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A, = (12+ 12 mm)(6 mm) = 144 mm? B 3
A, = (8 mm)(24+ 24 mm) = 384 mm? Smm—= | = 94 mm
Ay = (24+24 mm)(6 mm) = 288 mm”
A=A + A, + A, i
= 144+ 384+ 288 mm? = 816 mm? @ i
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%(12+ 12 mm)(6 mm)® + (144 mm?)(3+ 24 mm)?

432 + 104,976 mm* = 105,408 mm*

I, = 11—2(8 mm)(24+ 24 mm)® = 73,728 mm*

Ly = I, + Agdf = %(24+ 24 mm)(6 mm)? + (288 mm?*)(3+ 24 mm)*

864 + 209,952 mm* = 210,816 mm*
L, = Ly + Ly, + Iy

= 105,408 + 73,728 + 210,816 mm* = 389,952 mm*
I, = 390,000 mm* = 390%10° mm* = 0.390x10° mm"*
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b= g/ = | 2BEMM o) 86 mm = k, = 21.9 mm
A 816 mm

[y =~ (6 mm)(12+ 12 mm)’

6,912 mm*

L,y = %(24+ 24 mm)(8 mm)® = 2,048 mm*

Iz = %(6 mm)(24+ 24 mm)® = 55,296 mm*
1y = Iy + Iy + Iy
= 6,912 + 2,048 + 55,296 mm* = 64,256 mm*
= I, = 64,300 mm* = 64.3x10° mm*
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’ [ v _ /w - 8.874 mm = k, = 8.87 mm
A 816 mm
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a = 20 mm
O BAH, @ "k 270

(1), = —=(2a)2a)® = %c# = %(20 mm)*
= 0.2133x10° mm*
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3.297 (20 mm)* = 0.5275x10° mm*
I, = (1), + 2 (1),

= [0.2133 + 2 (0.5275)1<10° mm*

= 1.268><10° mm*

(7,), = L (2a)(2a)" = %a“ = %(20 mm)*
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(1), = —a' = %(20 mm)* = 0.0628%10° mm*

8
1, = (]y)1 + 2 (]7/)2
= [0.2133 + 2 (0.0628)1x10° mm*
= 0.339x10° mm*
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100 mm »‘4— 100 mm »‘
Centroid X, ¥V (H1% = Yy =0) T

@ e8¢ e =100 mm, b =60 mm
A=m7mab =7 (100 mm)(60 mm) (/(D
= 6,000 7 mm? i
— \‘v
r = O \%‘“‘;.; ’
@ 2 9 9 0 oy = 45 mm Lo
Ellipse
A= -rr? = -2n(5 mm)® = ~1,0125 7 mn’
o= i = i = @ 2
3. T 3 (45 mm) T mim
@ 2 9k 9 0 oy, = 30 mm
A= -ar} = =2r(30 mm)® = ~450 & mm’
= _i = —i = _ﬂ 2
T 3. T 3 (SO mm) . mm

A4 = (6,000 ) + (-1,012.5 7) + (=450 #) mm? = 14,255 mm®
5(zA4) = (0)(6,000 =) + <%><—1,012.5 - (—470)(—450 o) mm® = -42.750 mm®

- — o 3
5 - Y(zA) _ —42,750 2 = -2.999 mm = -3.00 mm
YA 14,255 mm

(@ (Jo) = prabla+1?) = 7 (100X60)N100%+ 60%) mm' = 64.09>10° mm'
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2 T 1 = 1 - O.
(Jp) T 1 7 (45%) mm 3.22x10° mm
(Jp)y = %m@f = %w(SO“) mm* = 0.636x10° mm*

Jo = (']0)1 - (Jo)z - (J0)3
= (64.09x10% - (3.22x10°% - (0.636<10%) mm* = 60.2x10° mm*

(b) }C: JO - Ad2
= (60.2x10° mm*) - (14,255 mm?) (-3.00 mm)? = 60.1x10° mm*



