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(b) A thin steel wire with a uniform cross—section is

bent into the shape shown. Determine X of its center
of gravity.
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2.[38] &AMl Bl dA(wire)e] ©ejdo]l & Aol
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(a) A¥(strategy)¥ = A (modeling)
(b) 314 (analysis)

() @ MEg )4 (analysis) HA | BHIA-S M =ataL,

@ kel w14 olvlE A&aeel,

4.[8%(=2+3+3)] ojH H(beam)o wHO|
X &9l= mmeo] .

Y

a"y 2o

T il

30 60
(a) =X (centroid)® XFEES T34}

(b) o] @l yFo &3 WA I
(radius of gyration) k& T-8toie}.

(c) o] ©de] = A3 WA AARME 19 Ol &

g S @A EHE (polar moment of inertia) J,5 T3Foig}.

5.[74(B+2+2)] Ha=AldlA &Fnyw wdr]se 2=
paolaL, H7F wkde] W= poolth. FolXl VEm
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1. (@ HAW AA = AAZ(angle of repose) = A w7t ¢ = tan 'y, = tan™'0.30 = 16.70°

M) r=30m, h=16m .
DL=r=230nm T =
@ L=h=16m, T =
® L= VrP+h =34m, z= 5 =15m
1 — 2
@ L = Z<27TT)=4'71 m, x = ¥r=1.910m
SL =30+ 16+ 34+ 471 m= 1271 m /

4 x
Y(zL) = (0)(3.0) + (0)(1.6) + (1.5)(3.4) + (1.910)(4.71) m? = 14.10 m?
Y(zL) 14.10 m?

X = i 27l m = 1.109 m

2. pA = 0.25 kg/m

@ m; = (0.25 kg/m)(3.0 m) = 0.750 kg, I, = %mlLf = %(0.750 kg)(3.0 m)? = 2.25 kgm?
@ [yg ~ 0
® my = (025 ke/m(34 m) = 0.850 ke, Ly = +myLd = (0850 k)30 m)? = 2.55 kem’

@ my = (0.25 kg/m)(4.71 m) =1.1775 kg, I, = m,r’ = (1.1775 kg)(3.0 m)* = 10.60 kg:m’
I, =1,+ Iy+ Ig+ I,=225+ 0+ 255+ 10.60 m = 15.40 kgm®

Yy yl

3. (a) S; known W, r, pu,, pp, 6, unkonwn Ul M M; F.B.D. Y

S 279 WAWARA, Ao AR

NB

b) A; H A x| u} == F, = u Ny, Fr = u N
(b) o] =] wjze A s £V 4 B Hs LV p —_— —
—XF =0; Np — N, sinf - F, cosf =0
= Ny = N, sin@ + pu, Ny, cosf = (sinf +pu, cosf) Ny, Fp Fa
Fg = p, Ny = p,(sinf +p, cosf) Ny
T%F,=0; Ny cosh - Fysinf + Fp - W=20 6 \NA
= N, cos® - u,N, sinf + pu,(sin +pu, cosd) Ny — W =20
1
> (Q+pudcosh Ny- W=0 = Nj=—"—
‘ 4 4 (14 p2)cosh
s g(Sin@Jr g(3059)
Lo - +W, m = b Zu(
(1+p;)cost (1+p)cost

72M(¥=01 M_T(FA+FB)=O

s (14 sinf + pycosh)
= M= (F+Fy = . r W
(1+p.)cost

() R; (UFE, BHE 2 ¥} 3 HPAS WA ALEshE o5 A&)
T 5 (F4, =09 H]&] 0<<90° & w Aol ¥ F, A AF wpzo] glod go F3#3h



160 mm) = 30 mm

4. ()@ AAZE, 4 = (60 mm)(45 mm) = 2,700 mm?, T = 5
@ Azte 4 = —%(30 mm)(15 mm) = 225 mm% 7 = %(30 mm) = 10 mm

@ 1/49, A = —iw(so mm)? = -706.9 mZ,

(b)

(c)

7 = (60 mm) - %(30 mm) = (60 mm) - (12.732 mm) = 47.27 mm

A = 2700 + (-225) + (-706.9) mm?® = 1,768.1 mm?®
S(zA4) = (30)(2,700) + (10)(-225) + (47.27)(-706.9) mm® = 45,334 mm®

(zA) 45,334 mm®

¥ =2 = = 25.64 mm = X = 25.6 mm

rA 1,768.1 mm>

I, = %(45 mm)(60 mm)® = 3,240,000 mm’

Iy, = %(15 mm)(30 mm)® = 33,750 mm*
fy = 260 m)* - (706.9 mH(12.732 mm) + (706.9 m*) (60-12.732 m)”
= 159,043 - 114,591 + 1,579,401 mm* = 1,623,853 mm"*
I, =1, - I, - I =3240,000 - 33,750 - 1,623,853 mm* = 1,582,397 mm’
= I, = 1.582x10° mm*
T ] 6 4
K, = \/—y - /A2 mm o9 g8 mm Sk =299 mm
' A 1,768.1 mm :
L, = é(Go mm)(45 mm)® = 1,822,500 mm*
L, = %(30 mm)(15 mm)? + (225 mm?*)(40 mm)?

= 2.812.5 + 360,000 mm‘ = 362,812 mm"
Ly = + (30 mm)* = 159,043 mm’
L =1,- 1L, L,=1822500- 362,812 - 159,043 mm' = 1,300,644 m"
= I, = 1.301x10° mm*

+ I, = (1.301 + 1.579)%x10° mm"* = 2.880x10° mm*
= Jp = 2.88%10° mm*
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5. (a) @ W7 &, my = py Vi = py (lﬂa2h) = l71'a2hpA, z = —ia
2 2 3
@ wreE my = pg Vo = (llwa h) = *7‘('(1 *hp EZLQ
’ 2o e 2 3 6 o ™

(b)

(c)

1 1 1
Xm = S ma hpy + Eﬂ'thpS = ETI‘CLQh(?)pA +p5)

- 4 1 1 1 1
Y(zm) = 3.0 (EWGthA + —a (Eﬂ(fhps) = ga?’h(—élpA +p5)
2 _agh(_4PA + ps)
—_ 2Gm) _ 6 _a(=4p4 £ py) — _ a(=4p4 +py)
27 Tom T 2 7 (3pyt+ps) - Z = 7 (3 ps+ps)
gﬂ'a h(3pA +p5)
_ 1 2 _ 1 (1 o _ 1 4
[yl—gmla —5(577@ hpA)a = 4T hpy

3 - 3 (1 2 o 1
1, 0 M2 ¢ 10 (67ra hpg)a 207 Yhopg

I =1,+ I,= im*‘hpA + 2107ra hpg = L h(5p4+ ps)

4 20
= I == ‘h(5p4+ ps)
v~ 99" @ PaT™ Ps
- 1 1
I = Z’Inl(IQ + Emth
L, = [, + (i)2 lm a’ 1 —m, h?® + (E)Q = €L (12@ +7h)
2’1 2"1 my 4 4 M 12 ™ my 4 48

3 (a2, 1 2) -3
L, 50 M2|@ 4h 20 m2(4a +h)
11 31
L =1L+ [, = a7 hpA(12a +7hY) + 30 67¢ hp5<4a + h?)
1 1
= 967ra hpA(IQa +7h) 16077@ hp5(4a + h)

ﬁwa h[5pA(l2a2+7h2) + 3p5(4a2—|—h2)}

- I = 41@” h(5p,(12a> +7h%) + 3pg(4a® + 2]



