Multiple Integration

What is the mass of this rectangular plate? Density, y) = Cxy, (C'is a
constant.)

Divide plate into elementary rectangles, and add up thangts
Each small rectangle at positi¢n, y) has

o

area=0xoy
mass)m where ]
om = p(x,y)oxdy | j/
oo \
Totalmass» | .
y oY)
M _ 1 5 5 0 X OX a
53[;,(152&0 rec;ngles p(xj y) o

(This limit is just an integral over bothh andy.)
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Consider keeping the value offixed, and summing first over, given mass
dM (x;) in the vertical strip

-

b
0

b
= 5:1:/ dy C'z;y
0

o0 - — b 1
= ox CIIJZ'/ dyy = ox Cz; <§b2>
0

Now sum up all the columns:

)

)

M
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Couldyhave got the same answer by hol aed first:

| dM(y;) = oy / do oy
0
ol a
= (Cly,0y (5)

. . CL2 CL2 b
= - e (£) <o (£) [

eE
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The mass was given by the double integration:

M= /Oadx(/obdyp@,y))
— /Obdy</0adxp(:v,y))

Example: Mass of plate& < x < 4, 0 < y < 1 with density
plz,y) =2y +y° — 1
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Example: Areaof circle

Area of elementiA = r dr df

2 Total area A

2T R
A = / dA = / db / rdr
der dr circle 0 0




If and only if the function to be integrated is circularly sgmatry, can use Area
of elementdA = 27r dr

y Total area A

f\ ;4 = /MedAzzw/oerr
/
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