MA 114 Exam 2 Fall 2019

EFxam 2

Name: Section:

Do not remove this answer page — you will return the whole exam. You will be allowed
two hours to complete this test. No books or notes may be used. You may use a graphing
calculator during the exam, but NO calculator with a Computer Algebra System (CAS) or a
QWERTY keyboard is permitted. Absolutely no cell phone use during the exam is allowed.

The exam consists of 10 multiple choice questions and 5 free response questions. Record
your answers to the multiple choice questions on this page by filling in the circle corresponding
to the correct answer.

Show all work to receive full credit on the free response problems. It will also help you
check your answers to show work on multiple choice problems.

Multiple Choice Questions
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Trig identities
e sin?(z) + cos?(r) = 1,
e sin’*(z) = $(1 — cos(2z)) and cos?(z) = 1(1 + cos(2z))

e sin(x + y) = sin(x) cos(y) + cos(x) sin(y) and cos(x + y) = cos(x) cos(y) — sin(x) sin(y)

Multiple Choice Questions

1. (5 points) Is the integral / ye Ydy convergent or divergent?
2

3
A. Converges to —.
e

3
B. Converges to —.
€

C. Converges to —.
e

D. Diverges.

E. Converges and can’t determine the value it converges to.

2
2. (5 points) Is the integral / >dx convergent or divergent?

x
4 (x+1)
A. Converges and can’t determine the value it converges to.
Converges to 1.

Converges to 0.

Converges to 5.

B0 aw

Diverges.
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3. (5 points) What are the first five terms of the sequence defined by

1
alzl an+1:3——?

{1212@}

H O oWl =
~—
\.P—‘

4. (5 points) Does the sequence
4n

1+9"

a, =
converge or diverge?

A. Converges by the squeeze theorem since 0 < a, < b, = (g)”.

B. Converges by the squeeze theorem since 0 < a, < b, = 5 (%)n.
C. Diverges by the comparison theorem since 0 < a,, < b, = (%)n
D. Diverges by the comparison theorem since b,, = % <a,

E.

Diverges by the comparison theorem since b,, = (%)n < ap.

o0
5. (5 points) Does the series Z = converge or diverge?

n=1

1+ ( §

1
A. Converges because lim ——— =0
nee 1+ (3)
B. Converges because it is a geometric series and |r| < 1.

o0

C. Converges by comparison to Z W
n=1 \3

D. Diverges because it is a geometric series and |r| > 1.

—5w 7 0.

E. Diverges because lim
n—oo ] 4 (%)
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6. (5 points) Which of the following series converge?
o0 (_1)77,
A.
— 1
By L
n=1 \/ﬁ

C. ) (1.05)"

n=1

D. All of the above series converge.

E. None of the above series converge.

7. (5 points) Which if the following series converge absolutely?
S
53 (3)
C. f: 523”

n=1

D. All of the series above converge absolutely.

E. None of the series above converge absolutely.

8. (5 points) What would you compare Z

n=1

2
n*+ 2 . .

1 to for a conclusive comparison test?
n

+5

A. —

1
D. ZF
n=1

E. The comparison test can’t be used to understand convergence for this series.
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9] N
2N?% +1
9. (5 points) If ;ak is a series that has partial sums ; ap = SN = m, then

what can be said about the series?

A. The series converges to 0.

B. The series converges to %

C. The series converges to 1.

2N? +1
D. The series diverges since ]\}1_{{1)0 NI N1 #0
E. The series diverges by the comparison test.

10. (5 points) Which of the following is the limit would you need to compute if you used
the ratio test to decide if
Z (2n —1)!

n=2
converges?
2

n
A lim ——

2
B. lim 7 —"
n—o0 (2n — 1)!
1 2,2
C. lim (n+1)n
n—oo (Qn + 1)!(2n — 1)!
1 2
D. lim &
n— 00 27L3(27L + 1)
(n+1)
m ——
n—oo n(2n + 1)
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Free Response Questions

1
11. (a) (2 points) Find /—de.
x

Solution: )
—2dx = /x_de =z '+ C
T

<1
(b) (3 points) Does / —dx converge or diverge?
L@

Solution: An antiderivative for =2 is —z~!. Then

Tl LI
2T\ ) T

T

d
3+ 1 v

(c) (3 points) Use the comparison theorem to determine if the integral /
1

converges or diverges.

Solution: Since zx? < 23 + 1

so this integral converges.

(d) (2 points) Given that the inequality % < — is true for 0 < z < oo, what
x T

is wrong with using the comparison test to conclude that the improper integral
o0
x
/ 3 dx converges?
o x°+1

Solution: The integral fooo %dm doesn’t converge.
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12. (a) (2 points) Find the first three terms of the sequence defined by

Fall 2019

1—n
a, =
24+n
1-1 1-2 -1 1-3 =2
Solution: =— =90 L — - T __Z
olution: a; 1 , a9 779 4,(13 53 F

(b) (5 points) Is this sequence bounded? Justify your answer!

For the bound below

Solution: The sequence is bounded. For the bound above,

1-n<0=0%(2+n)
1—-n
2+n

<0

—2—-n<l—-n
—124+n)<1l-n
1—n

24+n

(c) (3 points) What is the limit?

Solution: lim

Page 7 of 10



MA 114 Exam 2

1 A B
13. 4 points) If = find A and B.
3 (a) (4 points) m+2)(n+3) n+2 +n—l—?) " o

Fall 2019

Solution:

1=An+3)+B(n+2)

1=A(-2+3) A=
1=A(-3+3)+B(-3+2) B=-—

(b) (4 points) Use part (a) to find a simpler expression for
k

1
Z (n+2)(n+3)

n=1

Solution:

k

1 b 1 1 1
Z(n+2)(n—|—3) :Z(n+2_n+3) 142

n=1 n=1

1

k+3

(c) (2 points) What is the sum of the series

2

= 1
Z(n+2)(n+3)'

n=1

Solution:

1 1

lim — —1
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14. Are the series below absolutely convergent, conditionally convergent, or divergent?

(a) (5 points)

oo 97’1
; 3+ 10

Solution: Comparison test:

0< 10" < (3+ 107
0 < 910" < 9"(3 + 10™)
gn gn

0< < —
3410 10"

977,

[ee]
The series E 1o converges since it is a geometric series for 1% < 1.
n=1

(b) (5 points)

Solution: Limit comparison test:
. (15:,125)2 . h+2n 5 nd42nt
lim T = lim ——=n" = lim ——
) 5n® + 2nt _ % +2
= lim ————— = lim +—"*—5——=
n—)ool—}-2n2—|—n4 n—)oon—4—|—ﬁ—|—1
Since Z — converges the original series converges.
n=1 n
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15. Are the series below absolutely convergent, conditionally convergent, or divergent?

(a) (5 points) i (21+_ 32)71

n=1

Solution: Root test:

l(1=n\" _t=n -1 1
- — — 5 — —
2+ 3n 2+ 3n =+3 3
Since % < 1, the series absolutely converges.
> n 13n
(5 ts)
(b) (5 points) ; ang
Solution: Ratio test
1 n3n+1
2(n+1)(—n+1)3 | (=3t 2 || (—1)3n? 3 n |
GEOrmisn | ontl(p 4 1)3 (—1)n=13n | |2(n+1)3] 2 |n+1

2nn3

3

(_1)n3n+1
lim |2 @07 | 3
n—oo | (=1n"13" 2
2nn3

n

3
2

im
n—oom + 1

The series diverges since % > 1.
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