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@D The center of gravity of a homogeneous body is
also known as the ( ) of the volume of
the body.

@ The product of the mass and the square of the
distance provides a measure of the inertia of the
system; i.e., a measure of the ( ) the
system offers when we try to set it in motion.
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2.[34"] A uniform circular rod
with a weight of 200 N and
radius of 50 cm is attached to a
pin at C and to the cable AB.
(a) Draw the free-body diagram
of the rod. (X4 T Q)
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(a,b) A=F(strategy)¥} 2 (modeling
(c,d,e) 34 (analysis)

() ZA4 2 eldA HE(reflect)9} 272l oln] A E(think)

4.[61] ¥ B(beam)®] o] I} Lt (F9 &)
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(a) D (area) EAlo] vHIE T3}

(b) o] ©@ie] yFoll ¥ WA AAHEAE 9} 3]k
(radius of gyration) k& T-8toi=}.

(c) o] el O] #3 SUAHEANE
inertia) J,& T-3teet.

(polar moment of

5.[670] 19 32k QA FERELS FvE 4V
A (steel) WHi-(hemisphere)® T4 %ol ). 4FuF9

L& 2,700 kg/mPolar, He] WE= 7,860 kg/m’o]th.
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1. (@) @ centroid, @ resistance

(b) free-body diagram
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(c,d) y = k(z—a), 0, = b=kd = k=% = y=%(m—a)2
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9. (@) W=200N, r=50cm z=2p= % (50 cm) = 31.8 cm

b)) EMo=0; = W-r T=0

= T= . W = %(200 N) =12732 N = T =1273 N

3.m =75kg p =040, g = 0.30
(a,b) S; wlzielA ezt & uf, mpEzh AR
M: F.B.D.
(c,de) As W = (7.5 kg)(9.81 m/s*) = 73.58 N Y
¢, = tan'y, = tan"10.40 = 21.80° V \9\
R

a + ¢, = 90°

P 37 4 = PIR force triangle P
= 0 =a«a=90°- ¢, = 90° - 21.80° = 68.20° X o
= 0 = 68.2°
P = W sina = (73.58 N) sin68.20° = 68.32 N
= P =68.3N
(R = W cosa = (73.58 N) cos68.20° = 27.32 N)
() R(ABS 8348 HE) 5 7HE, 3 A2E e os] Ha P <l of A48 Y
T(A3e] o] AE) ; 7FE, P&t RO =23 W7F B8, PeF Re| F#H AR HIE& olF

(27.32 N) sin21.80° + (68.32 N) sin68.20° = 78.58 N
(27.32 N) c0s21.80° - (68.32 N) c0s68.20° = 0



4. (@)@ A8, 4 = (12 cm)(2 cm) = 24 cm?, %(2 cm) = 1.0 cm
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l7r(6 cm)? = 56.55 cm?,
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A (2 cm) + %(6 cm) = 4.546 cm
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@ Az, 4 —%(12 cm)(3 cm) = -18.0 cm®?, y = é(S cm) = 1.0 cm
A =24 + 56.55 + (-18.0) (cm? = 62.55 cm?
S(yA) = (1.0)(24) + (4.546)(56.55) + (1.0)(-18.0) (cm?) = 263.1 cm®

Y(yA) _ 263.1 cm®
YA 62.55 cm”

= 4.206 cm = Y =4.21 cm
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(b) I, = (2 em)(12 em)” = 288.0 cm’

Iy = 26 cm)' = 5089 em*
= 2[i<3 em)(6 cm)®] = 108.0 cm*
= 288.0 + 508.9 — 108.0 (cm*) = 688.9 cm' = 1, = 689 cm?
,/ ,/ 683:9 em’ _ 5419 om >k, =332 cm
62.55 cm®
() I, = é(lZ cm) (2 cm)® = 32.0 cm*
1 4 4 2 2 4 2
I, =—=—(6 cm)! - (56.55 cm?) [— (6 cm)]* + (56.55 cm?) [2 + — (6 cm)]
2 4 3 3
=1,311.1 cm*

I, = %(12 cm) (3 cm)® = 27.0 cm’
I =1,+ IL,- I,=2320+ 1311.1 - 27.0 (cm") = 1316.1 cm’

= I, = 1,316 cm?
Jo = I, + I, = 1,316.1 + 688.9 (cm") = 2,005 cm* =  J, = 2,010 cm’
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2,700 kg/m®, WAE ¢ = 0210 m, =°] h = 0.240 m
7,860 kg/m’, WHAE ¢ = 0.210 m
(2,700 kg/m®) [7 (0.210 m)? (0.240 m)] = 89.78 kg

@ 47, =
@ ¥k, &
(@ @ my, = p, V; = p, (wa*h)
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7 = %h = %(0.240 m) = 0.120 m
_ _ 14 3, _ 3y 2 37 _
@ my = p, Vy = p, (5§7ra) = (7,860 kg/m”) [571'(0.210 m)’] = 152.45 kg

T =h o+ %a — (0.240 m) + %(0.210 m) = 0.3188 m

Ym = 89.78 + 152.45 kg = 242.2 kg
X(xm) = (0.120)(89.78) + (0.3188)(152.45) kg - m = 59.37 kg - m
X(zm) 59.37 kg + m

X = Yo 2420 ke = 0.2451 m = X =0.245 m = 245 mm
b) 1, = %ml a? = %(89.78 kg) (0.210 m)? = 1.9796 kg - m?
I, = %mQ @ = %(152.45 kg) (0.210 m)? = 2.689 kg - m?
I =1, + I,=19796 + 2.689 kg - m* = 4.669 kg - m* = I = 4.67 kg - m*
1 1 1 1
() I, = Zmlaz + Emlh2 = m [Za2 + §h2]

= (89.78 kg) [%(0.210 m)* + %(0.240 m)?] = 2.714 kg - m*
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h+8a) —m2[5a g0

]?}2 = €m2a2 - my (ga

(152.45 kg) {%(0.210 m)? - [%(0.210 m)]? + [(0.240 m) + %(0.210 m)]%}

17.233 kg - m”
I, =1, + I,=2714 + 17.233 kg-m® = 19947 kg - m* = I, = 19.95 kg - m’



