an error of magnitude less than 104 using Simpson's Rule.
Evaluate the improper integral or state that it is divergent. A)22 B) 14 10 D) 12
* -1
49) f bﬂ"zx) dx 49) Solve the initial value problem for y as a function of x.
1+ x -
0 " 5 -2 -1, 50)=3 55)
A) Zn{l +ﬂ B) 4In {1 +%] Q) 21 D) 2{1 +ﬂ . )
X + X
Ay==In Bly=——"2—+3
4 x=-2 a1 -x2
Use the substitution z = tan (x/2) to evaluate the integral. 1 ‘2 1
SO)f i dx 50) L)y:KIn _2‘+3 D)y:iln\secx +tanx|+3
sin X + €Cos X —_—
x x
Tetand N2-1+tans Use a trigonometric substitution to evaluate the integral.
A)2In +C B)A2In +C 4
—dy
1-tan2 2 1+2tan> - tan2 > 56) f > 56)
2 2 2 1/e 2% - ¥(iny) —_—
i 24 tan% A) 0.039 B) 0.041 ©)0.197 D) -0.405
. 2-1+x . .
Cln o2 +C D)2 In SEPRREPEY 4 c Express the integrand as a sum of partial fractions and evaluate the integral.
2 2 dx
) [ 57)
x2(x2 - 16) —
Use a trigonometric substitution to evaluate the integral. A) 1,1 In|XE 4], c B) x4, c
In3 l6x 128 x-4 16x 64 x+4
51) f —ekdx 51)
1 1 X 1 1 x-4
22X E— — 4 —In|2 =X —
0 NeX+1 Otex "8 M [x7a| € D) 5o * 125 5|+ €
A)In6-1In(1+4/2) B) In (e3 +4/10)
Evaluate the integral by separating the fraction and using a substitution if necessary.
3 W4 oo
Q) In@3 +4/10) - In(1 +4[2) D) In 58) f cosf-1 4o 58)
/6 sin2 0 —
Evaluate the improper integral or state that it is divergent. A)3-A6 B)3-~2+f3 Q)-3+A2+3 D)3-AZ-Af3
© 4 p
52) e x 52) Express the i;\(t)egrand as a sum of partial fractions and evaluate the integral.
a2 n k3 59) f 8 & 59)
A) z{uﬂ B) 4Inf1+3 Q) 4In2 D) 4In X216 _—
A) 5.350 B) 3.547 C) 1.350 D) -1.350
9 10
Evaluate the integral. Evaluate the integral by reducing the improper fraction and using a substitution if necessary.
2
60) f sc2 70 cot 70 60) 66) f 1 4 66)
— 16x2 + 49 —
A)-—Ltan276+C B) - co20+C 7 7
1 1 A)x-ztan-1; +C B)x—gln‘lbx2+49‘+c
1 1
C)—csc3760 cot2 76 + C D)-—cot270 + C
)G o7 )15 Q) x-1In| 16x2 +49 | + C D)x—%lan’l{%}+c
Evaluate the improper integral or state that it is divergent.
0 Solve the problem.
61) f 19xe3X dx 61) 67) Estimate the minimum number of subintervals needed to approximate the integral 67)
= 2
. - f Alx +4 dx
A)-2.1111 B) Divergent C) -4.667 D) 0.3333 0
Evaluate the integral by using a substitution prior to integration by parts. with an error of magnitude less than 104 using Simpson's Rule.
2 A)3 B)4 0) 2 D)
62) f Xt ) ) ) Q) )6
2+ 14 - . ) . . . I
Evaluate the integral by reducing the improper fraction and using a substitution if necessary.
A)%’\x2+l4—7ln(x+ x2+14) + C B)%’\x2+14+7ln(x+’\x2+14)+C &) 28X2+10xd )
== dx
4x-1 _—
O+ 14-7In (x+AR2+ 19+ C D) Z 2 14+ 7In (x +Ax2 + 14) + C
2 2 7 7 7
A)2+In= B) 6 Q) 6-=—In— D)6 +In—
3 3 3
Determine whether the improper integral converges or diverges.
0 Evaluate the integral.
63) f 19e5X dx 63) a/2
- 69) f cos22x sin32x dx 69)
A) Diverges B) Converges 0
4 2 1 1
A= B) = Q— D) -
Solve the problem. 5 5 10 5
64) A surveyor measured the length of a piece of land at 100-ft intervals (x), as shown in the table. Use  64)
the Simpson's Rule to estimate the area of the piece of land in square feet. 70) f tand 9t dt 70)
3 3
A)M"Tg‘-tanmﬂuc B)m;i;)l—étanz‘}br%tan‘}brerC
09t 1o oiivic D)ot Lo o
27 9 2 9
Evaluate the integral by multiplying by a form of 1 and using a substitution (if necessary) to reduce it to standard form.
A) 34,500 f2 B) 29,000 2 ) 28,000 f2 D) 28,500 12 v e by muTiplying By & v
71) | ————dx 71)
1-sinx
65) Estimate the minimum number of subintervals needed to approximate the integral 65)

4
[ 628
1
with an error of magnitude less than 10-4 using the Trapezoidal Rule.
A) 949 B) 238 Q92 D) 475

B)-In| secx +tanx | +In|sinx |+ C

A)In|secx+tanx|-In|cosx|+C
Q) tan x + secx + C D) In| secx + tan x| +sec2 x + C
Evaluate the integral by first performing long division on the integrand and then writing the proper fraction as a sum of
partial fractions.
3 2
7) [B2E8EA8 72)
X2 +x —

A)4x2-8In|x+1|+8In| x| +C
Q) 8x2+8In|x+1|-8In| x| +C

B)8In|x+1|-8In|x| +C
D)4x2+8In|x-1|-8In| x| +C




Find the integral.
7 [x2[3 2 73)
A)%()@ +2p/2c B 23 +2P/2 ¢
c)é(ﬁ w224 D)_é(xgﬂj—l/hC
Solve the problem.

7
74) Find an upper bound for the error in estimating f 3x cos x dx using Simpson's Rule withn=8 74)
0
steps. Give your answer as a decimal rounded to five decimal places.
A) 0.00498 B) 0.00623 C) 0.00391 D) 0.00889

Express the integrand as a sum of partial fractions and evaluate the integral.
o [ 4x4+30x2 + 50

75) dx 75)
X(x2+ 5)2
A)2Injx|-—t—+C B)71In|x| +In|x2+5| +C
X2 +5
Q) 21n|x|+In|x2+5|+C D) 2In |x| + In|[x2+ 5| - —2— + C
x2+5

Use Simpson's Rule with n = 4 steps to estimate the integral.

1
76 [ 28 dx 76)
-1
25 50 - 67 83
AF B i D)
Use i ion by parts to ish a ion formula for the integral.
7 [ xneaxax 77)

n e-ax
A)fxnc—axdxz_%Jr?f n-1 g-ax dx

N e
B [ xneaxay = 2ET N [ gy

. xNe-axX n
O [rneacay =T LD 2 eax ax
a a

Solve the problem.
78) Suppose that the accompanying table shows the velocity of a car every second for 8 seconds. Use ~ 78)
Simpson's Rule to approximate the distance traveled by the car in the 8 seconds.

Time (sec)|Velocity (ft/ sec)

® N U R W= O

A) 168.33 feet B) 169.50 feet C) 126.00 feet D) 170.33 feet

7

)

The length of the ellipse 79)

x=acost, y=bsint, 0st=2n
is

/2
Length = 4a f 1-e2cos2t dt
0

where e i the ellipse's eccentricity.
Use Simpson's Rule with n = 6 to estimate the length of the ellipse whena=2and e = 1/3.

A) 12.1751 B) 12.2097 C) 11.8956 D) 11.2546

Evaluate the integral by eliminating the square root.

80) 1Hcos 2x gy 80)
-n/2
A)0 B)2 o1 D) -2
Evaluate the integral.
81) f (1- 6x) eBx - 9x2)dx 81)
A) 3(1 - 6x)el3x - 9x2);. ¢ B) %(1 —6x)eBx - 9x2);. ¢
1) % Bx-92); ¢ D) 3eBx - 9x2); ¢

Evaluate the improper integral or state that it is divergent.

D) f XN e=aX dx = - axN e~aX + na f xn-1 e-ax dx 82) f’ dt 82)
6 t2-5t —
A-Lie B)5In6 Otme D)Lins
5 5 6
13 14
Solve the initial value problem for y as a function of x. Evaluate the integral.
d /8
2_36SY _ - 2
83) x\x2 - 36X = 1,x>6, ¥(12) =0 83) 88) f St g 88)
0 3+ tan 2x
1 X @ 1. 41X
A)y=—sec1Z - B)y=—sin"1=+ 1, (4 4 1, (1 4
6 6 18 6 6 1.2 4 Lt 4
1 x X x Aghn [3J v3 oz [4 o [4
11X f—secl XX
Qy 3 sec™ 3 D)y =sec 53
25 -x2
89) f NB-XE G 89)
Evaluate the integral. x -
84) f 23x sin x dx 84) A) _sinfl[%J _ N2 B)A[25 -2 - Sinq[%} e
A) 23sinx - x cos x + C B) 23 sin x - 23 cos x + C ONB 2450 D) 257x275111‘+’\]2 2 .
C) 23 sin x - 23x cos x + C D) 23 sin x + 23x cos x + C x
85 [yevay 85) Solve the problem.
1 3 3 3 1 90) Find the volume of the solid generated by revolving the region in the first quadrant bounded by 90)
A) e'2>'{7y3 SRy - E} +C B)-gyte2y+C y =eXand the x-axis, from x = 0 to x = In 7, about the y-axis.
A) 7xln 7 B) 2x(7In 7 - 6) C) 14xn 7 D) 2x(7In7 - 7)

0- %enyLvS iy24y46]eC D) -e-2y| %ys +%y2 +%y +% iC

Solve the problem.
86) Express f sin9x dx in terms of f sin7x dx 86)

A) f sin9x dx :%aingx cosx+%f sin’x dx
) 1. 1(.

B) [ sindx dx =sin?x cos x +- [ sin7x dx
9 1.8 8.7

O J sindxdx =gsinSx +5 | sin”x dx

D) f sin9x dx :%singx cos x +§f sin’x dx

87) Express f cotllx dx in terms off cotIx dx 87)

A)fcot“x dx :—%Cotmx csex —fcot9x dx
B) f cotlhx dx = - —cotlx - [ cot9x dx
C)fco(“x dx :-%Ocotmx +fco(9x dx

D) f cotllx dx :—%Cotmx —%f cotIx dx

Use the tabulated values of the integrand to estimate the integral with the Trapezoidal Rule with n = 8 steps. Then find
the approximation error ET. Round your answers to five decimal places.

n/4
91) f csc 220 do 91)
/8

0.44179(1.67351
0.49087 |1.44646
0.53996(1.28570
0.58905(1.17157
0.63814(1.09202
0.68722(1.03957
0.73631(1.00970

0.78540|1
A) T =0.50160; ET = -0.00160 B) T =0.52614; ET = -0.02614
C) T =0.57523; ET = -0.07523 D) T = 0.50002; ET = -0.00002

Integrate the function.

_ 212
92) f%dx,x<2 92)
. I

A - ﬁflm +C B—t s eC

“@- x2)3 2 @-x2)1/2

3/2 3/2
o8 ¢ py- 4o
x3 12x3
16




Evaluate the integral by using a substitution prior to integration by parts.

%) [InGx+3:2) dx

93)

Determine whether the improper integral converges or diverges.

2 dx
101) f o1l dx 101)
A) In 3x +3x2) -2x + C B) In (3x +3x2) +In (x +1) + C 0
C) xIn (3x +3x2) +In (x +1) - 2x + C D) xIn (3x +3x2) + C A) Converges B) Diverges
Evaluate the integral by eliminating the square root. Solve the initial val;e problem fory as a function of x.
n/2 102) Afx2 - 812X = x, x>9, y(18) = 0 102)
94) f f36csc2 ¢ - 36 dt 94) dx Y
/6 Alx2 -
A) y:"f81 B)y =Ax2-81
Give your answer in exact form.
N
A)In2 B)61n2 06 D)61n0.5 Q) y=nlx2-81-9[3 D)Y:%M'g
Determine whether the improper integral converges or diverges.
P Solve the problem.
95) f 612 dx 95) 103) Estimate the minimum number of subintervals needed to approximate the integral 103)
1 7/2
A) Converges B) Diverges 4 sin x dx
-n/2
Evaluate the integral by using tri ic identities and to reduce it to dard form. with an error of magnitude less than 104 using the Trapezoidal Rule.
96) f sin 2x sec x dx 96) A) 58 B) 322 C)228 D) 114
A) -2cos x +C B) cos x +C Q) 2sinx +C D) -cosx +C Evaluate the integral.
Solve the problem. 104) f cott 8t dt 104)
97) Find the volume of the solid generated by revolving the region bounded by the curvesy =sec2 x 97) coB38x  cot2 8x coB38x  cot 8x
x . A) - % +T+x+c B)—T+7+X+C
and y = tan? x, 0 = x ==, about the x-axis.
5
3
3 2 )-8 cotdx D) - B | corgxx+ C
A) 573 PES Qn D)% 15 5
Use Simpson's Rule with n = 4 steps to estimate the integral.
Evaluate the integral. 3
98) f —dx 98) 105) f x dx 105)
1+(5x+6)2 0
9 15 9
A) é sin-1 (5x+6) +C B) tan-1 (5x+6) +C A)9 B o4 D)=
NS . 1
O5tanl (x+6) +C D) tan~! (5x+6) +C Determine whether the improper integral converges or diverges.
i . . e 106) f & ax 106)
Use your calculator to approximate the integral using the method indicated. 1 A1+ x2
3
99) Simpson's Rule, f [4 < 1 %J dx, n =100 99) A) Diverges B) Converges
0 :
Solve the problem.
A) 12,657 B) 12.7823 C) 12,6768 D) 12.6931 i ) .
107) An ol storage tank can be described as the volume generated by revolving the area bounded by 107)
3 ,x=0,y=0,x =3 about the x-axis. Find the volume (in m3) of the tank.
100) Simpson's Rule,f Ax+4 dx,n=100 100)
0 B) 17.5m3 ©) 146 m3 D) 237 m3
A) 6.9758 B) 7.1088 Q) 7.0135 D) 7.0292
17 18
Evaluate the integral. Express the integrand as a sum of partial fractions and evaluate the integral.
3x2 - 27x + 30
108) f (3x +2) e4x dx 108) 115) | 22222277 gk 115)
5 I 5 x3 - 8x2 + 15x e
3etx i Meax i ¢ 3 edx o edx s C
A)prerBrpe i+ C B)-gxemd- e+ C A)-31n|x-5|+4In[x-3] +C B) In|x| - In|x - 5] + In|x - 3] + C
0 Zreix Menin s D) L2 e - 5608 C ©)21In|x| +4In[x - 5| -3 In|x - 3]+ C D) 2 In|x| -3 In|x - 5| + 4 In[x - 3| + C
1 16
Use the Trapezoidal Rule with n = 4 steps to estimate the integral.
3
72 f 8
109) [ (- cos 40) cos 2xdx 109) 116) | 2 dx 119
/12
141 141 282 142
1 1 1 11 A) B)—— =2 D)~
A)-op B)Tg C)Z% D)-5¢ )50 )25 9% )5
Evaluate the integral.
110) f’\l()— 2 d 110
) X ) 117) f sind x cos x dx 117)
A3Af6-x2 8 sinl L4 C B3N 16-x2-81n| x++[16-x2| +C
sindx sindx sinbx sinbx
A)——+C B)——+C Q) ——+C D)——+C
C)%'\Iléfx2+85in'1i+c D)sin‘1§+C 6 5 5 6
Integrate the function.
Find the surface area or volume. 5 6ad
64 dx
111) Use an integral table and a calculator to find to two decimal places the area of the surface generated ~ 111) 118) f 118)
¥ p 8 612
by revolving the curvey =x2/2, 0 = x =3, about the x-axis. 0
A)57.10 B) 70.07 €)80.29 D) 98.14 A) 53@ B) /39 - 39 ©)393/2 D) g
Solve the initial value problem for x as a function of t.
12) (1+20 X 2x2+1, t>2,x@) =tan1 112) Evaluate the integral
dt e sinhd A/x
119) J‘de 119)
A)x=tan~1 [Inft+2 - In4 +1] B)x=tan [Inft+2| - In4 +1] x
L. A)%sm}ﬁ\/;coshﬁ+%xsm1nf-%«&+c
C)x=tan[In|t +2| - In4] D)X:W'ﬁ
B) %sinh3 X cosh x -% sinh 2x % x+C
Use the Trapezoidal Rule with n = 4 steps to estimate the integral.
0 C)IT %sinh3'\/;cosh'\/;f%sinhz»\/;+%,\/;]+C
113) f sin x dx 113) x
- B - G D)%sinh:i'\/;cosh'\/;—%binhz'\/;+%'\/;+c
A) - B - Q) -(1+2)n D)-—p=x
Evaluate the improper integral.
. 3
Evaluate the;ntegral. 120) f » In6x dx 120)
114) f 6x In x dx 114) 0
9 9 9 9 1 9 9 9
2 Z _Z 2 -2 = Z 2 _Z
A) 5 In6 - B) = In18 -~ Q-5 Ini8+ D) In18 -
A)9.48 B) 6.70 Q) 402 D) 552

20




Evaluate the integral by making a substitution and then using a table of integrals.

121) f dx

x(25 + (In x)2)

1 X 1 Inx
—tan-1|Z —tan-1[ =2
A)Stan {:‘] +C B)Stan [ 5 J+C

0 Lein-1[Inx) . ¢ D) Lsin-1[X] + ¢

5 5 5 5
Evaluate the integral.
) | ‘Nwd
—=aw
PN
A Nw A A
A) n W+C B) 4 +C Q) i +C i

Evaluate the integral by first performing long division on the integrand and then writing the proper fraction as a sum of

partial fractions.

121)

122)

+C

Evaluate the integral.

126) f AT g 0o
A) - A3X-7 '\/7 A3x -7 -~7| '\/7 B)—7“3X’7 +3—'\ﬁtan'1 N7
X 7 A/ oy N 7 2
—_—t Stan_lq D) - 317 7 %ﬁtﬂn_

Use the tabulated values of the integrand to estimate the integral with the Trapezoidal Rule with n = 8 steps. Then find
the approximation error ET. Round your answers to five decimal places.

2
27) [T a-23a 127)

x4
123) f & 123)
x2-25 —
3
A)% +25x +12—51n\ -5 -ﬁln\ x+5| +C
3
B)%+25x+1§—51n\x—25\—%]n\x+25\+c 2
A) T = -20.12501; ET = 0.12501 B) T = -10.06250; ET = 0.06250
3
QXT +ifln\x-5\ -%m\ms\ +C C) T=-10.125; ET = 0.125 D) T=-11.75 BT =175
D)LS +25x—£ln‘x 5 +£ln\x+5\ L C Use i ion by parts to ish a reduction formula for the integral.
3 2
128) f xn e X2 dx 128)
Solve the problem. a f e ax - Lt x2 o021 [0 o2 g
124) Estimate the minimum number of subintervals needed to approximate the integral 124) 2 2
5
[ 6x+)ax B f xnex®ax - 2xn1e-x2 2= 1) f w2 e 32 dx
0 f 2 1 2.1 f 2
NeX2 dx = - ixne=x2 4 1 | yn-1e-x
with an error of magnitude less than 10~4 sing the Trapezoidal Rule. OJ xtemXTdx =-gxfemXT 7 ] xilem X dx
A0 B3 02 D)1 D)fx" e X2 dx =nxn-le x2+2nfxn4 &2 dx
Use the Trapezoidal Rule with n = 4 steps to estimate the integral. Evaluate the integral.
5
125) f x dx 125) 129) f x csc23x dx 129)
0 s » » A) - x cot 3x + In [sin 3x| + C B)%xcmsx%m\smsxhc
A)25 B a5 D)
©) - 3x cot3x+ 9 In|sin3x| + C D) -% X cot3x +% Insin 3x| + C
21 22
Provide the proper response. Evaluate the integral.
130) When we use Simpson's rule to approximate a definite integral, it is necessary that the number of 130) 137) f tanS 3x dx 137)
partitions be 2 .
A) a multiple of 4 B) an odd number A) %tan4 3x - %tanz 3x-1In| cosx|+C B) %tan4 3x - %tanz 3x - %In | cosx|+C
C) an even number D) either an even or odd number 1 ) h 1 1 1
Q- Er.-m4 3x+ EtanZ 3x-3In | cosx|+C D) ﬁtan‘l 3x - EtanZ 3x+3in | cosx|+C
Evaluate the improper integral or state that it is divergent.
131) fﬁ x3 ex4 dx 131) f dx
138) | —— 138)
i xA/36 + In2x
1 1 .
Ag B) -2 Qo D) Divergent A) cosh-1 1.:3x . B) tan-1 [méxJ ‘C
Evaluate the integral. O sin-1{Ix) L ¢ D) sinh-1[1X] ;¢
6 6
/10
132) f cotd 5t dt 132)
/20 Expand the quotient by partial fractions.
6x+6
2z o2 2 .2 139) ——— 139)
A3 RETRET: 9% 15 D%-3 X2 - 10x +24
21 15 21 15
A + B -
Solve the problem. )76 x4 )6 Tx-1
3 21 15 42 30
i e e error in estimati f 2 +9)dx using the Trapezoidal Rule withn  133) Q) T D)
133) Find an upper bound for the error in estimating | (9x g P =6 oD 6 "%-2
1
=4steps. Use your calculator to approximate the integral using the method indicated.
L B ol D)L
32 8 4 24 140) Simpson's Rule, f ex dx, n=100 140)
0
Solve the problem by integration. A) 18.9928 B) 19.0855 ©)19.087 D) 20,0855
134) By a computer analysis, the electric current i (in A) in a certain circuit is given by 134)
_ 0.0050(4t + 4t + 30 )/ where tis the time (in s). Find the total charge that passes a point in the Evaluate the llnlegral by using a substitution prior to integration by parts.
(t+2)(2 +15) 141) [ 263 ax 141)
circuit in the first 0.250 s. 2
A) 0.0059 C B) 0.0006 C ©)0.0012C D) 0.0061 C %e«lsx +3 [AJ6x 73 -6]+C B) 7%’;*3 A6x+3 4 C
Evaluate the integral. Q) (6x+3)eox 13 4.C D) L eox 3 (x5 - 11+ C
135) [ x sinh 9x dx 135) 6
A % sinh 9x - i cosh9x +C B) % cosh9x - l sinh 9x +C Evaluate the improper integral or state that it is divergent.
0
dx
142 f —_— 142
)7wﬂ.h9x+ﬁamh9x+t D)%cosh9x7aamh9x+t ) | Blx )
n
A)-= B) -9 Q0 D)%
Solve the problem. 9
136) Find the area between y = (x - 4)eX and the x-axis from x =4 tox = 9. 136)
A)4ed + et B)ed -ed Q) 4¢9 D)ed +et 143)
1 . 2
B) - ey C) Divergent D) 3
23 24




Evaluate the integral by making a substitution and then using a table of integrals.

e2x
144)f dx 144)
3eX+5
& 5
A) +1In|3ex+5] +C B) S -2In|3ex+5] +C
3eX+5 39
x 5 & 5
.2 5 = 4+ 2sin-1 X
O3-5hn|3x+5] +C D) 5+ sin [3ex+5]| +C

Evaluate the integral by multiplying by a form of 1 and using a substitution (if necessary) to reduce it to standard form.

1
5, —_—
145) f ox dx 145)

A)%(lanx—sccx—x)JrC B)—é(tanx—secx-x)+c

C)_%(Qa“zx_secxtanch D) tan x + sec x - x + C

Use a trigonometric substitution to evaluate the integral.
In3

t
146) f etdt 146)
25 +e2t I
0
A) -0.069 B) 0.069 () 0.343 D) 0.043
Evaluate the integral by eliminating the square root.
25
147) f 36 - 36c0s2 0 dO 147)
w
A) 12 B)6 Q) -12 D)3

Solve the problem.

148) A rectangular swimming pool is being constructed, 18 feet long and 100 feet wide. The depth of 148)

the pool is measured at 3-foot intervals across the width of the pool. Estimate the volume of water
in the pool using the Simpson's Rule.

Width (ft)|Depth (ft)

Solve the problem by integration.
149) Under specified conditions, the time t (in min) required to form x grams of a substance during a 149)

chemical reaction is given by t = f %. Find the equation relating t and x if x = 0 g when

t=0min.
1 7 -x 1.7 1 7 -x 1
At=ghnlZ=+oing Bit=ginl>—|-5h7
1 2-x 2 1 2-x 1
C)t—gln = ‘—gln7 D)t—gln 7 x +§In7
Evaluate the integral.
w2
150) [ sintotsinoedt 150)
0
1 20 11 10
A) 0 B) ) Q) 5 D) o
Provide the proper response.
151) The "trapezoidal” sum can be calculated in terms of the left and right-hand sums as 2. 151)

A) left-hand sum + right-hand sum B) left-hand sum - right-hand sum

Q) left-hand sum +2" ht-hand sum D) None of the above is correct.

Integrate the function.
3 dx

152)fﬁ 152)
2 _.c B)3ln| x+45+x2 | + C
x2+5

Qx+Inf3+45+x2 | + C D)3ln| A5+x2 |+ C

Evaluate the integral by eliminating the square root.

72
0 153) f 9 —9sin26 de 159)
3 0
6 3
9 A)3 B Q9 D)-3
12
15
18
A) 14,400 f3 B) 12,300 ft3 C) 8200 3 D) 10,900 63
25 26
Evaluate the integral. Evaluate the integral by using tri ic identities and to reduce it to standard form.
-sin t - 7] s t dt
15y [omizDostdt 154) 159) [ 26in2 x ax 159)
sind t +2sin2t +sint + 2 -
1 2 1
1. . . . W23 e 1o e

A)—ln\sint+2\+%ln‘sin2t+l‘—3tan’1(sint)+C A)x -3 sin2x+C B) 2x - sin 2x + C Q5 sind x+C D) sin2x = x+ C

B) - In| sint+2| +%ln‘5inzt+1‘ +C

Q) -In| t+2] +%ln‘l2+1‘ “3tan-lt+C
D) In|sint+2| - In|sin2t+1| -5tan-1 (sint) + C

Solve the problem.

155) Estimate the area of the surface generated by revolving the curve y = 2x2, 0 = x =3 about the x-axis. ~ 155)

Use Simpson's Rule with n = 6.
A) 996.028 B) 1021.107 C) 1007.254 D) 1024.885

Evaluate the integral.

156) f (x2 - 3x) eX dx 156)

A) eX[x2-5x - 5]+ C B) %X3ex _ %Xzex ‘C

Q) eX[x2-5x+5]+C D) eX[x2-3x +3]+C

Use the substitution z = tan (x/2) to evaluate the integral.

dx
) [ )
x
tan> +2
. '\ﬁ an 5 +\/7
A)'\/Elan?-t-C B) = In| ————|+C
tan= -2
2
Q2tan3+C D) tan +C
Evaluate the integral.
158) [ 52 sinh 2x dx 158)

222 cosh2x -Lxsinh 2x - L cosh2x+ C
2 2 1

B)22 cosh2x - xsinh 2x -+ cosh2x + C
2 2 2

22 ginh 2x -1 32 cosh 2x +Lxsinh 2x+ C
2 2 3

x2 1 1
D)TcoshZX—Ex;inh2x+zcn§h2x+c

27

Evaluate the integral by first performing long division on the integrand and then writing the proper fraction as a sum of
partial fractions.

3x3 +11x2 -2x -4
R M

160 160
) B2 )

A2 6l x| - +8inx-1] +C B) 3x + 6ln| x2 | - £ +8Injx-1] +C
X 2 2

©) 3x+ 6ln] x| % +8lnfx 1] +C D) 3x + 7In| x| % +8lnfx - 1] +C
Find the surface area or volume.
161) Use numerical integration with a programmable calculator or a CAS to find, to two decimal places, ~ 161)

the area of the surface generated by revolving the curvey = cos x, 0 = x S%’ about the x-axis.

A) L15 B)7.21 0229 D) 14.42
Evaluate the improper integral or state that it is divergent.
0

162) f 16 X sin x dx 162)
A)0 B)-8 Q) -16 D)8

N — 163)
6 X2-25

1 1 1 o 1 1

A)EI“Z B)Elnll L)fslnll D) 1Olnﬁ

Evaluate the integral.

164) f 3 cos 6x dx 164)
AL cos26x sin 6x + Lx + > sin 12x + C B) L cos36x sin 6x + > sin 12x + C
g Y 8 16 8 B

L o6xsinbxs Ly 2 L odexsintes Ixs 2 si
C)4cos6xsméx+8x+325m6><+c D)gcos6xsm6x+8x+32mnlzx+c

Solve the problem.
165) Find the volume of the solid generated by revolving the region in the first quadrant bounded by~ 165)
the coordinate axes, the curve y =eX, and the line x = In 6 about the line x = In6.
A) 21(5 +In 6) B) 2(5 - In 6) C) 216 - In 6) D) 22(6 - In7)

28




Evaluate the integral.

166) f sin 7x cos 5x dx

Evaluate the integral.

166) 174) f cscd é dt 174)
52X cos 12x cos 2x  cos 14x
a2 B) -2 S C A) -2 s ot 1) - 00i[L] + ¢ B) -3 esd| ot L] + 000t[L] + ¢
1 24 1 12 ) 5 escd 5| cot| = | - ot =| +C ) 5 ©50)| 5| cot| 5 | +5cot| | +C
., 8in 2x  sin 7x . sin 2x  sin 12x .
Q=7 ¢ D)= =+ +C C)—%cscz{é}cut{é] —%cut{é} +C D)-%CSCZ% colé —%csc% +C
5 5
Evaluate the improper integral or state that it is divergent. Express the integrand as a sum of partial fractions and evaluate the integral.
“ 1 3
167) f — 167) 175) J‘ _ 8 175)
L x(62+9) x2+1x+1
In 10 § 2 1 2 1
A) In 10 B)In8 Q) D) Divergent X2 X2 —_
8 8 A) = x 3l 1|+ — 5+ C B) = - x+3lnx+ 1] - —— + C
2
Evaluate the integral. ) 48lnjx - 16] + 28 ___ ¢4 D)X 1x-3lnfx + 1] +—L—+C
X+4  (x+4)2 2 (x+1)2
168) [ axex ax 168)
A) 4xeX - 4eX + C B) 4eX - dxeX + C C) xeX - 4eX + C D) 4eX - X + C Use the tabulated values of the integrand to estimate the integral with the Trapezoidal Rule with n = 8 steps. Then find
the approximation error ET. Round your answers to five decimal places.
Determine whether the improper integral converges or diverges. 5 i
. g 176) f L‘z dt 176)
169) [ o 169) o (2-cost)
6 X t sin t/(2 - cos t)2
A) Diverges B) Converges 0 0
0.39270{0.33046
Evaluate the integral. 0.78540{0.42302
3 1.17810{0.35320
170) f In 8x dx 170) 1.57080{0.25
1 1.96350(0.16273
A) 242 B) 5.45 Q) 945 D) -85 2.35619/0.09649
2.74889(0.04476
Use a trigonometric substitution to evaluate the integral. 3.14159|0
) 1 X dx ) A) T = 0.66806; ET = -0.00140 B) T = 0.63622; ET = 0.03045
171 f 171
) 49- e C) T =0.65214; ET = 0.01453 D) T = 0.57847; ET = 0.08820
A) 0033 B) 0229 €)0.038 D) 0532 Solve the problem by integration.
Evaluate the integral. 177) Find the volume generated by revolving the first-quadrant area bounded by y :%218 and  177)
X* +9x4 + -
4
172) f xem X dx 172 x =2 about the y-axis.
Ay XX et B) xe-dx+ &, ¢ A) 107 ln% B) SKIn% o %n]n 1260 D) 57 In 1260
-4 4
xe—4x  e-4x xedx  e-dx )
Q- T et C D) -t tC¢ Evaluate the integral.
178) f sec 6t dt 178)
Provide the proper response. 1 1
173) The "Simpson” sum is based upon the area undera 2. 173) A) gln\sec 6t-tan 6 + C B) Em‘ sec6t + tan 6 +C
A it B, (! y 201 D) triang]s
) parabola ) rectangle C) trapezoid ) triangle o 1]7 Infsec 6t - cot 64 + C D) Infsec 6t + tan 64 + C
29 30
Use the Trapezoidal Rule with n = 4 steps to estimate the integral. Evaluate the integral.
3
1) [ 9 ax - 185) [ cosh(sx + In5) dx 185)
! s A) (5+In5)sinh (5x + In5)+C B)  sinh (5x + In5) + C
A) 54 B) 108 Q)27 D) T
O LsinGx+ m5)+C ) ——— sinh 5x + In5)+ C
5 5+In5
Evaluate the integral.
180) f 5 dx 180) Evaluate the integral by using tri ic identities and to reduce it to standard form.
XErox 18 186) | 2cot 2x cos x dx 186)
1 X +3 1. X+3
—tan-1 —sin-1
A)gtan { 3 J*C B gsinl| =3 J *C A) -In| ese x + cot x| + cos x + C B)In| csex +cotx |+ C
C)(2x+6)ln‘x2+6x+18‘+c D) 3 tan-1 X;?)JJ'C Q) -csc X cot X + 2¢0s x + C D) -csc x + cos X + C
Integrate the function.
3/2
dx ©-2)
1) [ 181) 18 [C g, 187)
Vi- 162 ©
5
-2
A)dsin-lax +C B)%sec'14x+c A)—% “91‘ iC
1. 1 . \5
—sin-1 — sin-1
Q) gsin~lax +C D) 7¢sin"116x +C o-L Ao-2 RT3 PP
45 t 3
Solve the problem. .
182) Estimate the minimum number of subintervals needed to approximate the integral 182) Evaluate the integral.
6 4 188) f x2 4% dx 188)
f dx
x-1 2
3 JSE (? - 2"(2“) + 2(§X) + B) x2(4X) - 2x(4%) + 2(4%) + C
with an error of magnitude less than 104 using Simpson's Rule. " 4 InS4
A)6 B) 36 Q) 1170 D) 70 Q) X2 x40 24 D) X2@N) x40 249
Ind 124 124 Ind 124 In34
Integrate the function.
2 B . . . . OB
183) f X -4 dx 183) Evaluate the integral by reducing the improper fraction and using a substitution if necessary.
x T 183
5 189) f > dx 189)
A)21n'\x2—4—{%J +C B)Z{ X274fsec‘1[%J +C 0 el
1 1
A)2-In10 B)1-—In10 Q) 1-In10 D)2-—In10
Alx2 - 2 _ 9 9
[OF RESELINSRSTEA| S D) | et [X)| 4 e
2 2 4 2
Evaluate the improper integral or state that it is divergent.
Find the integral. 0
B 190) f 104 190)
184) fi 184) (x-1)2
Nxwfx-7) =

A)2Inh/x-7]+C

31

+C D) Inl/x-7+C

A) 10 B) -10 Q) 20 D) Divergent

32




Evaluate the integral.

Use Simpson's Rule with n = 4 steps to estimate the integral.

0
191) f sin2 3x cos2 3x dx 191) 197) J‘ sin x dx 197)
1. x 1 1. x 1 . -
A) - — sin 3x cos3 3x + = + — sin 6x + C B) - — sin 3x cos2 3x + — + — sin 6x + C
12 8 48 12 8§ 48
. ) ) ) JNEENE B)-(1+22) x C)—Léz’\ﬁn D)-l%ﬁn
s 3 X i - —si 3 X2 cos
Q) -5 sin3x cos3 3x+ o+ 2 sin 6x + C D) - sin 3x cos3 3x + ¢ + o 03 6x+ C
Evaluate the integral.
Solve the problem. 198) j‘ tand 2x dx 198)
192) The voltage v (in volts) induced in a tape head is given by v = t2e3t, where t is the time (in 192) —
seconds). Find the average value of v over the interval from t = 0 to t =2. Round to the nearest volt. A) %m,ﬁ 2x- %lanz 2x+ %m | cos 2x |+ C B - %lan4 2x+ %mnz 2x- %m | cos2x |+ C
A) 6 volts B) 194 volts C) 1564 volts D) 40 volts 1 | 1 | 1
C) —tan4 2x - —tan2 2x - —In | cos 2x | + C D) —tan4 2x - —tan2 2x - In| cos 2x | + C
Evaluate the integral. 8 4 2 4 2
1
193) f 23x cosx dx 193) Use a trigonometric substitution to evaluate the integral.
L . L 199 [—& 199)
A) 46x:in[§}(+92cos[zx+c B)23s|n{2}(+46xcns Fp+C x (1+36In%x)
i 1 1 L AL tan-1(61nx) +C B) - In (1+36n2x) + C
C) 92 sin [EJX - 46x cos [E x+C D) 23x sin [EJX - 46 cos| >+ C 6x 72
Q¢ tanl (610 +C D)4 tan-l 36102 ) +C
Express the integrand as a sum of partial fractions and evaluate the integral.
3 _5x2
194) f A0 -5x2 +8x-10 o 194) D ine whether the improper integral c ges or diverg
(x2 +2)(x-2)3
2] 3 200) f 200)
A2infx-2-—2-—3 ¢
x=2 a(x-22 10 A5
o 4 5 e D)- 4 3 e A) Diverges B) Converges
X=2 2(x-2)3 x=2 2(x-2)2 5
201) [ (100 +x3)ax 201)
Solve the problem. : -
195) Find the volume of the solid generated by revolving the region in the first quadrant bounded by 195) .
; ’ - A) Diverges B) Converges
the x-axis and the curve y = x cos x, 0= x = 7/2 about the y-axis.
) "73 _8n B) "23 An Q) "73 +2m2 - 4n Evaluate the integral
-t
202) f Se — 202)
Integrate the function. 1+ 25
196) f «lm ~x2 dx 196) A) l tan-15 -5 1 tan-1 % B) tan-13 - tan-15
R 5 I
x 81 x\f81-x2
A) ——=+ B) Sx-———+C O tan12 — tan-15 D) tan-15 - tan-1 -2
81a/81 - x2 3 &3
A 2
o2 _.X,c D) 3L gin-1]X| 4 XNBL=x2 |,
Asi-x2 2 2 °
33 34
Find the integral. Use the tabulated values of the integrand to estimate the integral with Simpson's Rule with n = 8 steps. Then find the
3 approximation error Eg. Round your answers to five decimal places.
203) f ﬁdx 203) 1
xire 209) f xsin (x2 +2) dx 209)
A 2nxE16+C B)—%{xhé}’”zw 0
O =6+ C D) (x4 P2+
Solve the problem.
204) Find the area between y = In x and the x-axis from x =1 to x =3. 204)
A)3In3-3 B)31n3 +(-2) o% D)In3
Determine whether the improper integral converges or diverges.
- A) S =0.27980; Eg = 0.00712 B) S =0.28693; Eg = 0.00000
20m) [T 205)
L x6/7+6 Q) S = 0.28335; Eg = 0.00000 D) S = 0.29217; Eg = -0.00525
A) Diverges B) C
) Diverges ) Converges Use the Trapezoidal Rule with n = 4 steps to estimate the integral.
Express the integrand as a sum of partial fractions and evaluate the integral. 210) J‘Z (x4 +3) dx 210)
3 2
206) f 7x: :49);)(+1]22)>;+82 i 206) o
X +3)(X +
PN B 22 OE D)2
Ain] (x+32 (x+2)5 | -2+ —1 8 16 16 12
(x+2)  (x+2)2
Evaluate the integral.
B)ln‘(x+3)2(x+2)5‘—72+c /4
+ 2) 211) f sin”y dy 211)
On| x+3)2(x+25\+ >+ 0
2) e B- 1772 ) 128~ 1192 D) 256- 1772
5 5 1 2 35 560 560 560
D) In| (x +3)2 (x +2) \-7+7+c
(x+2)  (x+2)2
Evaluate the improper integral.
2
207) f DEAXHI gy 207) 212)
(x2+3)(x-9)
Aln|x- 9\+“f¢an1[x“q+c B)4ln\x—9\+tan’1[%J+C B Q4 D)1
. 3@ xA/3 - 1 X .
- -1 9|4+ tan-1|X
O 4in|x-9]+=5= tan [ 3 J* ¢ D)4ln|x-9 |+ tan {3} +C Express the integrand as a sum of partial fractions and evaluate the integral.
213) f 242 g 213)
Integrate the function. X2 +11x +28
3 4 6
208) f X dx 208) Am] &2 o B 98], o
X2 +8 (x+7)5 (x+7)5
Aers-—8 ¢ B Le2+8%/2-\2rs+C Qln (x+43 D)In B | o
3 Ax2+8 8 (x+7) (x+7)3

D) 262482 -s\h2 18+ C

0262 +8%/ 24 ancl {%J +C
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Evaluate the integral.

Solve the problem.

214) f (csc t - sin )(cot t + csc t) dt 214) 221) Estimate the minimum number of subintervals needed to approximate the integral 221)
x
A)-csct-cott-sint-t+C B) cott+2sint-t+C f 6 cos x dx
Q) -csct-tant-sint+C D)-csct-t+C 0
with an error of magnitude less than 10-4 using Simpson's Rule.
Determine whether the improper integral converges or diverges. A) 16 B) 19 )20 D) 18
“ Inlxl
215) f de 215) Evaluate the integral.
1 a/12
A) Converges B) Diverges ) [T sindaaxdx 22)
0
Evaluate the integral by multiplying by a form of 1 and using a substitution (if necessary) to reduce it to standard form. R B -1 0-4 D)L
1 18 "6 " 36 36
A)- é (cotx - csex+x) +C B) _% (cot? x - csc x cot x) + C Use i ion by parts to ish a red formula for the integral.
| 223) f tann x dx, n= 1 223)
C)g(cotx—cscx+x)+c D) cotx - cscx +x + C
ftann X dx =——tann= -1x+ f tann-1 x dx
n-
Evaluate the in;egral by reducing the improper fraction and using a substitution if necessary. f tanD x dx = Ian“'z ‘- f tann=1 x dx
x
217) f dx 217)
4x+3 - 1
3 Q) f tann x dx = tann-1 x - —— f tann-2 x dx
A)x-In|4x+3|+C B)x-gln| 4x+3]+C n-1
3 D) f tan x dx = tann-1 x - f tann=2 x dx
C)X+Iln\4x+3\+c D)In|4x+3|+C n-1
. . - L . Use the Trapezoidal Rule with n = 4 steps to estimate the integral.
Evaluate the integral by using a substitution prior to integration by parts. 1
218) f X2 A[x + 14 dx 218) 224) f > dx 24)
I 0
(30x2 - 336x + 3136)(x + 14)3/2 (15x2 - 168x + 1568)(x + 14)3/ 2, 5
A) . iC B) = ) 3323 p) 3299 ) 2403 p) 5323
1700 1700 3400 3400
o (30x2 - 336x + 224)(x + 14)3/2 L D) (30x2 - 336x + 3136[(x + 14) N
105 105 Use a trigonometric substitution to evaluate the integral.
dx
225) f _— 225)
Solve the initial value problem for y as a function of x. xAf9 + In2x -
29y _ _
219) 4/9 - X = Lx<3 y(0) =14 219) A) sin-1 [lr;xJ L B) sinh-1 lr;xJ +C
X
Ay =in] s stans] By sl 3 0 wirifi] oc o w13
Q) y=In| secx +tanx|+14 D)y:sin’1%+l4
Evaluate the integral.
20) f —sin t (3 cos t +4) dt 220)
cos? t-6cos t+9 e
A)31In| cost-3]| +13(cost-3)"1+C B)3In|t-3| -13(t-3)"1+C
C)3In|cost-3| -13(cost-3)-1 +C D)4In|cost-3| -9(cost-3)-1+C
37 38
Express the integrand as a sum of partial fractions and evaluate the integral. Evaluate the integml by separating the fraction and using a substitution if necessary.
8x3 +30x2 + 52x + 8 x+4
226) f dx 226) 232) f 232)
x2(x2 +4x +8) _— x4
Asinlx] e L2 raxes |t 822 ¢ A)2x7d+In| x| +C B)sin'1[§J+lll\x\+C
x
1 2 1, x+2) 2 1
B)éln‘x‘—;Jrln‘x +4x+8‘+ilan S5EeC C)g(x+4)3/2+ln\x\+c D) (X+4,7+C
X
O6in|x-L]+in| 2 saxss|+dan1 82 ¢
x 2 2 Find the integral.
D)7ln\x\+ln‘x2+4x+8‘+%tan'1¥+C 233)fx4 X5 +2 dx 233)
A 265+23/2 1 B) 2 (x5+z)*/2
Evaluate the integral by making a substitution and then using a table of integrals. 15
227) f AJx 227) O—~t _ iC D) 7X5 x5 +2)3/2 &
Ji6-x 1005 +2
A) 165111‘1£ +xaf16-x +C B) 16sin-| X |- AfT6-x +C
4 4 Use the subsmution z = tan (x/2) to evaluate the integral.
) 165in-1 “f 6% +C D) AT6x -4 It tN10=X] ¢ 234)f 234)
x (1-cos x)2
/4
Evaluate the integral. A) 1.3592 B) -0.8202 ©) 0.8202 D) 1.8202
228) f (2x-1) In(24) dx 228) Use a trigonometric substitution to evaluate the integral.
2 d
A2 - Jin 24 -2 xC B)(x2 - Jin 24x - x2 + x+ C 2 [ 25)
2 2 2 1 _ 1. 4x X
A2 - n 2w 2 D)[%—x}an-ix—XTerJrC A)Zierl‘z +C Bdseclx+C Otsn1Xsc D)sin1X +C
Evaluate the improper integral or state that it is divergent. Solve the problem by integration.
- 236) Find the first-quadrant area bounded by y =——————, x =2, and x = 5. 236)
229) f 14xeX dx 229) x3 +4x2 +3x e
= 1,5 108 1. 135 1. 108
A)-14 B)0 C) Divergent D) 14 Agng Bl6Ings O3Inosg Dghes
Use your calculator to approximate the integral using the method indicated. Solve the problem.
4 .
230) Trapezoidal Rule, f 241 ) axn=100 230) 237) Find the length of the curve y = In(csc x), ©/3 = x =7/2 237)
o X+3 A) In(2+[3) B) In(/3) Q) 1-1n(/3) D) In(/3 + 1)
A) 8.8473 B) 8.9236 C) 8.7751 D) 8.8303 Evaluate the integral.
2x2
Solve the problem. 238)
A9 - ><2

231) Find the volume of the solid generated by revolving the region bounded by the curvey = Inx, the ~ 231)
x-axis, and the vertical line x = €2 about the x-axis.
A) 2n(e2 - 1) B) n(e2 - 1) Q) nfe-1) D)ne

39

A) A9-x2-31n

3+4/9-x2
X

+C B)9sin’l[§J—’\,9—x2 +C
Q9 sin’{%} -xo-x2 4 C D) —SSin’l{gJ -xfo-x24C

40




Solve the problem.

Use a trigonometric substitution to evaluate the integral.

239) Find the volume of the solid generated by revolving the region under y = sinx2, 0 < x ==, about 239) 246) f - 246)
2’ 24/x(1+%)
the y-axis.
v . A) tan-1a/X +C B)%ln\xhc C)%tan‘l'\/;+C D) LsinIafx + C
FNES B) 21 o D) 2
2 4
Solve the problem.
Solve the problem by integration. 4
2 3 247) Find an upper bound for the error in estimating f (3x+3) dx using the Trapezoidal Rule with ~ 247)
240) Find the first-quadrant area bounded by y =12 +60X*30 4 5. 240) PP s s P —_
(2 +5)(x +5)
| n=7 steps.
A)3In12 B) 61n300 Q6ln— D)61n 12 4 16 16
12 N B O D)0
Provide an appropriate response. . . Evaluate the improper integral or state that it is divergent.
241) A student knows that | #(x) dx diverges, but nceds to investigate | g(x) dx , where 241) 2y [T L 218)
a a 1 8x(x+1)2
gx) = % Does this integral necessarily also diverge? A) 1.569 B) Divergent Q) -1.569 D) 0.024
A) Yes B) No Determine whether the improper integral converges or diverges.
Evaluate the integral by using tri ic identities and to reduce it to standard form. 249) f ”‘““[‘ 249)
2
o) [ X 22)
1+ tan2 x A) Converges B) Diverges
A)tanx-x+C B) x -sin 2x + C Evaluate the integral.
Q) %x + % sin2x +C D) %x - % sin 2x + C 250) f (cos x) 10IN X dx 250)
i N COS X sin X
AEc B) 10sin X+ C 1 s
Solve the problem. n n n
243) Find the area of the region enclosed by the curve y = x sin x and the x-axis for8x =< x < 9. 243) Evaluate the integral by eliminating the square root.
A0 B) 16x Q) 17x D) 16 76
251) f [T+ cos 60 do 251)
Evaluate the integral. 0
1
) [ . 244) A)0 B) 342 o g D)2
o N
A)Lgn-1L B) 8 cos-1.1 ) sin-11 D) cos-1 1 . . . .
) gsinlg ) 8 cos 3 ) sin’ 3 ) cos 3 Determine whether the improper integral converges or diverges.
252) f sin 0 d 252)
Express the integrand as a sum of partial fractions and evaluate the integral. w-07/9
32.dx
245) 31 245) A) Converges B) Diverges
-dx
)-8 Injx| + —tan-1—+ c B) 7% dlnfx-2] +4Infx+2] + C
©) -8 In|x| + 4In|x - 2| + 4ln|x + 2| + C D) 8 In|x| - 4ln|x - 2| - 4ln|x + 2| + C
41 42
Use the tabulated values of the integrand to estimate the integral with Simpson's Rule with n = 8 steps. Then find the Determine whether the improper integral converges or diverges.
approximation error Eg. Round your answers to five decimal places. © )
1 258) f 5xeX? dx 258)
29) [ xAh2+2ax 253) -
A) Converges B) Diverges
x\X2 +2
0 0 Solve the problem. 5
g;gs gig:gi 259) Find an upper bound for the error in estimating f (8x2 - 9)dx using Simpson's Rule withn=12  259)
0.375(0.54866 L
05 1075 e 625 625 625
0.625(0.96635 A) o B)——— Qo D) =2
075 1120050 373248 46656 93312
0.875(1.45514
1 [173205 260) Estimate the area of the surface generated by revolving the curve y = cos 2x, 0 x =7t/4 about the ~ 260)
A) S = 0.79041; Eg = 0.00000 B) S = 0.71941; Eg = 0.06983 x-axis.
Use the Trapezoidal Rule with n = 6.
©) S = 0.78924; Eg = 0.00000 D) S = 0.89866; Eg = -0.10942 )
A) 4.606 B) 5.108 Q) 4.652 D) 7.091
Evaluate the integral by using a substitution prior to integration by parts. Evaluate the integral.
254) f x5 - x dx 254) 261) f 3 cos3 x sin” x dx 261)
2 4 . 2 4
- 2x(5-x3/2- (552 2 5-x3/2+ 25502
A) - 3x(6-x) G-xp/2+C B) = 3x(6 =332+ 456 -x3/2+ C A)%(sinsxfsinlo X)+C B)%cosﬁx—%cos%wC
2 2 4 5
= Y3/2 - 5/2 Ex(5-x)3/2 4+ 2 (5-x)5/2
O-3x6-% (5 A D) gxG =02+ 356 -2+ € 2 sin® x - > sinl0x + C D)% 6in6 x - cosl0x + C
8 10 2 10
Integrate the function. . . . . . I
. Evaluate the integral by reducing the improper fraction and using a substitution if necessary.
8 32 et
255) f — & 255) 262! jwn w2+ 260
1 1+ 6412 - ) 2+16 R
A)2tan-18 B) 2tan-1 [%J SE D) 2sin-18 A)22+t-In|R2+16]+C B)2e2 + t + tan-1 {ﬁ] +C
0) 262 + t - dtan-1| L _in| 2
Evaluate the integral. €) 262 + t - dtan [4} +C D)4t-In| 2 +16]+C
256 [ =X 256)
1+ cos x Solve the problem.
A) Inj1 +cos x| + C B) 95 XX_ 263) Estimate the minimum number of subintervals needed to approximate the integral 263)
X+ sin x -
2
- 7x3 - 4x)d
Q=S5X ¢ D) - In|1 + cos x| + C [ od-aax
X+ sinx 0
with an error of magnitude less than 10-4 using Simpson's Rule.
Evaluate the integral by using tri ic identities and to reduce it to standard form. A)0 B)2 On D)1
257) f 2c0s2 x dx 257)
Evaluate the integral.
A)§COS3X+C B)x+%sin2x+C C)%cosx—x+C D) 2x - sin 2x + C 264)1‘“05},5de 264)

43

X 1 . X . 1 -
A)gsmh Sxfg cosh5x +C B) 5 sinh 5x - 5 cosh5x +C

© L sinh 5x- - cosh5x +C D)X cosh 5x - = sinh 5x +C
5 P b5

5




%5 [ - m 265)

Determine whether the improper integral converges or diverges.

elx
271 f —d 271
PRERN RNERRTELIEN IS By -3 g [ BB | o : o T —
3 3 +4x+4[3 3 B rax+A3 A)C B) Di
onverges iverges
B | ABFax+4f3 B | BT ax+A3
QN2 [NEZZXINE L D)-X21n +C
3 Bax-3 3 AB+ax-3 Evaluate the integral by making a substitution and then using a table of integrals.
w2 272) f X425 - e2X dx 272)
266) f x3 cos 3x dx 266) 25 eX
25 -]
0 A) o sin 3 +C
A) 133 sin 3x+ 1x2 cos 3x - 2x sin 3x - = cos 3x + C e 25 X
3 ) 9 27 B) 7\/25 -2+ Fsinl| S s C
13 1o 2 2. -
B)3>< c053><+3x sm3x79xc053x727sm3x+t o W* ln‘ex +m‘ +C
1 1 2 2
C) =x3 sin 3x - —x2 cos 3x + =x sin 3x + —= cos 3x + C x
3 3 9 D) SAl25 —x B 1n\x wAx2-25]+C
D) %x3 sin 3x + 1x2 cos 3x - 2x sin 3x - 2 cos 3x + C
Evaluate the integral.
4 279) [ sinatsinLat 273)
267) f x4 In 9x dx 267)
0 A)% cos%ﬁ% cos]—;uc B)% smt—% sin7t+C
A) 699.77 B) 774.86 C) 692.94 D) -201.22
02 sntli- 2 nldiic D)2 sin -2 gn B
Use a trigonometric substitution to evaluate the integral. 22 3 26 3 3 3 3 3
X
268) f —eXdx 268)
N —_— o7 [ 274)
36+ xZ e
A) eXsin=1 (eX) +C B) sin=1(eX) +C 1 L 1x
O secl(e9) +C D) -/1- e+ C Agtanl L LC B)6tan~l £ +C
1 1
Use Simpson's Rule with n = 4 steps to estimate the integral. @] 5 tan~1 (x +6) +C D) 3 tan-l6x +C
2
269) f (x4 +1) dx 269)
0 Solve the problem.
Ay 145 B 161 o101 Dy J01 275) Find the volume of the solid generated by revolving the region in the first quadrant bounded by 275)
) T6 Ty Ty T the coordinate axes, the curve y =e=5X, and the line x =8 about the y-axis.
A) - Za(l +41¢-40) B) Zn(1 - 40 e-40)
Find the integral. 25 25
1 .4 N2 - 2 -
270) f 4){, T+x2)dx 270) Q) (1 -39¢740) D) (1 - 41 e-40)
0
A) 1?5(25/4 -1 B) 2(25/4 -1 ©)205/4-1) D) %4,\/5 Use Simpsonz's Rule with n = 4 steps to estimate the integral.
76 [ ax2ax 276)
0
A8 CES 04 D)7
45 46
Use the tabulated values of the integrand to estimate the integral with the Trapezoidal Rule with n = 8 steps. Then find Find the integral.
the approximatiun error ET. Round your answers to five decimal places. 251) f 242 251)
d B+6t+ 7 E—
277) f ;’ Y 5 277)
0 6+l _%m B)3In|B +6t+7] +C
v/ (2 + 1% (8 +6t+7)
0 o In|t3 + 6t + 7| 1
Q) +C D)-————+C
3%5 8.§§14a 3 3 +6t+ 7
5 |0.
0.75(0.3072 )
1 025 Evaluate the mlegral
1.25(0.19036 282) f 282)
15 (0.14201 —x2+6x+16 B
ST s At X2 e B)sin-1[ X231 ¢
A) T =0.39427; ET = 0.00574 B) T =0.78853; ET = 0.01147 0 Sin,]{x ; 6} ‘C D) sin-1[ X ; N, ¢
C) T=0.40427; ET = -0.00427 D) T =0.40035; ET = -0.00035
Evaluate the integral. Integrate the funcli;)n.
1/ f y ,
278) f 5372}' dy 278) 283) 2772 dy 23
y
5 5el/y 5el/y 5 10 A)N25 - 7sm‘1> +C B)—L—+C
A)-Zellyec B2 Loy C c)°y73+c D)Zel/y+C Y 52
5y L y in-1 X
Q) ——=—-sinly+C ) - sin +C
Expand the quotient by partial fractions. A[25-y2 25 - y2 5
5x +43
279) —2—— 279)
(x+3)(x+7) — Evaluate the integral.
N2, T 7,2 D)7 2 9 [ 2 x)? 284)
X+3 x+7 X+3 x+7 X3 x+7 7 —_
2 2)
&) ZinfsinfX] 7+ ¢ B)-Zlncoi +C
Solve the problem. 2 7 7
280) The height of a vase is 5 inches. The table shows the circumference of the vase (in inches) ai 280) 7 X ) 2
P . N X Q) =secq—| +C D)——x In|cos +C
half-inch intervals starting from the top down. Estimate the volume of the vase by using the 2 7 14 7
Trapezoidal rule with n = 10.
[Hint: you will first need to find the areas of the cross-sections that correspond to the given Solve the problem.
i " ind the area of the region bounded from above an elow by the curves y =secs x an = COS X,
circumferences.] 285) Find th f the region bounded from above and below by th y=se xandy 285)
Circumferences O=xs= %, and on the right by the line x = %
47 8.1
42 94 A) 0.2929 B) 0.7071 C) 1.7071 D) 1.0000
41 101
48 85 D ine whether the improper integral ct or diverg
5.6 6.4 x/2
286) f sec§ do 286)
6.8 A

A)20.014in.3

B) 33.575in.3

C)32.325in.3 D) 19.689 in.3

47

A) Converges

B) Diverges

48




Use integration by parts to establish a reduction formula for the integral.

Evaluate the integral.

t
287) f s xdx, n=1 287) 2 [ oA 292)
e 2t_9et+8 —
A) f esel x dx =——csc=2 x cot x 7“7’1‘[ csen=1 x dx 1 1 1 1
n-1 n A)zin|t-8] -ZIn|t-1] +C B)7ln‘e178‘f7ln‘e‘fl‘+c
-1 n-2
) -2 (-2
B’f““""d" csct “"“‘*n,1f°“" xdx C)%ln‘ef—s‘+%ln‘et—l‘+c D)%efln‘et—S‘—%et Infet-1] +C
O [ esenxdx =—Loesen-2 x cotx - 222 [ csen2 x cot x dx
n-1 n-1
299) [ cortaxax 293)
_ csen-2 _ cscn=2
D) [ escit xdx = esct=2 xcotx+ (n-2) [ esen2xdx s 1 yowd 1
9 T3 9 '3
Find the integral. S 1 G 1
dx Q- Ccot3x+x+C D) - S82X L Zcot3x +C
288 f — 288
) 10 ) 3 3 9 3
AN—L _scC B-—L _icC 32t + gt
11 9 294 f el g 294
x (lnxi 9x (11n x) ) 2 adtid )
Q_ill(lnx)ll +C D)-g(lnx)9 +C A)3In|et-2] ~10@t-2)"+C B)3In|t-2] -10(t-2)"1+C
Q) aln|et-2] -6@t-21+C D)3In|et-2] +10@t-2)"1+C
Provide the proper response. E dth tentb ial fracti
289) The error formula for Simpson's Rule depends upon 289) xpand the quotient by partial fractions.
y+6
) (). 295) ——— 295)
i) £'(). yAy +1)
iii) £(4) (x) y &, 5 B2i0o 3
iv) the number of steps y2 oyl yoy2 oyl
A)iiand iv B) i and iii C) iii and iv D) i, iii, and iv 5 _5,6 6 5,6 .5
Q) + + )
y 2 yet y y2 Tyl
Evaluate the integral.
290) f sin33x secd3x dx 290) Evaluate the integral.
— 6
tan43x sec 3x | secb3x 296) f _dx 296)
A) = iC B) . +C o X2 +10x+29
tan43: tan63 in-1[1L) - gin-1[2 111
s} an®3x | o D) an®3x |~ A) sin > sin 2 B) > tan >
12 6
Q) tan-1 % - tan-1 % D) L an-1| L) - L et [EJ
Use the Trapezoidal Rule with n = 4 steps to estimate the integral.
2
201) j‘ 2 dx 201) Solve the initial value problem for y as a function of x.
0 297) (x2 + 64) 2 :l X254, y(0) =8 297)
X -
N2 B2 Q15 D11 . .
Ay==+8 B)y-——F——
64 641x2 + 64
Qy=——2_—+8 D)y=>+8
644/x2 + 64 8
49 50
Evaluate the integral. Evaluate the integral by using a substitution prior to integration by parts.
n/15
298) f sec35x dx 298) 303) f (In 6x)2 dx 303)
/15 A) x(In 6x)2 + 2x (In 6x) - 2x + C B) x(In 6x)2 - x(In 6x) + x + C
In 6x)2 - 2x(1 D) x(In 6x)2 - 2x(1 2
Give your answer in exact form. Q) x(In 6x)2 - 2x(In 6x) +C ) x(In 6x)2 - 2x(In 6x) +2x + C
A) % + %m 4 B) ? + %1.1(7 +4a3) Solve the problem.
304) Express f tan9x dx in terms of f tan”x dx 304)
IS) % +%In(7 +af3) D) 2—“56 + %111(2'\/3) . ; ;
A) f tan9x dx :gtangx - f tan”x dx B) f tan9x dx :Etan7x - Ef tan7x dx
Expand the quotient by partial fractions.
P g 3+ 26y P Q) f tan9x dx = %tansx secx - f tan”x dx D) f tan9x dx :%tar\sx + f tan”x dx
299) X ZXT0 299)
x2 - 10x +24
2 15 2 15 Use Simpson's Rule with n = 4 steps to estimate the integral.
A)1+ + B) - 1
X-6 x-4 X-6 x-4 8
2 1 2 15 305) f Tix & 305)
O1+375%- -54 e ek o
x x x x R 71 o747 Dy 1747
315 210 630 315
Evaluate the integral.
300) f cscd 4t dt 300) Evaluate the integral.
2 306) f h# 9x tanh 9x d: 306
A) wf%ln\csch*rthMC ) J sech Ox tanh 9x dx )
sechd 9x sech? 9x
; A) -2 X ¢ B) - XX, ¢
B) -w +%1nicsc4t +eotaf+C 36 4
sech4 9x tanh29x sech4 9x tanh 9x
©) - ettt Dyjeoca+ cotaf + o % e D)- 36 e
D) - SCHtcotdt 1y et cotdf + X+ C
2 2 4 307) [ secd (x-9)tan (x-9) dx 307)
301) [ sedaxdx 301) Atsect -9+ C B) & sect (9x-9) + C
A) ésec24x tan 4x + %ln\sec 4x + tandx| + C B) %sec 4x tan 4x + %ln\sec 4x +tandx| + C Q) % sec3 (x-9) + C D) _% seck (x-9) + C
o %sec 4xtan dx - %ln\sec 4x + tan4x| + C D) %sec 4x tan dx + % +C
308)

Solve the problem.

5
302) Find an upper bound for the error in estimating f (17)2dx using the Trapezoidal Rule withn ~ 302)
-1
L

= 4 steps.

1
A 8192

1

B) 7776

Q)

51

1

2592

125

D) 2592

308) f 6 cos3 3x dx

A)Zsin3x+%sin33x+C

C)Zsin3x-§cos33x+c

B) 2 sin 3x—%sin3 3x+C

D) 6 sin 3x - 2 sin3 3x + C

52




Solve the problem.

Evaluate the integral by making a substitution and then using a table of integrals.

4
309) Find an upper bound for the error in estimating f Xf —dx using Simpson's Rule with n =4 309) 314) f tan~lafx+2 dx 314)
steps. : A) %(x+2) sin~lafx+2 -afx+2+C
1 1 1 8
P — — —_ - 1 . AlX+2
A 35160 B 1 D)5 B) p(2x + ) sinl 2+ MEAYSCT €
Evaluate the integral. O b+ 3)tanIx+2-afx+2+C
a0 f— 310) D) Lo i rz -2 e
(x-5RIx2 - 10x + 21 I
Asinl{X=5] ¢ B) sec-] % +C Use Simpson's Rule with n = 4 steps to estimate the integral.
0
Q%m—lﬁ LC D)%sec‘l x=5|, ¢ 315) f1 sin ait dt 315)
2+42 1422
Solve the problem by integration. M- B)-— D)-1-242
311) The force F (in N) applied by a stamping machine in making a certain computer part is 311)
F=——5%___ \where x is the distance (in cm) through which the force acts. Find the work done Evaluate the integral.
X2 +6x +12 cos tdt
316) | —————— 316)
by the force from x =0 to x = 0.200 cm. sin? - 10sin t +24
A) 0.00227 N+ em B) -0.0609 N- em C) 0.0136 N. cm D) 125 N. cm A)%ln‘sm_é‘ _%ln‘sm_u i C B)In|sint-6| - In|sint-4| +C
Express the integrand as a sum of partial fractions and evaluate the integral.
P L P 8" OLin|sint-6] +Ln|sint-a] +C D)L in|t-6] -Lin|t-4] +C
2x3 +5x2 + 14x + 7 2 2 2 2
312) | S Fdx 312)
(x2 +2x + 5
1 Use i ion by parts to ish a reduction formula for the integral.
A)In|x2 +2x+ 5] -————+
X2 +2x+5 317) fscc“xdx,nxl 317)
1. g x+l _
Dinh2 25Tt L v 20 f seetxas L xtan -2 [ el
1 x +1 1
-t tan-1 1
o 2T x2 4+ 2x+5 * B) f sec x dx =sec2 x tan x + (n - 2) f sec=2 x dx
1 1 1 -
D)In|x2+2x+5| -+ tan-1 X — L. ¢ e} fsccn xdx =—L—sec=2 x tan x + 2 fscc“’2xdx
2 2 24i2x+5 n-1 n-1
n =secn-2 -(n- f -2
Find the area or volume. D) [ secn xdx =secn2 x tanx - (n-2) [ seen2x anx dx
313) Find the volume of the solid generated by revolving the area under y =7e X in the first quadrant 313) . : 3 3 .
about the y-axis. Use Slmpsox}’s Rule with n = 4 steps to estimate the integral.
A) 281 B) 7x o1 D) 14 318) f (8x +3) dx 318)
1
A) 9; B)76 038 D) 19
53 54
Use the tabulated values of the integrand to estimate the integral with Simpson's Rule with n = 8 steps. Then find the Provide the proper response.
approximation error Eg. Round your answers to five decimal places. 323) Given that we know the Fundamental Theorem of Calculus, why would we want to develop 323)
2 d numerical methods for definite integrals?
ydy
319) f = 319)
0 6+l i) Antiderivatives are not always expressable in closed form.
v /62 + 17
0 ii) Numerical methods are a good excuse to use our graphics
0.25(0.22145 calculator.
05 [0.32
0.75(0.3072 iii) The function f(x) may not be continuous on [a,b].
1 [0.25 A) Only ii is correct. B) Only iii is correct.
1.25/0.19036 C) Only i is correct. D) Both i and iii are correct.
1.5 {0.14201
1.75/0.10604 Integrate the function.
2 |o.08 [
A) S =0.38151; Eg = 0.01849 B) S = 0.39427; Eg = 0.00574 324) f ﬁx 324)
6
C) S =0.60053; Eg = -0.00053 D) S = 0.40035; Eg = -0.00035 0 A | L X |
A) —sin1— B) 8 cos~1 = Q) sin-1 = D) cos~1 =
. 8 8 8 B
Evaluate the integral.
t
320) f esc o dt 320) Use Simpson's Rule with n = 4 steps to estimate the integral.
t t t t ! s
, ot e B Lo a5 [ 2o 325)
A) ZIncsc2 cot2+L B) 2Incsc2+cot2 +C h T2
t t 1 t t 5323 8011 8011 5323
C) 2 In|csc— + cot—{ + C D) — In|csc— + cot—| + C SELS B) >~ y 220 2949
2 2 2 2 2 ) 360 ) 2040 1020 680
Use the tabulated values of the integrand to estimate the integral with Simpson's Rule with n = 8 steps. Then find the Determine whether the improper integral converges or diverges.
approximation error Eg. Round your answers to five decimal places. 6 4
X
4 326) f —_— 326)
321) f Ax-1 g 321) o (D3
NS -
1 A) Converges B) Diverges
Solve the problem.
327) Find the length of the curve y = In (cos x), 0= x = % 327)
A) 0.9468 B) 0.5493 C)2.5774 D) 1.7321
Find the area or volume.
328) Find the area under the curve y =———— bounded on the left by x =24. 328)
(x+1)3/2 ?
A) S =0.99492; Eg = 0.00508 B) S =1.06233; Eg = -0.06233 a2 B) é Q) % D) 10
5
Q) §=0.99983; Eg = 0.00017 D) S = 0.92750; Eg = 0.07249
Evaluate the integral.
Solve the problem. 3
322) Find the area of the region enclosed by y =2x sin x and the x-axis for 0 = x = . 322) 329) f x2 e2X dx 329)
A) 21 B)x O1lx D) 4x 0
A) 181518 B) 100.61 Q) 1311.14 D) 1310.89
55 56




Integrate the function.

Evaluate the integral.

330) f —dx 4 330) 335) f cos2 cos 2 dp 335)
A36x2 - 121 6 25
1|11 ABe2-121 1 1), Bex2-121 A2 o520 +2 cos 0+ C B)2 sin0+2 sin-26+C
A)——In|—x + ==+ C B) = Infsec]| —x| + Y= + C 37100 7 10 3771007 10
1 |6 6 6 6 11 - s s , 5 5
C)3 sin—0 -— sin—6+C D)= sin 30 + = sin 76 + C
1,13 11 1. ]6  ABex2-121 3 107 10 3 7
C) = In]>x + ——=—={+C D)= In}—x +————{+C
6 14 o121 6 |11 1
Evaluate the integral by using a substitution prior to integration by parts.
Evaluate the integral. 336) f cos (In x) dx 336)
/2
331) f cos 5t cos 4t dt 331) A) %[cos (Inx) +sin (Inx)] + C B) x cos (In x) + sin (In x)+ C
N BZ 02 )20 Q) g[cos (Inx) - sin (Inx)] + C D) x[cos (In x) + sin (In x)] + C
9 9 9 9
Usei ion by parts to lish a formula for the integral. Find the surface area or volume.
337) Use numerical integration with a programmable calculator or a CAS to find, to two decimal places, 337)
332) f XN eX dx 332) x
- the area of the surface generated by revolving the curvey = sin 2x, 0 = x = 7, about the x-axis.
A) f xNeXdx =xNeX +nfx“’1 eXdx B) f xNeX dx =xNeX - nf xn+1 X dx
A)7.21 B) 14.42 C) 148 D) 9.29
o f xeXdx =xtteX-n f xn-lexax D) f xfteXdx =xtteX - 1+ 1 f xn-lexax Evaluate the impmpel integral.
Express the integrand as a sum of partial fractions and evaluate the integral. 338) f [2 338)
8x +27
333) | = 333) . 51 o o3
x3 +6x2 +9x . e ) E ) 3 ) % ) 3
5
A)3In L‘-—+c B)3In|—= ‘ +C
x+3 x+3 3 x+3 Evaluate the integral.
x 1 x 1
Q3In|——l+-——5+C D)2In|——— " 3 * € 339)fcscztcot(con)dt 339)
Evaluate the int 1 by first perfe ing I divisi the intq d and the iting th fracti f A) In]sinfeot o] + € B) -1 sint| - C
P\arraﬁ:ife[adeio):segra y first performing long division on the integrand and then writing the proper fraction as a sum of ©) - In| sin(cot 1] - cot t + C D) - In| sin(cot §] + C
4 72 -
334) f Wd}' 334) Solve the problem by integration.
, o 340) The general expression for the slope of a curve is 3; 4 . Find the equation of the curve if it 340)
A Zy2+7In|y-1]+In|y2-y+1]+C X2 +4x —
2 passes through (1, 0).
7 —4)2
B) Zy2+ In|y-1]+In|y2+y+1]+C A)y=In| x(x+42| B)y:ln%
7
C)E,VZ"1"\3"1\*(2}v+l)1n‘)’2+y+1‘+C Oy=in X(X2+54)2 D)y-In x(x;r4)2
D)%yzf Inly-1]+7In|y2+y+1]+C
57 58
Usea trigunﬂmetric substitution to evaluate the integral. Solve the problem.
go-t 346) Estimate the minimum number of subintervals needed to approximate the integral 346)
341) f < 341) 4
1+ 16&’2‘3 — 1
7( 07 dx
X -
A)tan-12 - tan-14 B) tan-1 iz —tan-14 3
e with an error of magnitude less than 10-4 using the Trapezoidal Rule.
O tan-l4 - tan’leiz D) % tan-14 —%tan’l é A)8 B)9 on D)18
5
Evaluate the integral. 347) Find an upper bound for the error in estimating f (2x3 +8x)dx using the Trapezoidal Rule with ~ 347)
342) f sin 6x cos 4x dx 342) n=5 steps.
1 1 1 216 . 216
= -2 LN s A 216 216
A) 20 cos 10x " cos 2x +C B) n sin 2x 2 sin 10x+ C ) 108 B) 5 Q)25 D) 25
. 1. 1
Q- % cos 10x - E sin10x + C D) Zsin 2x + g Sin 10x+ C Evaluate the improper integral.
5
dx
sy [ 348)
343) f % 343) o Nx-4]
4 - e
X A)2 B) -2 Q6 D)3
1 [2+4J1-x2 Al4-x2
A)-=1 +C B -MX . ¢ .
2 X 4x Integrate the function.
1
T N PN a19) [—L 349)
Q-5 i ¢ D)Af4 - x2 —Zln% 2512
a2 o B2 o
Solve the problem. t 5t
344) The charge q (in coulombs) delivered by a current i (in amperes) is given by q f dt, where tis 344) - -2 e Y- 52 nlsteC
the time (in seconds). A damped-out periodic wave form has current given byi = e=3t cos 5t. Find 512 5t
a formula for the charge delivered over time t.
N e-3t(-3 co;45t +sin5) B) 343 cus;:: +5sin50) Evaluate the inlegral-z
. ) ) 350) f 7“2“’16 d 350)
Q) e (—3L05255t+55mSt) e D) '3“’55;;55‘“5'+C 2 >
) : Al x+af2-16[ - X216 216 B)In| x+25x2 - 16| - Y2216
x
Evaluate the integral. 5
345)f 4e2t - 7t a15) O Ix2-16-4sec-1 Z +C D) 25x2—16—4sec‘1‘% +C
e3t-3e2t yet-3
ALmfe-3] -Lmlte1] +Ztanlesc Solve the initial value problem for y as a function of x.
2 4 2 dy
1 L 5 351) «lx2-4d—:1,x>z, y(4)=1In (2 +2+/3) 351)
B)gin|et-3] -Fin|e2t+1] +ZtanTeh +C x
W1 1 3
1 t_ 1 2t 2 tan-1(et) + C
L)41n‘e 3‘+21n‘e +1‘+2tan (e +C
D)%ln‘e‘—S‘ -%m\ezul\ +C

59

1 X+2
Ay=7In|> 5+ In2

B)y:ln(x+‘\,x2»4)+ln(2+2—\/§)»ln(4+2f\/§)
c)y:]n(x+«lx2-4>+1n(z+zﬁ)

D)y=In| secx+tanx|+In (2 +23)
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Expand the quotient by partial fractions.

the2-9t-12
352) — = 352)
th+32 e
3t+2 4 3t+2 3 4
A)1+ -= B) 1+ + = -
2+3 2 2+3 t 2
. 3t+2 3 4 2 3 4
Q1+ - = D)1+ -s =
2+3 t 2 2+3 t 2

Evaluate the integral.

359) [ @esct-cott2dt 353)
A)-17 cott-8 csct +C B)-17 cott + 8 csct—t+C
C)-16 cot t +8 csc t + In| sinf| + C D) 15 cott +8csct+tant+C
Evaluate the improper integral or state that it is divergent.
e
354) f 200X dx 354)
A) 20 B) 40 C) Divergent D) 20
Solve the problem.
355) Find the area of the region bounded by y = sin 2x and y = cos x for - % <x= % 355)
A3 B) 275 Q 34—” D) 225

Use the tabulated values of the integrand to estimate the integral with Simpson's Rule with n = 8 steps. Then find the
approximation error Es. Round your answers to five decimal places.

2
36) [ 1-203at 356)
1

B) S =-10.12500; Eg = 0.12500
D) S = -10.00000; Eg = 0.00000

A) S =-10.06250; Eg = 0.06250
C) S = -8.95833; Eg = -1.04167

Find the surface area or volume.
357) The region between the curve y = sinx, 0= x = 1.5, and the x-axis is revolved about the x-axis to 357)
generate a solid. Use a table of integrals to find, to two decimal places, the volume of the solid
generated.
A)225 B) 2.14 Q)229 D) 237
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Expand the quotient by partial fractions.

4
58) 358)
(x+1)2
3 1 1 3
A + B)— -———
x+1  (x+1)2 )x+1 (x+1)2
1 N 3 D) 1 N 4
x+1  (x+1)2 x+1 x+4

Evaluate the integral.

7x
39 [ 2N )
24/x
A)21eN7x+C B) 337 N7X + C Q)A7N7x s C D)%( 7X+C
Express the integrand as a sum of partial fractions and evaluate the integral.
2
360) f S ex 100 g, 360)
x3 +25x E—
A)dIn|x| - %In‘ x2+25] - tan-lx + C B)4In| x‘*r%ln‘ x2+25‘+%lan’1%+c
1 > X - 1 2o X
Qdln| x| + E1n\x +25| + sin 3 +C D)In| x| +E|n‘x +25| + tan 3+cC
Solve the problem.
361) The growth rate of a certain tree (in feet) is given by 361)
2 2
-2 22
Ye e
where t is time in years. Estimate the total growth of the tree through the end of the second year by
using Simpson's rule. Use 2 subintervals.
A) 2.34 feet B) 3.68 feet C) 3.41 feet D) 5.11 feet
Evaluate the integral.
362) f x2 57X dx 362)
2(5-% -x -x 2(5-x -x -x
)26 (G L 267 p) o226 2x(E™) 2679 o
In5 25 I35 In5 In25 I35
2(5-X’ —X) 5-X)
Q) -x2(5-X) = 2x(5-) - 2(5-9) + C p)- 22629, 2679 6
In5 n25 n35

Evaluate the integral by multiplying by a form of 1 and using a substitution (if necessary) to reduce it to standard form.

sin X
a69) [ I ax 363)

csc2x+C B) cscx + cot x + C

A) -In| cscx + cot x|
cscx +cotx | +In|sinx|+C

CO)In|escx+cotx|-In|cosx|+C D) -In
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Evaluate the integral.
364) J‘ cos(nx-6) 4 364)

< _

A3 cos? (Inx-6) +C B) sinnx-6) -Inx + C

Q) -sin(Inx-6) +C D) sin(Inx - 6) + C

Use your calculator to approximate the integral using the method indicated.

1
365) Trapezoidal Rule, f Ax+4 dx,n=100 365)
0
A) 2.1936 B) 2.1202 C)2.1848 D) 2.1607
2
366) Trapezoidal Rule, f eXdx,n=100 366)
0
A) 7.3891 B) 6.3344 C) 63893 D) 6.3895
Evaluate the integral.
367)

dx
367) fi
xA[ 36x2 - 2

A)%;ec‘l [3a2x +C B)%;EC‘I l6x +C
C)%sin‘l&\ﬁx +C D)%sec’l lex-2| +C

Use the tabulated values of the integrand to estimate the integral with Simpson's Rule with n = 8 steps. Then find the
approximation error Eg. Round your answers to five decimal places.

—_—
368) f st g 368)
0

(2-cost)2

sin t/(2 - cost) 2

0.39270(0.33046
0.78540(0.42302
1.17810/0.35320
1.57080/0.25
1.96350(0.16273
2.35619(0.09649
2.74889(0.04476
3141590
A) S = 0.65214; Eg = 0.01453

C) § =0.67216; Eg = -0.00549

B) S = 0.63622; Eg = 0.03045
D) S = 0.66806; Eg = -0.00140
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Determine whether the improper integral converges or diverges.

2
dx
369) j(; i 369)

4

A) Diverges B) Converges

Evaluate the improper integral or state that it is divergent.

370) f 6xe2X dx 370)
0
A) 13333 B) 2.6667 C) 1.6667 D) Divergent

Integrate the function.

2
X
am [ dt 371)
(2 - 4)572
A) X3 +C B) X +C
= -
122 - 4372 602 -4)/2
Q B c D) 2 c
S et - +
1262 - 4)1/2 6(x2 - 4)3/2
Determine whether the improper integral converges or diverges.
* 6
372) f —_— 372)
1 Nx2+9 -
A) Converges B) Diverges
Integrate the function.
dx
) [ 373)
2 + 25772
X X
A)—=2—+C B) ——=——+
54/25 +x2 2525 - x2
o—=2—+cC D)—=—+C
25 -x2 2525+ x2
Evaluate the integral by using tri ic identities and substitutions to reduce it to standard form.
a7 f 2Aanx 4 374)
tan 2x —_—
A) -2secx tan x + C B) 2x-tanx +C O tanx+C D)x+C
375) f (cse x + cot x)2 dx 375)
A) 2cse2 x + 2cs¢ x cot x =x + C B) -2cotx - x + C
C) -2cot x - 2csc x - x + C D) -2cscx + x + C
64




Evaluate the integral.

376) [ xsinlxax 376)
2 2
A) XT sin1 x —%sin’] M +%x‘\,1 -x2+C B) XT sin=1x —%x sin1x - é« 1-x2+4C
2 2
Q) XT sin=1x +%sin’1 x —%x’\,l -x2+C D) XT sin=1 x —%cos’l X +%« 1-x2+C

Use the substitution z = tan (x/2) to evaluate the integral.

am) [—x 377)
(1 - cos x)2
x 1 X X X
x,1.m3X X et
A)tan2+3tan 2+C B)Ztanz 2c0t2+C
X X 1 x 1 X
g = = o3 = =
C)lan2 cnt2+C D) 6cot > 2c012+c
Evaluate the improper integral.
1
dx
378) f e 378)
0 All-x -
A)2 B)O Q1 D) -2
Find the centroid.
379) Find the centroid of the region bounded by the graphs of x % x :g, y=05andy = cos x 379)
A) (X, Y) = (140916, 0.33333) B) (X, Y) = (1.30900, 0.31917)
Q) (X, Y) = (136511, 0.35167) D) (X, Y) = (1.39877, 0.33486)
Evaluate the integral.
2 -1 3
380) (x +5)2 tan~1 4x + (16x + x) 380)
(16x2 + 1) (x + 5)% —
-1
A)%m\ x+5[=50+5)71 +C
1402
B) LB o v |+ 5+ 5)7 + C
14002
QLB syl c
D) (x+5)2 tan"l4x +In| x+5|+5(x+5)"1 +C
Determine whether the improper integral converges or diverges.
In10
381) f x-3el/x2 dx 381)
A) Converges B) Diverges
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Integrate the functiun

382) f X>6 382)
X2 x2 36
Ax2
nE.c B)In| X+ 6 |4c
X 6 X
2
On|x+h2-36 | +C D)%%%+C
Evaluate the integral by using tri ic identities and to reduce it to standard form.
383) f (sin x + cos x)2 dx 383)
A)x+C B) x-cosx +C C)x+sin2x+C D)X*%COSZX*’C

Evaluate the integral by separating the fraction and using a substitution if necessary.
asy [ZX5 384)

B) \/36 - x2 + sin-1 {% +C
D) - /36 - x2 + 5sin-1 {%} +C

A)-E 36 - x2 - 5sin-1 %}+c

©) 24[36 - x2 + 5tan-1 [% +C

Solve the problem.

385) Find the average value of the function y = ——20— over the interval from x = 0 to x =>. 385)
36 - 49x2 7
1 14 2 2
Agm B) 5 Qgn D) 3

Evaluate the integral by first performing long division on the integrand and then writing the proper fraction as a sum of
partial fractions.

4 2
386)f6x + 12x +2 386)
x3 +2x

A)3x2 + ln‘x‘+%ln‘x2+2‘+c B)3x2 + ln‘x‘—%ln‘x2+2‘+c

Q32+ In|x|- x In|x2+2]+C D)SXZ—%In‘x2+2‘+C
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Use the tabulated values of the integrand to estimate the integral with the Trapezoidal Rule with n = 8 steps. Then find
the approximatiun error ET. Round your answers to five decimal places.

387) f (1 +x2) 2 dx 387)

A) T =1.43097; ET = -0.26430 B) T = 1.16675; ET = -0.00008
Q) T =2.36194; ET = -0.02861 D) T =1.18097; ET = -0.01430

Use the Trapezoidal Rule with n = 4 steps to estimate the integral.

0
388) f sin st dt 388)
-1
)-1-42 B)_L’\ﬁ C)_M D)_L’\/E
2 8 4
Evaluate the integral by separating the fraction and using a substitution if necessary.
712 8x+1
389) f SXTC dx 389)
o 249
7 n n x
A)anfZ B)an‘r% C)an*r? D)ln49+z
Evaluate the integral
390) f \/7 390)
1 1 1 1
in-1-L = sin-1— - —sin-1=
A) sin ) B) 5 sin~l = - —sin~1 =
L) L1 L D) Lgn1 L
64 2 32
son) [ 391)
1+36x4 I
AL xtanl6x2 +C B) - tanl 6x +C
12 12
1 1
— tan-16x2 — tan—136x2
Q) m tan-l6x2 +C D) 3 tan~136x2 +C
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392) f 7 cos3 3x dx 392)
. 7 . 3 7 . 7 3
A)7sin3x - Zsind 3x+ C B) 3 sin3x - cosd 3x + C

C)%sin3x+%sin33x+c D)%smax-%sm’»s“c

Use the tabulated values of the integrand to estimate the integral with the Trapezoidal Rule with n = 8 steps. Then find
the approximation error ET. Round your answers to five decimal places.

/4
393) f sec20ftan0 dO 393)
0
[} sec20 A/tan 6

0.098170.31688
0.19635(0.46364
0.29452{0.60145
0.39270/0.75402
0.49087(0.93998
0.589051.18237
0.68722/1.51606
0.78540|2.0
A) T = 0.66508; ET = 0.00159 B) T = 1.33015; ET = -0.33015

Q) T = 0.66424; ET = 0.00243 D) T = 0.76325; ET = -0.09658

Solve the problem.

394) Find the volume generated by revolving the curve y = cos3x about the x-axis, 0 < x <7/36 394)
2 n 2w 2 b 1
R D7 97 D7

Use the tabulated values of the integrand to estimate the integral with Simpson's Rule with n = 8 steps. Then find the
approximation error Eg. Round your answers to five decimal places.

n/4
395) f csc 220 do 395)
/8

0.44179(1.67351
0.49087 |1.44646
0.53996(1.28570
0.58905(1.17157
0.63814(1.09202
0.68722(1.03957
0.73631(1.00970
0.78540|1
A) S =0.50002; Eg = -0.00002

C) $=0.50160; Eg = -0.00160

B) S = 0.49986; Eg = 0.00014
D) S = 0.52614; Eg = -0.02614
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Solve the problem by integration.

Determine whether the improper integral converges or diverges.

396) Find the x-coordinate of the centroid of the area bounded by y(x2-36) =1,y =0,x=7,andx=9.  396) 108) f = 15 100)
A) 1.30 B) -2.05 Q) 205 D) 7.80 y (x+1)2
Evaluate the integral. A) Diverges B) Converges
3
397) f % dx 397) Evaluate the integral.
405) f 2 sinh® 9x dx 405)
A)Z%cuc-huc B)%co(2x+ln\5inx\+c
A) 2 cosh? 9x sinh 9x -~ cosh2 9x sinh 9x + 2 cosh 9x + C
1 o 1 1 5 I 5
Q) =g ot x-Zn| sinx|+C )Ecot‘lxs(chrC
2 2 2
2 sinhd _ 2 gnh2 2
B) 5 sinh# 9x cosh 9x re sinh2 9x cosh 9x + r cosh9x + C
Solve the problem. 2 8 16
x 3n Q) = sinh# 9x cosh 9x +——— sinh2 9x cosh 9x + —= cosh 9x + C
398) Find the area of the region bounded by y =csc2 x and y = sin x, TIX=g and on the left by the 398) 45 135 135
e D) 2 sinht 9x cosh 9x - <2 sinh? 9x cosh 9x + L cosh 9x + C
A) 0.9102 B) 0.2614 C) 0.8026 D) 0.3690 Determine whether the improper integral converges or diverges.
“ Al5x+9
Evaluate the improper integral or state that it is divergent. 406) f A 406)
= 1 x
-8
399) jn; BemBX dx 399) A) Diverges B) Converges
A) -1 B) 1 C) Divergent D)0 Evaluate the integral.
(x +5)2 tan=1 x + 2x - 16) (x + 5)
Solve the problem. 407) f > > dx 407)
(2 +1) (x + 5)
400) Find the length of the curve y = In(sin x), /6 = x =7/2 400) 2
1-ntf3 +2) B) In/3) O3 +1) D) InW3 +2) A) % “3tan-lx +%ln 2+1) +C
. 12
Evaluate the 1:(::(11;;31' ) By L7 5] —stanlx L in G2+ 1) +C
401) f Lostinx=8) g4« 401) 2 2
sin(In x - 8) C)M—ln‘x-*S‘-Stan'1x+ln(x2+l)+C
A) sin(ln x -8) + C p) Sinnx-8) >
X
1,2
(tan-1x) 1 5
O+ o2 (nx-8) +C D) - sin(in x~8) + C D) === - In[x+5] +5In(2+1) +C
Express the integrand as a sum of partial fractions and evaluate the integral. Integrate the f“““gx"“'
5 408) f e — 408)
402) f (SX ‘;; 402) x\[36x2 E—
X - 8) JE—
3 b3 o 16 by 3 A) g seclaxC B) £ sin-l3x+ C O 3sec13x+C D) 3sin-13x+C
75 25 75 75
Find the area or volume.
Solve the problem. 409) Find the volume of the solid generated by revolving the area under y =7e~X in the first quadrant ~ 409)
403) Find the length of the curve y = In (sin x),% =x 5%. 403) about the x-axis
A) 497 B) 7% ) 98 D)2y
A) 0.8814 B) 1.4307 ) 0.5493 D) 03321 2
69 70
Integrate the functiﬂn Find the surface area or volume.
410) f 5 410) 415) Use an integral table and a calculator to find to two decimal places the area of the surface generated ~ 415)
(16x2 +1) by revolving the curve y =x2, 0 < x = 3, about the x-axis.
AL an-laxs —X 4 By tan-lax-— X i ¢ A) 26122 B) 186.25 ) 319.29 D) 372,51
8 32x2+2 16x2 + 1
Evaluate the integral.
Otn|A16x2 +1+4x|+ C D)—2 x
16x=+1 416) f eX cos 3 x dx 416)
0
Solve the problem. 1 3
9 Al B)— C) Diverges D) —
411) During each cycle, the velocity v (in ft/s) of a robotic welding device is given by v = 2t - e 411) 10 10
+t -
where t s the time (in's). Find the expression for the displacement s (in ft) as a function of t ifs = 0
for t=0. 417) | e2xx2 dx 417)
As=2-Lranct %[J B)s—2-9tan-1[L A) (1/2)x2e2X = xe2X + (1/4)e2X + C B) (1/2)x2e2X - (1/2)xe2X + C
Q) (1/2)x2e2X - (1/2)xe2X + (1/4)e2X + C D) (1/2)x2e2X - (1/4)xe2X + (1/4)e2X + C
Os=2-9sin-1|L D)s=2-2 1[4
2 2 2 Integrate the function.
20 dx
418 f 418
Expand the quoéient by partial fractions. ) 2 + 16 )
2
412) — 2% 412
) [ A)szﬂmc IV CESTIN
L 1 pl, 1 1 5x 5x
z-4 z+2 z z-4 z+2 C)_5'\]><Z+16+C )5'\,x2+16+c
oL .1 ol 1 1 ax ax
z-4 z+2 z z-4 z+2
Find the area or volume.
Evaluate the integral by first performing long division on the integrand and then writing the proper fraction as a sum of 419) Find the area of the region in the first quadrant between the curve y =e=4X and the x-axis. 419)
partial fractions. R A1 B)%e 04 D)%
413) fxidx 413)
X2 +8x +16
2 2 420) Find the area of the region bounded by the curve y =7x~2, the x-axis, and on the left by x = 1. 420)
X 6 X g Y y Y
A) = - 8x + 12In|x + 4| - +C B) = - 8x +48In|x + 4] + +C 7 E—
2 4 2 A7 B) 49 0% D) 14
2
C) 48lnjx - 8| + o, D)2 _gx - d8lnfx+ 4] +—% 1 C
x+ 4 (x+4)2 2 +4)2 Evaluate the integral.
o
Evaluate the integral 421) f e~ sin x dx 421)
414) f 414)
i A) Diverges B) = o1 D)L
A) 2[4 +3x + 24/ tan~ 14 tan-1, [ 23X 3"
Ot ‘«(4+3x+\f oL 1n ‘«l4+3x \/Z‘+c 422)f505'1XdX 422)

NEErE N Wre e
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A)xcosIx-2f1-x2+ C B) x cosIx +4[1-x2 + C

D) x cos=1x -A[1-x2 +C

Q) xcosIx-——— +C
1-x2
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Evaluate the improper integral.

Evaluate the integral.

5 P
13) f 123) 429) f sin 8t sin 2t dt 429)
0 )7sm6t—7c05101+c B)isinm-ismlouc
A)25 B) -5 Q)5 D) -25 12 20 20
1
3 L inst- L sin2t+C 1 L gin1
Find the area or volume. Q) 13 Sin 8t 20 sin2t+C D) 12 sin 6t +5g sin ot+C
424) Find the volume of the solid generated by revolving the region under the curvey =, fromx = 1to  424)
X Express the integrand as a sum of partial fractions and evaluate the integral.
X = =, about the x-axis. ) 50) f sz 12 430)
A) 97 B)5a Q9 D) 187 2
A) Injd(x-4) + 4(x +1) | +C B) 5ln|x - 4] - 4In|x + 1| + C
Evaluate the integral. C) 4ln|x - 4] +4ln|x + 1| + C D) 4In|x + 4] +4In|x - 1| + C
425) [ (secutanu)2secu du 125) Evaluate the integral.
secu secu tan u 2
a fanuzseet 52 e 431) [[x2 coshsxdx 11
In2 In2 » ) R
_ psecu . . A)%sinh5x—Excosh5x+Esinh5x+C
Q) D) 2secu+ C .
In2 2
B) 5 sinh 5x _E x2 cosh 5x +E x sinh 5x + C
Solve the problem. N
426) The rate of water usage for a business, in gallons per hour, is given by 426) ©) X2 sinh 5x -2 x sinh 5x +=2= cosh 5x + C
o ; ) o ) e 5 25 125
W(t) = 16tet, where t is the number of hours since midnight. Find the average rate of water usage
% i Vi <t=< 2
over the interval 0 < t <5. D) % sinh 5x - QA x cosh5x — % sinh 5x + C
A) 0.13 gallons per hour B) 3.33 gallons per hour 5 5 N
C)3.07 gall h D) 3.11 gallons per h
) 3.07 gallons per hour ) 311 gallons per hour Solve the problem by integration.
. . . . 2
Determine whether the improper integral converges or diverges. 432) The slope of a curve is given byg‘xi = %. Find the equation of the curve if it passes 432)
® 9x4 +25x
127) f —dx 427) 5
. Al5x6+ 1 through {? 3
A) Diverges B) Converges
! ' ‘ _ Ny=2odari(2)-2. 1, By-2-tan1(2)-2. 2,
Use integration by parts to establish a reduction formula for the integral.
Oy=-2 2an1(34]+ 2L 2, D) 7,£+it -3, 21
428)fcotnxdx,n=1 428) y= X 53" 5 5 157[ y= 5 an I;X 5 57‘
1 - -
A) f cot x dx = ———-cott Tx+ f cotn=1 x dx Find the area or volume.
1 433) Find the volume of the solid generated by revolving the region under the curvey = 6e=x2 in the 433)
B) f cot x dx = - cotn=T x+ T f cotn=2 x dx first quadrant about the y-axis.
a A) 613 B) 67 Q)3 D) 36w
Q) f coth x dx = n 1c0tn’2 X - f cotn-1 x dx
n-
D) f coth x dx = ni_llcot“'l X - f cotn=2 x dx
73 74
Use the tabulated values of the integrand to estimate the integral with the Trapezoidal Rule with n = 8 steps. Then find Solve the problem.
the approximation error ET. Round your answers to five decimal places. 440) Find the area bounded by y(4 +36x2) = 6, x =0,y =0, and x =5. 440)
1 . . 1. 45 1,
434) f xAX2 + 2 dx 134) A) sin-1(15) B) 6 sin~1(15) Q)5 tan 1{5} D) 7 tan~1(15)
X2+ 2 Evaluate the integral.
0 o Sedt + 25e2t + 54
0.125(0.17747 wan) [[REBES T “
025 (0.35004 5 1
0.375(0.54866 a3ty - Lin|e2tis|ic B)e2t+ t-—1In|et+5]+C
- 2 2 2
05 [0.75
0.625(0.96635 Qe+ In|et +5/-Lmn|e2t |+C D) 62t - t+ In| e2t+5|+C
075 [1.20059 2 2
0.875(1.45514
1 1.73205 Solve the initial value problem for x as a function of t.
A) T =0.89866; ET = -0.10942 B) T = 1.58082; ET = -0.00234 442) (2 - 11t +30) ‘T =1 (t>6), x(7) = 442)
Q) T = 0.79041; ET = -0.00117 D) T = 0.78924; ET = 0.00001
A) x=-In|t-5| +In|t-6] + 2 B) x=1In|t-5| - In|t-6] +In2
Use your calculator to approximate the integral using the method indicated. .
2 C)x=-In|t-5]+——+1In2 D) x=-Inlt-5/ +In|t-6] +In2
435) Simpson's Rule, f xInx dx, n =100 435) t-6
1
A) 06826 B) 0.6265 ©)0.6687 D) 0.6363 Evaluate the integral by using tri ic identities and to reduce it to standard form.
443) ) (tanx + cot x)2 dx 443)
Evaluate the integral.
8 dx A) tan x - cot x + 4x + C B) - tanx + cot x + 4x + C
436) f —_— 436)
Af9 - 64x2 —_— C) tanx - cotx + C D) - tan x + cot x + C
1
A) Etan‘l %x +C B) tan-1 %x +C Use the substitution z=tan (x/2) to evaluate the integral.
444) f 444)
Q) %sin‘l %x +C D) sin-1 %x +C 16 - cosx
: 7255, 4[af255. (x). 1. (x), ¢
A) 255 tan { 17 tar{zﬂ+( B) 16ta 2 +C
437) f7 5p2 g 437) N N N
) J 7peb” dp ) 0 2B (N5 (X)L ¢ D) 255 1
7 e ) 7 0 52 255 15 2 255
A)—gc5P +C B) -7¢5p% + C c)ﬁc5p+c D) 7e5p~ + C
Provide an appropriate response.
Determine whether the improper integral converges or diverges.
445) A student knows that f £(x) dx converges. Does f £(x) dx_also necessarily converge? 145)
438) -

6
438) f (x-5)-4/3 dx
0

A) Diverges B) Converges

Evaluate the integral by multiplying by a form of 1 and using a substitution (if necessary) to reduce it to standard form.

439) f;dx
1-cosx
A) tan x - secx + C B) cot x + cscx + C

C) -tanx +secx + C D) -cotx-cscx+C

75

439)

A) No B) Yes

76




Solve the problem.

Integrate the function.

446) The following table shows the rate of water flow (in gal/min) from a stream into a pond duringa ~ 446) 451) f >3 451)
30-minute period after a thunderstorm. Use the Trapezoidal Rule to estimate the total amount of x2 - 9)3 I
water flowing into the pond during this period. 5
A9 o D)-—X__sc
Time (min)[Rate (gal/min) x X2 -9
0
5 Evaluate the integral.
10 X dx
452) f —_— 452)
: I —
25 A) -2\1-e2X+C B) sin~1(eX) +C
30 Q) eXsin~1 (eX) +C D) secl (eX) +C
A) 9600 gallons B) 8475 gallons C) 8483.3 gallons D) 7716.7 gallons
Solve the problem by integration.
Evaluate the integral. 453) The current i (in A) as a function of the time t (in s) in a certain electric circuit is given by 453)
dx
wy) [ w) __ 62 o . (ses a given point in the circuit duting the firs
51 1352 T Find the total charge that passes a given point in the circuit during the first
A 112, S+13sin2x+12o0sx |, o B) %ln S+ Bsinx+12cosx |, wo seconds.
5+13sin2x 5+13sin2x A)2833C B)2.773C €)8.500C D) 0.944 C
) Ly 13 5sin2x+ 2cos2x | - D) - L33+ 5cos 2k 12sin2x | - )
24 5+ 13sin2x 4 5+ 13sin2x Evaluate the integral.
an) [ 450)
Solve the problem. x (1 +36 In%x)
x 1, 1, .
448) Find an upper bound for the error in estimating f 5x sin x dx_using the Trapezoidal Rule withn  448) A) g tanl (61nx) +C B) & tan~1 361n2 %) +C
1 1
= 6 steps. Give your answer as a decimal rounded to four decimal places. Q) 7y In(1+361n2x) + C D)5 tanl (61nx) +C
A) 0.3690 B) 1.8452 Q) 1.0766 D) 1.1274
Evaluate the integral. 455) f €os 6x cos 3x dx 455)
449) [ 2sin7xcsin 49) )L sin6x o sindx + C B)Lsinax+ Lsinox+C
. . sin 3x | sin 11x
A) 2(sin 3x - sin 11x) + C B) g SX  SUX ), ¢
) 2oin x-sin 1) )17 2 C)%c053x+%cns9x+c D)%sin&x—ﬁsin%wrc
o z{sinb?ux B sinzilx}r c D)4 cosz _ coszilx} LC
Evaluate the integral by making a substitution and then using a table of integrals.
X
Solve the initial value problem for y as a function of x. 456) f AN 456)
dy -4 -
450) x 2L =Ax2 -9, x23,y(3) =0 450)
dx E— 1 - 1, [2-e2
A)—In +C B)—In
Alx2-9 x 4 X+2 4 e2X 2
Ay=———— By=3In>
—eX X
3secl (x/3) C)%ln 2-¢ c D)%ln eX+2f
Alx2 - 2_ eX+2 eX-2
Qy=-9 43 D)y= 3 =0 ot X
3 K 3 3
77 78
Solve the initial value problem for x as a function of t. Solve the problem.
457) (12 + Zt% —ox+12,x(1) =1 457) 464) Find the length of the curve y = In (sin x),% <x 5%. 464)
A x=22 g B) x=21 In|——|- 6 A) 1.8663 B) 0.1134 Q) 0.7677 D) 0.9163
t+2 t+2
Evaluate the i 1
C)x:211+1n\k+2\—6 D)x= 21t _6 vauatetemleg{a
t+2 465) f dx 465)
x;}49 +x2 I
Solve the problem by integration. _— » 1 \ 74 ’\/m e » 1 Wz W e
458) Find the area bounded by y RCEEwe b 0, x =3, and x = 5. Round to the nearest hundredth. ~ 458) TN 2| TN x|
X&=0X =
_J19+x2 192
A) 655 B)0.19 Q)25 D) 05 C)_%lnw e D)%hw LC
X X
Evaluate the integral.
159) f sin t sec(cos §) dt 159) Use the tabulated values of the integrand to estimate the integral with Simpson's Rule with n = 8 steps. Then find the
approximation error Eg. Round your answers to five decimal places.
A) In| csc(cos t) + cot(cos t) + C B) - In| sec(sin t) + tan(sin t)] + C 1 )
2
Q) In] sec(cos t) + tan(cos t] + C D) - In] sec(cos t) + tan(cos t)] + C 466) f x (1+x2) “dx 466)
0
Solve the problem.
4
460) Find an upper bound for the error in estimating f (4x4 - 4x)dx using Simpson's Rule withn =6 460)
1
steps.
1 1 . 243
A) o B) 20 o1 D) 256
Use Simpson's Rule with n = 4 steps to estimate the integral.
3
7
461) f 2z D) A) S = 1.02852; Fg = 0.13814 B) S = 1.79279; Eg = -0.01261
1
12651 535 o by 12651 ©) S = 1.16675; Eg = ~0.00008 D) § = 1.18097; Eg = -0.01430
5400 150 200 2700
Express the integrand as a sum of partial fractions and evaluate the integral.
Evaluate the integral by making a substitution and then using a table of integrals. 467) 6 3x3 -4x 4 167
cos 6 4_16 _
a0) [0 __qp 162) X
PN P -
sin N9 + sin“0 A) 1.327 B) -1.184 C) 2367 D) 1.184
1. {3 +4/9 +sin20 1 |3 cos 0 +4/9 +5sin20
A) -5 I 2N TSN o B) - In=—>— TS C
3 sin 6 3 sin 6
- in2 in2
0 - L3N +sin20) D)_lln3+_«l9+sme+c
3 sin 6 3" sinBcoso
Expand the quotient by partial fractions.
163) X143 163)
x2 +10x +21 e
7 2 7 -2 L2 -7 7 2
NE 7 R’ O %7 R A
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Solve the problem.

468) Suppose that the accompanying table shows the velocity of a car every second for 8 seconds. Use ~ 468)

the Trapezoidal Rule to approximate the distance traveled by the car in the 8 seconds.

Time (sec)| Velocity (ft/sec)

® N U R W = O

A) 171 feet B) 153.5 feet C) 233.5 feet D) 307 feet

469) Evaluate f cos7x dx 469)

A) LeosSx sinx + -+cos3x simx + - cos x sinx +C
7 5 3
B) Leosbx +xcosbx + Loy + 2 sinx+

51 . 6 . 8 . 16 . .
—cosH; L cost 2 cos2 =
(@) 7cos X Sinx + Ssms X Sinx + 35cos X sinx + FS sinx + C

D) %cosﬁx sinx + écos“x sinx + %COSZX sinx + sinx + C

Use the substimﬁon z = tan (x/2) to evaluate the integral.

170) f 170)
- Sln X —_—

A)# B)1+3 Q1-4 D)-3-+3

Solve the problem.

471) The following table shows the rate of water flow (in gal/min) from a stream into a pond duringa ~ 471)

30-minute period after a thunderstorm. Use the Simpson's Rule to estimate the total amount of
water flowing into the pond during this period.

Evaluate the integral by using tri ic identities and to reduce it to standard form.
472) f COtX gy 472)
CSC3 X
1.4 1.4 1 5
A)-gsindx+ C B) gsindx+ C Q) geosdx+C D) - csex +C

Solve the problem by integration.

473) Find the volume generated by revolving the first-quadrant area bounded by y = :(8)2 andx=8  473)
about the x-axis.
At B) i Oy D) or
Determine whelher the improper integral converges or diverges.
474) f Zdx ae
A) Diverges B) Converges
Evaluate the integral by reducing the improper fraction and using a substitution if necessary.
475) % dx 475)

A)x2-3x+In|10x-1]+C B)x2+3x+%1n\10x—1\+c

Q) 2x+3-In| 10x-1]+C D)x2-3x-%ln\wx-1\+c

Determine whether the improper integral c ordi

p 8
o) [ “ Lsinx] 4 476)
1
A) Converges B) Diverges
Find the surface area or volume,
477) The region between the curve y :m 0.1=x 208, and the x-axis is revolved about the ~ 477)

x-axis to generate a solid. Use a table of integrals to find the volume of the solid generated to two
decimal places.

Time (min)[Rate (gal/ min) A) 117 B) 1.38 C)1.23 D) 1.49
0
5 Evaluate the integral.
10 n/12
b w9 [ antara 478)
20 -m/12
4 T 2 x4 n
25 A)-— B)—-= Q=-— D)=
30 )35 )95 U 3
A) 8850 gallons B) 7733.3 gallons C) 7050.0 gallons D) 7725 gallons
81 82
79) f cschd 10 coth 10x dx 79) Determine w]hether the improper integral converges or diverges.
— 1
csch3 10x csch3 10 coth 10x 485) f T 485
A) ——+C B -— 22 "% . C xIn[x|
)T ¢ ) 30 - -1
3 3 A) Converges B) Diverges
0- csch3 10x c D)- cscl’;OIOX e
" Integrate the function.
Jx2
X~ + 64
180) f A16+2x 4 450) 486) IT dx 486)
X R
- AIx2 +64 A2+ 64
A)2[T6 7 2x -4 In| N6 E2X =4 ) B) 2416 2% + C Al|hErer x| B L c B)— ln"\x2+64+x‘ e e
Al16+2x +4 7x 7x
A[16+2x Af 1 . e
€) 2167 2x + 4 tan-1| N1 E2X | D) 216+ 2x + 4 In| MLOH2X -4 | OLin|2v6s + x| -sin1X 4+ C D)x + In| Jx2+6s | + MO
4 Ji6+2x+4 7 8
Usei ion by parts to lish a reduction formula for the integral.
481) f €5X cos 4x dx 481)
E— 487) f cosn x dx 487)
e5x . e5X . =
A) = [4sin4x +5 cos 4x] + C B) —— [4 sin4x - 5 cos 4x] + C
41 41 A) f cost x dx =cosn~1 x sinx - (n - 1) f sin x cosN~2 x dx
1, Bxe - SX | -
Q) [4e5 sindx+5 cos 4]+ C D)‘T[sm4x+cos4x]+c B)fmnxdx _1 ooy ginx s 1](05‘]_2de
n n
Express the integrand as a sum of partial fractions and evaluate the integral. Q) f cost x dx = - cosn=1 x sin x + (n - 1) f cosn=2 x dx
X+9
w [ w___ D) f o = LeosnT s -2 [ o v
9 9
A)lln Xl B) In|—"—|+C ) ) . ) )
7 [(x+7)2 (x+7)2 Evaluate the integral by making a substitution and then using a table of integrals.
~ cos?
C)%ln\x9(x+7)z\+c D)%ln\xg(x+7)z\+c 488) ftant.'\/l cos2t dt a88)
A)In|sect+tant|-sint+C B)In| csct-cott|-sint+C
Solve the problem by integration. C)In|sect+tant|+sint+C D) In| sect|+cost+C
483) Find the volume generated by rotating the area bounded by y = ;, x=2,x=7,and 483) Evaluate the integral by eliminating the square root.

x3 +9x2 + 8x
=0 about the y-axis.
16 2 8 w7 9 1 16
A)71In? B);nlng ()ann16 D)7J(In 3

Evaluate the integral by first performing long division on the integrand and then writing the proper fraction as a sum of
partial fractions.

9x3 +18x2 +12x + 5

484) | T T 484)
9x2 +18x + 9
1 1 1 3x+5
,2 y 1o -
A)=x2+1In|3x+3|- 33x+3 +C B)Zx 3x+3+L
1 1
,2 e
Q) =x2+ In| 3x+3| - 3X+3+c D)2 + 1n\3x+3\ '%'%x+%
83

489)f |1 - cos 2x cost 189)
n/a

A) - T B)2 o) % D) %
Use the Trapezoidal Rule with n = 4 steps to estimate the integral.
a0 [ L2 isan 190)
1
ISES EES o PE
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Evaluate the integral.

Solve the problem.

491) f 9 cotd x sin2x dx 191) 496) A data-recording thermometer recorded the soil temperature in a field every 2 hours from noon tc ~ 496)
midnight, as shown in the following table. Use the Trapezoidal Rule to estimate the average
A)9In| sinx| 7% sinx +C B) 9 In | sin x| +%c052 x+C temperature for the 12-hour period.
Q) 9(In| sinx | + sinx) + C D)91n| sinx | -2 cos? x + C Jime  [Temp (F)
2 Noon |67
2 68
Find the imegmL 4 70
6 70
492) f 4 xdx 492) 8 69
«]4 +2x2 10 69
J6 . Midnight|68
At B) 26 -4 Oo-2 D) - 26 +4 A) 82.70°F B) 68.92°F C) 80.17°F D) 68.94°F
Evaluate the integral. 3
1/ 497) Find an upper bound for the error in escimaﬁngf (4x5 - 2x)dx using Simpson's Rule withn=8  497)
493) f 7 sind 27mx dx 493) 2
steps.
21 7 21 21 7 21 1 1 - 81 1
217 2L 21 7 2L A B)—— — D)——
AT B)% S D) 16 ) 512 ) 256 O ) T536
Solve the problem. Solve the problem by integration.
494) A rectangular swimming pool is being constructed, 18 feet long and 100 feet wide. The depth of 494) 498) Under certain conditions, the velocity v (in m/s) of an object moving along a straight line as ¢ 498)
; /AN ~ ) 2
fhe pool is mgasured at 3 foof intervals across the width of the pool. Estimate the volume of water function of the time t in ) is given byv = 262 418620 b4 e distance traveled by the object
in the pool using the Trapezoidal Rule. (Bt+1)(t+3)2 7
during the first 3.00 s.
Width (ft)|Depth (ft) uring the first s
i) A) 0944 m B) 1.202m C)4.939m D) 1.868 m
3
6 Evaluate the inlegral
9 499) f 499)
12 2'\,4)( 7 -
. » BT 4 INBCT A7 ( B) - Afix-7 4x 7,
18 7x 7{ ax-7 +~7| 7x
A) 8700 63 B) 7700 3 C) 5800 13 D) 10,200 63 o 7 4 [T Jix7 t - rx 7
7x 77 7 7
Use the substitution z = tan (x/2) to evaluate the integral. N7
495) f sec x dx 495)
— 500) [ se¥axdx 500)
Ain| Zan D o BIn| 12X e 1 1 1 1
2-tan (x/2) A) psec 2x tan 2x +lnfsec 2x + tan 24 + C B) Zsee 2x tan 2x + lnsee 2x + cot 2x] + C
2+
Q1 +C D)In|————="20 |+ C
‘ 2- ‘ 1-tan (x/2) [¢) %secz 2x tan 2x + %ln‘sec 2x+ tan2x| + C D) %sec 2xtan2x - %ln\ sec 2x + tan 2x| + C
85 86
Evaluate the improper integral or state that it is divergent. Solve the problem.
s01) f * 2dx s01) 507) Estimate the minimum number of subintervals needed to approximate the integral 507)
El
16 +x2 4
0 [ @3+30ax
Am+d B¢ o D)0 3
with an error of magnitude less than 10-4 using the Trapezoidal Rule.
Determine whether the improper integral converges or diverges. A)174 B) 100 Q101 D) 200
502) f Ax dx 502) Evaluate the inlegral
x4 +6
1 soy) [ W 508)
. w sin ( ln w)
A) Converges B) Diverges
) -In| csc w + cot w| « Inw + C B) -In| csc(In w) + cot(In w)| + C
Use the Trapezoidal Rule with n = 4 steps to estimate the integral. ) -In| csc w + cot w| + C D) In| sec(In w) + tan(In w)| + C
1
09 [ 2o 503)
b 17X e 509) [ etcottet -5 )t 509)
1171 743 1171 1747 ] )
ELEY 2 ELES =L A) et In[sin(t - 5)| + C B) 1 t-5)+C
)70 AT O 71 D) 5o ) et Infsin(t - 5)| + ) Infsin(et - 5)] +
C) In|cos(et - 5) + C D) Insin(t - 5)| + C
Evaluate the integral. Evaluate the improper integral or state that it is divergent.
504) f 504) @
ZW 81 +y) 510) f X 510)
Ay s (x-7)(x-6)
Atani ic B)Ltan1L 4 C | N
o 9 9 A)In2 B)In7 Q-=n2 D)= In8
O 4 tar! # ic D) £ tan-1 Y
Solve the problem.
Find the integral. 511) The base of a solid is the region between the curve y = sin% and the interval [0, 27T] on the x-axis. 511)
6x5d
505) xiﬁxé 505) The cross sections perpendicular to the x-axis are semicircles with bases running from the x-axis to
®+x°) the curve. Find the volume of the solid. Round your answer to three decimal places.
_ 1 ‘C B)- SIS A)1.234 B) 1.5708 C) 2.3562 D) 6.2832
76 +x6)7 8+x6)°
1 1 , Use i ion by parts to a reduction formula for the integral.
P s 6
O e © D)7 B+x0)7+C 512) [ (naxnax 512)
_xX(lnax)n n f 2
Solve the initial value problem for x as a function of t. &) ftnagnax - n o) (ma)ntidx
506) (@0 -22+1-1) X =5, x(2) =0 506)

A)x=In| t—l\—%ln 12+% +%In4.5

B)x=In|t-1] - tan-Inf2¢ - In th% ftan-1 242 + In 4.5

O x=In| t-1] -2 tan-1a[2t +4[2 tan-124/2
D)x=In| t-1] -2 tan-1Z t -%m

1
2 4 —
=+ 2

+af2 tan-1242 +% In4.5
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B) [[(nagndx =xtna)n-n [ (nan-ldx
Q) f (Inax) M dx =ax(Inax) " - an f (Inax) =1 dx

D)f(lnax)“dx :M+EI(|MX)“-1 dx

n
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Evaluate the integral.

Evaluate the integral.

513) f[s +%J cot(5x + 3 In ) dx 513) s [ el 520)
7 B
A)3Inx.In|sin(5x+3Inx)|+C B) In| sin (5 +3x)| + C 1766 6 1/ L/
) In|cos 5x+3Inx)|+C D) In|sin (5x +3Inx)|+C A)—67+C B)-el/t® 1 C O =F—+C D)~ +C
514) f 7x2 X dx 514) Use the tabulated values of the integrand to estimate the integral with Simpson's Rule with n = 8 steps. Then find the
approximation error Eg. Round your answers to five decimal places.
A) %QZX(ZXZ x4 1)+ C B) %eZX(sz “2x+1)+C PP /2 s Y ?
7 521) f sin 3 x cos x dx 521)
Q) 7€2X(2x2 - 2x +1) + C D) XeZX(Xz Sx+1)+C o
Solve the problem. o 1963510.00728
515) Find the volume of the ;nhd generated by revolving the region bounded by the curvey =3cos x 515) 0392700005178
and the x-axis, % =x= 7” about the x-axis. 0.589050.14258
0.78540(0.25
A) 9 B) 9x2 023 D) 222 0.98175(0.31936
2 2 1.17810(0.30178
1.374450.18406
Evaluate the integral. 1.57080 |0
516) f % 516) A) S =0.25003; Eg = -0.00003 B) S = 0.25141; Eg = -0.00141
1+3
bt Xz ) ) €)'§ = 0.24678; Eg = 0.00322 D) S = 0.24353; Eg = 0.00647
A n [ 3L o By -2 [ L2 ¢
x2 4 x2 Usei ion by parts to lish a red formula for the integral.
2 2 )
[ PR Rl D)2 |3 ¢ 522)fsmnxdx 522)
2 2 2 2 e
A) f sinf x dx = —%sin“’l xcosx+ 21 f sinn=2 x dx
Find the surface area or volume.
517) Use substitution and a table of integrals to find, to two decimal places, the area of the surface 517) B) f sin x dx =sinf=1 x cos x - (n - 1) f cos x sinn=2 x dx
generated by revolving the curvey =X, 0 = x =2, about the x-axis. f no1
i ~ _Lgan-1 _n-1f ne
A) 229.74 B) 189.29 C) 17435 D) 212.40 S) f sinft x dx = - —sin~ x cos x -— f sinf=t x dx
Find the area or volume. D) f sinfl x dx = sinf=1 x cos x + (n - 1) f sint-2 x dx
518) Find the volume of the solid generated by revolving the region in the first quadrant under the 518)
curvey :%, bounded on the left by x = 1, about the x-axis. Find the centroid.
X 523) Find the centroid of the region bounded by the graphs of y = x and y =x2 - 6x 523)
6 7 6 7 7 7 6
A) 23 B) 37 D) = A XY=L -2 B) (X, Y)=[3,-% XY =<, - % D) (X, Y)=(3,- 2
)21 )an O ) & )X, Y) [2 5} ) (X,Y) [ 5} OxY [2 SJ ) (4 Y) [3 5}
Solve the problem. Evaluate the integral.
519) Find the area bounded by y = % x=0,y=0,and x=3. 519) 524) j‘ . 524)
36 - 9x — * JE—
0
1 3 R 1 1 1. 43
112 -3 LI ) 112
A) 3 tan {ZJ B) sin {ZJ Q) > tan’ [ZJ D) 3 sin [ZJ A) S5 B)1 C) Diverges D) L
26 26
89 90
Use the tabulated values of the integrand to estimate the integral with the Trapezoidal Rule with n = 8 steps. Then find Solve the problem.
the approximation error ET. Round your answers to five decimal places. 530) Find the length of the curve y =16 - x2 between x = 0 and x = 2. 530)
4 fx- 2 4 . 1
525) f %_l dx 525) A) 37 B) 37 (O D) <"
| X
531) Find the area of the region enclosed by the curve y = x cos x and the x-axis for%:'[ =x sgn. 531)
A) -7x B) -6 Q) 7x D) 6
! Expand the quotient by partial fractions.
2.875(0.41023 532) —Xt0 532)
3.25 (0.44530 X2 +8x+16
3.625(0.47477 gL 2 p_L .3
4 0.5 x+4  (x+4)2 x+4 x+6
A) T = 1.08867; ET = -0.08867 B) T = 1.98984; ET = 0.01016 )2 1 L 2
+ +
C) T =0.99492; ET = 0.00508 D) T =0.99983; ET = 0.00017 X+4 o (x+4)2 X+4 o (x+4)2
Evaluate the integral. Evaluate the improper integral.
8
526) f x31n 8x dx 526) 533) f dx 533)
i <273 —_—
Al dms-Laic B)Ingx-Lxd+C e
4 16 4 A0 B) -3 Q)5 D) 15
1 1 1 1
L 14 14 Ll
Ot InBxsgexts+C D) xtingx-55x3+C Evaluate the integral.
1/8
1 . .
Express the integrand as a sum of partial fractions and evaluate the integral. 534) f ytan~i8y dy  (Give your answer in exact form.) 584)
0
2x2+8x+8
s2) [ ax 527) X1 X1 X1 1
2 -2)3 A)>-= —_——— Qo -— D) =—
02+ 4)6x-2) i ) 512 18 ) 356 128 ) 256
A)%ran-lg-%+#+c B)%mn‘1%+ln\x—2\—%+c
(x-22  (x-2)3 (x-2) Evaluate the integral by using a substitution prior to integration by parts.
1 X 1 1 x 2 1 1
Q) ~tan-12 + - +C Dtan-l2-—=--—— _+C 535 f X4 535
2 2 x-2 (x-22 2 x-2 (x-22 ) T x )
Solve the problem by integration. A)-1.33 B) -2.27 ©)0.39 D) -0.94
528) Find the x-coordinate of the centroid of the first-quadrant area bounded by y = Bix x=2,and 528) Evaluate the integral.
= w2
x=5. 536) f cosD6x dx 536)
A) 1.448 B) -0.727 C) 2895 D) -0.364 /2
1 L4 8
Evaluate the integral. A0 B3 9% D) 45
x
529) [ sin3tcosatdt 529) ) )
o Provide an appropriate response.
4 -1
al BZ ol N 537) A student knows that [ dx =98.Can [ 13 dx be found, and if so, what is t? 537)
5 5 5 5
a
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A) Yes, -98 B) No
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Solve the initial value problem for y as a function of x.

Evaluate the integral.

& dy .
538) (2 + 8115 = 1,y(9) =0 538) 544) f y2sin8y dy 544)
X 1 1X =2 — —_—
A)y:;—l B)y:;tan 15 A) y sin 8y + yc058y+256a|nSy+L
1 1 X _=m —v2 — —
11X . X B) y cos By - ybmSy— cos 8y +C
Qy=gsinl5 -2 D)y=g tan"l - 256
1
©) - Ly2 cos 8y + Ly sin 8y + = cos 8y + C
Find the area or volume. 8 g2 cosy 327 SnOY 56 008y
539) Find the area between the graph of y = and the x-axis, for —» < x = 0. 539) D) - %yZ cos 8y +%y sin8y +% cos8y +C
A)8 B)1 Q)4 D) 16 . . . :
Express the integrand as a sum of partial fractions and evaluate the integral.
1
lve th lem. 3
Solve the problem. 545) f X dx 545)
540) The length of one arch of the curve y = 3 sin 2x is given by 540) o X2 +12x+36
n/2
:f 1+ 36c0s22x dx A)18in7 - 5L B) 1081 [Z] - 22
0 14 6 14
Estimate L by the Trapezoidal Rule with n = 6. ©)108In 7 - 18In 6 + 222 D) 144In % _125
14 14
A) 6.1995 B) 5.8169 Q) 6.4115 D) 6.0189
Evaluate the integral. Evaluate the improper integral or state that it is divergent.
“©20:
541) f €OtV esc2y dv 541) 546) f " 546)
., (x2-1)
A)-eSCV 4 C B) - etV escv + C i
A) 20 B) 40 Q) Divergent D)0
Q) ecotv 1 C D) - etV 4+ C
Determine whether the improper integral converges or diverges.
542, f sind 4 42 @
542) | sind4xdx 542) 547) f 9x+6 547)
1. e 2 L 23 43x2+1
A-g sint 4x cos 4x - 7= sin2 4x cos 4x - T cos 4x + C
. : A) Diverges B) Converges
1 2 1
B) - = cos# 4x sin 4x - = cos2 4x sin 4x - = cos 4x + C
20 15 30 Evaluate the integral.
SO 1 . 1. .
Q) - % sind 4x cos 4x - = sin2 4x cos 4x - 5 sin8x +% +C 548) f ~9x cos 5x dx 548)
D)- L gind 4x cos dx - -1 sin2 dx cos 4x - = cos 4x + C 9 9
20 15 15 A) - 2,Cns5x—g§m5x+c B)—§C055x»9xsin5x+c
. . . . 9 9 9 9. .
Express the integrand as a sum of partial fractions and evaluate the integral. ©) - 55 cos 5x - gxsin5x + C D) - 55 cos 5x - zx sin 9x + C
543) f Ldt 543)
B3 +2¢2 -8t i i i i
Determine whether the improper integral converges or diverges.
A) -2 s 6lnft-2] +3Inft+ 4]+ C B)-91n |t] +6l2-2|+C I
t 549) [ esinxax 549)
1
C) -9 1In [t| +6In|t -2 +3Int +4| + C ) =3 1n [t| +6ln|t - 2| - 3In|t + 4] + C
A) Diverges B) Converges
93 94
Use the subs(i(utiun z = tan (x/2) to evaluate the integral. Use the tabulated values of the integrand to estimate the integral with the Trapezoidal Rule with n = 8 steps. Then find
550) f 550) the approximation error ET. Round your answers to five decimal places.
12 + sin x /2
M M 556) sin 3 x cos x dx 556)
2143 (/143 X f
A)fitan {Tta > +C )——Zta 173 +C 0
in 3
2«!143 1 z« 143 X SIL - X CO5 X
143 tanr {Istav{4—2ﬂ+c D) - ta 72 +C 0 0
0.19635{0.00728
. . PR 0.39270{0.05178
Evaluate the improper integral or state that it is divergent. 0.58905(0.14258
5 ¥ _dx 0.78540/0.25
son) [ 551)
1 x3.007 0.98175(0.31936
1 1 1 1.17810{0.30178
A 3507 B) Divergent O 3007 D) 1507 1.3744510.18406
1.57080|0
Expand the quotient by partial fractions. A) T = 0.24353; ET = 0.00647 B) T=0.24678; ET = 0.00322
550) —X*7 552) C) T =0.49356; ET = 0.00644 D) T =0.25003; ET = -0.00003
(x-5)(x-1)
8 3 Find the area or volume.
P35 TR 7
x=2 X x 557) Find the area under y = in the first quadrant. 557)
To1+x2 —
32 12
D) — +
x=5 x-1 7 7
A) B) 14n Q) =xn D) 7x
4 2
Find the imegral
553) f 553) Evaluate the integral by multiplying by a form of 1 and using a substitution (if necessary) to reduce it to standard form.
> 1
4 3 — 558 f — 558
0 (1+x’ ) ) 1-sinx )
a2 B) -~ 03 D)+ i 3
" 6 3 > A) -cotx-csex+C B) cot x +csex + C
Q) tanx - secx + C D) tan x + secx + C
Evaluate the integral . i . . . . §
Use the tabulated values of the integrand to estimate the integral with the Trapezoidal Rule with n = 8 steps. Then find
554) f 0o 2)2 554) the approximation error ET. Round your answers to five decimal places.
X
1
T x .1, |x+4 L x 1 |x+4 559) [ xsin (62 +2) dx 559)
A) o | —— = B) = | —— - =
)32{16,,(2% x—4}+c )32{16,x2 g " x—4H+C o
4 X
C) +m| X2 e D)—>—+
-4 32(16 - x2)
Evaluate the integral by eliminating the square root.
/4
555) f A9 +9co2 x dx 555)
n/6
Give your answer as a decimal rounded to four decimal places.
A) -1.3068 B) 3.9203 Q) 1.3068 D) 0.4356
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A) T =0.56669; ET = 0.00715
Q) T =0.28693; ET = 0.00003

B) T = 0.28335; ET = 0.00358
D) T =0.29217; ET = -0.00525
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Evaluate the integral.

560) 9 coshd 2x dx 560)

Use the substitution z = tan (x/2) to evaluate the integral.

/3
dx
564) jO‘ 1+ cos x

564)

9 . 6 12 .
= 4 — 2 tp
A) 0 cosh? 2x sinh 2x + = cosh2 2x + = cosh 2x + C N NG
e B) 3= 02 D)3
B) 5 coshtt 2x sinh 2x +-& cosh? 2xsinh 2x + 12 sinh 2x + C
©) 5 coshd 2xsinh 2x +2 cosh? 2x sinh 2x + 32 sinh 2x + C
9 oy 6 3. . 12 ol .
D) 0 cosh# 2x sinh 2x + 5 cosh3 2x sinh 2x + 5 cosh? 2x sinh 2x + C
561) f [ S 561)
(x-4nx2 -8x + 12 —
Aysec X322 c B) 3 sec X34 ¢
O sin-1[X224). ¢ D)4 sec-1| X241 ¢
2 2
Use the tabulated values of the integrand to estimate the integral with Simpson's Rule with n = 8 steps. Then find the
approximation error Eg. Round your answers to five decimal places.
/4
562) f sec20aftan0 dO 562)
0
sec26 A[tan
0 0
0.09817{0.31688
0.19635|0.46364
0.29452{0.60145
0.392700.75402
0.49087(0.93998
0.58905(1.18237
0.68722(1.51606
0.78540(2.0
A) S =0.60047; Eg = 0.06620 B) S =0.66508; Eg = 0.00159
C) S =0.66591; Eg = 0.00075 D) S = 0.66424; Eg = 0.00243
Evaluate the integral by making a substitution and then using a table of integrals.
56 [ 563)
9x2 +12x +4
A)LinEx2 129 B)X - Zin@x+2) +C
3 3 9
W1 3 . 1 2 -
()Z{ln(2x+3)+m}+L D) g[]n(3><+2)+ 3x+2} +C
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Answer Key Answer Key
Testname: MATH 155 Testname: MATH 155
1) u=ax+b P
du-adx o @[ x2/2dx= tim xe-x2/2dx= lim L
u-b 0 b—w 2 b= 21
= 1 22 01 2/ =1 22 1
_ (b) Since y =—= x e~ X is an odd function, f x e™ X dx=- f ——=xe" X dx =-——. The
fx(ax+b)" dx= fuTb.u“-%du (n=-1,-2) NE N o N NE
1 “ 1 2/2 0 2/2 “ 1 2/2 1
= n+l _pyn mean of the distribution is e altof ——x e~ X dx:f ——xe" X dx+f xe~X7/2dx =
a2f“ bultdu fuflon s equ P o o 2 2n
n+2 n+1
S e
2 ne2 n+l
Wl oy b 7) 6.28319 (Answers may vary slightly.)
- - 1+C 4
2 2 1 E P
2 2 nr 8 | Bs | <5375
_faxsb*l axeb by .

a2 n+2 n+l
2) (a) 1435 gal
(b) About12.63h
()

-20

-30

(d) Part (a) is an overestimate, because the function r is concave up.
Part (b) is an underesti d result in
part (a) means that there is more water remaining in the tank
after 6 hours than was estimated.

3) (a1

T
® 5

e, because the

»
© 21f A6+ 4 dx converges by using the limit comparison
X

test with the function y = x2.
(d) 7.61

S
0

0 @
1 1 1 1.1
————dx=—and ——dx=—+==1
‘[xn(l+x2) 2 j_‘l,[(“xz) 22

5) 0.74682 (Answers may vary slightly.)

b
lf L gx= lim L[tan-lb-tan-1g] =L
x ©

—_— — = i Since f(x) is an even function,
1+x2 b T 2

o
2

b—a

99

. =1 2 . . * 2 1
9) (a)Since | ——e=X*/2dx=1 and f(x) is an even function, —— e~ X?/2dx=—. Then
-[ RV h ~£ N 2

[xe2d B [P 2 a

1
e )

w b

f 1 2ex2/2d4x= lim f L 2¢x2/2dx= lim
0 b= %) b
f E_Xz/de:%.

0

w 0
. R 1 ~x2 1 -x2

b) The variance of the distribution is equal to f x2 e X2/2 dx = f X2 e X2 /2dx +

(b) q | = | T

ke

=1 2 1.1
26-X2/2dx == +—=1.
[l

10) u=ax+b
du=adx

fx(ax+b)‘1dx: fﬂ.u—l.ldu
a a

Lfyh
1-2g
2 uw

1
=—[u-bIn|u|]+k
L tu-binful

=L [(ax+b)~blInfax+b|]+k
a2

x b b

:;+§f§1n\ax+b\ +k
:;X,%ln\axw\ +(k+§)

:Xf%hw\ax+b\ +C
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Answer Key
Testname: MATH 155

11) -0.39833 (Answers may vary slightly.)
12) x=asin 6
dx=acos6dd

AJa2 -x2 :'\la2 -a2sin26 :'\la2 (1 - sin26) :'\/a2 c0s2 6 =a cos 0

2 2 gin2
2= ax= [0 o cocn
acos 0

=a2 f sin2 0 do

0 sin20
_a2f2 _sin20
23 -] C

—a2[Lsin12X _ 1. 26in0 cos 0] + C
2 a1

x 1 x Ala2 -x2

a

N SRS S U ) NaZ-x2, -
a[zsm 5 S 1+C

2
<L sin1X X253 he

® 43 3

130 [T as tim [ dxs lim G+ D) [§ = lim (n (640 -In D)=

o x*+1 b vy x+1 b= b

b 43 b
ii) lim f dx = lim In(x4+1) | = lim (n(b4+1)-1In(b4+1) = lim 0=0

b ¥ x4+ 1 b= b= o
14) The only way the limit of the integral can exist is if the limit of the function is zero
15) n=15
16) n=37

17) 0.56569 (Answers may vary slightly.)
b b
18) The mistake is in the second to last step: lim [In(x-1)] - lim [Inx] =Inw-In=+n2=In2
b—x 2 b—x 2

1
19) | ET|= o

20) Infinity cannot be added like this.
21) u =x1, dv =sinh ax

Answer Key
Testname: MATH 155

- b
22) (a) f e2Xdx= lim f e2Xdx= lim - %e-Zb + %e“‘ = %e“‘ <0.0092
3 b= ) b—o

(b) Since 0 < e-X2 <e=2X for x =2, f ex2 dx sf e2X dx . So f X2 dx <0.0092. Therefore, f X2 dx =
2 2 2 0

2 . 2
J e axs [T e axs [ e dx, with an error of magnitude no greater than 0.0092.
0 2 0

23) Answers will vary, but f(x)

=  wherea <c<band d a positive integer is a family of examples.
-

24)f3dx f“dx75dx_5dx+f5dx+f*dx:5dx+J’°‘dx
A R R AR RIS EEC I BT O B TR B 1+x2

25) Yes, the function is symmetric about the y-axis.

26) dv =x", u=tan~1 ax

a xn+1
=————7dx, v=
1+ a2x2 n+l

J e uv- [ van

du

+1 n+1
[ tant ax ax =220 et a- [ 2 axsc
n+1 ntl 14252
n+l n+1
=X — tanlax-—2- [ X ——dx +C
n+l n+l 1+a2x2

x
27) )2+
) a)2+7

b) [Eq] Sﬁiz 1+ ﬂ <0.0181

The actual error will be substantially smaller than this as the upper bound for|f"(x)] is too large.

¢) Improved upper bound for|"(x)| on [0, /2] is 2.299.

Using this upper bound for |'(x)] , [ET| =0.0116

d) 0.562527

e) ‘ET‘ =0.00827

f) The actual error is somewhat smaller then the estimate in part c) and is substantially smaller than the estimate in

tb).
du=nx-ldx, v =1 cosh ax partb).
a
e o f vau
. 1 1 1
XN sinh ax dx =x1 B cosh ax - T cosh ax « nxn—1dx
n
= coshax - f xn1 cosh ax dx +C
a a
101 102
Answer Key Answer Key
Testname: MATH 155 Testname: MATH 155
28) x=asin 0 32) u =xn, dv =bax
dx =acos0do pax
du=nxn-ldx, v=
Va2 232 =Afa2 ~aZsin2 0 =AfaZ (1 - sin20) =A/aZ cos 0 = a cos 0 Y amb
. J e o J va
S
=] ————acos0do
f a2sin2 0
pax bax
npax dx = xN . - . nxn-1d;
f ) fx X b alb ™ x
= J cot26d6
XWX n f n-1 pax,
=-0-coth+C = ainb ainb xn=Ipaxdx +C
~ _gin-1X _c0sf —ap
s sino " € 33) The error for Simpson's Rule satisfies| Es | Mb-aP e Mis an upper bound on the fourth derivative of £(x)
N 180n4
= —sin-1X - % +C on the interval [a, b].
a xX/a
Since f(x) is a cubic function in this case, {4) (x) = 0 for all x. So| Eg | <0, or| Eg | = 0. Therefore, Simpson's Rule gives
— —sin-1X _ Va2 -x2 +C the integral's exact value.
a X

29) (a) Possible answer:

@
Note that f dx
0

dx +fm dx
B+l X341
dx
3

x3+1

0

o 1 dx . . =
Since is a proper integral and converges
x3+1 1
0 1

Pdx ¥ _dx
by direct comparisonto | <, f —2X_ converges.
1 3 0 x3+1

w B
[ <[ & oo
50 XH1 S5 X
(c) 0.0002
(d) 1.209
(@) diverges
—a)3
30) The error for the Trapezoidal Rule satisfies| ET | < '\"(1"2723) , where M is an upper bound on the second derivative of
n’
£(x) on the interval [a, b].
In this case f(x) = 3x - 7. Since f(x) is a linear function, #/(x) = 0 for all x. So‘ ET ‘ <0, or ‘ ET ‘ =0. Therefore, the
Trapezoidal Rule gives the integral's exact value. This makes sense because for a linear function, the trapezoids fit the
graph perfectly.
1 2
WO 5T

(b) In| x+2]+2In|x-5]+C
(c) 2x+In| x+2|+2n|x-5|+C
(d) y=2(x+2)(x-52
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34) (a) The integral converges if p <1.
(b) The integral diverges if p = 1.
35) A
36) A
37) A
38) D
39) D
40) A
41) B
2) C
3)C
44) D
45) A
46) A
47) A
48) C
49) A
50) B
51) C
52) C
53) C
54) C
55) C
56) B
57) C
58) D
59) C
60) D
61) A
62) C
63) B
64) C

104




Answer Key
Testname: MATH 155

Answer Key
Testname: MATH 155

65) D 115) D
66) D 116) B
67) C 117) D
68) C 118) A
69) B 119) D
70) C 120) B
71) A 121) B
72) A 122) C
73) C 123) A
74) D 124) D
75) C 125) C
76) B 126) D
77) A 127) B
78) D 128) A
79) B 129) D
80) B 130) C
81) C 131) C
82) C 132) B
83) A 133) C
84) C 134) C
85) D 135) D
86) A 136) A
87) B 137) B
88) A 138) D
89) D 139) B
90) B 140) C
91) A 141) D
92) D 142) A
93) C 143) A
94) B 144) B
95) A 145) A
96) A 146) B
97) B 147) A
98) D 148) B
99) D 149) C
100) C 150) D
101) B 151) C
102) C 152) B
103) B 153) A
104) B 154) A
105) D 155) D
106) A 156) C
107) A 157) D
108) C 158) D
109) A 159) A
110) A 160) C
111) B 161) B
112) B 162) B
113) D 163) B
114) C 164) D
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165) B 215 B
166) A 216) C
167) C 217) B
168) A 218) A
169) B 219) D
170) B 220) C
171) C 221) D
172) C 222) A
173) A 223) D
174) A 224) D
175) A 225) B
176) C 226) B
177) B 227) C
178) B 228) A
179) A 229) C
180) A 230) A
181) C 231) A
182) B 232) A
183) B 233) A
184) A 234) D
185) B 235) A
186) D 236) A
187) D 237) B
188) A 238) C
189) B 239) D
190) A 240) D
191) A 241) A
192) B 242) D
193) A 243) C
194) D 244) C
195) B 245) C
196) D 246) A
197) C 247) D
198) C 248) D
199) C 249) A
200) A 250) D
201) B 251) C
202) D 252) A
203) C 253) C
204) B 254) A
205) A 255) A
206) A 256) A
207) C 257) B
208) D 258) A
209) B 259) C
210) B 260) A
211) D 261) C
212) 262) C
213) D 263) B
214) 264) A
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