12.5 Applications of Double Integrals

SECTION 12.5 APPLICATIONS OF DOUBLE INTEGRALS

B Click here for answers.

1. Electric charge is distributed over the rectangle 0 < x < 2,
1 <y < 2 so that the charge density at (x,y) is

a(x,y) = x? + 3y? (measured in coulombs per square meter).

Find the total charge on the rectangle.

2. Electric charge is distributed over the unit disk x> + y? < 1
o that the charge density at (X, y) is+ o(x,y) = 1 + x> + y?
(measured in coulombs per square meter). Find the total charge

on the disk.

3-9 m Find the mass and center of mass of the lamina that
occupies the region D and has the given density function p.

I D={xy|-1sx<10sys1; p(xy =X
4. D={(xy)|0=x=<20=<ys<3 pxy =y

B Click here for solutions.

5. D istheregion in the first quadrant bounded by the parabola
y=x?andtheliney =1; p(xYy) = xy

6. D is bounded by the parabolay = 9 — x? and the x-axis;
p(xy) =y

7. D isbounded by the cardioidr = 1 + sin9; p(x,y) =2
8. D={xy|0=<sy=ssinx,0<sx=mw}; p(xy) =y

9. D={(xy)|0<y=<cosx, 0=<x=<a/2}; p(xYy) =X

10. Find the moments of inertialy, Iy, lo for the lamina of

Problem 5.
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1.Q = ffD (a:z + 3y2) dA = f02f12 (acz + 3y2) dy dx
= 2y ) e = 2 (4 T) da
=[i®+72)l=8+14=%C

2 Q:ff0§12+y2§1(1+x2+y2)d‘4
= 2 [ (14 rdrdd = [Z7d0 [} (r+1°)dr

—on[3 2]y = C

s.m=[[ p(x,y)dA= [ [l2*dydz
= [l @’ de [y dy =[5, [l = 3
T=21 [[ apla,y)dAd=3[" [} 2*dyda
=31 atde [y dy =2 1] ]y =0
7=2 [[yp(z,y)dA=2 [ [la?ydyde
=3 [Latde fyydy =3 [32°]1, [39°] =

Hence (Z,7) = (0, 3).

4om=[7[lydedy = [}du [Jydy =9,
M, = [y wydedy = [Jwde [ ydy =9 and
M, = [2[2y2dedy = [P da [} y*dy =18.
Hence m = 9, (Z,7) = (My/m, M, /m) = (1,2).
s.m= [y [aaydyde = [§ (32— 32°)do =5~ §5 =5
M, = [} [ aydyde = [} (3a* — $2°) do =
1

%_ 4 — % and M, = fofx2wy2dydx:

fo( v —ga’)de =

Hence m = ¢, (7,7) = (
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6.m =2, [0 ydyde = [*, 1 (81— 1822 + 2) da

— 243 _ 648 _ 94 8
=243 — 162 + 242 = 848 — g4 . &
M, = 0 since p is independent of = and the region is

symmetric about the y-axis, and

MI:fE3f097 33 (9_‘732)3 dzx
= 2f03 (243 — 8122 + 9z* — gxﬁ) dx
=2[3%—3°4 137 — L37]

-9 [36 2175] 36 gg

. @y = (0, %)

y2dyde =

Hence m =

N Clich here for answers.

1. Working in polar coordinates,

o 0 O1+sm9 Yrdrdl — 277 (1 + sin 9)2 de

= 0 "[1+42sin0+ 3 (1 fcos20)] de

= [%0 —2cosf — % sin29}§7r =
M, = 0 since the lamina is homogeneous and symmetric
with respect to the y-axis, and

M, = OHSmG (27‘2 sin 0) drdf

=2 > (1 4 sin 0)® sin 6d6

:3 o (sm9+3sm 0 + 3sin® 6 + sin* 9) do

=3 (37T+ Zﬂ') = 57”
Hence m = 3m, (Z,7) = (0, 3)-

8. m= [ SmTydydac = ) 3sin’ zdx

= [%m— %sian}g = iﬂ'

My = [/ szmy dydx = [ szsin® z dx

1,.2

_ _ 1 1 ™ _ 1
= [sx Sa:sm2a: cost]O =7

16 8
and

M, =[] Smzy dyde = [ %sin® zda

= [—cosz+ %cos?’x]g :%
Hencem = %, (T,7) = (5, 32).

9. m :foﬁm focoszmdydx:foﬂ/zmcosmdm

—[:csina:—i—cosac}g/2 -1

M, *fﬁmfocosz 2dydm*f0 z? cos x dx

= [#? 51nz+2:tcosm—231nx]0/2 = 1_2 -9
and
fﬂ'/2 COST:Ey dydx:fo-/r/2 %xcoszxdx
:%[$2_$+(I—1)Sinxcosx]g/2:L;_g
T—2 -8 =
Hcen =152 @0~ (5557

0. L = [[,v*p(z,y)dA = [} [ y* (zy) dy dw

=Jo [zev*]y e do = fy § (v —a°) da

1 1 1

— 8% 20 — 10
I, szD xzp(a:,y dA:follez 22y dy dx

= Jo [3°]) e do = [y § (a° — ) da

— 1 _ 1

=5 %1
Iy=I+1,=4.



