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 5 problems on 12 pages
including this cover sheet. Page 11 has possibly helpful formulas and 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

| 12
2 18
3 20
4 20
O 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.

I. A point in the zy-plane is described by the polar coordinates (r,0) = (1, %)

Which of the following gives an alternate description of the point in polar

coordinates?
A. (—1, %) B. (1,—%) C. (—1,—%) D. None of the above

\ 4 ,3) = UL5)
-1 \ ‘.

. ol
sl _ W \
L’\‘ %‘ (‘)h >)
II. Consider the series i (_1)k. This series:
= 2k?
ij A. Converges absolutelyl B. Converges conditionally
(il ——
C. Diverges D. None of the above

A\ 1
X A \ = Z A" £ Ths s d ]o-senes W[' p=&>(
k=1 Q0 t‘t (,onvci?(ﬁ-;{
.\\k __)k
Since ). ‘ %‘;:‘ converyes | ) %“; converges ghtwolwlely

II. Which of the following is necessary for the Ratio Test to be applied to Z a?

k=0
A. ar >0 for all & eventually.\ B. ay, is decreasing for all k eventually.
' oo
C. kl_l_)rgo ax = 0. D. ;ak is an alternating series.

E. More than one of these F. None of these
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2. Multiselect [18 pts]

Directions: Each problem below is worth 9 points. Circle all of the responses that
MUST be true for each problem below. Note that there may be more than one correct
response or even no correct responses!

A perfect answer for each part is worth 9 points. If you circle an incorrect choice, you
will be penalized 3 points. If you do not circle a correct choice, you will be penalized 3
points. However, you cannot score below a 0 for either part of this problem. Thus, the

possible scores for each part ar

I. [9 pts] Suppose the curve C is

e 0, 3, 6, or 9 points.

defined parametrically by:

{x(t) = 2
, t>0
y(t) =t3-3t

CIRCLE all of the following statements that MUST be true.

dy .
A. o increases as t increases.
T

\ B. The curve has no vertical tangent lines.

|

C. The point (2, —2) is on the curve.

D. The curve has no horizontal tangent lines.

g %

Lﬁd:{:

= —§ when z = 0.

}IF. There is a time ¢t > 0 when gy- = 11

X

B————_ e —

é—‘f dy /b - _Sﬁ;?_

dx = dxsgt

P

A TRUE :  wwole 4het the clopencls on tte Juct 20!
B- &; %1 (5  Yeww unbouncled In -fymLe -hmc

C. TRUE; When  x=

Wen =

L, yW=07-30)=-2

FALSE ! dy/ic =0 whon 3k>-3- O~ 4=+1,

D.
E. TRUE; \{Vhen =
F. TRUE

dy
ax

) ) d
O" QE— Oﬁ{’l ;T;/L:o
33 _
5 7
3t?-3=2

3226 & Thes has a soluban '

-

&, weFmd x,)%)-»l;l

30)’-3

i

Wl
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[9 pts] The first four nonzero terms in the Taylor series for a certain function f(z)

centered at z = 0 are:
flz)=3+2x—5z°+2°+...

Suppose it is also known that the series for f(1) converges.

CIRCLE all of the following statements that MUST be true.

A f(0)=3 ENOR

D. f(2z) = 6 + 4z — 40z® + 322° + . ..

C. f"(0) = =5

E. The series for f(—1) must converge. LF The series for f/(1/2) must converge.

A, RUE; F0)= 3+200)-... = 3,

B‘ E_QE; —F)(k)—' - ‘S)(J'\' 5)&"‘+.,.
F(x)= - 30x + 20x3 . .-

% F'loy= 0
C. FASE;  PGd= -30+605+ ..
0y -30.

D FALSE; Fax)= 3+ 22x) - 5(3r>3+ (2 )

:BQEDL{X— YOx? + 32x°+. .

E. M) F01) convevges , Saee =l s | und oty Fram
e canler x=0, He ROC s al least |, ot s cles

NoT  wean (1) converps!
Tor example Fx)= 34 - Sid+ s+ Z ")k"k
F. IEQ_ES the vuidws of cmvwgenw F P} s ab least |

Swnce Jgereirha{m( ches NOT  change le POC) and
x4 is 5 oy <an Tle cenler x=0, the seyies Jor ‘F( J cow'
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3. [20 pts] The curve described by the polar equation 7 = 1 — 3sin(26) is shown below:

y

r=1-3sin(20)

./

A

ool \ e \LNole r¢0  when 9—‘5{

/

I. On the figure plot the point on the curve when 6 = Z— Label it P.
II. On the figure, draw the tangent line to the curve at P.

III. Find the Cartesian coordinates (z,y) of the point on the curve when 0 = %

Who O°F: . rs - 35a(T) = oy

* X= rwsb = ‘Qcosj:;r
> x5 - -3
" ys rsmO-

e e e

i

* ¥ yaA were cerASeC‘ lﬁ\/ o regaﬁu’ r volue 1a I‘ nole dhatl ofer
domg L,  vou shald ke able 4 pht P comgc{:tzf

Tyou chdw't contpule ratallm I, BECAREFUL! (-r.6) 5 vy d‘ﬂaﬁfe%msl
(4n 0)’
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IV. Find %g— when 0 = T

-
X=r Oose: (!‘RSW\QS)@SG-
an - Gcos D ot ® - (- 351020) 510D
x VA

- _ T T
é Co5 @ oS ( | - 3sm%~) mq%

- [

V. Given that g—é — —+/2, find the slope of the tangent line to the curve when 6 = -g
ol
_ gy ...,dY/dg o ix‘ _ -1
- x X - ———
Mo~ o x/d o K

W
by

7r
VI. Find the Cartesian description of the tangent line to the curve at g = 1

Express your final answer in the form y = mz +b.
NENVC: R NG5}
()= -1 k-0

\/+F -x - {3

NV Df—j
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4. [20 pts] Determine whether each series below converges or diverges. In order to get full
credit, you must fully justify your work by:

e Stating any convergence test you use and why the test applies.
e Explaining the conclusions of the test!

You may quote any results about p-series or geometric series, but you must clearly
explain why the type of series you are considering converges or diverges!

. 3k 1F
' 4k + 1

[oe]

k=0
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=, cos(2k)
Ly 12 & We cqanet qﬂg‘\j @MpanSan fests do this  Smee %%‘ (s
HOT  shactly positne  for all lasge k!

- Check Br  cpsolule CQ‘s‘ak‘f&@ﬂ?@?

Z o

Ye oommnsm fest wfﬂ\ 50 1
k=

\

| cos Dk |
nole g“s“\ 20 50 we cqopaly

k&

L. | Cos k) A
Nole: I k:§éi°‘t&"\q((k

oo .
—‘—. s
Z ka cenuCVS(!S Sl t‘k 1S o P Sevies w&h ‘D)‘

k=1
e | <2 ;
nee | g mwygﬁ y ‘tLe CO/YIPOWISM {'efl; )
de
1 o o5 | oS Jk
an e Z o® { Conveges Z o convtigfy |
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5. [25 pts] (Taylor Series)
I. A. Write out the first 3 nonzero terms in the Taylor series centered at x = 0 for

y =(cos(z?).
coS X = |- ‘?ix E 5&" xq

-

Cos (x3)= j = Q(X . “‘ (x3)H

Qcasx \E ?)XQ‘L" xp*-,

P

B. Write out the first 3 nonzero terms in the Taylor series centered at x = 0 for

/Ow cos(t) dt.
X [6’ 346, _&*u-' ) ]d't
] éJc

/(=)

) =

Jt?+ 5& B }X«

0
- 7 « L 43§
éséx 7’ 84 X -
C. Evaluate the limit below using Taylor series
3y _
lim cos(z?) — 1
z—0 8
Y = s
- (E-3+ gL | B
- ihm . =
X0
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o0

II. The power series for a certain function f(z) is given by f(z
k=1

A. Find the radius of convergence of the power series.
k ,
L: hm ‘('X\‘fil:l " -._Lf.. \
k»co |kl (3
= ‘WW iX" 5\1 il ’ JS
kdee |y kel
- k
- I X‘rSl lim Lt
kbo
= |x+3l

The soner coneges whon  Jxasfel > | Rous ||

B. Cive the interval of convergence for the power series.
The  sones convevges B -Hexe-).
k
A e B UV Z &LHS) Z (=)

The s atermW' Also, fﬁ clet‘sfases and  |im ﬁ:o
, keo

So tle somes conviyes %gl/ alt sepes test .
Qo |

. - K co

M oxs-at s 2T 5 U5

k>t . ko k
= e >l

- | |
e digaps  as & s tle huvienc enes .

| Tre T00 v "'”:;,;XL_J o ["L, ) Eg
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