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2.[473 ] The frame for a sign
is fabricated from a uniform A

rod of mass per unit length
2.95 kg/m. The frame is 5™
supported by a pin at ¢ and ¥ __

by a cable AB. T -
(a) Determine X of theo"i R
‘ i \

centroid of the frame by [Pl
analysis.

|
0.2 m—|

1.35 m

(b) Determine the tension in the cable AB by analysis.

3.[671 Zo] 6 m¢l Alvta]l AB7F
a3 Zol e 7l Qi) A
whgZd A u 7 F ﬁ%ﬂdoﬂﬁ 2t
®Ae SMART A ulebA,
BEol FA=H7] Het p o] HA#US
Tt et (FASAE AlgE )

(a,b) AZF(strategy)™ E 2 & (model
ing)

S

(c,d,e) 34 (analysis)

(D ZH49] et AE(reflect)ot Zzheo] 2n] HE(think)

4.[64] ¥ H(beam)9 ©Ho] &y 2t} (&9 cm)

(a) ¥ A (area) E4l(centroid)®] XFHEE 3o},

(b) o el yZHol Be WA AHRAE
Fatel e,

Ish 3 AuA
(radius of gyration) k,&

(c) o

inertia) J,&

o] Ofe #et A RH E(polar moment of

Tatel 2t
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(0) y Foll w3t T2Ee| A% WYRWUE [F Tahole.



a3 9 s 20184 sEAlE OF/udh) & o
1. (@ 7=mL*=1(0.26 kg (1.5 m)? = 0.585 kg:m
(b) A% BYRAE S [P WF HAEE ) oAANA HY 2Fol FelY
(0) &4 dHAHoA WA AHENEE A sl w3 WP oJgdA &
2. ®L=135m z=5(135m= 0675m
®L=06m T=,06m=03m .
®L=075m z=0
®L=075m z=02m . m
® I = i[27r(0.75 m] = 1.1781 m, _
Z=06m+ 2075 m = 1.0774 m o] e ’
™ 1.35 m |
= (1.35 m) + (0.6 m) + (0.75 m) + (0.75 m) + (1.1781 m) = 4.628 m
S(zL) = (0.675 m)(1.35 m) + (0.3 m)(0.6 m) + (0)(0.75 m) + (0.2 m)(0.75 m)
+ (1.0774 m)(1.1781 m) = 2.511 m®
~— _ X(zL) _ 2511m* _ -
X =577 = g - 056424 m = X = 0.542 m
(b) W= (m/L) =L g = (2.95 kg/m) (4.628 m) (9.806 m/s*) = 133.88 N
d, =06 m, d,=075m
: 4 3 -
SM, =0 ; d, =T +d, =T~ X W
B X _ 0.542 m _
7= 084, + 06 d, 08006m) +0.6(0.75m) (088 N = 78.ON
3.d, =24 m, d, =45 m, =6m
(a,b) S; wmejAe & o, g3} ZHES] FFga M;
45 .
(c,de) d = \/df—i—dy2 =51m, 6 = tan IT = 61.93
Fy = pu, Ny, Fo = p, Ne
—-3F, =0; F4 + Fpcosd — Ngsind =0
= pu, Ny + (ug cosf - sinf) N, =0 - D P
A
1%F,=0; Ny, + Fysind + Ngcos - W =20
= N, + (u, sinf + cosh) N, - W =0 )
- - _ 1 _ _ o 2d 2(5.1m) _
=M, =0; d Ng 20059 w=0 = = Teosd (6m) cos61.96° Ny =
@ = NA+(/LSSin9+COSG_lC2—d)NC:O N6
D,® = p,(p, sinf + cosh - 12050) - (pu, cosf - sinf) = 0
M 2 —_ — 1 =
= sinf p; + (cosd Tcosd cos@u, + sinf = 0
= 0.8824 p? - 3.616 p, + 0.8824 =0
—(-3. + v/ (—3.616)* — 4(0. :
oo - (—3.616) + v/(—3.616)° — 4(0.8824)(0.8824) _ 0.261, 384 = . = 0.261

2(0.8824)
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4. (@)@ AAZE, 4 = 4 cm)(3 cm) = 12 cm? z =-1+ %(4 cm) = 1 cm
©1/4 9, A= —%ﬂz cm)? = -3.142 cm?, z=3- %(2 cm) = 2.151 cm
@ A7y, A= —%(3 cm)(1 em) = -1.5 cm?® | r = %(3 cm) = 2 cm

A =12 + (-3.142) + (-1.5) (cm® = 7.358 cm®
S(rAd) = (DA2) + (2.151)(-3.142) + (2)(-1.5) (cm®) = 2.242 cm®

B — 3 —
¥ - S(zA) _ 2242 em” _ 0.3046 cm = X = 0.305 cm

XA 7.358 cm?

(b) Iy = (3 em)(d em)® + (12 end)(1 em)® = 28 cm’

Iy = 7@ e - G2 em?) (5= @ em)]? + (3142 end) [3 - —— 2 em))?

= 15.42 cm*
Iz = %(1 cm)(3 cm)® + (1.5 ecm?(2 cm)? = 6.75 cm?
I, =1, - 1I,~ I,=28-1542 - 6.75 (cm") = 5.830 cm' = I, = 5.83 cm'

U

1, : !
By o= g = 220 8901 em
7.358 cm

() I, = %(4 cm) (3 cm)® = 36 cm®

k, = 0.890 cm

|

I, = i%@ cm)t - (3.142 cm?) [%(2 cm)]? + (3.142 cm?) [3 - %(2 cm) ]’

= 15.42 cm*

I, = %(3 cm) (1 cm)® = 0.25 cm’

I =1, - 1,- Ly =236-1542 - 0.25 (cm") = 20.33 cm’

Jo =1, + I, =2033 + 583 (cm") = 26.16 cm* =  J, = 26.2 cm’
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O 971, "= p,, "AF @, ¥l b, @ HE, HE p

(@ © my = p, Vy = p, (wad®bh),

8|

1
@ my = py Vy = p, (37“12}3),

m = p, (md®b) + p, (%ﬂcﬁh)

YX(xm) = —(h-i-lb) p, (ma*b) - ih Ps (lwth) = [ b(h-l——b) psh} 2
2 4 3 4
— [p b(h+ lb) + lp h*| wa® P b(h+—b) p h?
Y = Y(xm) _ @ 2 4" _ @ 4 Ps
xm (pab-l- lpJL)ﬂ'a2 p.b+ psh
3 3
m
(b) Iy = 2 =ta* = Llp, (xa?D)] o
3 3
2 = g™ 10 [ps (—7Ta )] a
1 2 2 3 1 1 4
= =+ = — = i —
L, = I, I, 1 [p, (ma”b)] a 10 [p, ( ma’h)] a 4pab-l- 10 pshlma

_ 1 2 1 2 _ (1 o 2 2
(c) Ly = 7 ma + gmlb = (Za +§b Mp, (ra“b)]
3 P 1.2 3 9.3 ;0.1
, = —h2)+ — = =’ + +
19 2Omg(a+4h) m2(4h) m2[20a 80h 0 h
1 1
Iy = Iy + Ay, = (a’ + 20, (ma’h)] + [—a +—10 h?

2 _
1= [20a

1 p, (57”‘2}‘)]

—hQ][ps (—7Ta h)]



