
Math 12 0Sp ring 2 001 Lab W o rkshe et#9

N am es:

B asic CalculusII
W ednesday/Thursday

A p ril11/12 ,2 001
R on B uckm ir e
A lan K no e r r

Lo ok atthe rulesfor im p r op e r inte gralsthatwe have develop edusing W o rkshe et19 (aandba r e
both p ositive num be rs):

Z 1

a

dx
x p =

8
><
>:

DIV E R GES whe n p · 1

CO N V E R GES whe n p >1

Z b

0

dx
x p =

8
><
>:

CO N V E R GES whe n p < 1

DIV E R GES whe n p ¸ 1

In today'slab w e a r e going to getto the p ointwhe r e w e can use our knowledge (from above)about
im p rop e r inte gralswhich w e K N O W conve rge o r dive rge to tellusaboutwhethe r othe r im p r op e r
inte gralswillconve rge o r dive rge.

1.Conside r the gra p hsoff(x )=
e¡x 2

x 3
andg(x )=

1
x 3

for x ¸ 1andsketch the m below :

(a.)Isthe ar e a unde r f(x )lessthan or gr e ate r than the a re a unde r g(x )?

2 .Does
Z 1

1

1
x 3

dx conve rge o r dive rge ? W hy?
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(a.)The r e fo re ,whatcan you say about
Z 1

1

e¡x 2

x 3
dx ? Do esitconve rge or dive rge ? W hy?

Com p a rison Te stfor Im p r o p e r Inte gr als
Thisp rincip le can be sum m a rizedasfollows:

1. If g(x )> f(x )> 0 for all x > athe n if
Z 1

a
g(x )dx CO N V E R GE S,the n

Z 1

a
f(x )dx also

CO N V E R GE S.

2 . Iff(x )> g(x )> 0 for allx > athe n if
Z 1

a
g(x )dx DIV E R GE S,the n

Z 1

a
f(x )dx also DI-

V E R GE S.

N O T E : You alwayscom p a re the function andinte gralyou'r e notsur e about(f(x ))to the function
you DO know about(g(x )).

A lso you ne edto decide whethe r you ar e trying to p rove conve rge nce anddive rge nce FIR ST be fo r e
you p ick a function to com p a r e to.

3.Conside r I =
Z 1

1

1p
x 3 + 5

dx andcom p a r e itto the inte gral
Z 1

1

1
x 3=2

dx .DoesI conve rge o r
dive rge ? W hy?
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4.Conside r K =
Z 1

0

1p
t3 + t

dt.Do you think thisinte gralconve rgesor dive rge s?

(a.) If you think K DIV E R GE S,you have to show that
1p

t3 + t
is

THA N
1p
t3
for 0< t< 1,since you know that

Z 1

0

1p
t3
dtDIV E R GE S.

(b.) Ifyou think K CO N V E R GE S,you have to show that
1p

t3 + t
is

THA N
1p
t
for 0< t< 1,since you know that

Z 1

0

1p
t
dt CO N V E R GE S.

c.Prove eithe r (a.)o r (b.)to dete r m ine w hethe r K conve rgesor dive rge s.
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Conside r the following inte gralsand,using the Com p a rison Testfor Im p ro p e r Inte grals,dete r m ine
w hethe r the y conve rge or dive rge.Make sur e you state cle a rly whatinte gralyou ar e cho osing to
com p a r e the give n inte gralto,andhow you know your chose n inte gralconve rgesor dive rges.

5.
Z 1

1

1p
s2 + s

ds

6 .
Z 1

1
e¡x 4dx

7 .
Z ¼

0

2 ¡ sin w
w 2 dw

8.
Z ¼

0

sin2(x )p
x

dx

Lab w rite-up
The r e isno R E QUIR ED w rite-up for thislab.You can CHO O SE to w rite up thislab anditwill
countasa B O N US LA B CR EDIT which can r e p lace an abse nce ata lab.

Dire ctions
W rite up the answ e rsto q uestions5{8,andhandin O N E W R ITE UP PE R GR O UP.Your answe rs
m ustbe ve ry ne atandorganized,with fullanddetailede xp lanationsandre asoning.Pictur esm ay
be use fulin getting your p oint(s)across.

Due Date : O ne w e e k fro m today.W ednesday/Thursday,A p ril18/19.
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