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CaLcurus I1 Instructor: ELIZABETH MALTAIS

MAT1322E — Test 2 — Monday, March 4, 2019

e (Clearly write your name and student number on this test, and sign it below to confirm that
you have read, understood and agreed to follow these instructions:

< This is a 75-minute closed-book test. No notes. No calculators.

o The exam consists of 6 questions on 6 pages (including this cover page).

o Each question is worth 2 points.

> maximum points possible = 12 pOiIltS.

¢ Read all questions carefully and be sure to follow the instructions for the individual problems.

[0 All questions are *long-answer. To receive full marks, your solution must be cor-
rect, complete, and show all relevant details.

*Some pages include a multiple-choice question. You will not earn any points for circling
the correct response without having properly justified your choice.

<« You must use proper mathematical notation and terminology. Make sure that your
notation is consistent with the notation used in class.

A For additional work space, you may use the backs of pages.
Do not use any of your own scrap paper.

Cellular phones, unauthorized electronic devices or course notes are not allowed
during this test. Phones and devices must be turned off and put away in your
bag. Do not keep them in your possession such as in your pockets. If caught
with such a device or document, academic fraud allegations may be filed which
may result in you obtaining zero for this test.

! By signing below, you acknowledge that you have read, understood, and will
comply with the above instructions.

FaMIiLy NAME: STUDENT NUMBER:

FIrRST NAME: tSIGNATURE:




1. Consider the sequence {a, }>°, where a, =In(3n® —2) —In(n? 4+ 1). page 2 of 6

Circle the most appropriate response regarding this sequence. Show your work!

A. converges to 3 B. diverges to —oo C. converges to In(3) D. converges to In(5)

E. converges to > F. diverges to co  G. converges to ¢ H. none of the previous answers

Sim q, =

n—sco

v\-—)oca“@y"(?’r\z—g‘)"”@"'(nZ +1)
= fim _gp [Bn*= Q)

el n2+1
= fn[Lm B2
h —oco Y\a +|(
= In(3)

2. Consider the sequence {a,}>°, whose first few terms are

1 2

a; = 3, a2:—§, a3 = ay = —

4
27’ 81"

o0

Find an expression for a,, and compute the sum S of the series Z a,. Show your work!

Sor n=1, a,\—( )"‘ _\Yi‘

>an = 2%(—%}"" i5a gfbme’rric serjes with frst derm a=*';
and common ratio r= —% since |rl=(_§ ‘ 21

_ 4 1
it converges o e =_—32_=_3F _13.1
r |"('3) | +% = 35 S5
Circle the most appropriate response:
_1\n—1on _1\n9on—1
A. an:(l)—QandS:2 B. an:%andS:l
n—1lon—1
D. anz( 1)3n2 and S =1

F. none of the previous answers




3. Which of the following series converge? Show your work and justify your answers! page 3 of 6

Ly G Roio Test

—~ R
Sim | Qoo | = Lim ' &w)t) /(n +1), i ,
nooo| On h> | “FBn+))/nl = Mor 3%\:\#4%\“

= dim |20 (3n14)- !
n—ee L @ne() (n+)! =0

_ fan B(EneH) <1
'\r\z—'gvc;o@m\xnﬂj 2 YNsseries is ab’wlu‘dfj

Convecgent by virtug of Ra%o Test:

II. i(q
n=0

Test for Divergence:
dim an = Lo €I 0 Q_’w(.) i @OOUJJO) bim € DINE

Sine ri\’g; o0 F0 , this %res dnerges.

2n* +n
II1. E .
3n3—2 Com Porison Test: for ol n>) | _3%; an? = ’;:Ln >0

2h®
sny Z =52 ;\ d\wrgs ( =1) anZth must also dl\le(
w2 (hareave SNP’fS) r\% 3 &
Lcmit Comparison (est:
n¢+h 3
. S m Ao a s
oralln=|, a,= %"‘2"—;>0 and bh‘-’lh>o ?\0!)';0___!—_ N300 Z3_2 3 o
- n

Siruce lim Ce O eyists and equals a positive Constant; S, and Zbn behave the Some way

Zb,\=h_'—— 5 dn«ergr& % =0n = g%?;f;: isalso divergent:

Circle the most appropriate response:

A. I, II, and IIT all converge. B. only II and IIT converge C. none of these series converge

D. only I and III converge . only I converges) F. only II converges G. only III converges

H. none of the above
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4. Consider the series Z(—l

n=1

Of the following words, circle all those words (if any) which accurately describe this series.

GEO%RIC ALTER%ING QBSOLUTELY) COND%NALLY (QONVERGENT) DIVE%ENT

For each word you circled, you must briefly justify why it describes the series in the space below.

0 = B coslo)
LP\ nz

> sine Cos(n)'s Sign changes in a non-ollfernating Potiern, s is ot an aldematiog series
*T+5 not a %eome{-r;c, series eithor because Yhore is not o common fartio betinan Consecative terms

Coreidar é lan|  insiesd.

( )2 coslen) ( _ Z Q"lCCﬁ(")| < § 2"

L‘I\_y\l

i— N—co L’"—na
La) - Lo T | _
h=00 gn(|— r2 L
lih
N—
Vo 0S hoo

Sin it exists ond equats a prsitive (onstant (c=1),
We Knon yhat r\éj‘lf" behaves |ile 2 oy W Chwe of

h-l
e L\M\\' Cotparison  Test.
Z > isa gfom’n’c series with common rodio r= %

o< n

. A ,
F\u\o. its convergent - ré e is Convergent.

By the Comparisin Test e see that lan| i Converggnt.

S Z0n is clbsolutely covement (hence convergert)
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5. Consider the series Z

n=1

1

3 page 5 of 6

We want to estimate its sum with the sum of its first n terms. How many terms to we need to add
so that the error in our estimate R, is guaranteed to be less than 0.01 ?

A. 7 @B. 8) C. 15 D. 14 E. o F. 11 G. 10

H. none of the above

Show your work!

Ler F(x)= —‘,@ . Then £ is positive, Continuous ond decreasing Socall x>0
= Trkegrad Test & Romaiador Estivale Theorem apply.

o
1
R < “xadx
L = fim ("
n X T Jn

= ﬁ”‘" —’}ﬁx—z ‘:\—

T

-_—f ——

Clim =L (-]
’145)'“» ar? e?nz)
= 1
=0t an?
To have Ry < 001 it suffiest find n sudhthat (*3.dx 2 0.0l
Solve for nin mme\m\'“g S 00l
I

aAnt

= 100 L
3a<h

— n
=) < 50

= 50 <V\2
= {30 < h
Sine T2=49 ond 5=6Y, it follows Hhet we ned n>8
(sine we noed N>{850>J49=T7 and hmustbe an in+€%1r)
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6. Consider th 1 —— =4 = — = +... 6 of 6
onsider the series 3 5 + - 9 + page 6 o

If we estimate its sum with the sum of its first n = 50 terms, how big could the error be?
The error could be at_most... (circle the best answer)

. B. — c. — D. — E. 0 e
20 103 103

A. —
101 1012
G. none of the above

Fully justify your answer below.

(o] n-\
2____ 92 2 oL — ('\) _;&_ = O™
3 %{_?—_"T{— =1 An+1 >0 ah—(“ﬁ for >
- - L
b"-(a“{ T Qn+

This (s an aQ*emaHng ceries

- = _<L - 2 2 -
) b= o T A S mea o ¢

N> N+

5+ this series s Corvergent bg virbwe of Hhe AST.

Moreoter, [Ry(< brei by ASET.
_ a2

A
IF e use Dy, +o estimalp his sefies” sum, thon |Reo< bs “aBN+l 103

Do not write in this table. page 6 of 6

Question Q1 Q2 | Q3 | Q4 | Q5 | Q6 Total
Maximum points | 2 pts | 2 pts | 2 pts | 2 pts | 2 pts | 2 pts | 12 points
Marks obtained

(end of Test 2)



