
{5.10~5.11절}

5.94 ① 직사각판

     = (45+30+30 mm)(30+30 mm)(10 mm)

      = 63 000 mm3 

     = -


(10 mm) = -5 mm

② 반원판

     = 

(30 mm)2 (10 mm) 

      = 14 137 mm3 

     = -5 mm

③ 원판 구멍

     = - (19 mm)2 (10 mm)

      = -11 341 mm3 

     = -5 mm

④ 직사각판

     = (30+30 mm)(30 mm)(15 mm) = 27 000 mm3 

     = 


(30 mm) = 15 mm

⑤ 반원판 구멍

     = -

 (19 mm)2 (15 mm) = -8 505 mm3 

     = (30 mm) - 


(19 mm) = 21.94 mm

ΣV = 63 000 + 14 137 + (-11 341) + 27 000 + (-8 505) mm3 = 84 291 mm3

Σ( ) = (-5)(63 000) + (-5)(14 137) + (-5)(-11 341) + (15)(27 000) 

 + (21.94)(-8 505) mm4 = -110 580 mm4

  = 


 = 
 
  

 = -1.312 mm
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5.104 대칭성(symmetry)에 의해  

     = 


(0.5 m) = 0.25 m

①,② 삼각형

   A = 


(0.14 m)(0.14 m) = 0.0098 m2 

     = 


(0.14 m) = 0.04667 m

     = 


(0.14 m) = 0.04667 m

③ 사각형

   A = (0.5 m)(0.14 m) = 0.07 m2 

     = 


(0.14 m) = 0.07 m 

     = 0

④,⑤ 1/4 원

   A = 

 (0.9 m)2 = 0.6362 m2 

     = -


(0.9 m) = -0.3820 m

     = (0.9 m) - (0.3820 m) = 0.5180 m

⑥,⑦ 1/4 원

   A = -

 (0.76 m)2 = -0.4536 m2 

     = -


(0.76 m) = -0.3226 m

     = (0.9 m) - (0.3226 m) = 0.5774 m

⑧ 1/4 원주면

   A = 


[2  (0.9 m)](0.5 m) = 0.7069 m2  

     = - 


(0.9 m) = -0.5730 m

     = (0.9 m) - (0.5730 m) = 0.3270 m

ΣA = 2(0.0098) + 0.07 + 2(0.6362) + 2(-0.4536) + 0.7069 m2 = 1.1617 m2 

Σ( ) = 2(0.04667)(0.0098) + (0.07)(0.07) + 2(-0.3820)(0.6362) 

+ 2(-0.3226)(-0.4536) + (-0.5730)(0.7069) m3 = -0.5926 m3 

Σ( ) = 2(0.04667)(0.0098) + (0)(0.07) + 2(0.5180)(0.6362) 

+ 2(0.5774)(-0.4536) + (0.3270)(0.7069) m3 = 0.3674 m3 

  = 


 = 
 
  

 = -0.5101 m

  = 


 = 
 
 

 = 0.3162 m

       중심 = (0.250 m, -0.510 m, 0.316 m)

(교재 답 오류)
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5.111 대칭성(symmetry)에 의해  

    = 


(1.8 m) = 0.9 m

① 사각 프레임 2개

     = 2 [2(1.5)+2(2.1)] m

      = 14.4 m

     = 


(2.1 m) = 1.05 m

     = 


(1.5 m) = 0.75 m

② 반원 프레임 2개

     = 2 [ (0.9 m)] = 5.655 m

     = 


(1.2 m) = 0.6 m

     =(1.5 m) + 


(0.9 m) 

      = 2.073 m

③ 직선 프레임 2개

   L = 2 (1.8 m) = 3.6 m

     = 0.6 m

     = 1.5 m

④ 직선 프레임 1개

     = 1.8 m

     = 2.1 m

     = 1.5 m

ΣL = 14.4 + 5.655 + 3.6 + 1.8 m = 25.455 m

Σ() = (1.05)(14.4) + (0.6)(5.655) + (0.6)(3.6) + (2.1)(1.8) m2 = 24.453 m2 

Σ() = (0.75)(14.4) + (2.073)(5.655) + (1.5)(3.6) + (1.5)(1.8) m2 = 30.623 m2 

  = 


 =  

 
 = 0.9606 m

  = 


 =  

 
 = 1.2030 m

     중심 = (0.961m, 1.203 m, 0.900 m)

(교재 답   오류)


