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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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. Suppose that {ax} is a sequence for which a; > 0 for all £ > 1 and

. Ok 1
lim =+ — =

k—oo Qg 2
Then, the Ratio Test guarantees: Redwo dest 8UUW§ 1o
senes  convrgeh T fun O |

= . > 1 ke Che

A. ;ak diverges. B. ;ak converges to 5 bt deesn 't el ws the value
= to which tle

C. Zak converges but there is not enough information to determine its value. Cones (olVeVRes .
k=1

D. Nothing; the Ratio Test may not apply since we do not know a formula for ay.

s 1 k
II. The series 23 <§> :

k=1
A. converges to 6. B. converges to 3. C. converges to 2.
D. diverges. E. None of the above.

Tk\s 1s a 3eameb\c wnes wikh v = ’54\) so vt converges .

4 1\k ¢ 3 _2_ 3 —
Z 3(' Z 3( .) 3(.'5) = !/15 3 = *%:B/\
Cm‘%un%wmh stinge kezol

III. Suppose that {ay} is a sequence for which a; > 0 for all k¥ > 1 and it is known that

ZQkak converges. Then:

k=0
oo oo
E. Zak must convergc:\ B. Zak must diverge.
k=0 k=0
oo
C. Zak could converge or diverge. D. None of the above.
k=0

Swne Oy >O\ ve can ue tie coniQuiy 150N &s’cj
Smee Q4 gqu and Z lqu cmvergyes,
Loa, ot convege by tie companson dest .
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2. Multiselect [10 pts] Circle all of the responses that MUST be true for the problem
below. Note that there may be more than one correct response or even no correct

responses!
A perfect answer for this question is worth 10 points. You will be penalized 2 points for:

e each incorrect choice that you circle

e each correct choice that you do not circle.

Thus, the possible grades on this problem are 0, 2, 4, 6, 8 or 10. You cannot score
below a 0 for this problem.

n
Problem: Suppose that a, > 0 for all » > 1. Let s, = Zak and suppose lim s, = 2.
k=1 n—oo

CIRCLE ALL of the statements below that MUST be TRUE.

s - ] {
E. Zan =2 C. {sn} MUST be monotonic. \
n=1

e A
E Y (ax—2)=0 F. {s,} MUST be bounded. ‘
k=1

G. i Gx41 converges. H. Z ay is geometric. I Z s MUST diverge.
k=1 k=1 k=1
o0
A, Twe: By dehubon, 2 a, =L if wd on\\r F o v,= L
—_) k=t n%oe
B, Tuwe;, (e the same queshan as A; kb s repeset {ie wihalie g

q-"Cx ~+ 03.1-,
C. Tue ! Swe a,>0 for all n, Nay™ Mot > Mo Brdln, o
Ao 15 woreasing and dhaus wnctonic.

D. Dwe; A com\\avx/ to the diveence theartm  Gesuwes f qu anverges, thon
k=y

‘lVVI QV\ = O
NYeo
£ d g ‘:ng %= 0 b\/ P, 50 ii:\/l‘c (C‘V 1) ~D¢n ;(ak'l) ol\ve"fded
\0\( clwevgevlce ‘HW?WI
F E__Az, hm eusks o i/y § wwt Be losuwiclecl
G. TVUB; REMT.!IZKMB} ; S Z Q¥ , which COMEES Space ZQu Cowefes-
=1 o

H Eg\&t«. No whomabon s provided ctbou{ Uy
1 Teue; w  p4= 270, 50 Yy, dweges by digegence dest
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3. Short Answer [26 pts|
Answer each of the following questions below and provide as much justification as
requested.

n

, where as usual s, = E ag
k=1

3 n

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

for n > 1. Find the following. Clearly explain your responses!

A. [4pts] a1 +ax+az =

Y24 30
B\I &YWIW Ot-\-q).; 03= P3 — (3 gs>3 - a

[o<]

B. [6 pts] Determine whether Z ay, converges or diverges. If it converges, give the
k=4
value to which it converges.

’ Z Gy, convevgges T and mi t{ i D, exss. Note:

k=1 3 h3¥oo
_ 3
e o [ 3L
o -Ongth«mks
Hewe 2 qkomvevges b

*  Suice g q, k"qk (Q+Q}+a}) we e ZQKCMW{Q J

C. [4 pts] Determine whether Z Sk converges or d1verges If it converges, give the

k=1
value to which it converges.

w3, = | b\/ aove.  Swce o A/?‘O,

dto ksso

Lo

L N, dvags by te dwevgeuce {esq

=1

e r— ——— 3 e
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(Short Answer continued)

II. [4 pts] Give the general partial fraction decomposition for f%. DO NOT SOLVE
FOR THE CONSTANTS!

i X3 (41

III. [4 pts] Write the expression below in summation notation:

1+§+ <§>2+.‘..+ (%)17
17 \k

) (3)

k=0

1
IV. [4 pts] For which real values of a is the integral / dz improper? Explain your
0

Te vhoel o e 25, 5 wlonchd  [01]
The Inteyvand s unhawded whon x- 240
X=ad,

The wbeal s mpeper F Hy x-vole

i

j occws w e iwderval of  fidegrtrhion
‘\R ‘i = T"‘Q mkg\fu{ {5 wamPMf (‘F O_’:)a£|§

- t
T 0t qtd |

-n\e g\’af)h é‘r \iT XJ’-QO( has o

aymplele  at %= oa, TIF the
X»Vcdf.os in Do mlerval o ikegration

He wmbeom!l will L (i OVORER.




Math 1152 - Midterm 2 - Form A - Page 7

4. [16 pts] (Trigonometric substitution and improper integrals)

I. [11 pts] Use an appropriate trigonometric substitution to show that for z > 0:

/ (a2 +5g5)3/2 d’(z\/;%JrC

o )t s o tle fom  uPte? usx ass.
> (e u= abowmd. [ > S
. = 5 a0 C)
dr= 55D °
s, Jgie = ] Grmeanye S0P P = 2 b

(a5)* ’J‘ (aswe )P

= __—__ 9 - X
B S 136_;(;36 sec°f d :-' ' ax :

N

| ‘
! i
’ |
| + C
2) op 40 N
) i | (NXe
- d 5 cos O oD
II1.. [5 pts] Determine whether the improper integral:

/ T80
0 (.'172 + 25)3/2

converges or diverges. If it converges, give the value to which it converges. Make
sure you use proper notation in your solution!
50

-ﬂle' o roper” xhlﬁgral CONVeVges i cmd m‘y i &:V\w Sob msm dx ewsls,

b

(V)

lum b__EQ—-— dx = | _,aL
oo SO Gersi T -’xaus (s

=)
\oToo k)"—t) O-X 2 ms Jﬁm
= 0
_ S 5_;
The wpaer integral caweces to 3.
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5. [16 pts] Compute the following antiderivatives.

4
L /1—4:1:2

dz.

y _ M

Swnce e (1)) ! we can e partial frackas

4 _ A B

(~2x)(1dx) -ax  l+ax

= A(‘*b‘)* B(I-ax) & This hnolels ally, s Jm/ convement
X- values ‘Fn’SJc

X= -l; 4= 2B » R=2

o5 He QAo A=l

T, J—g ks (&« 2 ) Do i
- Lix l-3r  jex ‘)E"‘" e Ym 3

II. / z?lnzdz.

Us ket by parts”

D\ 205 1o |l ¢

C CWe HOT)\

let u=lnx:
U= In x v x* oy
dus L oy NS %xz,
0 jﬁllnx e = ‘é‘xg‘nx-— 5%)(
- IEX3 o x = S*gx
"3 % lax - 5 X

tle cefricrent s

smee we  can 't ensily udegede lnx,

z
"
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6. [20 pts| Determine whether each series below converges or diverges. If a series
converges, determine if the series converges absolutely or conditionally.

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.

¢ Explaining the conclusions of the test! This includes justifying any limits you
need to compute!

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!

I ZQk-l-kG
Thoe are sevwal woys o sole ths; o fw e loled  loelow.

\1\/_0._21 |- Use Limd Compmim Test M: RGO{ TvS‘L'
Swce gk‘ké >0, we con use [LTiwibh Z dince 23‘5 >0, we wookfest *
. Qk+k‘ k
NO‘LE' oK - - i - k[ e
. (5 V(%) v R L Y £ '
e\ \
LW_:’ ( |« l;k ) = |um k\] ak(“k%")
%0 grouth SCANEL
U Yol
= - lw kl Ii I+ = ke
15 nonterwo omd Fmide % by LCT : Z‘M‘g :w 2k
. y ] 314 V
and L %’k ) Z(%)V edlor loth Convge or = lim % J".‘|+_§‘i
botth duerge, Smee Z(%)“ s & geametne | k> oo | 3
Sene‘ wd:h r<| rl—CanvgeS. Hence, = ‘% or:;zsgx‘kh
Z QK* canvevees | s well — Hiese > |
ad S Ll

Sores convevgcs oy mHﬂi
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T }:( poils & Wewtio uk mb{bmjj‘ with He Factonals,
WWJ{I&;WCWI(]{O be pose ve!

Note: If you want to use the Alternating Series Test here, you must clearly explain why

the assumptions hold, not just state them!

Check for doslute cnvergence |
k (k. (et
5 {0 \ M

(;u;)
We con now qf)f)f ahe lest s e summaud (s fb?s‘{'lve
e o [kn)‘] ()
ke [a(elt*d]l (KD
= ] ()]
oo TP (Bken)

o [T ] Get)opa) (e

bat

= k) -
k300 (QM)U\G%)

- 1

=g,
Smee L£l, Tle seves Zé—l—c—l)' convenges b\/ fle vidio dest |
Hente, e onginal sen(e! ponvenges dosolikely  and thus  convenges .

Bonus: [2 pts| Evaluate hm m To receive credit, you must justify your

A CORJ“(W\/ b e WVBCWJ?— fest emswes fuat F qu COMAES
‘ﬂen l:_“,ﬁo,,q“ O
Swce f %ﬂ;};g converges by aur akoe wok,

pht 0
1w (%;E})‘ -

nNA3eo
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