Solutions 8.3--Spring 2008

21.

25.

2
The moment M of the system about the origin is M = 3 myx; = myxq + maxz =40-2+430-5 = 230.
i=1

2
The mass m of the systemis m = 3 m; = my +ma =40 + 30 = 70.
i=1
230 __ 23

The center of mass of the system is M /m = = = =

. M = mizi + maxzs +mazs = 25(—2) +20(3) +10(7) =80; T=M/(m1+ma +mg) =8 =18

B8 11°

Since the region i the figure 1s symmetric about the y-axis, we know ¥

that ¥ = 0. The region is “bottom-heavy,” so we know that 7 < 2,

and we might guess thaty = 1.5.

A= [’ (4—a")de =2 [}(4—2?)dx = 2[4z — 12°|]
—25-%) =%

F=% [, 2(4— 2?)de = Osince f(z) = z(4 — =) isan odd

function (or since the region is symimetric about the y-axis).
-1 72 1 242 3 1 2 2 4 3 8_3 1_512
T=%),34—2*) de=3-2-2[(16 -8z + 2*)dx = £ [16x — £2° + £2°]

= 3(2-%+2) =301-2+4) =3(8) =3

Thus, the centroid is (Z,7) = (0, £).

. The region in the fipure is “right-heavy” and “bottom-heavy.” so we know Y /

T > 0.5andy < 1, and we mught guess that T = 0.6 and 7 = 0.9.

A= ulezdx=[ex]:'=e—l_

— 1 @ = . —_

T = 4 fd wemde = Ziqlee” — <]} [by parts \ap Ly
=si1[0_(_1}]=611' ree x=1

- 1 =32 1 1 =1 e+1

1'4':% u%e:} dx:s-]'?[ez]uzﬁtez_l)z _-'1_ 0 1 <

Thus, the centroid is (%, 7) = (L %) ~ (0.58,0.93).

sa—17
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1

B A= [} ") de= 377 3] =(3-3) 0=}
T=21 [ a(zV?—a?)de =3 [[(¥/? — 2%) da
—3[g — 1] =33 -1) =3(H) - %
7=% 10 3| - (@] = =3(3) [; e —=*)
=3’ - =" =3G- ) =3H =%

Thus, the centroid is (Z,7) = (35. 35)-

M A= uﬂm[cos:r: —sinz)dr = [sinz -I—-:cvsx];]‘n',4 =21
— —1 pmw/f4 .
£=A"" [/ x(cosx —sinz) dx
=41 [#(sinz + cos ) 4 cos x — sin z] :]T“ [integration by parts]
Inv2-1
=AYz y2-1 =4Fr7_
(% ) N
T=A"1 ;H%[coaz x —sin’ z)dz = 55 UIH cos 2z dz = 3 [sin 2] ;r’,
L T2 —4 1
Thus, the centroid is (z, 7)) = V2 . = (0.27,0.60).
4(v2-1) " 4(v2-1)
33. From the figure we see that 7 = 0. Now

'_1=fu52\.-'5_xd1'22[—%(5—3::]3!,2}:=2(U+%53/2) 2%\/}5;
S0

=4 [P a[VE TR~ (~VFTE) de =} [ 2 VE R
u=w’5—m__:=5_u2,:|

=%f3€2(5—u2)u(—2u}du w? — b — . dr — —%udu

~ BB

VB VB
=%fu°u2(5—u2]du=%[gu3—%u5}n N

Thus, the centroid is (. 7) = (2, 0).

(2V5-5VE) =

(x,y) = (0.27,0.60)
1 y=sinx

¥ =CO08 X

ela +

i1

5—3=2
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40. Divide the lamina mnto three rectangles with masses 2, 2 and 6, with centroids (—2, 1), (0, 1) and (2, 2), respectively.

4.

The total mass of the lamina is 10. So, using Formulas 5, 6, and 7, we have

T= :i = Egnw, = +[2(-2) +2(0) +6(2)] =+5(9)
and g=2& =$imgyi=ﬁ[2(l}+2(%}+6(§)] — 1(12).

Thus, the centroid is (T, 7) = (5. 2)-

Divide the lanuna into two triangles and one rectangle with respective masses of 2, 2 and 4, so that the total mass is 8. Using
the result of Exercise 39, the triangles have centroids (—1, 2) and (1, ). The centroid of the rectangle (its center) is (0, —2).

3
So, using Formulas 5 and 7, wehavey—% =ln E miyi = 2[2(3) +2(3) +4(-3)] = 3(3) = 5.and T =0,

since the lamina is symmetric about the line = = 0. Thus, the centroid is (Z,7) = (0. %)
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