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Static of particles 

Case one: Study of one force 

If one force acted in one direction 

Example: Find the resultant of force Fx 

Solution: 

F=Fx+Fy = Fx+0 =Fx 

Example: Find the resultant of force Fy 

Solution: 

F=Fx+Fy = 0+Fy =Fy 

If the force F has an angle with the x axis 

 Fx=F cosϴ  

Fy=F sin ϴ 
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Forces in a plane: Results of two forces  

P

Q

P

R

R

Q

RQ
R

Q

RP
R

P

P

Q

QPR
























cos

sin
tan

sinsin

coscos

tan 1

22

 

 

Results of two forces 

1- The law of sines:- the magnitude of the resultant forces cab be determined 

from the law of cosines, and its direction is determined from the law of sines  

  

 

 

 

 

 

 

 

 

 

Example: determine the magnitude of the resultant force and its direction 

shown in fig. below 
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  0.52*100*150 cos115]-2+1502R=[100 
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3-Rectangular components  

 

 

     

 F1=F1xi+F1yj 

F2=F2xi+F2yj 

F1y=F1 sinθ1 

F1x=F1 cos θ1 

F2y=F2 sin θ2 

F2x= F2 cos θ2 

Example: determine the magnitude of the resultant force and its direction 

 

 

Rx=F1cos 60+F2 cos 45 

=250 cos60+375 cos45 

=390.17 N 

Ry=F1 sin60- F2 sin45 

=250 sin60-375 sin45 
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=-48.66 N 

  

 

R=393 N              θ=-7.1   

 

Example:  The two forces act on a bolt at A. Determine their resultant. 

 

 

 

 

 

 

 

 

 

 

 

 

 

Results of three or more  forces 

1-Graphical solution  

 

 

 

 

 

Example : A barge is pulled by two tugboats. If the resultant of the forces 

exerted by the tugboats is 5000 lbf directed along the axis of the barge, 

determine 
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a) the tension in each of the ropes for α = 45o, 

b) the value of α for which the tension in rope 2 is a minimum. 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Results of three or more forces 

  

2-Method of projections  
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Example : Four forces act on bolt A as shown. Determine the resultant of the 

force on the bolt. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  


