General Information:

This is a midterm from a previous semester. This means:

e This midterm contains problems that are of similar, but not identical, difficulty to those
that will be asked on the actual midterm.

e The format of this exam will be similar, but not identical to this midterm.
e This midterm is of similar length to the actual exam.

e Note that there are concepts covered this semester that do NOT appear on this midterm.
This does not mean that these concepts will not appear on the actual exam! Remember,
this midterm is only a sample of what could be asked, not what will be asked!

How to take this exam:

You should treat this midterm should be as the actual exam. This means:

e “Practice like you play.” Schedule 55 uninterrupted minutes to take the sample exam
and write answers as you would on the real exam; include appropriate justification,
calculation, and notation!

e Do not refer to your books, notes, worksheets, or any other resources.
e You should not need (and thus, should not use) a calculator or other technology to help
answer any questions that follow.

However, in your future professions, you will need to use mathematics to solve many
different types of problems. As such, part of the goal of this course is:

— to develop your ability to understand the broader mathematical concepts (not to
encourage you just to memorize formulas and procedures!)

— to apply mathematical tools in unfamiliar situations (Indeed, tools are only useful
if you know when to use them!)

There have been questions in your online homework and projects with this intent, and
there will be a problem on your midterm that will require you to apply the material in
an unfamiliar setting.

How to use the solutions:

DO NOT JUST READ THE SOLUTIONS!!!

The least important aspect of the solutions is learning the steps necessary to solve a specific
problem. You should be looking for the concepts required to provide solutions. Content may
not be recycled, but concepts will be!

e Work each of the problems on this exam before you look at the solutions!

e After you have worked the exam, check your work against the solutions. If you are
miss a type of question on this midterm, practice other types of problems like it on the
worksheets!

e [f there is a step in the solutions that you cannot understand, please talk to your TA or
lecturer!
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Instructions

You have 55 minutes to complete this exam. It consists of 6 problems on 10 pages
including this cover sheet. Page 9 has possibly helpful formulas and pages 9 and 10 may
also be used for extra workspace.

If you wish to have any work on the extra workspace pages considered for credit, indicate
in the problem that there is additional work on the extra workspace pages and clearly
label to which problem the work belongs on the extra pages.

The value for each question is both listed below and indicated in each problem.

Please write clearly and make sure to justify your answers and show all work!
Correct answers with no supporting work may receive no credit.

You may not use any books or notes during this exam

Calculators are NOT permitted. In addition, neither PDAs, laptops, nor cell phones are
permitted.

Make sure to read each question carefully.
Please CIRCLE your final answers in each problem.

A random sample of graded exams will be copied prior to being returned.

Problem | Point Value|Score

1 12
10
18
16
14
6 30

Total 100
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1. Multiple Choice [12 pts]

Circle the response that best answers each question. Each question is worth 4 points.
There is no penalty for guessing and no partial credit.

o0
12
I. Given that E = 9, find g
p k2 + 2%k k2 + 2k

A 4 B. 5 C.9 D. 13 E. None of the above
90 oo
y L. 1 § 2
- KAk W™=y ¥ k k*+Qk
9 = 4B, s ) =5
k"‘ plA k>+ak

kz2

—1)"
II. Suppose a, = ( n) for all n > 1. Then, the sequence {a,}n>1 is:
A. Bounded only B. Monotonic only
C. Both bounded and monotonic D. Neither bounded nor monotonic.

L_T? allomates 1 sign 5o b is NOT aluays sacreasing wor ereusng |

o0 o0
III. Suppose Eak diverges, and M > 1 is an integer. Then, Z ag:
k=1 k=M

A. Must converge. B. Could converge or diverge.

\C. Must diverge. D. Converges only if M is sufficiently large.

Whellerr o smnes converges or  diveges does N cdepencd o He
Jower index (hat -Pvmk(y wany devms)
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2. Multiselect [10 pts] Circle all of the responses that MUST be true. Note that there
may be more than one correct response or even no correct responses! A perfect answer
is worth 10 points, and you will be penalized 2 points for each incorrect selection. You
cannot score below a 0 for this problem.

The first four nonzero terms in the Taylor series for a certain function f(z) centered at

z =0 are:
fz)=3+222 -5 +2° +...

Suppose it is known that:
e The series for f(1) converges. <= x=l is | und Fiom e enler= ROC2|
o The series for f(—2) diverges. & y-_3 ;s dunds hm Hp center= RIC£Q
CIRCLE all of the following statements that MUST be true.

A. f(0)=3 B. f/(0)=2
C. f"(0) = -5 D. f(2z) = 3 + 82? — 40z® + 322" + . ..
E. The series must converge for x = 0. F. The series must converge for z = 1/2.

G. The radius of convergence for the series for f(z) is at most 2.

H. The radius of convergence for the series for f'(z) is at least 1.

RUE:  F(0)= 3+ A =0

FALSE;  £°(07 Hx- 1S SxMe . > P(0)= 0.

FALSE;  £6)= H-30x+ 205> . ..
‘F\u(}): _ 30 + wxl\— o > ‘F\“(O):—SO .

D. TRUE; A= 3+ 23)7-S) v (2. = 33 Hox’ 30r
E. TRUE; TTaykr senes cilunys converge at thew cenders!

FoOTRUE;  Ale seves converes at x=1 |, 50 He ROC 15 ot leasi [

G. TRUE; Hle senes chverges at x=2 o 4he ROC camol ke lager than 4

Ho TRUE,  differentihion  dees nat change e ROC of o senes!

w
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3. Short Answer [18 pts]
Answer the following questions. Each question is worth 3 points. You do not need to

justify your answer. There is no partial credit and no penalty for guessing

3
n
L where s, = Zak forn > 1.

Nk isﬁf o 37
6 > 3

I. Suppose that {a,}n>1 is a sequence for which s, =

A.az"‘s- 03= My~ Ny = -
’ 3 > e -G 60
=-13.
B. a1+a2+a3=_:9_- Q‘+Q>+ 032))3 BU.‘&TWe %ﬁﬂd dbﬁf
Hhal 2y = 9

C. Determine whether lim s, exists. If it does, give its value

n—oo
3
L =~ oo T\\w,

lim Na = lim
N =0 " naGe 6-
oo
D. Determine whether Z ay, converges or diverges. If it converges, give the value to
k=1

which it converges.

Sme  lim b, DNE IZ o dwerges

Nn3po

2241 o NOT SOLVE FOR

II. Give the general partial fraction decomposition for pom
THE CONSTANTS! .

atl o 2l VA B C

K34 x> (x+) x+1

k
III. For which real values of b does the series Z (§> converge?
k=1

This s Cpomelric, SO '%\“ =7 m;g
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) 4 _2x+1
(2z —1)(22+1) 20-1 22+1

0 5
/1 2z — D)(2% + 1) d

converges or diverges. If it converges, give the value to which it converges and simplify
your final answer. Make sure you use proper notation in your solution!

: 5 _ H axt!
—Nﬁl—% j (Qx-+1) o = 8{9*4 i )\:‘1( &dx

[ERE,
=l XAl d

Qg |l = In [5341) - (Ct'f‘ctﬂn x +(

, determine if the improper

'%. [16 pts] Given that

integral:

h

o G i
SO) S\ (&)\-\Xﬁa‘t\) O\)\: \\W\ [&"ﬂpx*l" lﬂ%&'ﬂ“" CW“CLW")( }L
byoo -
o0 ~>s (s NOT dofumed! Combure hal )kpmsf

[ln @x-07 = [ (R4) - arcdan x | b

)

Ax~1)? ~
= t::o Lln W oirclom X |‘b
- (@6 I
lk::l "n b3+l Wb} -[l” 3 ‘Orc&m[]
- ‘Y\ LI = -%— B In ’_% % -E
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5. [14 pts] Determine if the following series converge or diverge and justify your r'e;spogl;se!
= k+1
L oS .

Try chuorpre et B )

kaeco

2 o (E‘;‘): cos |

koo

SMCE S ‘io) ‘he cevies dwer(\,jes ioy Q(WWEFV\OC ":65%'

II. izf"—%.
k=2

: 39k _ 3 ~dk .
Nole 2 = Qa-i-lrﬂrg()k'

o LTS
> k=2

e

Ths s a geome{m Senes wl‘H/l V‘:;% ’—l, so H cmvergi’S!
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6. [30 pts] Taylor Series

I. [15 pts] Find the first four nonzero terms in the Taylor series centered at z = 0 for the
function

flz) =z + 66 — 3a°sinz.

Simplify your final answer completely!

Hint: Using the definition to do this is very painful!

Use commen T)u/‘w‘ Lnes

°
¢
)"

|+ X+ 'ﬁx‘}‘f ‘G'LX3+ T.'I\TJ,XH-r,_,

| £ (2)+ 56eYr 2(2)° 24 GO

(k%=4ﬂ6ﬁ*3ﬁ+x6fﬁxﬁn

——

D
n

°  Sw XxZ X*’éxg*"f;bXS“_.
3 - 4 1 6 |
3>< SN X ?)X a +f{ xg__ )

So.  x+ Gexa- 3%3 s % = " 2 -
in X = X*[6+6x*3xu+x6+£x$f”]

ol TR PO S

A Mo veed b tncluck |
|

G+>\+6x2+3x6+-_, N
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II. For the power series:
o0

f(:c)=z4 (:1:;:2)2

k=1

A. [3 pts] State the center of the series.

The ponel” Spvies qu(x-c)" 5 Cevtj&'“(a{ X=C, & thcs one 15

Cenvecl o | %=-14

B. [12 pts] Find the radius of convergence of the power series.

Use He Rabo Test:
L(r\ = |m He! (Xﬂ)a(w) ; k
k+eo k4| L‘lk(x«‘l)‘)k '
- L_‘_lj_‘_ . (X* ))ak*& | E
jetce Lk (X+A k. ket

L(x) = Y ‘X‘f)\l

The b test enswis The sanes will convege o all velues
f % tel wmake LK) <)

L) Y xraf < |
e 2> <

- \)u).\ £ 45

[

)M vochus o convexgonce 1S i;'{ \
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