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Answer Question No.1 which is compulsory and any FIVE from the rest. 
The figures in the right hand margin indicate marks. 

  
Q1  Answer the following questions : (2 x 10) 

 a) What do mean by strain rosette?  
 b) How do you differentiate thick cylinder from a thin cylinder?  
 c) State maximum principal stress theory.  
 d) Define theoretical stress concentration factor.  
 e) Define shear centre.  
 f) Explain plain stress condition with a suitable example.  
 g) Define stress concentration factor.  
 h) State Maxwell’s reciprocal relation  
 i) Define principal axis in context of area moment of inertial of a plane figure.  
 j) What is Airy's stress function?  
    

Q2  Derive the differential equations of equilibrium and compatibility conditions for 
a three dimensional elastic body. 

(10) 

    
Q3  Explain any four theories of failure. Compare them graphically. (10) 

    
Q4  Locate the position of shear centre of the thin section shown in fig. 1. The 

section has a uniform thickness of 0.5 cm. 

 
Fig.1 

(10) 
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Q5  A steel cylinder 200mm and 160 mm external and internal diameter 
respectively is used for a working pressure of 8MPa. Owing to external 
corrosion the external diameter of the cylinder has to be machined down to 
195 mm. Find by how much the working pressure must be reduced for the 
maximum hoop stress to remain the same as before. 

(10) 

    
Q6  An equal angle section 200 mm x 200 mm having uniform thickness of 15 mm is 

used as a simply supported beam with a span of 2 m. It is loaded by uniformly 
distributed load of 1.5 kN/m throughout the span, acting vertically downwards along the 
centroidal axis. One leg of the section is vertically downwards while the other leg is hori-
zontal. Find the maximum value of stress in tension and also find the location of the 
neutral axis. 

(10) 

    
Q7  Determine the stress at the point D of the hook shown in Fig. 2. The hook has a 

trapezoidal section as shown in the figure. 
 

2900 N 

 
Fig.2 

(10) 

    
Q8  Write short answer on any TWO : (5 x 2) 

 a) Basic modes of fracture for linear elastic materials.  
 b) Micromechanics of FRP composites.  
 c) Notch sensitivity  
 d) Castigliano’s theorem  
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