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절<3.1~3.8 >

3.5 [ M = r × F 벡터곱 모멘트 의 크기( )  =   sin ]

 = 2.9 N,  = 17 Nm․
 = tan-1 

   = tan-11.4118 = 54.69°
 = 
     = 5.882 m

MA = rB/A × P ⇒  =   sin(+ )

sin(⇒ + ) = 


=   

 ⋅
= 0.9966

⇒ + = sin-1 또는0.9966 = 85.26° 94.74°

⇒  = 85.26° - 54.69° = 30.57° ⇒  = 90° - 30.57° = 59.4°

또는  = 94.74° - 54.69° = 40.05° ⇒  = 90° - 40.05° = 49.9°

3.12 [ M = r × F 모멘트의 직각성분 차원(2 ) ]

rB/C = -0.042 i + 0.056 j (m),  = 2.5 kN

 = -0.042 m,  = -0.144 m

 =       = 0.150 m

 = 

       

FAB = (2.5 kN)

     

= -0.700 i - 2.40 j (kN)

MC = rB/C × FAB

= [-0.042 i + 0.056 j (m)] × [-0.700 i - 2.40 j (kN)]

= [ (-0.042)(-2.40) - (0.056)(-0.700) ]k kNm․
= 0.1400 k kNm = 140.0․ k Nm․
M⇒ C = 140.0 Nm․ )̂
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3.24 모멘트의 직각성분 차원 좌표로부터 벡터 방향 결정[ (3 ) : ]

 = 900 N,  = 675 N

rB/O = rF/O = 2.5 i + 2 j (m)

(a)  = (-1 i - 2 j + 2 k)     


= 

(-1 i - 2 j + 2 k)

TBD =   = (900 N) 

(-1 i - 2 j + 2 k) = -300 i - 600 j + 600 k (N)

MO = rB/O × TBD = [2.5 i + 2 j (m)] × [-300 i - 600 j + 600 k (N)]

= (2)(600) i + [-(2.5)(600)] j + [(2.5)(-600) - (2)(-300)] k (Nm)․
= 1200 i - 1500 j - 900 k (Nm)․

(b)  = (-0.5 i - 2 j - 4 k)      


= 

(-0.5 i - 2 j - 4 k)

TFE =   = (675 N) 

(-0.5 i - 2 j - 4 k) = -75 i - 300 j - 600 k (N)

MO = rF/O × TFE = [2.5 i + 2 j (m)] × [-75 i - 300 j - 600 k (N)]

= (2)(-600) i + [-(2.5)(-600)] j + [(2.5)(-300) - (2)(-75)] k (Nm)․
= -1200 i + 1500 j - 600 k (Nm)․

3.25 모멘트의 직각성분 차원 각도로부터 벡터 방향 결정[ (3 ) : ]

 = 150 N,  = 0.152 m,  = 0.16 m

 = sin5° j + cos5° (cos70° i - sin70° k) = 0.3407 i + 0.0872 j - 0.9361 k

P =   = (150 N) (0.3407 i + 0.0872 j - 0.9361 k)

= 51.105 i + 13.08 j - 140.42 k (N)

rBA = (0.152 m) [cos20° j + sin20°(-cos15° i - sin15° k)]

= -0.05022 i + 0.14283 j - 0.013455 k (m)

rCB = (0.160 m) [-sin80° j + cos80°(-cos15° i - sin15° k)]

= -0.02684 i - 0.15757 j - 0.000719 k (m)

rCA = rCB +rBA

= (-0.02684 i - 0.15757 j - 0.000719 k)

+ (-0.05022 i + 0.14283 j - 0.013455 k) (m)

= -0.07706 i - 0.01474 j - 0.02064 k (m)

MC = rCA × P = [-0.20779 i - 0.02490 j - 0.058395 k (m)]

× [51.105 i + 13.08 j - 140.42 k (N)]

= [(-0.01474)(-140.42) - (-0.02064)(13.08)] i

+ [(-0.02064)(51.105) - (-0.07706)(-140.42)] j

+ [(-0.07706)(13.08) - (-0.01474)(51.105)] k (Nm)․
= 2.34 i - 11.88 j - 0.255 k (Nm)․
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