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RLULER'S CENTER OF GRAVITY _CCHIT‘Old
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Figure 5.1 Center of mass tracing the
path of a parabola
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300*140= 150 42000*150= 42000*70=
42000 6300000 2940000
-100*100/2= -5000*33.3= -5000*106.7=
| 200 _ 2*  5opp 333 1067 166500  -533500
0 -I1*202/2= 628.3*291.5= 628.3*40=
i c-7) 5 3% 6283 2915 40 831495  -25132
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: . 40
l 20
300 X o LAx 59503506 _
X TYA, 363717  ooomm
YAy 2381368
Y= LAy = = 65.5mm
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3%3= 9*(-1.5)= 9%1.5=
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Locate the centroid of the shaded area.
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7
b 12~ i A x y xA yA
¥ PART in.? in. in in’ in?
\ & 1 120 6 5 720 600
t 2 30 14 10/3 420 100
4_ 3 —14.14 6 1.273 -84.8 -18
3" l " 4 -8 12 4 -96 -32
. — —x
-«?‘4 Fz—;?—-— 5" TOTALS 127.9 959 650
— - ZAx - 959 .
1 4 , [ =ﬁ X=1279=7.501n
| _—— [?:% ?:—125;09 =5.08 in
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For the plane area shown, determine

l ) .
J (a) the first moments with respect to
_120mm the x and y axes, (b) the location of
the centroid.
60 mm
— 40 mm
80 mm
A X
60 mm
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in 25.46 mm
120 . T =§
_ri]m ry = 60 mmy &0 mim 3 L) o rz=40mm
et - W A
// & L -._;F + 40 mm + \TL P ..I ~ | & XV—.—F\
—— i - l. P I
80 mm \—/ . S0 mm 105.46 mm 80 mm
40 mm l * l L
} X r ; X X x
60 -
min ol t L‘O— |
_ 00 mm 1 60 mm
Component A, mm® X, Im i, mm XA, mm® yA, mm®
Rectangle (120)(St = 9.6 X 10° 60 40 +576 X 10° +384 x 10°
Triangle 5(120)(60% = 3.6 X 10° 40 —20 +144 X 10° -72 X 10°
Semicircle (60 = 5.655 X 107 60 105.46 +339.3 X 10° +596.4 X 10°
Circle —m(400% = =5.027 X 1¢* | 60 80 -301.6 X 10° —402.2 X 10°
S4 = 13.828 x 10° A = +757.7 X 10° | ZgA = +506.2 X 10°
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a. First Moments of the Area.

Q, = ZyA = 506.2 X 16 mw®  Q, = 506 > 10" mm”
Q, = ZxA = 7577 X 1¢¥ mm®  Q, = T58 X 10" mm’

b. Location of Centroid. -

XZA =37A:  X(13528 X 10° mm?) = 757.7 X 10° mm’ U
X = 54.8 mm .

YSA =SyA:  Y(13.828 X 10° mm®) = 506.2 X 10° mm® C T Y = 36.6mm
Y = 36.6 mm -

il

=54.8mm
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