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Part-I 

Q1  Only Short Answer Type Questions (Answer All-10) (2 x 10) 
 a) Define the state of pure shear.  
 b) What is meant by an octahedral plane.  
 c) What do you mean by plane stress condition?  
 d) Differentiate between thick and thin cylinder.  
 e) State Castigliano’s theorem.  
 f) Define shear centre. What is its significance?  
 g) State and explain maximum shear stress theory.  
 h) Why the trapezoidal cross-section of a crane hook is preferred over a rectangular 

cross-section. 
 

 i) Define stress concentration factor.  
 j) Explain Goodman’s law. Where it is used?  
    
  Part-II  

Q2  Only Focused-Short Answer Type Questions-  (Answer Any Eight out of Twelve) (6 x 8) 
 a) Derive the differential equation of equilibrium in three dimensions in the presence of 

body forces. 
 

 b) The major principal stress on an element of a steel member is 2000 kg/cm2 and the 
minor principal stress is compressive. If tensile yield point of steel is 3000 kg/cm2, find 
the minor principal stress at which failure will occur according to maximum distortion 
energy theory. 

 

 c) Explain about maximum principal stress theory. How it is different from maximum 
shear stress theory. 

 

 d) Compare the various theories of failure graphically.  
 e) A cantilever beam of stepwise constant cross section and area moment of inertia I and 

2I, as shown in figure below is loaded by a concentrated force P at its free end. 
Determine the deflection under the point of application of the force by using 
Castigliano’s theorem. 
 
 
 
 
 
 

 

 f) Determine the location of shear centre relative to point B of a beam of uniform wall 
thickness having cross section as shown in figure below. 
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 g) A cantilever beam of rectangular cross section is subjected to a load of 1000N at free 

end. The length, breadth and depth of the beam are 400cm, 4cm and 6cm 
respectively. The line of action of the load makes 300 with the vertical. Determine the 
maximum stress in the beam. 

 

 h) Explain the Winkler-Bach theory as applicable to bars of large initial curvature.  
 i) A thick cylinder 10 cm inside diameter and 20 cm outside diameter is subjected to an 

internal fluid pressure of 60 N/cm2. Calculate the tangential stresses at the inside and 
outside surfaces and also plot the stress distribution curves. 

 

 j) A glass fiber reinforced nylon composite contains E-glass fibers 30% by volume. 
Calculate the percentage of load carried by the fibers when the composite is loaded. 
The modulus of elasticity of the constituents are Eglass=72 GPa and Enylon= 2.8 GPa. 

 

 k) What do you mean by endurance limit of a material? Describe about different types of 
loading which causes fatigue with neat sketch. 

 

 l) Write a short note on Micromechanics of composite materials.  
    
  Part-III  
  Only Long Answer Type Questions (Answer Any Two out of Four)  

Q3 a) The state of stress at a point is such that σx= σy= σz=τxy=τyz=τzx=5 N/mm2. Determine 
the principal stresses and their directions. 

(10) 

 b) Write short note on stress invariants. (6) 
    

Q4  For the crane hook shown in the figure below determine the largest tensile stress in 
section a-a. 
 
 
 
 
  
 
 
 
 
 
 

(16) 

    
Q5  A compound cylinder is made of an inner steel cylinder with internal and external radii 

of 80 mm and 90 mm respectively encased inside another cylinder made of copper 
with outer radius 100 mm. The combination has a shrink fit of 2 mm. If the Young’s 
modulus and Poisson’s ratio of steel and copper are as given below, find the pressure 
developed due to shrink fit. 
Es =210 GPa, µs=0.3, Ec =210 GPa, µc=0.3 . 

(16) 

    
Q6 a) Determine the location of shear centre O of a thin-walled beam of uniform thickness 

having cross section as shown in figure below. 

 

(10) 

 b) Derive the equation for Soderberg’s law for fatigue design. (6) 
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