
정 역 학 연습문제 풀이 제 장3

절<3.1~3.8 >

3.2 MA = 2.20 Nm․ )̂,
 = tan-1 

   = 54.82°
 = 
     = 0.14926 m

가 최소값이 되기 위해서, P가 선 AB 에 수직

⇒  =  = 54.82°

⇒  = 90° -  = 90° - 54.82° = 35.18°

MA = rB/A × P ⇒  =   sin90°

⇒  = 


= 

 ⋅
= 14.74 N

⇒ Pmin = 14.74 N ↙̄35.2°

3.10  = 125 N

 = 0.344 m,  = 0.1524 m

 = 
     = 0.3762 m

 = (125 N) 
 

= 114.30 N

 = (125 N) 
 

= 50.64 N

 = 0.410 m,  = -0.0876 m

MA = rB/A × F

= ( i + j) × ( i + j)

= [  -  ] k

= [(0.410 m)(50.64 N) - (-0.0876 m)(114.30 N)] k

= 30.78 Nm․ k

⇒ MA = 30.8 Nm․ )̂
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3.23  = 35 N

 = - sin45° = -(35 N) sin45° = -24.749 N

 =  cos45° = (35 N) cos45° = 24.749 N

 = - sin12° = -(24.749 N) sin12° = -5.1456 N

 = - cos12° = -(24.749 N) cos12° = -24.208 N

⇒ F = (-5.1456 N) i + (-24.749 N) j + (-24.208 N) k

rC/A = (0.210 m) i + (-0.050 m) j + (0.140 m) k

MA = rC/A × F = [(0.210 m) i + (-0.050 m) j + (0.140 m) k]

× [(-5.1456 N) i + (-24.749 N) j + (-24.208 N) k]

= [(-0.050 m)(-24.208 N) - (0.140 m)(-24.749 N)] i

+ [(0.140 m)(-5.1456 N) - (0.210 m)(-24.208 N) j

+ [(0.210 m)(-24.749 N) - (-0.050 m)(-5.1456 N)] k

= 4.675 i + 4.363 j - 5.454 k (Nm)․
⇒ MA = 4.68 i + 4.36 j - 5.45 k (Nm)․

3.26 AB = 450 mm, BC = 325 mm

rA/O = 0.150 j (m)

rB/A = (0.450 m)[cos45° j + sin45°(cos30° i + sin30° k)]

= 0.2756 i + 0.3182 j + 0.1591 k (m)

rC/B = (0.325 m)[-cos50° j + sin50°(cos30° i + sin30° k)]

= 0.2156 i - 0.2089 j + 0.1245 k (m)

rC/O = rA/O + rB/A + rC/B

= (0.150 j) + (0.2756 i + 0.3182 j + 0.1591 k)

+ (0.2156 i - 0.2089 j + 0.1245 k) (m)

= 0.4912 i + 0.2593 j + 0.2836 k (m)

 = 8 N

 = - sin45° = -(8 N) sin45° = -5.657 N

 =  cos45° = (8 N) cos45° = 5.657 N

 = - sin20° = -(5.657 N) sin20° = -1.935 N

 =  cos20° = (5.657 N) cos20° = 5.316 N

⇒ F = -1.935 i - 5.657 j + 5.316 k (N)

MO = rC/O × F = [0.4912 i + 0.2593 j + 0.2836 k (m)]

× [-1.935 i - 5.657 j + 5.316 k (N)]

= [(0.2593)(5.316) - (0.2836)(-5.657)] i

+ [(0.2836)(-1.935) - (0.4912)(5.316) j

+ [(0.4912)(-5.657) - (0.2593)(-1.935)] k (Nm)․
= 2.983 i - 3.160 j - 2.277 k (Nm)․

⇒ MO = 2.98 i - 3.16 j - 2.28 k (Nm)․
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번역서3.26( ) AB = 400 mm, BC = 300 mm

rA/O = 0.150 j (m)

rB/A = (0.400 m)[cos45° j + sin45°(cos30° i + sin30° k)]

= 0.2449 i + 0.2828 j + 0.1414 k (m)

rC/B = (0.300 m)[-cos50° j + sin50°(cos30° i + sin30° k)]

= 0.1990 i - 0.1928 j + 0.1149 k (m)

rC/O = rA/O + rB/A + rC/B

= (0.150 j) + (0.2449 i + 0.2828 j + 0.1414 k)

+ (0.1990 i - 0.1928 j + 0.1149 k) (m)

= 0.4439 i + 0.2400 j + 0.2563 k (m)

 = 8 N

 = - sin45° = -(8 N) sin45° = -5.657 N

 =  cos45° = (8 N) cos45° = 5.657 N

 = - sin20° = -(5.657 N) sin20° = -1.935 N

 =  cos20° = (5.657 N) cos20° = 5.316 N

⇒ F = -1.935 i - 5.657 j + 5.316 k (N)

MO = rC/O × F = [0.4439 i + 0.2400 j + 0.2563 k (m)]

× [-1.935 i - 5.657 j + 5.316 k (N)]

= [(0.2400)(5.316) - (0.2563)(-5.657)] i

+ [(0.2563)(-1.935) - (0.4439)(5.316) j

+ [(0.4439)(-5.657) - (0.2400)(-1.935)] k (Nm)․
= 2.726 i - 2.856 j - 2.047 k (Nm)․

⇒ MO = 2.73 i - 2.86 j - 2.05 k (Nm)․
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