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9.141

(a)

(b)

(c)

p = 7,850 kg/m® y
m=pV DY, @ 97, @ 9B 7y 40 mm
™= 40 mm
= (7,850 kg/m?) [x (0.08 m)* (0.04 m)] _ —1 )
= 6.313 kg o > : ‘ ) / : ._0 i
my = p Vs i: /‘\i
= (7,850 kg/m”) [« (0.02 m)* (0.06 m)] ...8(}"11“‘ L Y s
= 0.5919 kg — 4
ms = p Vs z ~——
= (7,850 kg/m®) [# (0.02 m)? (0.04 m)] = 0.3946 kg

1
Ly = 45 m (Bri+4L?

= 11—2(6.313 ke)[3 (0.08 m)? + 4 (0.04 m)?] = 13.467<10°° kgm?

1
Ly = 75 M2 (3rf + 4Ly
= 11—2(0-5919 ko)[3 (0.02 m)? + 4 (0.06 m)?] = 0.7695%10% kgm?
Ly = . my (3ry + 4L,

12

0.2499%x107° kgm?

= 11—2(0.3946 kg)[3 (0.02 m)? + 4 (0.04 m)?]
I, =1, + I, - L,=1[(13467) + (0.7695) - (0.2499)1x107° kgm?

= 13.9886x107% kgm? = I, = 13.99x107° kgm?
1
]yl = o my 7"12
= %(6.313 kg) (0.08 m)? = 20.20x107° kg'm?
1 2 2
[yQ = 5m27'2 t myd;
= %(0.5919 kg) (0.02 m)? + (0.5919 kg) (0.04 m)*> = 1.0654<107% kgm?
1 2 2
Ly = 5 M3’ + myds
= %(0.3946 kg) (0.02 m)? + (0.3946 kg) (0.04 m)? = 0.7103x107° kgm?
I =1, + I, I, =1[(20.20) + (1.0654) - (0.7103)]1x10™ kg:m*
= 20.5551x107% kg:m® = I, = 20.6x10™ kgm®
I, = I, = 13.467x107° kgm?
Ly, = %m2 (3r22+4L22) + my d22

= (0.7695%107° kgm? + (0.5919 kg) (0.04 m)? = 1.7165%X107° kgm?
Ly = %m3 (3ry +4L7) + mydy

= (0.2499%107 kgm? + (0.3946 kg) (0.04 m)? = 0.88126x107 kgm?
I =1,+ IL,- L, =1[(13.467) + (1.7165) - (0.88126)]1x10™° kg-m®
= 14.3022%x107 kgm? > I = 14.30%107 kgm?

%

40 mm



9.148

% = 0.056 kg/m, L = 1.2 m

m = % L = (0.056 kg/m) (1.2 m) = 0.0672 kg

A %(0.0672 kg) (1.2 m)?

= 0.032256 kgm?
I, =1, =mL? = (0.0672 kg) (1.2 m)*
= 0.096768 kgm?
L, = Ly + Ly + Ly + Ly + L+ L
+ 2 Iy

=47
= 4 (0.032256 kgm?) + 2 (0.096768 kgm?) = 0.32256 kgm?

rl

I,=0
Iy = Iy = 5mI® = 0.032256 kegm’
Iy = mL? = 0.096768 kgm®

Ly =I5 = %ml}z + md’

%(0.0672 kg) (1.2 m)? + (0.0672 ke) [(1.2 m)? + (0.6 m)?]

0.129024 kgm?
tody t oAyt Lyt Ly T g
[yl+2]y2+]y3+2-ry4
0 + 2 (0.032256 kgm? + (0.096768 kgm? + 2 (0.129024 kgm?)
0.419328 kgm?

I = 1, (by symmetry)

5=

yl

= I, = 0.323 kgm? | 1, = 0.419 kgm? , I, = 0419 kgm?



