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Chapter Two 
2 -1  The MOMENT : 

In addition to the tendency to move a body in the direction of its application,a force can also tend to rotate 

a body about an axis. The axis may be any line which neither intersects nor is parallel to the line of action 

of the force. This rotational tendency is known as the moment M of the force. Moment is also referred to 

as torque. 

 

   
M 

 

                                             
 

 

Figures  shows a two-dimensional body acted on by a force F in its plane. The magnitude of the moment 

or tendency of the force to rotate the body about the axis O-O perpendicular to the plane of the body is 

proportional both to the magnitude of the force and to the moment 

arm d, which is the perpendicular distance from the axis to the line of action of the force. Therefore, the 

magnitude of the moment is defined as 

                                                                                  
 

انحم تُظسٚح فازٌُٕٚ ٔانرٙ ذُص  اسهلهاًٚكٍ اٚجاد لًٛح انؼزو ػٍ طسٚك ػدج حهٕل ُْٔا فٙ ْرا انًثال ًٚكٍ انحم تازتغ طسق ٚؼرثس 

سٚمح انثاَٛح ذسًٗ طسٚمح ػهٗ اٌ انؼزو انُاذج ػٍ لٕج يا ٚسأ٘ يجًٕع انؼزٔو انُاذجح ػٍ يسكثاخ ْرِ انمٕج ٔانط ٔ  3ايا انطسٚمرٍٛ ال   

فرسًٗ َظسٚح َمم انمٕج ػهٗ طٕل خط فؼم ذهك انمٕج.  4 (direct D( انًسافح انؼًٕدٚح انًثاشسج 

 

 

 

 

2-1-1 Varignon’s Theorem 
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One of the most useful principles of mechanics is Varignon’s theo-rem, which states that the moment of a 

force about any point is equal to the sum of the moments of the components of the force about the same 

point. 

 

 

 

Example  1 : Calculate the magnitude of the moment about the base point O of the 600-N force in four 

different ways. 
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Example  2 : determine the Moment of 50 N force about (a) point O by varygnon theorem  

(b) point C by an other method. 

 Sol: ……  
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Example  3 : determine the Moment of force (140N) which exerted by wrench on a bolt  about           the 

bolt center (O). 

 Sol: ….  
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2-2 Resultant moment 

 

 
 

 

 

 

Ex:3. 
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Problems: (1) 

 

    
(2) 
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(3) find out the resultant moment of two forces shown in Fig.  

Down about point (O).   

 
(4) Two boyes push on the gate  in same time. If FB = 30 N ,what is the value of the force FA=?? the boy A 

must exert to prevent the gate to turning? 

 
 

 

2-2 Moment of a couple . 
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Ex 2-2-1 
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 Ex 2-2-2 

 
 

Sol:…. 
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Ex 2-2-3 

           
 Problems: 

 (1)                                                                          (2) 

  
(3)                                                                           (4) 
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2-3 Resultant (forces &moments) 

ػُديا ذؤثس ػدج لٕٖ ػهٗ جسى يا ًٚكٍ حساب انؼزو ٔانًحصهح نرهك انمٕٖ حٕل َمطح يا ٔذهك انُفمطح ٚرى ذحدٚدْا نرؼرثس َمطح يؼسٔفح 

 نٛرى تؼد ذنك ذحدٚد يٕلغ انًحصهح ٔتؼدْا ػٍ ذهك انُمطح ٔكًا يٕضح فٙ انسسٕو ادَاِ.

  
 حٛث اٌ انًحصهح ًٚكٍ حساتٓا ٔفك انًؼادلاخ الاذٛح: 

 

 

 
 

 ٔلًٛح انؼزو ٔتؼد انًحصهح )يٕلؼٓا( ًٚكٍ حساتّ  حسة الاذٙ:
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Ex 2-3-1: find the resultant of four forces and one couple shown in Fig. down and indicate the location 

with respect to (o) along X-axis. 
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Ex 2-3-2: find the magnitude of T and its direction ( O) for which the eye bolt under a resultant downward 

of 15Kn 

Sol….. 

            
 

 

 

 

 

 

 

 

 

Notes…..                    o    . 

 

 

 

 

 

 Problems: 

(1)                                                                       (2) 
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