
정 역 학 연습문제 풀이 제4장    (2015년)

{4.1~4.5절}

4.8  [ 반력(힌지, 줄), 평형(모멘트, 힘) ]

  =   = 60 N,    =   = 80 N,   = 140 N

 =  = 0.15 m,    =  = 0.2 m

   (a) →Σ  = 0 ;      = 0

      +)̂Σ  = 0 ;

  (+++)   + (++)  + (+)   +  (- ) = 0

⇒    = 


[(+++)   + (++)  + (+)   +  ]

     =  m


[(0.7 m)(60 N) +(0.55 m)(80 N) +(0.35 m)(140 N) +(0.15 m)(80 N)]

     =  m
 N⋅m

 = 980 N ⇒ FA = 980 N ↑

   (b) <방법1>

      +)̂Σ  = 0 ;

  (++)   + (+) +   -  (+) = 0

⇒  = 


[(++)   + (+)  +    -  ]

     =  m


[(0.55 m)(60 N) +(0.4 m)(80 N) +(0.2 m)(140 N) -(0.15 m)(60 N)]

     =  m
 N⋅m

 = 560 N ⇒  = 560 N

     <방법2>

      ↑Σ  = 0 ;

  -   -   -   -   -   +   -  = 0

⇒  =   -   -   -   -   - 

     = (980 N)- (60 N) - (80 N) - (140 N) - (80 N) - (60 N)

     = 560 N ⇒  = 560 N
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4.17  [ 반력(힌지, 줄), 평형(힘, 모멘트) ]

  = 100 N,   = 7.5 cm,    = 5 cm

    (a) +)̂Σ  = 0 :

       -    = 0

    ⇒    = 


  =  cm

 cm
 (100 N) = 150.0 N

    (b) Σ  = 0 :   

     +   = 0

    ⇒     = -  = -


  = -


(150.0 N) = -120.0 N

   Σ  = 0 :   

    +   +    = 0

    ⇒   = -  - 


  = -(100 N) - 


(150.0 N) = -190.0 N

     =  
   

  =   N     N   = 224.7 N

   tan  =  

 
 =  

 
 = 0.6316   ⇒   = tan-1(0.6316) = 32.3°

   ⇒ FC = 225 N ↙̄32.3°
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4.23 [ 반력(힌지, 롤러), 평형(힘, 모멘트) ] 

 = 150 N,     = 60°

 = 300 mm,    = 250 mm

    (a)  = 0

+)̂Σ  = 0 ; (2)   cos  -   = 0

  ⇒    =  cos


 =  cos
 N

 = 150.0 N

⇒ FB = 150.0 N ↖＿30.0°

→Σ  = 0 ;   -   sin  = 0

  ⇒    =   sin  = (150.0 N) sin60° = 129.90 N

↑Σ  = 0 ;   -  +   cos  = 0

  ⇒    =  -   cos   = (150 N) - (150.0 N) cos60° = 75.00 N

  = 
  

  =  N    N   = 150.0 N

tan  = 


 =  N

 N
 = 0.5774    ⇒      = tan-1(0.5774) = 30.0°

⇒ FA = 150.0 N ↗＿30.0°

    (b)  = 200 mm

+)̂Σ  = 0 ; 

  (2)   cos  -    sin  -   = 0

  ⇒    = cos  sin


 

  =   mm cos   mm sin
 mm   N 

 

  = 488.3 N

⇒ FB = 488 N ↖＿30.0°

→Σ  = 0 ;   -   sin  = 0

  ⇒    =   sin  = (488.3 N) sin60° = 422.9 N

↑Σ  = 0 ;   -  +   cos  = 0

  ⇒    =  -   cos   = (150 N) - (488.3 N) cos60° = -94.15 N

  = 
  

  =  N     N   = 433.2 N

tan  = 


 =  N

  N
 = -0.2226    ⇒      = tan-1(-0.2226) = -12.55°

⇒ FA = 433 N ↘̄12.55°
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4.43  [ 반력(고정지지, 줄), 평형(힘, 모멘트) ]

  =   = 200 N,  

 = 4 m,    = 5 m,    = 

    (a)  = 500 N

→Σ  = 0 ;   = 0

↑Σ  = 0 ;   -   -   +  = 0

  ⇒     =   +   -   

   = (200 N) + (200 N) - (500 N) = -100 N

⇒ FD = 100.0 N ↓

+)̂Σ  = 0 ;   +    +    -   = 0

  ⇒     = -   -    +   

  = -2(4 m)(200 N) - (4 m)(200 N) + (5 m)(500 N) 

  = 100.0 N․m
⇒ M = 100.0 N․m )̂

    (b)  = 450 N

→Σ  = 0 ;   = 0

↑Σ  = 0 ;   -   -   +  = 0

  ⇒     =   +   -   

   = (200 N) + (200 N) - (450 N) = -50 N

⇒ FD = 50.0 N ↓

+)̂Σ  = 0 ;   +    +    -   = 0

  ⇒     = -   -    +   

  = -2(4 m)(200 N) - (4 m)(200 N) + (5 m)(450 N) 

  = -150.0 N․m
⇒ M = 150.0 N․m (̂
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