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= XW = [ xdw XW = [ xdw
X(7At) = [ x (7t)dA X(rLa)=[x(ra)dL
= XA=[xdA=Q, XL = [xdL

S = first moment wit h respect to y yL=[ydL
yA=[ydA=Q,

= first moment wit h respect to x




< Vector Mechanics for Engineers: Statics

Yol g zolaw Jof jols

A b aS (Ghge )0 Sl gl Sy 0,8 j50 BB e @
s PP as a5 0l 09590 P70 adaits P abaiii 0 28

M 69'.».».4 M&MS 90 d..: ‘) PP, BY vl O"‘ 9 009.3 05.4& BB,
XS

Ll yho ply ) jeme Joo mhaw gl Holas @

69)Lo...>é_b.w;f‘wbm|ou) )gma.b.wg_i’;‘ d
28,5 aalyz 13 5eme

- D9 dlg> j95me 90 (nl 5,95
< g nﬂj Sl og aalys oyjlie O aube gl alais a4 cons mhw S5 ®
x Al abls 0g>g (-X, -y) alads ,o ojladl

gy 32les o & S e Gudate g SO v S0 0

=%




Vector Mechanics for Engineers: Statics

9lwio Z gbaw Tdaw 35 w0

Shape X v Area
. h bh
Triangular area 3 )
Quarter-circular 4r 4r zr?
area 3 3 4
Semicircular area 0 4r 2
3 2
Quarter-elliptical 4da 4b mab
area 3n 3r 4
Semielliptical 0 4b nab
area 3 2
Semiparabolic 3a 3h 2ah
area 8 B 3
Parabolic area 0 3h 4ah
5 3
Parabolic spandrel s, 3h ah
4 10 3
n+l n+1 ah
General spandrel TRt n+2 el
Circular sector 'er%z 0 ar?
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Shape x y Length
Quart lar 2 2r 2r ar
2
PO gl
VINE [ ¢
O = —
Semicircular arc o' 0 =
x
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XYW => xW
YYW =>yW

Sz ok
XY A=> XA
Y> A=> YA
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i 98 25.46 mm
3
—_ |60 mm \ )
80 mm 80 mm
{
60 mm 2 *
—20 mm
Component A, mm? X, mm ¥y, mm XA, mm® yA, mm®
Rectangle (120)(80) = 9.6 x 10° 60 40 +576 X 10° +384 x 103
Triangle 1(120)(60) = 3.6 x 10? 40 =20 +144 x 103 —-72 X 103
Semicircle 3m(60)% = 5.655 X 10° 60 105.46 +339.3 x 10° +596.4 X 10°
Circle —m(40)*> = —5.027 X 10* 60 80 -301.6 x 103 —402.2 x 10°
SA = 13.828 x 10° SXA = +757.7 X 10® 2yA = +506.2 X 103

Q, = +506.2x10°mm?
Qy =+757.7x10°mm"
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o _ LXA_+751.7x10°mm’
> A 13.828x10°mm?

X =54.8mm

X = 54.8mm

¢ _ ZYA_+506.2x10°mm’
> A 13.828x10°mm?

Y =36.6mmm
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XA = [ xdA = [[ xdxdy = [ X dA
yA=[ydA=[[ydxdy = [y dA

G|

XA = [ Xg dA
= = [ x(ydx)
B YA = : Yel dA
> -
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y:kx2
b=ka? :»k:%
a
y=£x2 or X iy”2
a° b2
JSWLWAQ.U.U i
A=[dA
a 372
= ydx=j2x2dx={bzx}
a a
0 0
ab
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w g = 4500 N/m

F =18.0kN
«—x=4m
i 4.5 kN/m o . -
15kNmfl T 8 X = 63kN -m X =35m
18 kN
Component A, kN X, m XA, kN-m
Triangle 1 4.5 2 9
Triangle II 13.5 4 54
2A = 18.0 2XA = 63
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>Ma=0: By(6m)-(18kN)3.5m)=0

By =10.5kN

>Mg=0: —A/(6m)+(18kN)6m—-3.5m)=0

Ay =T7.5kN
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B fox(Wi)=3[rx(-aw]) e el sl
T’GW <(=7)= (Zraw)x(-7) W =V and dW = ydV

XV =[xdvV yV=[ydV zV=[zdV

W=[dW  FgW =[rdw
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Shape x Volume
Hemisphere 3_: % a3 i
1
Cone i 3 7a2h
Semiellipsoid 3h P
of revolution 8 3 mo%h Pyramid % < abh
Paraboloid h 1
|E| of revolution 3 2 math
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V, in® X, in. ¥y, in Z, in. xV, in* yV, in* ZV, in*
I (4.5)(2)(0.5) = 4.5 0.25 -1 295 1.125 —=4.5 10.125
I1 17(2)%0.5) = 1.571 1.3488 —0.8488 | 0.25 2.119 —1.333 0.393
111 —(0.5)%0.5) = —0.3927 | 0.25 =1 35 —0.098 0.393 —-1.374
1A% —7(0.5)%(0.5) = —0.3927 | 0.25 -1 .5 —0.098 0.393 —0.589
>V = 5.286 ZxV =3.048 | ZyV = —5.047 2zV = 8.555

5 -



Vector Mechanics for Engineers: Statics

P g0 Al

V, in® X, in. y, in. Z, in. xV, in* yV, in* ZV, in*
I (4.5)(2)(0.5) = 4.5 0.25 =1 225 1,125 —=4.5 10.125
I1 17(2)%0.5) = 1.571 1.3488 —0.8488 | 0.25 2.119 —-1.333 0.393
I11 —(0.5)%0.5) = —0.3927 | 0.25 =1 3.5 —0.098 0.393 —1.374
1A% —7(0.5)%(0.5) = —0.3927 | 0.25 -] 1.5 —0.098 0.393 —0.589
2V = 5.286 3xV =3.048 | ZyV = —5.047 2zV = 8.555

X =Y xV/YV =(3.08in*)/(5.286in°)
X =0.577in

Y =Y yW/3V =(-5047in*)/(5.286in3)
Y =0577in

M) V] [A] [A] [}

Z=32v/3V =(L618in*)/(5.286in3)
Z =0577in

5-29



