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SECTION 12.4 APPLICATIONS OF DOUBLE INTEGRALS

12.4 | APPLICATIONS OF DOUBLE INTEGRALS

B Click here for answers.

I. Electric charge is distributed over the rectangle 0 < x < 2,
1 <y < 2 so that the charge density at (x, y) is
o(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
so 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 = Find the mass and center of mass of the lamina that
occupies the region D and has the given density function p.

3. D={(xy|-l<sx<1,0<y<1} pxy =x’

4. D={(x,y)|0=sx=<2,0<y<3} pxy =y

CAS

B Click here for solutions.

5. D is the region in the first quadrant bounded by the parabola

6.

y==x*and the liney = 1; p(x,y) = xy

D is bounded by the parabola y = 9 — x? and the x-axis;
plx,y) =y

. D is bounded by the cardioid r = 1 + sin6; p(x,y) =2
.D={(x,y)|0<ys<sinx,0sx<a} plxy =y

. D={(x,y)|0<y<cosx,0<x=<m/2}; plxy =x

. Find the moments of inertia /., I,, I, for the lamina of

Problem 5.
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2 = SECTION 12.4 APPLICATIONS OF DOUBLE INTEGRALS

12.4 | ANSWERS

A Click here for exercises.

B Click here for solutions.
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12.4 | SOLUTIONS

SECTION 12.4 APPLICATIONS OF DOUBLE INTEGRALS =

3

A Click here for exercises.

.Q = ffD (372 + 3y2) dA = f02f12 (acz + 3y2) dy dx
= fo2 [y +v°] zj dr = foz (2* +7) da
=[i®+72)l=8+14=%C

2.Q:ff0§12+y2Sl(l+x2+y2)dA
= [T+ rdrdd = [27d [} (r+r®)dr

o (3 1]y = C

s.m=[[ p(xy)dA= [ [l2*dyda
= [} 2P de [y dy = [52°]", ] = 3
T=2 [[pap(a,y)dA=2 1 [12®dyde
$ /et de [y dy =3 [§2*]] [ylg =0
7=2[[yp(z,y)dA=2 [ [la?ydyde
=8 [!2*de [yydy =3 [3°]], [39°], = 3

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

4. m = f03f02ydwdy = f02 dx f03ydy =09,
M, = fOBfOQ zydxdy = fOQxdx fosydy =9and
M, = f03 02 y2dzdy = f02 dx fOS y? dy = 18.
Hence m =9, (Z,7) = (My/m, M,/m) = (1,2).
s.m=fy [paydyde = [§ (30— 32%) dv =1 - §5 =3,
My, = [} [La?ydyde = [} (2% — 12%) do =
1L =2adM, = [, [,zdyde =
fol (%x — %x7) dr =

Hence m = £, (7,7) = (
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2
6. m = ffs fOQﬂE ydydr = 33 1 (81 —182” +2*) dx
— 243 _ 648 _ 94 8
=243 - 162+ 282 = 848 —3*. 8
M, = 0 since p is independent of = and the region is

symmetric about the y-axis, and

Mz:fB fgfzzdeydx:f%%(Q—xQ)?’dm
_2f0 (243 — 812 +9z* — 22°%) da
=2[3%—3°4 137 — L37]

_2[36 2175]736 %

Hence m = &8, (z,7) = (0, 2).

1.

Working in polar coordinates,
m= [; fl+sm9 2rdrdd = 277 (1 +sin6)? do
= 0 "[1+42sin0+ 3 (1 fcos20)] de

[ 0 —2cosf — sm29}
M, = 0 since the lamina is homogeneous and symmetric
with respect to the y-axis, and

M, = 01+sme (21“2 sin 0) drdf

=2 > (1 4 sin 0)® sin 6d6

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

=3 (371'+ Zﬂ') = 57”
Hence m = 3m, (Z,7) = (0, 3)-

.m = [ SmTydyd:v = [; 3sin’ zdx

1
Zﬂ'

My =[5 /s STy dy da = I dasin® zda

= Em— %sian}g =

—[l,2_ 1 _ 1 _1
[sx ST sin 2z 16cos2x] =g

and
M, =[] Smmy dyde = [ % sin® zda

—17_ 1 317 — 4
—3[ cosm+3cos x]o—g

Hencem = Z, (7,7) = (5, &).

m:foﬁ/2 Coszfﬂdydx—fo x cos x dx
:[wsmx-l-cosw}o/zzg_l
M, :f07T/2 ()CoszxzddeU*fO 2% cosz dz
= [LBQSiHZ’—‘rQLBCOSLL‘—ZSln.I:]O/Z:7‘;1_2_2
and
M, = 077/2 oCOST-’Uydydx—fO 1z cos’ zdx
:%[x2_$+(ir—1)smxcos:c]0/2:L;_g
T—2 -8 =
Hcen =152 @0~ (5555

X Iz:fnyQp (z,y) dA:folfl y? (zy) dy dx

=Jo [zev*]y e do = fy § (¢ —a°) da
11 _ 21

— 8 10 T 10
L, =[[, z2p (x,y) dA:follez 22y dy dx
= B e = 3 (e~ 7)o
11 1

=871 16
Iy=1I+1,= 4.



