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1. (22 points) Easy pieces to get you started. (2 points each, unless noted.)

a) Determine nl;ngo <1 - %)271 — Qi E( \ - 4—/.,0 3 @‘4’) e g
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b) Determine / — 4. —L
1 x

Answer
¢) Determine whether n 4 converges. Justify your answer with a brief argument.
g
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d) Determine /cos (4z)d S +4 Cos Exdy
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e) Determine / secdx dz.

-}¥ Dn Ve 4y kranax| «

Answer
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g) Determine / z® cos(z* + 4) dz.

-;\‘; su (x4 )

. Answer
h) Consider the function f(z) = -7 on [1,4] Is the left-hand Riemann sum Left(n) an overestimate or underestimate

4 .
of [ - dz? Explain in one sentence.
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i) Find the sum of the series Z — ——, or explain why it does not converge.
n

4
—VE+1 vk

Sns (F - r;k‘“(ﬁ" A @) A TR
S - .

J) (4 points) Fmd the sum of the series Z 3 (——> , or explain why it does not converge.
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2. a) (4 points) Draw and then estimate the left-hand Riemann sum Left(4) for the graph of g on [0, 2] below.
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b) (2 points) If g(t) is graphed above and G(z) = [ g(t) dt, on what interval is G(z) decreasing? (0) 3/4)

c) (8 points) Let f(z) =1 + 422 on the interval [0,3]. Find and sinmplify the expression for the right-hand endpoint
Riemann sum Right(n). Finally, evaluate lim Right(n). How can you check your answer?
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3. Do the following indefinite integrals. Show all work in complete detail.

a) (7 points) /\/_ = A, aveswm (%’5-\—{,
/7

63, A

. B sece e de A
b) (7 points) W der — -~ = d@
/“z —4 ) 4 e’ 2taue j Seco
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dx = 25ec’ede S Asece
(@@ = 25ece = 4%%@&@«—*&%@\%
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4. a) (8 points) Calculate the arc length of f(z) =122+ 1 on [0,1].
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c) (6 points) Carefully evaluate , 1 —iil.zz dz.
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5. (15 points) Determine each of the following limits. 72 6}

_ /’7 (3
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6. a) (10 points) Carefully determine the interval of convergence for nzl %&(Z—:gﬁ Justify your answer with an
argument.
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b) (5 points) Carefully determine the radius of convergence for Z o . Justify your answer with an argument.
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¥
7. (10 points) Find the AREA enclosed by the curves f(z) = 23 2@31 +1 and g(z) = 52{+45z + 1. (A graph is NOT
required.)

Thndavzee~ ¢ X -—><v+’b7<,-v\= X x4 N
X2l HEx = X (X6 %48 )= x(x-2)(x-4) = © SRR
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8. a) (10 points) Let R be the region in the first quadrant enclosed by the the y-axis, y = 22, and y = 31@2 Rotate
R about the y-axis. Determine the resulting volume. (Any method.)

Koim e =D Rtz = é— 2 ) Qx~\)
Top  Bok =\ 7

Sledly V= S\ wa(%’rz - X W«f:
STZ'W (3X'L.\—2>(—_><3—X0Q/)C

) 0 4 v
2w *’4+ X" X
[ *z:\\\\

a [(%*7’“/‘7"(\+\~v4)_}=’“(ﬁ3/+)= A% ™| i

Answer

H

N

b) (5 pts) Let R be the same region as in part (a). Rotate R about the z-axis. Set up the integral for the resulting
volume. (DO NOT EVALUATE THE INTEGRAL.)

Disks oui il e v bLdL
Vv 4 2 5
Vo= S\ T (Bxe)” - S\ T (x*) " Ao
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9. (10 points) Let R be the region in the first quadrant enclosed by y = %332, the y-axis, and y = 4. Revolve R around the
y-axis to form a shallow tank. The tank has oil in it with density of 60 Ibs/ft>. If the depth of the oil is 3 feet, calculate
the work done in pumping all of the oil to a height 2 feet above the top edge of the tank.

Cross-sect hvea = 787z T

— TC 4
26t e €
op

LO==&OB-RX b-x) Ay

\ ‘
= (O S b x> - X Ax

Lo {2 x%'-.,zg lj = GOt {\ZS{ -04}

= GO (E4)TT

= 3%3%40 Tt

10. (9 points) Determine whether the following arguments are correct. Answer ‘correct’ if the argument is completely
correct. Answer ‘incorrect’ if there is a mistake in the argument (indicate where the error is) even in the final answer is

correct.
|

5

a) Using u-substitution,

TS
/: Qo ”UMW?W@ K= * 3

1 .
dlverges by direct comparison since 0 < = <L and Z — diverges by the p-series test.

[ee)
b) The series Z - +2 =

n—l
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c) The series Z

No

converges by the nth term test since lim ————— = 0.
arctan(nQ) £es by n—oo arctan(n?)
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2. cos(nm)(4n® +1)

11. a) (10 points) Carefully determine whether Z converges absolutely, conditionally, or diverges. Jus-

4
n
n=1

tify your answer with an argument.
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12. a) (6 points) Carefully determine the degree 3 Taylor polynomial p3(z) for f(z) = In(2 + z) centered at z = 1.

A= L (2+x) £(1) = Ay
e ghe= 0 (0= 37

) - D3 v LD
\l(x> = - (Q‘\“X)»}’ 5"“(\3:-\(37 Tfy Q‘/‘ ¥ 37(\
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X1
P =@kl 37 >
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b) (4 points) Now determine the Taylor series for f(z) = In(2+x) centered at x = 1. Write your answer in summation

form.
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!
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c) (6 points) Determine the interval of convergence for this series.
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13. (8 points) Let f be the function whose graph is given below. Use the 1nf0rmat10n in the table, properties of the integral,
and the shape of f to evaluate the given integrals.

4 d 4&)3# \—L
a) /3 f(x) dw b) /1 5+ 2f(x) da c) / Jf(x) + 3dw d) / f(z = 4 4:91%
\ ’ A +y= 1.
-4 QS 6+ S folf(x)dac———OA
- 12 f(z)da = 0.8
it + 24 =2 f% Fz)dz = 0.9
' J f(x)dz = 1.0
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14. a) (6 points) Determine /cosﬁ(4$)si113(4a:) dz = 3 (oS QCA')(’) 5\,1,‘2 () S (6 ) d,%}

—

¢ 2 = ‘
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b) (8 points) Determine/——l-j—
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