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1. (@) (AE 270)

(b) A9 =
Ea

2. AHrE A =(F.B.D.)

3. (ab) S (A, s 44T o8 Y3} wilEe] B P4 S AL
M ; A=A =F.B.D.)

(c,de) A P=16.2 kN, W =54 kN, 7T =22KkN

r = 4.5 m, a = 2.6 m, b=15m
—>3F, =0 ; E, =0
'2F,=0; E,-P-W-T=0
= E, =P+ W+ T
= (16.2 kN) + (5.4 kN) + (22 kN) = 43.6 kN = E = 43.6 kN 1

XM, =0; M+ xz P+ a W-0bT=0
= M=-z P-a W+ b T
= -(4.5 m)(16.2 kN) - (2.6 m)(5.4 kN) + (1.5 m)(22 kN)

= -53.94 kN'm = M =539 kNm ¢
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4. (@) W= 2.4 kN
roe = 6+2)/2i+ [-3+ (-9)/2]j+ (22 k mM=UAmi+ (-55mij+ (-2mk
W = -(2.4 kN) j

Mc =ree X W=1[41-55j-2k (m] X [-24j kN)]
=[- (2 F2Hli + [DE2.4H)] k (kNm) = -4.801 - 9.60 k  (kN'm)

(b) JAHE e - 4 & ¢ THHS BEE D
rga = (8 m) i

tpja = (4 m)j+ (-8 mk

rge=@mi+ (-3mj+ (-2mk

roc = (1 m)j+ (-10 m k

i

(¢c) Fp = 1.44 kN

dBDJE = _8 m , dBDy = 4 m, dBDZ = _8 m

dpp = Jdip, +dip, +d2p., = V(=8P +42+(=8) m =12 m

Aap = G (dgp, 1+ dyp, §+ dgp. 0 = == [-8) i+ 4+ (-8) kI
BD
Fy = Fj Ayp = % [(-8) i+ 4+ (-8) k] = -0.96 i + 048] - 0.96 k (kN)

Ma =rpa X Fg=[81 (m)] X [-0.96 1+ 0.48 j - 0.96 k (kN)]
= [0]i+ [-®)(-0.96)]j + [(8)(0.48)] k (kN-m)
= 768j+ 3.84 k (kNm)
Myc = Aje - Ma =(0.832 ] + 0555 k) - [7.68 j+ 3.84 k (kN-m)]
= (0.832)(7.68) + (0.555)(3.84) (kN-m) = 8.52 kN-m

B. T=48 N, [, =24 m, I, =3m, «=230° g =060°
TZE BDE 2J) B A (two-force body), TFE ABCYE 3J) A (three—force body)

AGEA% (F.B.D.) 3] A7}3¥ (force triangle)

d =1, tana = (3 m) tan30° = 1.732 m

_ ad -1 1.732
¢ = tan L tan VR
0 =a+ ¢ =30°+ 35.8° =658°
~v=180° - g - 8 = 180° - 60° - 65.8° = 54.2°

= tan '0.722 = 35.8°

A T g o8B, sin60° ey - 5195N = A=513N 7658
sing sinvy sin~y sinb4.2
s _ T p_sinf,_ sin658 0Ny -5308N = B=510N ~60.0°

sinf siny siny sinb4.2°



