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MAHALAKSHMI 

ENGINEERING COLLEGE 

TIRUCHIRAPALLI – 621213 

Sub Code: GE 6253     Semester:  II 

Subject:  ENGINEERING MECHANICS  Unit – II:EQUILIBRIUM OF RIGID BODIES 

PART A 

1. Explain free body diagram .AU Dec’09,Jun’10) 

 

2. State Varignon’s theorem.(AU JUN’09,DEC’09 , MAY’11,DEC’12) 

      

 

3. List out the steps to be followed to draw the Free Body Diagram of a rigid body.(AU 

Dec’11,JUN’12) 
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4. State the necessary and sufficient conditions for equilibrium of rigid bodies in two 

dimensions.(AU JUN’09,Dec’11) 

 

 

5. Write the conditions of equilibrium of a system of parallel forces acting in a plane.(AU 

Dec’10,JUN’12) 

      

 

6. State the general condition of equilibrium of particle.(AU MAY’11) 

 

7. Why the couple moment is said to be a free vector?(AU JUN’10) 

 

 

8. Distinguish between a couple and a moment.(AU Jun’10,DEC’12) 
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PART B 

1. A force (10i+20j-5k)N acts at a point P (4,3,2) m. Determine the moment of this force  

            about the point Q(2,3,4) m in the vector form, Also find the magnitude of the moment andits                       
            angles with respect to x,y,z axes.(AU  Dec’10,JUN’12) 

              
 

                      
 
 

2. Two beams AB and CD are shown in figure. A and D are hinged supports. B and C are  

            roller supports. 

 

(i)  Sketch the free body diagram of the beam AB and determine the reactions at the  

supports A & B. 
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(ii) Sketch the free body diagram of beam AB and determine the  reactions at the supports  

C and D. (AU Dec’10,DEC’12) 
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3. A force couple system acting on a rectangular plate is shown in figure below. 

 

(i) Find the equivalent force couple system at the origin O. 
 

(ii) Find the single resultant force and its location on x – axis.(AU  Dec’11, JUN 10) 
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4. A load of 3500  N is acting on the boom, which is held by a cable BC as shown in figure  

 below, the weight of the boom can be neglected.(AU  Dec’11) 

 

(i) Sketch the free body diagram of the boom. 
(ii)  Determine the tension in cable BC. 
(iii)  Find the magnitude and direction of the reaction at A 

                    

Visit : Civildatas.blogspot.in

Visit : Civildatas.blogspot.in

 C
ivi

lda
tas

.bl
og

sp
ot.

in



M.P.KEDARNATH / Asst Prof - Mechanical Page 7 
 

 

 

5. Replace the given system of forces acting on a plate ABCD shown in figure by a  

Force-couple system acting at the point A.(AU MAY’11, DEC ’12) 
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6. A simply supported beam AB of 6m span is loaded as shown A is a hinged  

 support; B is a roller support. Determine the reactions at A and B.(AU MAY’11) 
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7. A force of 60 N acts on a lever as shown in the figure. 

 
Determine the reactions at A and B. 
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8.  Four tugboats are used to bring an ocean large ship to its pier. Each tugboat exerts a 
     22.5 kNforce in the direction as shown in the figure.(AU Jun’10) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

(i)  Determine the equivalent force-couple system at O. 

(ii) Determine a single equivalent force and its location along the longitudinal axis of the ship. 
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9. Two identical rollers, each of weight 500N, are supported by an inclined plane making an  

angle of 30o to the horizontal and a vertical wall as shown in the figure.(AU Jun’10,DEC’12) 

 
(i) Sketch the free body diagrams of the two rollers. 
(ii) Assuming smooth surfaces, find the reactions at the support points. 
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10. The slab in figure below is subjected to parallel forces .Determine the magnitude and 

direction of resultant force equivalent to the given force system and locate its point of 

application on the slab.(AU Dec’09) 
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11. The lever ABC of a component of machine is hinged at B and is subjected to a system of  

            coplanar forces as shown in figure below. Neglecting friction, find the magnitude of the 

            force (p) to keep the lever in equilibrium. Also determine the magnitude and direction of       

           reaction at B. (AU Dec’09) 
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12. A plate ABCD in the shape of a parallelogram is acted upon by two couples, as  

shown in the figure 

 

 

 

 

 

 

                     Determine the angle β if the resultant couple is 1.8 N.m clockwise.(AU Dec’10,JUN’12) 
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