Homework #8 Solution

PROBLEM 5.39

P Determine by direct integration the centroid of the area shown.

SOLUTION
First note that symmetry implies
For the element (EL) shown,

Vg = %E {Figure 5.8B)
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PROBLEM 5.40

Determune by direct integration the centroid of the area shown, Express
vour answer in terms of o and b,

SOLUTION

y|=k|xg but b=ka® =
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PROBLEM 5.41

Determine by direct integration the centroid of the aren shown, Express your
answer in terms of @ and b,

SOLUTION
First note that symmetry implies F=b o
At x=a, y=b
¥ b=ka* or k=i:
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p-4(11-22)  PROBLEM 5.42

Determine by direct integration the centroid of the area shown,

SOLUTION j
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/ PROBLEM 5.45

A homogeneous wire is bent into the shape shown. Determine by divect
45° integration the x coordinate of its centroid.
}4 -
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SOLUTION

First note that because the wire is homogeneous, its center of gravity coincides with the centroid of the
corresponding line.

Now X =rcos® and dL=rd@
= _ [ anee 3
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’ PROBLEM 5.50

Determine the centroid of the ares shown when a = 2in.

SOLUTION .
We have T =X
el ) .
b gy e
and dA = yd’r=(! -é)dx
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T PROBLEM 5.77
L ISR :,|'||\|-'-|-|
ABEET A W;if Determine {z) the distance @ so that the reaction at support B is
s _J i minimum, (b) the corresponding reactions at the supports.
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PROBLEM 5.111

¥ =1LHEE i,

0,75 in, of the bracket.

VA

i, 2510 A mounting bracket for electronic components is formed from
sheet metal of uniform thickness. Locate the center of gravity

SOLUTION

First, assume that the sheet metal is homogencous so that the center of gravity of the bracket coincides with

the centroid of the corresponding area. Then (see diagram)

— 40,625
21,!=2.15— (3}1{ }

=1.98474 in.
Ary = —%{u.ﬁzsf

=—0.61359in°
A, in? X, i ¥,1in. Z.in 7, int v, in’ A, in’
(2.5)(6)=15 1.25 0 3 18.75 0 45

I (1.25H6) =75 2.5 -0.625 3 18.75 46875 | 225

i (0.75)6) =45 2875 | -1.25 3 129375 | -5625 135

v -E]m =375 | 1.0 0 375 | 375 0 ~14.0625

v ~-0.61359 1.0 0 19847 061359 | 0 ~1.21782

2 226364 46,0730 | 103125 | 657197
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Fi22.6364in" ) =46.073% in” or X =204in. 4
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or
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PROBLEM 5.125

Locate the centroid of the volume obtained by rotating the shaded area

abont the x-axis.

L

r SOLUTION

Firat note that symmatry timplics

Choose as the element of volume a disk of radivsg r and thickness de, Then

dv = Jrr‘"}fit, Xy =X
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v PROBLEM 5.126

-

ol

i g=il-g! Locate the centroid of the volume obtained by rotating the shaded area about
| / the x-axis,

|

| ¥

| SOLUTION

First, note that symmaetry implies

Choose as the element of volume a disk of radius r and thickness d.

Then dV =mridx, Xy =x
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Bonus

Y PROBLEM 5.49*

Determing by direct integration the centroid of the area shown,

SOLUTION " -
) IE“'[,'i-
_ 2 2 4
We have Tg, =Ercﬂs ﬁ"-gae cos f
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To proceed, use integration by parts, with
=’ and  du=3"d0
dve=cosfdd  and  v=sind
Then je“ms Bdf = & sinf = |sin 8(3edd)
Now let u=&" then du=3¢"dg
dv=gin8dd, then v=-cosé

Then j.e” cosBdf = ™ sin ) - 3[-e” cos - j{r—cns Ej{ﬂemdﬂ}]




PROBLEM 5.49" (Continued)

el
50 that Ie”cusadﬂzf;—ﬂ—{smﬂwmé}

I k) eﬂﬂ‘. *
Ixﬂ_dAz —3-_,-:1‘ [-T-ﬂ—{sin-ﬁ+ Jcos S‘)l
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=%{—3e-"“ -3)=-1239.264°
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Use integration by parts, as above, with
w=e® and =340

dv=jsin$rft? and v=-cosé

Then &7 sin 86 = - cos -~ I(-—cm 3240
. eiﬁ‘
s that Ie"*’ sinﬁd€=]6-(—m6+3sin3;
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[Fada=1a| < (-cos6+ 3sin6)
3010 N

3
=L (" 1y =413.094°
30
Hence, A= [xgdd: 7033.623a%) = -1230.260°

FA= [Fpda: F(133.6230%) = 413.09°

or X=-027a 4

or

F=3.0% «4




