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Chapter three 
3-1 EQUILIBRIUM 

        A body will be in equilibrium when the resultant of all forces acting on it is zero. And  the resultant  

M or couple M are zero, So the equilibrium equations will be: 

 
 ٍكوٌ انجسى فٌ حانة تواشٌ فٌ احد انحانتٍَ وهًا :

)Rest state    -عدو وجود قوى خازجَة يؤثسة )سكوٌ اولا: عُديا ٍكوٌ انجسى فٌ حانة ان      

فٌ كم اتجاِ ٍساوً صفس وٍكوٌ  (يجًوع تاثَس هرِ انقوى) يحصهة انقوى كوٌاٌ ت ثاََا: عُديا تؤثس عهي انجسى عدة قوى بشسط      

وع  انعصوو حول اً َقطة فٌ ذنك انجسى يساوً اني انصفس. يجً  

** 
3-1-1 SYSTEM ISOLATION AND THE FREE-BODY DIAGRAM: 

A mechanical system is defined as a body or group of bodies which can be conceptually isolated from all 

other bodies. A system may be a single body or a combination of connected bodies. The bodies may be 

rigid or nonrigid. The system may also be an identifiable fluid mass, either liquid or gas, or a combination 

of fluids and solids. In statics we study primarily forces which act on rigid bodies at rest, although we also 

study forces acting on fluids in equilibrium. 

 
Modeling the Action of Forces 

Figure 3/1 shows the common types of force application on mechanical systems for analysis in two di-

mensions. Each example shows the force exerted on the body to be isolated, by the body to be removed. 

Newton’s third law, which notes the existence of an equal and opposite reaction to every action, must be 

carefully observed. The force exerted on the body in question by a contacting or supporting member is 

always in the sense to oppose the movement of the isolated body which would occur if the contacting or 

supporting body were removed. 
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Fig.(3) 

 

 
 
Examples of Free-Body Diagrams 

Figure 3/2 gives four examples of mechanisms and structures together with their correct free-body dia-

grams. Dimensions and magnitudes are omitted for clarity. In each case we treat the entire system as a 

single body, so that the internal forces are not shown. The characteristics of the various types of contact 

forces illustrated in Fig. 3/1 are used in the four examples as they apply. 
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Draw a complete and correct free-body diagram of each of the bodies designated in the statements. The 

weights of the bodies are significant only if the mass is stated. 
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 Prob:                        (1)                                  (2) 
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   (3)        (4) 

   
 

3-2  The Friction 

 Dry friction / mechanism of dry friction. 
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Ex:1 
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 Ex:2 
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Problems. 
(1)         (2) 

   
 

(3)                                                                             (4)  

    
 


