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Q.No.1 Multiple choice Questions                                             (06) 
I. The component of a Vector is 

a) always less than its magnitude  b) always greater than its magnitude 

c) always equal to its magnitude  d) none of these 

II. What is the moment about point O?  

 

       a. 291 Nm 

b. 219 Nm 

c. 419 Nm 

d. 491 Nm 

 

III. Uniformly distributed load of 5 kN acts on a simply supported beam of length 10 m.  

What are the reactions at end points of the beam?  

        a. 12.5 kN  b. 25 kN  c. 50 kN  d. None of the above 

IV. A 1 Kg of block is resting on a surface with coefficient of friction µ = 0.1. A force of 0.8 N is 

applied to the block as shown in the figure. The friction force is: 

 

 

a)   Zero     b) 0.8 N     c) 0.98 N   d) 1.2 N 

V. For a five member perfect truss, the no of joints will be ……. 

a) 7  b) 8  c) 4  d) 3 

VI. For a rod made up of homogeneous material and having uniform thickness the location centre 

of gravity and centroid will have………location. 

a) Same  b) Different  c) outside  d) None of these 

 

   

O 

125 N 

150 N 

5 m 

20° 

1 Kg 0.8 N 



 

Q. No. 2 Attempt any one of the following:      (06) 

           a.) Determine the centroid of the area of the sector shown in figure of     

                 radius R and central angle 2α. 
         
 

 

 

          

 

 

 

 

 

 



  b.) Forces 2, 3, 5, 3 and 2 kN respectively act at one of the angular points of a regular      

        hexagon towards five other angular points. Determine the magnitude and direction     

       of the resultant force. 

Answer: Let the system of forces be as shown in Figure shown below: 

 
Let O be the centre of the encircling circle A, B, C, D, E and F. In regular hexagon each side is equal to the radius AO. 

Hence OAB is equilateral triangle. 

∴OAB = 60° 

In ABC, BA = BC 

∴CAB = BCA 

But ∠CAB + ∠BCA = interior angle at B 

        = 180° – 120° = 60° 

CAB = BCA = 
60

2
 = 30° 

Ø1 = 30° 

Ø2 = 60° – 30° = 30° 

                                       Similarly Ø3 = 30° 

                                                and Ø4 = 30° 

ƩFx = 2 cos 60° + 3 cos 30° + 5 + 3 cos 30° + 2 cos 60° 

    = 10 kN 

ƩFy = –2 sin 60° – 3 sin 30° + 0 + 3 sin 30° + 2 sin 60° 

       = 0 

R = √𝟏𝟎𝟐 + 𝟎𝟐  10 kN 

Ø= 0° i.e., the resultant is in the direction x. 

 

 

 

 

 

 

 

 
  



Q. No 3. Attempt any two of the following      (08) 
      A) State and prove Varignon’s theorem.  

Statement: 

 



 

 

B) Derive the relation between angle of friction and angle of repose. 

It is very well-known that when grains (food grains, sand, cement, soil etc.) are heaped, there 

exists a limit for the inclination of the heap. Beyond that the grains start rolling down. The limiting 

angle up to which the grains repose (sleep) is called angle of repose. 

Now consider the block of weight W shown in Fig. 5.3 which is resting on an inclined plane that 

makes angle θ with the horizontal. When θ is a small, block rests on the plane. If θ is increased 

gradually a stage is reached at which the block starts sliding. The angle made by the plane with 

the horizontal is called angle of friction for the contacting surfaces. Thus, the maximum 

inclination of the plane on which the body, free from external forces, can repose is called angle 

of repose. 

Consider the equilibrium of the block shown in Fig. 5.3. Since the surface of contact is not smooth, 

not only normal reaction but frictional force also develops. As the body tends to slide down, the 

frictional resistance will be up the plane. 

Σ Forces normal to plane = 0, gives 

N = W cos θ ... (i) 

Σ Forces parallel to plane = 0, gives 

F = W sin θ ... (ii) 

Dividing eqn. (ii) by eqn. (i) we get, 

FN= tan θ 

If φ is the value of θ when motion is impending, frictional force will be limiting friction and hence 

tan φ =FN...(5.3) 

i.e., tan φ = μ = tan α 

or φ = α. 

Thus, the value of angle of repose is the same as the value of limiting angle of friction. 

 

C) What is the difference between perfect, deficient and redundant trusses? 

 

PERFECT, DEFICIENT AND REDUNDANT TRUSSES 

 

A pin jointed truss which has got just sufficient number of members to resist the loads without 

undergoing appreciable deformation in shape is called a perfect truss. Triangular truss is the 

simplest perfect truss and it has three joints and three members (Fig. 3.1). Perfect trusses with 

four and five joints are shown in Figs. 3.2 and 3.3 respectively. It may be observed that to increase 

one joint in a perfect truss, two more members are required. Hence the following expression may 



be written down as the relationship between number of joints j, and the number of member’s m, 

in a perfect truss. 

m = 2j – 3 ... (3.1) 

However, the above equation gives only a necessary, but not a sufficient condition of a perfect 

truss. For example, the two trusses shown in Fig. 3.4(a) and (b) have the same number of members 

and joints. The truss shown in Fig. 3.4(a) is perfect whereas the one shown in Fig. 3.4(b) is not 

capable of retaining its shape if loaded at the joint marked 6. Therefore, the only necessary and 

sufficient condition of a perfect truss is that it should retain its shape when load is applied at any 

joint in any direction. 

A truss is said to be deficient if the number of members in it are less than that required for a perfect 

truss. Such trusses cannot retain their shape when loaded. A deficient truss is shown in Fig. 3.5. 

A truss is said to be redundant if the number of members in it are more than that required in a 

perfect truss. Such trusses cannot be analysed by making use of the equations of equilibrium alone. 

Thus, a redundant truss is statically indeterminate. Each extra member adds one degree of 

indeterminacy. For the analysis of such members the consistency of deformations is to be 

considered. The truss shown in the Fig. 3.6 is a typical redundant truss. In this truss one diagonal 

member in each panel is extra. Hence it is a two-degree redundant truss. 

   


