815.5 Applications of Double Integrals

Density and Mass
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(). £ p(x,y)®& 4 D F & = density

= total mass m = H p(x, y)dA.
D

(ii). % p(x,y )™ % electric charge % D % ¥ 115 & (charge density)

= total charge O = ” p(x,y)dA.
D
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II. Moments and Centers of Mass
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d ’ m M _ (withrespect toa particle) = m,d,
M, (withrespect toa particle) = m,d,

v

D p(x,y) B M, :ijp(xay)dA
D

Al M, = J;pr(x,y)dA

= The center (X, y) of mass of a lamina on D with density p(x, y)is

X= quy = %J.Djxp(x,y)dA
y=2 ﬁj[)jyp(x,y)dA
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Example 1 :
The density at any point on a y;
semicircular lamina is

proportional to the distance

from the center of the circle. .
Find the center of the lamina. (x,»)
a Cdl
. X
Solution :

p(x,y ) y #h = center 7y fih
> K& & EX )7 R

Hk x>+’ ydA ”mydA
S e AT

e I.[:J-:rzdrdé?z%s Pt :jo”j:ﬁsinedrde:%

3 CIRSIET AR ) AR L G T o <



III. Probability :
* A pair of continuous random variables X & Y.(e.g. X : ¥ § ,Y: §8 £ )

Let f( x, y ) be the joint density function. Then
®.  f(xy)20.

(ii). ” F(x,y)dAd =1.

(i)  P((X,Y)eD)= j j £ (x,y)dA.

D

* Expected values :

(1). X : random variable with probability density function f.

= mean y = f xf(x) fx.
(i1). X'and Y : random variables with joint density function f( x, y ), then
1. X —mean (expected values of X) = ” xf(x, y)dA
RZ

2. Y —mean (expected valuesof V) = J-J. vf (x, y)dA
RZ
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