MA 114 Exam 2 Spring 2026

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. If you find you need scratch paper during the exam, please
ask. You may not use any of your own notes, paper or anything else not provided. You may
use a graphing calculator during the exam, but NO calculator with a Computer Algebra
System (CAS). Absolutely no communication device 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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Multiple Choice Questions

1. (5 points) Give the first four terms of the sequence {a,}>, defined by

I
{0, 1, 2, 2}

{0, 1,-2, 2}

C{1,-2, 2,-4/3}

C{=2, 2,-4/3, 2/3}

. {undefined, 1, —2, 2}

m g Q w »

o
2. (5 points) If Z a, is a series that has partial sums

n=1

n?+1

Sp= 5
n2+n+1

then what can be said about the series?

A. The series converges to 0.

. The series converges to 1.

B
C. The series converges to 2.
D. The series diverges.

E

. Nothing can be said about the series.
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3. (5 points) Determine if the series is convergent and if the series converges, find the sum:

Si(%_niQ)

n=1

The series converges to 0.
The series converges to 1/2.
The series converges to 1.

The series converges to 3/2.

= O aw e

The series diverges.

4. (5 points) For the given a,,, determine whether the sequence {a,} and the correspond-

ing series Z a, is convergent or divergent.

n=1
_2n—1
C dn+2

an

The sequence {a,} converges to i and the series ) a, diverges.

1 : 1
The sequence {a,} converges to ; and the series )  a, converges to ;.

The sequence {a,} diverges and the series ) a, diverges.

The sequence {a,} converges to 0 and the series Y a,, converges to 3.

™m0 Qw P

The sequence {a,} diverges and the series ) a, converges to 0.
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5. (5 points) Determine the value of the series

oo

> g
g n+2°
Al
B. 1/9
C. 1/8
D. 0
E. The series diverges.

o0 _2 n
6. (5 points) Apply the Ratio Test to decide if the series Z ( (=2) converges or di-

“ (2n+1)!
verges. B
2 1
A. The series diverges since lim n2—i— = 00.
n—oo
. . . 2
B. The series converges since lim =0.
n—00 (271 + 3) (27[ -+ 2)
2
C. The series converges since nhj& GnE3)En £ 2@ 1) =0
2
D. The series converges since lim =
n—oo 2N + 2
- o . 2(D)!
E. The test is inconclusive since lim ——— =1
n—o00 (2)'
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7. (5 points) Use the Limit Comparison Test to test the convergence of the series:

2

n=1

=1
A. Comparing with the series E — gives that the series is divergent.
n
n=1

[e.9]

B. Comparing with the series Z — gives that the series is convergent.
n

n=1

=1
C. Comparing with the series E — gives that the series is divergent.
n
n=1

oo

1
D. Comparing with the series E — gives that the series is convergent.
n
n=1

E. No conclusion can be drawn from the Comparison Test.

e}

8. (5 points) Find the radius of convergence for the series Z n(z —2)".
n=1

,2)

1)

(=2
C(~1,
.2
1
oo

m O aw e
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9. (5 points) If f(x) = e**, find the first three terms of the Taylor Series of f(z) centered
at x = 0.
A 1+z+2?
B. 1+ 2z + 227
C. 1+ 2z + 422
D

142+ 202
. T =T
2

1
1+J/’2+§ZL’4

e

10. (5 points) Which power series represents the function z* cos(2z) on the interval (—oo, 00)?

o (_1)n x2n+3

A Z (2n)!

> (_1)n p2ntd
B ; (2n+1)!

— (=D)" (22)*
¢ HZ:O (2n)!

= (1) (20
b: Z (2n+1)!

n=0
o0 (_1)77, 2277, ,L.2n+3

E. Z (2n)!l

n=0
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Free Response Questions

11. Determine whether the following series converge or diverge. Clearly state your answer
and justify it by showing your work and citing any tests used.

o 2"+ 5"
(a) (5 points) Z (—;
n=1

Solution: Note that Z 2" + o i (%)” + i (g)”
n=1 n=1

Since each of these serles converge by the geometric series test, their sum con-
verges.

(b) (5 points) i

n=1

o0 o0 1 n
Solution: Note that Z(\/ﬁ)_" = Z (E) , which converges by the geo-

. . n=1 n=1
metric series test.
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12. (a) (6 points) Compute the values of Ss, Sy, and S5 for Z

Exam 2 Spring 2026

o0

VR
S|+
|

S
+ | =
[S—
N———

n=3
Solution: 11 11 11 11
=Gt =56
1 1 1 1
Ty
=Sty =37s

(b) (2 points) Use your computations from part (a) to determine S,,.

— (1
(c) (2 points) Use your answer from part (b) to determine the value of Z (— -

Solution:

n
n=3

1
n—+1

)

Solution:
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13. Are the series absolutely convergent, conditionally convergent, or divergent? Justify
your answer, including citing any tests used.

(a) (5 points) Z

(b) (5 points) Z

oo
cos(T)

2
n
n=1

Solution: Consider

Z cos:;/n).

n=1
Since
cos(m/n) 1
n? —n?
for all n, and since
oo
1
2
n
n=1

converges (by the p-Series Test), the given series converges absolutely by the
(Direct) Comparison Test.

[e.e]

n+1
3n+ 2

Solution: Consider

. n+1
;371—1-2'

n+1 1
— 240
g 5737

Since the terms do not approach 0, the series diverges by the Test for Divergence
(Divergence Test).

We check the nth term:
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14. (10 points) Find the Interval of Convergence for the series. Be sure to clearly show

where you test the endpoints of your interval and cite any tests used.

[e.e]

S
2 En
~ n 5
—o)n —2 —2
Solution: (Root Test) lim f{ w = lim z—2 = = | Thus the series
n—00 n2Hn n—00 5 5
converges for
|z — 2|
——E;—— <1 - ‘x'_’2|<:5,

so the initial interval is
—d<r <.

Now test the endpoints.
At x = -3,

(=5)" = (-1)"
> s e

n=1

which converges absolutely since

1
n?
n=1
converges.
Atz =17,
5" — 1
P e D
n=1 n=1
which converges.
Therefore the interval of convergence is
[—3,7].
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3

= 1_x—9x7 and state the Interval of

15. (a) (5 points) Find the Maclaurin Series for f(z)

Convergence.

Solution: Starting from the geometric series formula,

1 =
1_7a:Zr (’r|<]‘)7
n=0

take r = 927. Then the Maclaurin series is

CC3 o0 (e}
: o — x?’ Z(gl])n _ Zgnx7n+3.
— JT
n=0 n=0

For convergence we need

927 <1 = |z| <977

At z = £97Y7, the terms do not approach 0, so the endpoints are not included.
Therefore the interval of convergence is (=977, 971/7) .

(b) (5 points) Write the first four nonzero terms of the Taylor Series of f(x) = In(x)
centered at x = 2.

Solution: To find the Taylor series of f(x) = Inz centered at x = 2, we use

X £
) =S L8 o

n:

First compute derivatives:

@) =me, @)=t @)= O)=
Now evaluate at x = 2:
_ / o 1 ” - _1 (3) B 2 B 1
f@=m2,  f@=3  fO=-7 [P0=i=;
Substituting into the Taylor formula gives
" (3)
e =72+ -2+ LD o L@ g

2!

r—2 (r—2)?* (z-2)3
=1In2 —
n2+ 5 3 + 54 +
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