Week 03: Febuary 7.'1':‘ 203

Seclion b.l:fvea Between Curve

Assuming that £1x)>gx) for acxeb, find e avea betyseen Hhe curves y= £t ond y=goo.

©® Breaking down the picture
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Area etween the

graph of fix) and

the x-axis is given
+)

oy S £ 00 dx

Area between the
graph of 900 and
e X-axis is given
N 9 dx

exomple. Find the area enclosed by e grophs of y=x*-x and y= 3x.

iy SLICS
1y Aveo ‘oetween the cuwes‘S:(PLx)-g(xﬂ dx
\\=x3-s< where| £ is the 'fiop’funchion land
v glx) is| the "botom function.

But! Heve| they switeh |"+op™ and| "bottom”
so we|must split our integrall where they
swop positions |x=0.

Section L.2: Volume of a Solid with Uniform Cross-section

\\8

<

ol-
6- - @ en e e

Avea between the

groph of £0) and the
graph of gud is given
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Nou can use the definite integral to find the volume of a solid with specific cross sections onan interval, provided
you know a formula For the region determined by each cross section. Tf the cross sechions genevated ave
perpendicular o the x-axis, then Yheir areas will be functions of x, denoted by Ax). The volume () of the solid on
e interval Cobd is V= 5o ALYdx. Similarly, if e cross sechions ave perpendicular Yo the y-axis, then their aveas
will e funchions of vy, denoted by Aly). Tn this cose, the volume (v) of the solid fapd is \= 5 Aly) dy.

exomple. Find the volume of the solid shouwn belows ‘oy integrating the avea of vertical cross-seckion perpendicular

Yo the ¥-axis.
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example. Consider a solid whose base is the region bounded by the lines y=x3 y=8, and the \-axis. Find +he
volume of the solid in each of the fllowing cases:

o. The cvoss sections pevpendicular o the \-oxis ave squares.

b. The cross sechons perpendicular to the y-oxis ave rectongles of heignt .

c. The cross sechons perpendicular to e \-oxis ave gemicivcles.

a. The cvoss sechions pevpendicular to the y-oxis ave squares.
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b. The cross sechons perpendicular to the y-oxis ave vectongles of height W\'.
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c. The cross sechons perpendicular to the y-oxis are gemicivcles.
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Seckion 1v.2: Density

Every conkinuous radom vaviable, X,has a probabiliy density funchion, pxd. Probability density funclions sakisfy:
W P20 for all x

P
) Sooe px)dx=1
Probability density funclions can be used Yo determine the probabiliy that a continuous random variable lies between
two values, soy a and ‘o This probability is denoted by Platx<b) and is given ‘b, Plaex<w) = 5, L) dx.
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example. Find the total mass of a 6 meter rod whose linear density is given by o= (1te*¥  gim for 0£x¢5
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example. A voriety of deep sea worm is distributed about a hydrothermal vent according Yo the population density

00
AGE % thousand per square miles uwhere 1¢v43 is the distance Lin miles) from ine Yent. find the Yotal population
of the sea worm.

Tolal worms on the [civele of vadiis v = plr)* perimeter of the civcle = lp-ty) - civ cumfevence of civclel of [vadiusir.
Tota) population|= §7 (worms il circle. of vadius ) dr
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.2: Avemge, of a Function

\
The average of a continuous function F(x) over the interval (0,61 is given by, Fog:T-a §2 P dx.

example. Find the average amount of money over the first 10 years in an account earing interest ot on annual
vafe of 4 compounded continuously if He principle is $5000. Draw o graph of the balonce in the account

ond mark the value that vepresents the average amount of money. Find the Yime it takes the account to
veach this averoge.

Step 1 Sef up ougrage StepZ: Draw o graph Stepd Solve. |average

ca\l5= b-o S: AL) dt | FoNg= _"3 S,‘: 6000 eo.b"lt dt

AW)= ‘)oefe ‘ : l600 S;o CO-O“H' "

paz 5000 I | = 500 - [e’o.o"lt. o.zsq ].oo

Y 5 OcOLI | = \2500 (eo.om: ];o

Qmsz -\Lo' S‘: 500060-014'7 d{: - ; z | 12800 (eo,oq.uo, eo,oq.o)
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Step 4 Solve for T such thatt ALTY: favg
£0300 29" = 12500 (e°4-1)

2= 2.5 (29" 1)

Wnle®°T Y : In(2.5 (e22L1))

0-04 7 = [In(2.8(e7 1))

|
T= 00a ! Inl2.9(e%°H1))



