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Answer Question No.1 and 2 which are compulsory and any four from the rest. 
The figures in the right hand margin indicate marks. 

  
Q1  Answer the following questions: multiple type or dash fill up type (2 x 10) 

 a) Polar moment of inertia of circular cross section of shaft (of diameter d) is 
……….. 

 

 b) Shear modulus is the ration of ………..and ……..  
 c) Hook’s law holds good upto………..  
 d) Point of contra flexure where…………………………  
 e) Strain energy of a member (for gradually applied load) is……………..  
 f) The point of contra flexure is a point where…………………  
 g) Buckling load for fixed-fixed column is ………………  
 h) Maximum normal stress theory is used for ………………….material.  
 i) Eulers formula is applicable to…………..column 

Only long, (b) Only short, (c) Long as well as short, (d) Any of these. 
 

 j) The neutral axis of the cross-section a beam is that axis at which the bending 
stress is…………… 

 

    
Q2  Answer the following questions: Short answer type (2 x 10) 

 a) What do you mean by homogeneous and isotropic material?  
 b) What are thermal stresses?  
 c) What do you mean by volumetric strain?  
 d) Define Poision’s ratio.  
 e) What is the flitched beam and what are its advantages?  
 f) What is flexural rigidity?  
 g) What is hoop stress?  
 h) What are sagging and hogging in bending moment?  
 i) What is critical load of column?  
 j) Define proportional limit.  
    

Q3 a) A bar of 30 mm diameter is subjected to a pull of 60 kN. The measured 
extension on gauge length of 200 mm is 0.09 mm and change of diameter is 
0.0039 mm. calculate the poison’s ration and the Shear modulus. 

(10) 

 b) Define shear stress and explain the principle of shear stress. (5) 
    

Q4 a) A thin spherical shell of 80 cm internal diameter is 1 cm thick. The internal liquid 
pressure in the shell is 3 N/mm2. Find increase in diameter and volume. 
(Take E=2 x 105 N/mm2 and Poisson’s ratio = 0.3) 

(10) 

 b) Derive the expression for volumetric strain of a thin spherical vessel subjected 
to internal pressure. 
 
 
 

(5) 
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Q5 a) A rectangular beam 300 mm deep is simple supported over a span of 4 meters. 
What UDL per meter the beam may carry, if the allowable bending stress is 120 
N/mm2?  
(Take I= 8 x 106mm4) 

(10) 

 b) Explain what you understand by ‘beam of uniform strength’, and how can it can 
be achieved?    

(5) 

    
Q6 a) There is a simply supported beam with UDL (w/meter) over its full length and a 

point load  (P) at its mid point. Draw the SF and BM diagram. 
(10) 

 b) What do you mean by ‘Point of contra flexure’? Explain with reason if it exists in 
a cantilever. 

(5) 

    
Q7 a)  A shaft is transmitting100 kW at 180 rpm. If allowable stress in the material is 

60 N/mm2, determine the suitable diameter for the shaft. The shaft is not to twist 
more than 10 in a length 3 meters. 
(Take C= 80 kN/mm2) 

(10) 

 b) Derive an expression for the stiffness of closely-coiled helical spring subjected 
to axial load. 

(5) 

    
Q8 a) Derive the expression for the slope and deflection of a SSB with central point 

load. 
(10) 

 b) Explain the Principle of super position-Castigliano’s theorem . (5) 
    

Q9 a) Derive an expression for crippling load for the column, when both of the ends 
are fixed.  

(10) 

 b) Explain the limitation of Euler’s formula. (5) 
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