
 

LetfaxbeafunctioncontinuousovertheintervalCab
ARiemannSumRn Infix Ax with DX bitandXi at ist

approximatestheareaunderthecurveofy fix
KeyIdea TheapproximationbyRnget

betteras no

We'lldefinetheintegraloffaxoverCab usingthisidea

Acanheproventhatthisproduces
thesignedareaoftheareaboundedbythecurveoffledandthex axis

i

i

Example1 LetTx tax andletCaib 0,23

Geometrically theareaunderthecurveofTx onto2
1Wit

N'angle

Myheight 1
Note Atriangle Lbase height

soweshouldexpectthatgTexdy L2 1 1

Partla ApproximatetheareausingRnwithn 2
Ax 221 1 Xi at iDX so X 1 and42 2

Then R2 ITTIXiAX TA D T2 2 E D D4 IE

Item



Partlb ApproximatetheareausingRnwithD 4

DX Xi O if2 X 42 1 X 3 44 2
Then
Ry ÉTIXiAx TIXDIX TIX2DX TIX3AX TIXaDX
Dx TIE TID TLE T2

214 2 2 1 214 4 4 47 2147 II
I itana E

Parto FindaclosedfrmexpressionofRn frarbitraryneN i.enosummationnotation
Note IfK l at n IMSI
DX 28 4 Xi at isx O i 4 4
Rn NEThiex ETH Zn E 1,12 E
4 4 E is KINGI n anti

observethatthismatcheswithpartsa andb
withR2 32 1 12and Ry É I 4

Partd Determine ItTodxusingthelimitDefinitionoftheIntegral
12THdxEthimRnParkhim 1 4 1 0 If

Observethatthismatcheswiththe
geometricareaofatriangle

Example2 Letf x x 172 16 42 2 15 and ab T15

y

mcomplicatedgeometricshape
andthereisn'tamabasicformulaforthis



Partla ApproximatetheareausingRnwthn 3
DX 513 43 Xi at iDX I Eli

f I 8 I 83 1 2 16
YE

11 i

I

Ax 129 84 0 4329 5371 30.82

Titty
Partlb ApproximatetheareausingRnwithn 4

DX 541 4 1 Xi at isx It i

111 t i
I

Ix 15 12 7 0 1 347 341

1111111,17



Partk FindaclosedformofRnfrarbitraryneN
Note I 2t n It k n NtD and

1 2 22 t n 2 ItK MIMI B ng t t t
DX E Y Xi at isx 1 i

fXi f I 4 I 4h 11 16 4h12 16 4 the
Rn FifixDSx EnI HE 16 In 7,1 645 1,14
4 i n 45 5 4 64

64 3tft64 thisisgoodenough

Partd Calculate 1,5ftxdxusingthelimitDefinitionoftheIntegral

I
s
fixdxde hitRn I himI 6415 64

64 64 6413 tYI
Parte Determinetheareaoftheregionboundedbyfixandthexaxis

j
Area f fadaxPart'd 1283

f x parabola

Example3 LetCx fF36 andTaib I 6,6
Partla DetermineJ caax f fye dx usinggeometry

Thegraphofchis yCI Tzu
y2 x236

y 36 Thisistheequationofacirclewithradins r 6
centeredattheorigin10,0



Moregenerallytheequationofacirclecentered atChik withradiusr
isgivenby X H y k p

Thereforetheregionunderthecarveofdx
isasemicirclewithradiusle

tiSinceAcircle IT

I d dy LIF 121167 14 gg

Partlb Approximate f coax usingRnwith n le
Dx 641 126 2 Xi at isx 6 2i

I Ii 1 i 452

6 62 3672 o 2 0

2 255 452 6 452 255 0 2 455 852 6

Ittf 52.52

Partla FindaclosedformexpressionforRnwithnew

Dx 641 Bp Xi a isx 6 4
Chi f xizT fl6 x.la

6 16 14 6 16 147 t 12 125 E
Rn IFcexilsx FI.lt A24T andwe'restucksince IF Fcs

andwedon'thaveameformula



NotethatexpandingIIfailisgenerallyaverynontrivialproblem
However wecanskipthisstopusingaverypowerful

resultcalledthe

titis


