MASS AND AREA BETWEEN CURVES

WE WILL RETURN To " TECHMIQUES OF INTEGRATION =  (FINDING

ANTIOERIVATIVES ) A BIT LATER, FOR NOW WE wiLl LOOK AT SonNE
SINPLE

APPLICATIONS :

1. MBASS

COMSIDER A THIV (I1-DINENSIONAL ) NETAL WIRE LYING ALONG THE
X-AXI\S FRon X=a To X =b,

>

X-AXIS

IF THE NETAL 1S HONGGENEOVS ( CoNSTANT DENSITY, 5AY |

Po 9len ) THENw THE nAss M oF THE wige 1S JusT

M

(% g/en )(%en)
C DENSITY ) ( LENGTH )

f’,,(béa.)

1)

n

SUPPOSE , HOWEVER , THAT TRE NETAL 1S INHONOGENEOVS (DENSITY

VARIES FRon POINT-To - POIOT ALONG THE WIRE | SAY,

{3 = FCX) ).



X-Ax18

PLX) = DENSITY AT LocATIoN X

FoR EAcy X v [a,b])

How CAN ONE ConPuTE THE nASs M wow ?

STANDARD OPERATING PROCEDURE : GENERATE R SEQUENCE oF

BETTER AND BETTER APPROXINATIONS TO 1N AND TAKE THEIR LINIT

IDEA : OVER A SNALL SEGNENT oF THE WIRE THE DENSITY IS
NERRLY CoNSTANT SO THE NASS oF THE SEGNENT IS

APPROXINATELY “DEMSlry TINES LENGTY , APPROXINATION

BECONES BETTER AS LENGTH oF SEGNENT Goes To ZERO.

CARVE THE WIRE LP wT0 N SEGNENTS




EVALUATE THE DENSITY AT EACKH SANPLE POINT

* * «
P‘x‘ ) PR (J(.X.: )J vy f"xn )

AND ConPUTE THE RAPPROXINATE NASS 6F BACH SEGCNENT

* * *
PexX,ax, ..., PX; VAKX, ..., Py )BX,

3. ConPUTE THE APPROXINATE NASS oF THE WIRE
n

Z (nx’:mx;

]
121

y. REPEAT * 1-3 OVER AND GVER wiTH SNALLER AND SNALLER SEGNENTS
AND TAKE THE LINT
n
m = hin 2 (""‘:*“”‘:
X, >0
b
= & ch)cjx
[
EXANPLE :

A WIRE LIES ALONG THE X-AX)'S FrRon X=0 70 X = |
AnD HPS A DENSITY AT EACH PoInT THHT IS PROPORTIONAL TO 1TS DISTANCE

FROD THE LEFT- HAND ENDPOINT  ( PCX) = Bx ror sone consanT B ).
THE NBSS OF THE WIRE IS

-
-

Sl(“")Jx"S"&XCIX:ﬂQ[J'z‘] i&.



Q. AREAS BETWEEN GRAPHS

SUPPOSE ch) AND gcx) ARE Comnvvovs ov [a,b] aAnvo

gcx) $ ch)

FoR EACH X v [a,b)

y:acx)

ARER BETWEEN THE GrAPHS ofF Fix) Ao 41018
b

3 CFexo - gcm)Jx

a,

To SEE TWIS, EXANINE THE THREE PIECES ( SHowN ABOVE ) SEPARATELY
EXANPLES :

I.  CONPUTE THE ARER OF THE REGION RETWEEN THE GRAPHS OF
y=X AvD y = 6-Xx"



TO IDENTIFY THE TOP (y= sza ) , THE Bolon (y:acx)) ANVD THE

INTERVAL ( L[a,bl) wE NEED A SKETCH,

INTERSECTIONS

AREA =

"
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{/ y: b-xz
AR
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? W‘.:;;,Am e e Y
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G-Xz = X
Xx4x-06 = O
(X4+3)(X-2) =0
z=-3,2
Laqu 3 [-3043
2 ]
S ( (-x") -x )Jx 3 Sta-—x"-x)cfx
-3 ~3
a 2
3 L B
ox | -+ - Ex]
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L1R-63)) - T(8-(-21) - L (y-a)
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<.

CONPUTE THE AREA oF THE REGION BETWEEN THE GRAPHS OF
y: X=-1 AND y‘z = QAX +6,

1

SKETCH . yz. T aAX 6 (x= 4"'71'-3 ) 18 A PARABOLA

ARounD THE X-Ax1S.
4

/
\.

Y= X-1 (x:)/;,)

yrraxie (x=Fyh-3)

THE “BoTTon " ¢ N THE y-DIRECTION ) CHANGES. CoULD SPLIT THE
AREA IvTO Tweo PIECES AND EVALUATE EACH AS wE DID IN

ExanPLe * 1,

NORE CONVEMNIENT TO REVERSE THE ROLES OF THE VARIABLES .

3
BoTToN (v X-DIRECTION) : X = ¥ -3
ToP (1o X-DIRECTION ) 1 X = y+!
INTERSECTIONS :

:{'}’""3 =y + )

y’- --27-8 S0

ty+a )cy—q) = 0
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