
Equilibrium of Rigid Bodies 



Ex: Determine the magnitudes of the forces C and T, which act on the bridge-truss 
joint. 

 Solution  

 𝑭𝒙 = 𝟎 

 8 + T cos 40 + C sin 20 – 16 = 0 
0.766 T + 0.342 C = 8  ------- (1) 

 𝑭𝒚 = 𝟎 

   T sin 40 – C cos 20 – 3 = 0 

0.643 T – 0.940 C = 3  -------(2) 
Solve equ. (1) and (2) to find that  
  T = 9.09 KN 
  C = 3.03 KN 







Ex: 



Ex: Calculate the tension T in the cable which supports the 1000 Ib  load with 
the pulley arrangement shown. Each pulley is free to rotate about the 
bearing, and the weights of all parts are small compared with the load. Find 
the magnitude of the total force on the bearing of pulley C. 



Solution: 
At pulley A 

       𝑴𝒐 = 𝟎    
 T1 r – T2 r = 0       then    T1 = T2   

       𝑭𝒚 = 𝟎 

T1 + T2  - 1000 = 0  
      2 T1   =  1000   then   T1 = T2  = 500 Ib 
At pulley B 

 𝑴 = 𝟎         then  T3 r – T4 r = 0       then    T3 = T4   

 𝑭𝒚 = 𝟎      then     T3 + T4  - 500 = 0  

                                   2 T3   =  500   then     T3 = T4  = 250 Ib 
At pulley C 
In equilibrium  T = T3    then  T = 250  Ib  

 𝑭𝒙 = 𝟎         then    250 cos 30   – Fx  = 0       then    Fx = 217 Ib 

 𝑭𝒚 = 𝟎      then     Fy + 250 sin 30  - 250 = 0  then  Fy = 125 Ib 

  

                                   𝑭 =  𝑭𝒙
𝟐 + 𝑭𝒚

𝟐    =  𝟐𝟏𝟕𝟐  +  𝟏𝟐𝟓𝟐        𝒕𝒉𝒆𝒏     𝑭 = 𝟐𝟓𝟎 𝑰𝒃 



Ex: A fixed crane has a mass of 1000 Kg and is used to lift a 2400 kg crate. It is 
held in place by a pin at A  and rocker at B. the center of gravity of the crane 
is located at C. Determine the components of the reactions at A and B. 

Solution  
 
g = 9.81 m/s2  
 
m*g 
 
The equivalent of the mass 
 is 9.81 KN 
 
The equivalent of the weight  
is 23.5 KN 



 𝑴𝑨 = 𝟎    

B (1.5) – 9.81 (2) – 23.5 (6) = 0 

Then  B = 107.1  KN 

 

 𝑭𝒙 = 𝟎    

     Ax + B = 0 
     Ax  + 107.1 = 0     
     then       Ax = - 107. 1  KN 
  

 𝑭𝒚 = 𝟎    

    Ay  - 9.81 – 23.5  = 0     
     then                Ay = 33.3  KN 

فكر في اختيار عزم او مركز عزوم يمثل نقطة التقاء قوتين مجهولة: قاعدة   
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