
Force System Resultants 4 

Engineering Mechanics: 

Statics in SI Units, 12e 

 د محمود عبد المولى 



Replace the two forces by a force and couple at point o 





Given: Forces F1 and F2 are   applied to the pipe.  

Find:   An equivalent resultant force and couple moment at 

point O. 



F1    =  {– 20 i –10 j + 25 k} lb 

F2    =  {–10 i + 25 j + 20 k} lb 

FRO  =  {–30 i + 15 j + 45 k} lb 

r1     =  {1.5 i + 2 j} ft 

r2     =  {1.5 i + 4 j + 2 k} ft 

Then, MRO =  ( ri  Fi ) =  r1   F1  +  r2  F2 

= {(50 i – 37.5 j + 25 k ) + (30 i – 50 j  + 77.5 k )} lb·ft 

= {80 i – 87.5 j + 102.5 k} lb·ft 

MRO  = { }  lb·ft  

  i       j     k 

 1.5    2    0 

-20  -10   25 

  i       j     k 
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+ 



Determine the force-couple system at O which is equivalent 
to the two forces applied to the shaft AOB.  
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 Replace The Forces With An Equivalent Force-Couple 
System at A 
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 Compute Equivalent Force 
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 Compute Equivalent Couple 



Given: A 2-D force and couple system as shown. Find The 

equivalent resultant force and couple moment acting at A. 



+  Fx  =  (5/13) 26 – 30 sin 30°    = – 5 kN 

+   Fy   = – (12/13) 26 – 30 cos 30°  = – 49.98 kN 

+   MRA = {30 sin 30° (0.3m) – 30 cos 30° (2m) – (5/13) 26 (0.3m)  

              – (12/13) 26 (6m) – 45 }  =  – 239 kN m 

Now find the magnitude and direction of the resultant. 

FRA = ( 5 2 + 49.98 2 )1/2 = 50.2 kN      and      = tan-1 (49.98/5)        

                  = 84.3 °  



Replace the system by a force and couple-moment at 

point o . 



= -150 lb.ft 



Given:A 2-D force and couple system as shown Find: The 
equivalent resultant force and couple moment acting at A 




