Daily Quiz

* Go to Socrative.com and complete the quiz.
* Room Name: HONG5824

* Use your full name.

* Office hours updated: MW 3-4 PM
* MARC hour unchanged: F 1-2 PM
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5.10 Comparing Improper Integrals

* If the integrals are extremely hard to integrate, can we still say
something about their convergence or divergence?
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5.10 Comparison Theorem

Comparison Theorem. Suppose that f and g are continuous functions
with 0 < g(z) < f(z) for a < z. Then

os/amg(w) dasgfaoof(:c) d

and we can conclude

o0

1. If/ f(x) dr converges, then / g(x) dx also converges.

2. If/ g(z) dr diverges, then / f(z) dz also diverges.

Warning: The below two conclusions are false.

]

FALSE 1. If/ f(x) dx diverges, then / g(x) dx also diverges.

FALSE 2. If/ g(x) dx converges, then / f(x) dzx also converges.
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For every false statement, we can find a counterexample to show why it
is false.

FALSE 1.

Counterexample.

FALSE 2.

Counterexample.

9/13/2018

oo

If/ f(z) dx diverges, then / g(x) dx also diverges.

1

1
Consider f(z) = - and g(z) = 3 with domain [1,00). We have that

1 > 1
0 < g(x) < f(x). Note / — dxr = oo while / — dr = 1 which
L =& L. %

oo e @)
shows that f f(x) dx diverges but / g(x) dx converges, giving us a
1 1

countereexample to the false claim above.

If/ g(z) dr converges, then f f(x) dx also converges.

We can use the same example. Let f(x) = — and g(z) = — with domain
1 75

[1,00). Then / g(z) dz converges but / f(x) dz diverges, which
1 1

shows that the above claim is indeed false.
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5.10 Comparison Theorem

Make sure to check the hypotheses to get credit on homework and exams.

The hypotheses for the Comparison Theorem:
1. f and g are continuous.

2. f(») =z glz) = 0for @ = a-
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Trig inequalities to remember

—1 <sinx <1

0 <|sinz| <1

—1 <cosx <1

0<|cosz| <1

—
- < arctan(x) <

[ )N

0 < |arctan(z)| <
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5.10 Improper Integrals (Comparison Test)

* |sinz
Determine whether ] | 5 |
1 xrc + 1

Choose o Compaicon —Rmc-(-;,,h , Chedk how i Compaes
o< lamxklel Ly all x.

dx is convergent or divergent.

O < |SmX] <« __| < lz
> Gl
KL X K X7
Check hypothoces v +he COmpavis on TSt .
[sinx l '

o ond —‘7 ore c,ovrhhubus aha( nOM-—M7oCh\I€ 6w (l,oo>.

Theve fove Ly +he COW\rO\\r\SbV\ ~|€£1’

0o
| _
T N i ahd take
gw (x| o alco converges
I X* ’
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5.10 Improper Integrals (Comparison Test)

In x
Determine whether / —— dx is convergent or divergent.

3 VT
Choose a cow\{’aki_(ov\ -ﬁy\cﬁbh, clr\LCk L\ow 'u‘l' COW\Po\\{g,
1€ % fy % in (3,00)

1 In %
O< N < < o X m (3/90). Us<¢ —\rl;'z- as COMFO\HIOH.

check hypsthases fr -Ll\e‘__@mlpc\ri! on test .

’\é—)? and —‘% ave Condinuons and M&“ﬁve’ on (3, m)

Thorefie Ly the Comnpavi o test,
\I—O‘x <§ '”X dx  and Swnce

y-—l——ab« dwerges by p—test (p= =% <)
S l\?ﬁ dK also dliverges.
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5.10 Improper Integrals (Comparison Test)

R 14 e”
Determine whether / o
i XT

dx is convergent or divergent.

éADOSC o- CW"\(MV'\—(OM "Rr\C;Ho}\/ C',L\O_Cl( L\OW H" Lomfd\b—g-ﬁ.
14 ]4e” fiv Xin (L)

6< - < H:/x £ kin (L09). Ue = as compyison.
chack hypteses fie He Comporis or fest:
- ond H@X ot continums  and  non-negative o Clyee).
Tw\,eﬂpr LL/ +Le, Lo\mfah:or\ Ject, e
5, “"on < § e ¢ ond since S ")Z“o{)( o[fvev82<§ by Hhe p—tes F"-I)

X ‘ © e
| § L v
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5.10 Improper Integrals (Comparison Test)

1

o0
Determine whether / dx is convergent or divergent.

3 Tlnx e _J,-
l’WAMj ~ CDW‘f“"“Llﬂ firchon can ke +“°“7 N&s < m = diveapn]
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In +his cas ¢>\a s Ty C.\(Dof j e dy use Fhe Cowvro\nf o et
= h~% I oy Ay e Jc
Ve " f — X = —_ = S 0(\4 l\ ‘ ‘ l]
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= lim lnltl I|n2| = po — In[h®®] = po D(MY_« o 0o

Lo '

Threfie f —"——a{x i vergas

3 Rx
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5.10 Improper Integrals (Comparison Test)

- —_— 2 . -
Determine whether / e~ * dx is convergent or divergent.
0

Ve does hot hae an anfidevah\ve.  Tn Hhis case; we Lweak e iVﬂtJMl to

e
pieces  and fw  deknming  Converpance for 2cach piece.
Go - o 2
je”‘aﬁx - g e " dx _l—y & Ix
> 0 |

2
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SW.Ib e-x NS (or\‘\:tnmouf Ouxo{ LounNd oveyr —H.(_ .\,J{\(VM‘ L—_o) I] / J; e_xzd)( if ‘Fll'\lt
\/ov\. can CLLQL -‘LA“"' g;"e:-xiokx (1Y ‘pfn'tk ’ﬁ»w\ ‘#\L 7WL 61,'\' e__){l ﬂr\d Secl}f\j 'l"r\ﬂ'} ‘7”\—(.
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andl g?oé'xzokx converges (which means 4k .\Akjw\l L Awde).
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