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1 (a) Discuss the various types of friction. [05] CO3 L1 

   (b) State the laws of dry friction. [05] CO3 L1 

2 (a) Define angle of friction and angle of repose with diagram. [03] CO3 L1 

  (b) A block of mass 20 kg placed on an inclined plane as shown in Figure 8.7, is 

subjected to a force P that is parallel to the plane. Taking the inclination of plane 

with respect to horizontal as 30° and the coefficient of friction as 0.24, determine 

the value of P for impending motion of the block. 

 

[07] CO3 L3 

3 (a) Find the least value of P required to cause the system of blocks shown in Figure 

to have impending motion to the left. Take coefficient of friction as 0.2 for all 

contact surfaces. 

 

[10] CO3 L3 

4 (a) 

   

Determine the x and y coordinates of the centroid of a triangular section. [05] CO4 L1 

   (b) Locate the centroid of the T-section shown in Figure.  

 

[05] CO4 L3 

5 (a) Locate the centroid of the shaded area shown in Figure.  [10] CO4 L3 



 

 

6 (a) Explain the deferent types of beams and supports with diagram. [05] CO3 L1 

 A simply supported beam of span 6 m is subjected to loading as shown in the figure. 

Determine the reactions at A and B. 

 
 

[05] CO3 L3 

7 Find the support reactions of the beam loaded as shown in Figure. 

 

[10] CO3 L3 

 

 

 

 

 

 

 

 

 

 

CI      CCI      HOD 

 

------------------------------------------------------------------------------------------------------------------- 

 

 

 

 

 

 

 



 

 

 

 

 

Answers  

 

1.  Depending on the state of rest or motion, we can categorize friction into: 

(i) Static friction 

and 

(ii) Dynamic friction 

Sliding friction & Rolling friction  

 

(i) Static friction: It is the friction experienced between two bodies when both bodies 

are at rest. 

(ii) Dynamic friction: It is the friction experienced between two bodies when one body 

moves over the other body. It is of two types: 

(a) Sliding friction: It is the resisting force which opposes the sliding motion of one 

body over another body, This force acts in a direction opposite to the direction of 

impending motion. 

(b) Rolling friction: It is the friction between the two bodies when one body rolls over 

the other body. 

Based on the surface of contact, there are two types of friction, namely: 

(i) Dry friction: If the contact surfaces between the two bodies are dry, then the friction 

between such bodies is known as dry friction. 

(ii) Fluid friction: The friction between two fluid layers or the friction between a solid 

and a fluid is known as fluid friction. 

 

 

LAWS OF FRICTION 

The laws of static friction are: 

(i) The force of friction always acts in a direction, opposite to that in which the body tends 

to move. 

(ii) The magnitude of the force of friction is exactly equal to the applied force which just 

moves the body. 

(iii) The magnitude of the limiting friction bears a constant ratio to the normal reaction between 

the two surfaces in contact, i.e. 

F/N = constant 

where F is the limiting friction and N is the normal reaction. 

(iv) The force of friction is independent of the area of contact between the two surfaces. 

(v) The force of friction depends upon the roughness of the surfaces in contact. 

The laws of dynamic friction are: 

(i) The force of friction always acts in a direction, opposite to that in which the body is 

moving. 

(ii) The magnitude of the kinetic friction bears a constant ratio to the normal reaction between 

the two surfaces in contact. But this ratio is slightly less than that in the case of limiting 

friction. 

(iii) The friction force remains constant for moderate speeds but decreases slightly with the increase in 

speed. 

 

 

2 (a) Define angle of friction and angle of repose with diagram. 



 

 



 

 
2b) A block of mass 20 kg placed on an inclined plane as shown in Figure, is subjected to a force P that is 

parallel to the plane. Taking the inclination of plane with respect to horizontal as 30° and the coefficient of 

friction as 0.24, determine the value of P for impending motion of the block. 

 



 

 

 



 

 

 

3)  Find the least value of P required to cause the system of blocks shown in Figure to have impending motion 

to the left. Take coefficient of friction as 0.2 for all contact surfaces. 

 

 



 

 
 

4 (a) 

Determine the x and y coordinates of the centroid of a triangular section. 

 



 

 

 



 

 

 

4b)  Locate the centroid of the T-section shown in Figure. 

 

 

 
 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

5) Locate the centroid of the shaded area shown in Figure. 

 

 

 
 

 



 

 

 

 

6 (a) Explain the deferent types of beams and supports with diagram. 

 

 
 



 

 
 



 

 
 



 

 
 

6b) A simply supported beam of span 6 m is subjected to loading as shown in the figure. Determine the 

reactions at A and B. 

 



 

 
 

7) Find the support reactions of the beam loaded as shown in Figure. 

 



 

 


