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(Product of Inertia) ;=) o ,2lol>

Part

Sums

o

I, = =1, + 2Ad?

(Rotation of Axes) s ; g=ee Ol 93
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(Rotation of Axes) La ) g>es Ol 52

Ier = J_v‘z dA = J' (y cos & — x sin )% dA

k I, = J'X'z dA = f(y sin 6 + x cos )% dA /

(Rotation of Axes) La ) g>xs Ol 53

1 — cos 26 2 1 + cos 26
S cog* f = ———

in2 ¢ =
s 2 2

I + e
1,.-5—27!!+*—2—1eoe29— Ly sin 20

Ligly =
Iy=—’TIz-~’f—-§—gzeos20+lvuin20

L., = fx'y’dA - f(ysinﬁ + x cos 6)(y cos # — x sin 6) dA

sin f cos 0 = % sin 26 cos? 6 — sin? # = cos 20

[1,.,. - 9—%—'«!@»2@ +1 m:aa]
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(Rotation of Axes) s, g>e Ol 93
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= (I, - I)sin 20 — 2[,,cos 260 = 0
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For part I:

+ Ad%) 1, = $540)(10P° + (400)(12.57 = 6.58(10%) mm*
1, = {5(10)(0)" + (400)(7.5)* = 7.58(10") mm*

For part II:
[ =T+Ad% I, ={510040)° + (400)(12.5)* = 11.58(10*) mm®

o~

L = 15(40)(10)° + (400)(7.5)% = 2.58(10%) mm?*

For parts I and II:

I, = 6.58(10)* + 11.58(10Y) = 18.17(10*) mm?*
1, = 7.58(10%) + 2.58(10Y) = 10.17(10*) mm*

For part I:
Uy =1, + dd,A] I, =0+ (~12.5)(+7.5)(400) = —3.75(10*) mm*
where d, = —(75+ 5) = =125 mm
and dy, = +(20 — 10 — 2.5) = 7.5 mm
For part I1:

Ly =T, +dd,Al L, =0+ (125)(-7.5)(400) = ~3.75(10) mm*
where d, = +(20~7.5) =125 mm, d, = ~(5 + 2.5) = -7.5 mm
For parts I and I1:

_

Iy = —3.95(10% — 3.75(10%) = -7.50(10*) mm*
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- 21, 2(—17.50)
P et A e S L 4
[m" oy 227 Ix] alenavh T I Y e 57 10% 1o
e L =227
2a = 61.9° a = 31.0° Ans. 1,-1017
We now compute the principal moments of inertia from Eqs. A/9 using a B
for # and get 1., from 1. and I,,;;, from I,.. Thus, -3 =
% - (~7.50),
.17+ .1 ka1 40, =+
Ty = | 22212007, 1807~ 1007, 1) 4 (r.5000.882) | (109 7 1. (10%) mm*
i 2 2 t
= 22.7(10%) mm* Ans. J
’nlln:
Inin = [18'" ; et i 5 1017 0.4m1) - (7.50)(0.882i] ot 587

]

5.67(10*) mm* AL

\ / k ~I,,, (10 mm* /

e 1,=18.17 —




