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. (30 points) Evaluate the following integrals.
T —
—————d
(a) / (+ )22 +9)
(b) / ¢ sec (¢ tan’ (%) dar
) /\/5+4x—x2dx

1/6

(d) / arccos(3z) dx
0

(0) T+ cosvax +2

v+ 2
1.

(f) /ﬁ sin(1/x) dx

. (9 points) Calculate the following limits.
li T 2/x

(a) lim (e® + x)

(b) lim zsin (g)

T—00

(c) zlLH;O [In(32® + 5) — In(2® + 1)]

dx

. (8 points) Determine whether the following improper in-
tegrals converge or diverge. If an integral converges, give
its exact value.

(a) /000(1 —z)e “dx
(b) /0 " _sinz

1—cosx

. (5 points) Find the area of the region enclosed by the
curves 4 +y?> = 0 and y = 2z + 4.

. (6 points) Let R be the region bounded by y = z3, the
y-axis, and y = 8. Set up, but do not evaluate, an in-
tegral for the volume of the solid obtained by rotating R
around:

(a) the x-axis

(b) the y-axis

(c) the line z = —2

. (5 points) Find the length of the curve y = (e® +e™%)
fromxz=0tox=1.

. (5 points) Solve the differential equation

d
cost—y +ytanz =0
dx

with initial condition y(0) = e. Express y as a function
of x.

8. (5 points) Consider the sequence {a,} = {

3ntlun
2—-5n |
(a) Does the sequence {a,} converge and, if so, to what
value?

3n+1
(b) Does the corresponding series ZZ-&-*;TL con-
—5n

n=1
verge? Justify your answer.

9. (9 points) Determine whether the following series con-

verge or diverge. State which test you are using and
display a proper solution.

= n!(n+1)!3"
(a) nz_:l (2n)!

3+cosn

M

ot \/n5+3n2+7

10. (7 points) Determine whether the following series are ab-

solutely convergent, conditionally convergent, or diver-
gent. Justify your answer.

o S ()"

n=1

i lnn

11. (3 points) Find the sum of the series Z(fl)” % Jus-

n=2
tify your answer.

2. (4 points) Find the radius and interval of convergence of
1)n+1

the power series Z m(m +2).
. 1
13. (4 pomts) Let f( ) m

(a) Write the first five non-zero terms of the Maclaurin
series for f(x).

(b) Find the formula for the nth term of the series and
express the series in sigma (X) notation.
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ANSWERS
1. (a) 3In(4z? 4+ 9) — In|z + 1| + § arctan(Zz) + C (c) Since
b) Lsec®(e”) — Lsec +C
o '((3< 32)(+) 29I— (@ =27+ C oy = e
c) garcsin(s(T " x n /1 + 3/TL3 i 7/n5 n3/2 1+ 3/?7,3 ¥ 7/n5
(d) @arccos(3z) — $v/1 — 92 } =&T+1-3V3
) 5/ 0 use the limit comparison test with the convergent
(e) 2(x+2)%? — 4z + 2+ 2sinVz +2+C peseries S by = S 1/n3/2;
=2z —4)Vo+2+2sinVr+2+C
1 1 1 an 1+1/n
f) = Z) = C — = — 1#0,
®) 2 (g:) sm( )+ b \/143/n3+7/05 70,00
2. (a) et (b) w (¢) In3
3. (a) Converges to 0 and so Y a, converges.
( 10. Let a,, be the nth term of the series in question.

b) Diverges (to oo)
2

4./ [—Zy —Iy—4)]dy=9

5. For each part of this question, the first answer expresses
the required volume as an integral using washers (or
disks), and the second answer expresses the volume
using cylindrical shells.

2 8
(a) /0 7[8% — (2%)%] dz = /0 2y Iy dy

8 2
(b) /0 3 dy = /0 2 (8 — x3) dx

8 2
(c) / m[(¢y +2)° — 2% dy:/ 21(x +2)(8 — 2®) dx

0

3

1
2

7. Yy elfétan2z — egfése(ﬁz
(a) {an} converges to —z.

o0
(b) Since lim a, # 0, the series Z a,, diverges by the
n—oo el
divergence test.
9. Let a, be the nth term of the series in question.
(a) Converges by the ratio test:
_ 3(n+2) 3

- 31
22n+1) 4%

any1  3(n+1)(n+2)
an  (2n+2)2n+1)

(b) Diverges by the direct comparison test: since
cosn = —1 for all n,

an>7:bn

NG

and > b, diverges because it is a non-zero multiple of a

divergent p-series (p = % <1).

(a) Converges absolutely by the root test:

2n + 1\2
] 3n+4 5 <

(b) Converges conditionally. > |a,| diverges by direct
comparison with >~ 1/4/n since

n if n >3
ifn>
f \/>
(alternately, you can use the integral test). On the

other hand, (Inn)/\/n — 0 as n — oo and is decreasing
because

d [1n:c}2h1:c<0 if > e,

@ | VE| = o

and so Y a, converges by the alternating series test.

11. This is a geometric series with r = —% and a = %.
Since |r| = £ < 1, the series converges to
@ _1

1—r 2
- R=4,(-6,2]
oo
Z )" 3(n+1)(n+2)z"

=1-—3z+62% — 1023 + 152% — -+



