
Force System 

1. External Force  

2. Internal Force  



Concentrated Force 

Distributed Force 
 



Two Dimension Force System 

• F=Fxi + Fyj 

• Fx=F 𝑐𝑜𝑠 𝜃 

• Fy=F 𝑠𝑖𝑛 𝜃 

• F = 𝐹𝑥2 + 𝐹𝑦2 

• θ = tan−1 𝐹𝑥/𝐹𝑦 θ 
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Fx=F 𝑠𝑖𝑛 β 
Fy=F co𝑠β 
 
 

Fx= - F 𝑠𝑖𝑛 β 
Fy= - F co𝑠β 
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Fx=F 𝑠𝑖𝑛 β 
Fy=-F co𝑠β 
 
 

Fx=F 𝑠𝑖𝑛(180 −β) 
Fy=-F co𝑠(180 − β) 
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Determine the x and y scalar 
component of each of three forces. 



Combine the two forces P and T 
 into a single equivalent force R 

R= 𝑹𝒙𝟐 + 𝑹𝒚𝟐 
Rx =  𝑭𝒙 
Ry=  𝑭𝒚 
Rx = 800 – 600 cos 𝜶  
Ry = -600 sin α  

𝐭𝐚𝐧𝜶 = 
𝑩𝑫

𝑨𝑫
= 

𝟔 𝐬𝐢𝐧 𝟔𝟎

𝟑 + 𝟔 𝐜𝐨𝐬𝟔𝟎
= 𝟎. 𝟖𝟔𝟔 
𝜶 = 𝟒𝟎. 𝟗  

Rx = 346 N  
Ry = - 393 N  
R = 524 N  

θ = 𝐭𝐚𝐧−𝟏
𝑹𝒚

𝑹𝒙
 = 𝒕𝒂𝒏−𝟏

−𝟑𝟗𝟑

𝟑𝟒𝟔
 = 48.6 

 



The force F is applied at the pole as 
shown. (1) Write F in terms of the unit 
vector i and j and identify both its vector 
and scalar components. (2) Determine 
the scalar components of F along the x- 
and y- - axes. (3) Determine the scalar 
components of F along the x- and y– axes. 



(3) The components of F along the x- 
and y– axes are nonrectangular  
𝐹𝑥

sin 90
= 

500

sin 30
 ; Fx= 1000 N  

𝐹𝑦′

sin 60
= 

500

sin 30
 Fy- = 866 N 

Solution:  
(1) F = (F cos θ)i – (F sin θ)j  
          = 500 cos 60 i – 500 sin 60 j 
          = (250i – 433j)  N  
The scalar components  
Fx= 250 N ; Fy= -433 N  

(2) Fx- = 500 N ; Fy-= 0  



Forces F1 and F2 acts on the bracket 
as shown. Determine the projection 
Fb of their resultant R onto the b-
axes.  

Solution  
 
R2=802+1002- 2(80) (100) cos 
130 = 163.4 N 
 
Fb= 80 + 100 cos 50 = 144.3 N  


