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• Coplanar Systems 

• Procedure for Analysis 
- Free-Body Diagram 

- Establish the x, y axes 

- Label all the unknown and  

known forces 

- Resolve all forces in x, y  directions  

- Apply the equations of equilibrium 

ΣFx = 0                    ΣFy = 0 









• Three-Dimensional Force Systems 

• Procedure for Analysis 
Free-body Diagram 

-    Establish the z, y, z axes 

- Label all known and unknown force 

- Put all forces in a vector form 

Equations of Equilibrium 

- Apply 

 ΣFx = 0, ΣFy = 0 and   ΣFz = 0 

- Substitute vectors into ΣF = 0 and set i, j, k   
components = 0 



Given:F1, F2 and F3. Find: The force F required to  
keep particle O in equilibrium 



• Given:F1, F2 and F3. 

Find: The force F required to  

keep particle O in equilibrium. 

SOLUTION. 

Put all forces in a vector form 

F1 = {400 j}N 

F2 = {-800 k}N 

F3 = F3 *
   𝟎𝑩

𝟎𝑩
= 700 ∗

(−𝟐,−𝟑,𝟔)

𝟐𝟐+𝟑𝟐+𝟔𝟐
 



• Given:F1, F2 and F3. 
  Find: The force F required to keep particle O in equilibrium. 

F1 = {400 j}N 
F2 = {-800 k}N 

F3 = F3 *
   𝟎𝑩

𝟎𝑩
= 700 ∗

(−𝟐,−𝟑,𝟔)

𝟐𝟐+𝟑𝟐+𝟔𝟐
 

= {-200 i – 300 j + 600 k} N 
F = {Fx i + Fy j + Fz k} N 
For equillibruim at O 
ΣFx = -200 + Fx = 0 ;             Fx = 200 N 
ΣFy = 400 – 300 + Fy = 0 ;   Fy = -100 N 
ΣFz = -800 + 600 + Fz = 0 ;    Fz = 200 N 
Thus, F = {200 i – 100 j + 200 k} N 



• Given: A 100 Kg crate, as shown, is supported by three cords. One 
cord has a spring in it. 

 Find: Tension in cords AC and AD and the stretch of the spring. 

 



FD = FD *
   𝑨𝑫

𝑨𝑫
= F𝐷∗

(−𝟏,𝟐,𝟐)

𝟏𝟐+𝟐𝟐+𝟐𝟐
  



FD = FD *
   𝑨𝑫

𝑨𝑫
= F𝐷∗

(−𝟏,𝟐,𝟐)

𝟏𝟐+𝟐𝟐+𝟐𝟐
  



Given: A 150 Kg plate, as shown, is supported by three cables 
and is in equilibrium. Find: Tension  in each of the cables. 

 



FB = FB *
   𝑨𝑩

|AB|
= F𝐵   ∗

(𝟒,−𝟔,−𝟏𝟐)

𝟒𝟐+𝟔𝟐+𝟏𝟐𝟐
 =FB *

(𝟒,−𝟔,−𝟏𝟐)

𝟏𝟒
  

FC = FC *
   𝑨𝑪

𝑨𝑪
= F𝐶∗

(−𝟔,−𝟒,−𝟏𝟐)

𝟔𝟐+𝟒𝟐+𝟏𝟐𝟐
 =FC *

(−𝟔,−𝟒,−𝟏𝟐)

𝟏𝟒
 

FD = FD *
   𝑨𝑫

𝑨𝑫
= F𝐷∗

(−𝟒,𝟔,−𝟏𝟐)

𝟒𝟐+𝟔𝟐+𝟏𝟐𝟐
 =FD *

(−𝟒,𝟔,−𝟏𝟐)

𝟏𝟒
 



FB = FB *
   𝑨𝑩

𝑨𝑩
= F𝐵   ∗

(𝟒,−𝟔,−𝟏𝟐)

𝟒𝟐+𝟔𝟐+𝟏𝟐𝟐
 =FB *

(𝟒,−𝟔,−𝟏𝟐)

𝟏𝟒
  

FC = FC *
   𝑨𝑪

𝑨𝑪
= F𝐶∗

(−𝟔,−𝟒,−𝟏𝟐)

𝟔𝟐+𝟒𝟐+𝟏𝟐𝟐
 =FC *

(−𝟔,−𝟒,−𝟏𝟐)

𝟏𝟒
 

FD = FD *
   𝑨𝑫

𝑨𝑫
= F𝐷∗

(−𝟒,𝟔,−𝟏𝟐)

𝟒𝟐+𝟔𝟐+𝟏𝟐𝟐
 =FD *

(−𝟒,𝟔,−𝟏𝟐)

𝟏𝟒
 



If the whole assembly is in equilibrium ,determine the tension 
developed in each cables 









• If the whole assembly is in equilibrium ,and supported by two cables and 
strut AD .Given 400 lb crate, determine the magnitude of the tension 
developed in each cables and the force developed along strut AD. 

 



FB = FB *
   𝑨𝑩

𝑨𝑩
= F𝐵   ∗

(−𝟐,−𝟔,𝟏.𝟓)

𝟐𝟐+𝟔𝟐+𝟏.𝟓𝟐
 =FB *

(−𝟐,−𝟔,𝟏.𝟓)

𝟔.𝟓
    

FC = FC *
   𝑨𝑪

𝑨𝑪
= F𝐶∗

(𝟐,−𝟔,𝟑)

𝟐𝟐+𝟔𝟐+𝟑𝟐
 =FC *

(𝟐,−𝟔,𝟑)

𝟕
    

FD = FD *
   𝑫𝑨

𝑫𝑨
= F𝐷∗

(𝟎,𝟔,𝟐.𝟓)

𝟔𝟐+𝟐.𝟓𝟐
 =FD *

(𝟎,𝟔,𝟐.𝟓)

𝟔.𝟓
 



FC = FC *
   𝑨𝑪

𝑨𝑪
= F𝐶∗

(𝟐,−𝟔,𝟑)

𝟐𝟐+𝟔𝟐+𝟑𝟐
 =FC *

(𝟐,−𝟔,𝟑)

𝟕
 

FD = FD *
   𝑫𝑨

𝑫𝑨
= F𝐷∗

(𝟎,𝟔,𝟐.𝟓)

𝟔𝟐+𝟐.𝟓𝟐
 =FD *

(𝟎,𝟔,𝟐.𝟓)

𝟔.𝟓
 

FB = FB *
   𝑨𝑩

𝑨𝑩
= F𝐵   ∗

(−𝟐,−𝟔,𝟏.𝟓)

𝟐𝟐+𝟔𝟐+𝟏.𝟓𝟐
 =FB *

(−𝟐,−𝟔,𝟏.𝟓)

𝟔.𝟓
 

 𝑭𝑿    
−𝟐

𝟔.𝟓
𝑭𝑩 + 

𝟐

𝟕
𝑭𝑪 =0     (1) 

 𝑭𝒀      
−𝟔

𝟔.𝟓
𝑭𝑩 − 

𝟔

𝟕
𝑭𝑪 +

𝟔

𝟔.𝟓
𝑭𝑫 =0     (2) 

 𝑭𝒁       
𝟏.𝟓

𝟔.𝟓
𝑭𝑩 + 

𝟑

𝟕
𝑭𝑪 +

𝟐.𝟓

𝟔.𝟓
𝑭𝑫 =400     (3) 

𝑭𝑩=274.14127 , 𝑭𝑪=295.30306 , 𝑭𝑫=548.3284 


