
절<3.9~3.11 >

3.40 스칼라곱을 응용한 각도 산출 투영 좌표로부터 벡터 표현[ , , ]

 =

 
= 16 m,  =

    
= 12 m,  =

 
= -12 m

 = 178 N

(a) rC/B = 32 i + (7.5-16.5) j - 24 k (m)

= 32 i - 9 j - 24 k (m)

 = 
       m = 41 m

rG/E = (32-16) i + (-12) j +[-2.25-(-12)] k (m)

= 16 i - 12 j + 9.75 k (m)

 = 
      m = 22.25 m

rC/B ․ rG/E = (32 i - 9 j - 24 k) ․ (16 i - 12 j + 9.75 k) (m2)
= (32)(16) + (-9)(-12) + (-24)(9.75) (m2) = 386 (m2)

cos = 

⋅ 
= 

 
= 0.4231

⇒  = cos-1(0.423) = 65.0°

(b)   =  cos = (178 N) 0.4231 = 75.3 N

3.45 좌표 축에 대한 모멘트[ MO = r × F 의 성분들 장력에 의한 힘의 방향, ]

 = 1349 N

rOC = (2.25 m) k

 = (0.90 i + 1.50 j - 2.25 k)      


=

(0.90 i + 1.50 j - 2.25 k)

TCE =   = (1349 N) 

(0.90 i + 1.50 j - 2.25 k)

= 426 i + 710 j - 1065 k (N)

MO = rOC × TCE = (2.25 m) k × [426 i + 710 j - 1065 k (N)]

= -1597.5 i + 958.5 j (Nm)․
⇒  = -1598 Nm,․  = 959 Nm,․  = 0
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3.56 축[ OL에 대한 모멘트  =  ․ (r × F) ]
 = 21.3 kN

A 좌표 (0, 0, 0)

D 좌표  = 3 (2.4 m) = 7.2 m

 = 0.9 m,  = 0

 =    
    

=

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

= 0.9923 i + 0.1240 j

G 좌표  = (2.1 m) + (3.9 m) = 6.0 m,  = -1.8 m,  = 0

rG/A = 6.0 i - 1.8 j (m)

H 좌표  = 2 (2.4 m) = 4.8 m,  = 

(0.9 m) = 0.6 m,  = 2.4 m

GH ;  = (4.8 m) - (6.0 m) = -1.2 m

 = (0.6 m) - (-1.8 m) = 2.4 m

 = (2.4 m) - (0) = 2.4 m

 =    
     

= 

[(-1.2)i +(2.4)j + (2.4)k]

FGH =   = (21.3 kN) 

[(-1.2)i +(2.4)j + (2.4)k]

= -7.1 i + 14.2 j + 14.2 k (kN)

rG/A × FGH = [6.0 i - 1.8 j (m)] × [-7.1 i + 14.2 j + 14.2 k (kN)]

= [(-1.8)(14.2) - 0] i + [0 - (6.0)(14.2)] j

+ [(6.0)(14.2) - (-1.8)(-7.1)] k (kNm)․
= (-25.56) i + (-85.2) j + (72.42) k (kNm)․

 =  ․ (rG/A × FGH)
= [0.9923 i + 0.1240 j] ․ [(-25.56) i + (-85.2) j + (72.42) k (kNm)]․
= (0.9923)(-25.56) + (0.1240)(-85.2) + 0 (kNm)․
= -35.928 (kNm)․ ⇒  = -35.9 kNm․
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