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Force 
 

Force: is something which acts upon a body which is either a 

push or a pull. 
 

Force is completely characterized by its magnitude, direction, 

and point of application, and therefore its vector.  

 

Free-body diagrams 
 

A free body diagram is a sketch of the body and all the forces acting on it. They are 
termed fee-body diagrams because each diagram considers only the forces acting 
on the particular object considered.  
 
Approach: 
 

 Resolve force vectors in to appropriate components  

 Isolate the body, remove all supports and connectors. 

 Identify all EXTERNAL forces acting on the body. 

 Make a sketch of the body, showing all forces acting on it. 
 

Samples of Free Body Diagrams: 
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Force analysis: 
 

Resolution of forces into components 
 

It is often to decompose a single force acting at some angle from the coordinate axes 
into perpendicular forces called components. The component of a force parallel to the x-
axis is called the x-component, parallel to y-axis the y-component, and so on. 
 

These forces, when acting together, have the same external effect on a body as the 
original force. They are known as components. Finding the components of a force can 
be viewed as the converse of finding a resultant.  
 

 
Components of a Force in XY Plane: 
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Example: 

 
 
 
 
 

Solution: 
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Components Force in 3D Space:  
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Where: F:  Vector 
 

            F: The magnitude of the vector 
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Resultant of force system:    
                 

The resultant is a representative force which has the same effect 
on the body as the group of forces it replaces. One can 
progressively resolve pairs or small groups of forces into 
resultants. Then another resultant of the resultants can be found 
and so on until all of the forces have been combined into one 
force. Resultants can be determined both graphically and 
algebraically.  
 

 
 

Example: 
 

 
 
 

Solution: 
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Example: 

 

 

Solution: 

 

 
 

 
 



7 M. Sc.  Khalid Ahmed   / Engineering College/Uiversity of Diyala                                                  

 

Examples with solutions 
Example: 
 

 

 
 

Solution: 

 

Example: 
 

 
 

 

Solution:
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Example: 
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Example: 
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Example: 
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Example: 

Express F as a vector in terms of the unit vectors i, j, and k. Determine the angle 
between F and the y-axis. 

 
 
 
 
 
 
 
Solution: 
 

 

Example: 

The turnbuckle is tightened until the tension in the cable AB equals 2.4 kN. 
Determine the vector expression for the tension T as a force acting on member AD. 
Also find the magnitude of the projection of T along the line AC. 

                         
 
Solution: 

 


