Math F252 Midterm 2 Fall 2025

Name:

Rules:

You have 90 minutes to complete this midterm.

Partial credit will be awarded, but you must show your work.
Calculators are not allowed.

One hand-written sheet of notes is allowed.

Turn off anything that might go beep during the exam.

Good luck!
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Math 252: Midterm Exam 2 Fall 2025

1. (8 pts) Consider the sequence S = { %,
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(a) (4 pts) Find a formula for the general term a, of the sequence assuming that the pattern of the
first few terms continues.
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(b) (2 pts) Does this sequence converge? Justify your conclusion.

(c) (2 pts) Does series Z a,, with terms from the sequence S, converge? Justify your conclusion.
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2. (8 pts) Determine if the integral below converges or diverges. Evaluate the integral if it converges.
To earn full points, a solution must contain clear complete work and correct use of notation.
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3. (12 pts) For each convergent series below, determine its sum.
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4. (8 pts) Use the Integral Test to determine if the series Z ne™" converges or diverges. (You do not
n=1

have to verify that the Intergral Test applies.)
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5. (6 pts each) For each series below, show whether the series converges or diverges using an appro-
priate test. State the test you use.

(a) 22—6 Co nvevaes ‘93 +he Ratio Test

+ n +
i D2 B L (28) - 4 <)
Nn-=co Zn n - 0o
1

So, +he Seutes Z%\ Lonvevyer,

(‘Reéc Teet also a gamﬁ oho;q\uuh



Math 252: Midterm Exam 2 Fall 2025

Lo
o !
n! —
(b) ;(n+3), =2 (DD (n+D
n=|

oY)
" - -~
Appl‘f) L.C.T .Lo z h3 ) A cmw.wj.&h}(' P vy |
nel

3

Se limn n ——

n->o —zh,\—'s\(m—'DCnH\ )

n'

oo
So +he Sevter Z Y ConLerge,
n=1\

('Dimc;\’.) Ccvaav-fSon -l—e,r"’ wm,lJ wo\/l(,)—l»oo.

© ) (=1yin(})
n=1

This Aiwk%&) \"‘ﬁ +he FD'IV&V%\/\.C@ Test
i \vxtT\q\ =-00 .
n=ro \
o ') = €
dy lim GO \w(ﬂ\ DA

n=po



Math 252: Midterm Exam 2 Fall 2025
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6. (8 pts) Determine whether the series Z is absolutely convergent, conditionally con-
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vergent, or divergent.
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7. (12 pts) Determine the radius of convergence, R, and the interval of convergence for each power
series below.
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8. (12 pts)

(a) Find a power series representation for the function f(x) = T ex
— 6x
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(b) Determine the radius of convergence and interval of convergence for the power series in part

(a).

nHl n+e 1
lim |62 | : limn élx\ <l .5 \’(\46
S O R e Y
@ n _(‘—_'
- L 0. ~r 2t Since | and Z
R= o > 1.0.C C A )b) 20 he o

ore oot Ai\&\rau\,{- 6-¢'°Yk¢41r')c, Sevien Cw/ h"l.—) > l)

(c) Use your answer from part (a) to find a power series representation for f(x).
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9. (8 pts) Find the Taylor series for f(x) = i at a = 3. Your answer should be simplified.

-\ | n
f6N= x . ©0 (_0“ L (x-3)
{6a=-x A Z ’T—’ﬂ‘”
fea=12% o n.3
_Qh/[,a =1 23;( o 'H\(X:S)
n-l -(ntY)
‘Q(h\ba ('D n_ X - Z_ r\+l

-(n+)
£(3) (D ") D

Extra Credit (5 pts) Determine the convergence of the two series below.
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