
절<3.9~3.11 >

3.39 (a) rF/E = (1 - 8)i + (0 - 6)j + [0 - (-6)]k (m)

= -7 i - 6 j + 6 k (m)

 =   
        = 11.0 m

rC/B = (16-0)i + (3.75-8.25)j + [(-12)-0]k (m)

= 16 i - 4.5 j - 12 k (m)

 =  
         = 20.5 m

rF/E ․ rC/B = [-7 i - 6 j + 6 k (m)] ․ [16 i - 4.5 j - 12 k (m)]
= (-7)(16) + (-6)(-4.5) + (6)(-12) (m2) = -157 (m2)

cos = 

⋅ 
= 

  
= -0.6962

 = cos-1(-0.6962) = 134.12° ⇒  = 134.1°

(b) TEF ․  = (  ) ․  =  ( ․ ) =  cos
= (330 N) (-0.6962) = -229.7 N ⇒ TEF ․  = -230 N

3.49  = 135 Nm,․  = -540 Nm․
MO =  i +  j +  k

=  i + (135 Nm)․ j + (-540 Nm)․ k

rA/O = 2.4 i +1.2 j + 0 k (m)

TBA =   = [2.4 i +(1.2-4.8) j + (0-a) k]



= (2.4 i - 3.6 j - a k) 



rA/O × TBA = [2.4 i +1.2 j + 0 k (m)] × {[(2.4 m) i + (-3.6 m) j - a k] 


}

= {[(1.2)(-a) - 0] i + [0 - (2.4)(-a)] j + [(2.4)(-3.6) - (1.2)(2.4)] k} 



= [(-1.2 m) a i + (2.4 m) a j - (11.52 m2) k] 



MO = rA/O × TBA

i ;  = -1.2 a 



j ; (135 Nm) = (2.4 m) a․ 


… ①

k ; (-540 Nm) = (-11.52 m․ 2) 


… ②

÷① ② ⇒ 


= 


a ⇒ a = 1.20 m
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3.59  =    
    

=

[(7.2 m)i +(0.9 m)j]

= 0.9923 i + 0.1240 j

rE/A = 2.1 i - 0.9 j (m)

EF ;  = (2.4 m) - (2.1 m) = 0.3 m

 = (0.9 m)


- (-0.9 m) = 1.2 m

 = 2.4 m

 =        
       

= 

[(0.3 m)i +(1.2 m)j + (2.4 m)k]

= 0.11111 i + 0.44444 j + 0.88888 k

FEF =   = (0.11111 i + 0.44444 j + 0.88888 k) (24 kN)

= 2.66667 i + 10.6667 j + 21.3333 k (kN)

rE/A × FEF = [2.1 i - 0.9 j (m)] × [2.66667 i + 10.6667 j + 21.3333 k (kN)]

= [(-0.9)(21.3333) - 0] i + [0 - (2.1)(21.3333)] j

+ [(2.1)(10.6667) - (-0.9)(2.66667)] k (kNm)․
= (-19.200) i + (-44.800) j + (24.800) k (kNm)․

 =  ․ (rE/A × FEF)
= [0.9923 i + 0.1240 j] ․ [(-19.200) i - (44.800) j + (24.800) k (kNm)]․
= (0.9923)(-19.200) + (0.1240)(-44.800) (kNm)․
= -24.61 (kNm)․ ⇒  = -24.6 kNm․

다른 방법< >

rF/A = 2.4 i + 0.3 j + 2.4 k (m)

rF/A × FEF = [2.4 i + 0.3 j + 2.4 k (m)] ×

[2.66667 i + 10.6667 j + 21.3333 k (kN)]

= [(0.3)(21.3333) - (2.4)(10.6667)] i + [(2.4)(2.66667) - (2.4)(21.3333)] j

+ [(2.4)(10.6667) - (0.3)(2.66667)] k (kNm)․
= (-19.20) i + (-44.80) j + (24.80) k (kNm)․

 =  ․ (rF/A × FEF)
= [0.9923 i + 0.1240 j] ․ [(-19.200) i + (-44.80) j + (24.80) k (kNm)]․
= (0.9923)(-19.200) + (0.1240)(-44.80) (kNm)․
= -24.61 (kNm)․ ⇒  = -24.6 kNm․
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