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Answer Question No.1 (Part-1) which is compulsory, any EIGHT from Part-II and any TWO 

from Part-III. 
The figures in the right hand margin indicate marks. 

 
Part- I 

Q1  Only Short Answer Type Questions (Answer All-10) (2 x 10) 
 a) What is the total elongation produced in a bar due to its self-weight?  
 b) State the principal strains due to principal stresses in the direction of respective 

stresses. 
 

 c) Write the expression to estimate the circumferential stress in a thin shell.  
 d) What is the maximum bending moment for a simply supported beam carrying a 

load whose intensity varies uniformly from zero at one end to w per unit run at 
the other end? 

 

 e) State the assumption related to modulus of elasticity in ‘Theory of Bending’.   
 f) Determine the section modulus for a circular section of diameter 200 mm.  
 g) Define torsional rigidity.  
 h) What is Wahl’s correction factor?  
 i) What is equivalent length for a column of length l with both ends hinged?  
 j) State the strain energy and deflection due to bending.  
    
  Part- II  

Q2  Only Focused-Short Answer Type Questions-  (Answer Any Eight out of 
Twelve) 

(6 x 8) 

 a) A bar of 0.4 m long is 65 mm square in section for 130 mm of its length, 30 mm 
diameter for 90 mm and of 50 mm diameter for the remaining length. If a tensile 
force of 130 kN is applied to the bar, calculate the maximum and minimum 
stresses produced in it, and the total elongation. Take E = 200 GN/m2 and 
assume uniform distribution of load over cross sections.  

 

 b) A point is subjected to perpendicular stresses of 50 MN/m2 and 30 MN/m2, both 
tensile. Calculate the normal, tangential stresses and resultant stress and its 
obliquity on a plane making an angle of 30° with the axial of second stress. 

 

 c) A cylindrical air drum is 2.25 m in diameter with the plates 1.2 cm thick. The 
efficiencies of the longitudinal and circumferential joints are respectively 75% and 
40%. If the tensile stress in the plating is to be limited to 120 MN/m2, find the 
maximum safe air pressure. 

 

 d) Classify the beams based on type of supports.  
 e) Draw the bending moment diagram for a simply supported beam of length 2 m 

carrying load as below: 
UDL of 1 kN/m for a length of 0.5m from the left most support, a point load of 2 
kN at a distance of 0.5m from left support, a point load of 5 kN at a distance of 
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1.5 m from left support, an UDL of 1 kN/m on a span length of 1 m from the right 
most support.  

 f) A beam consists of a symmetrical rolled steel joist. The beam is simply supported 
at its end and carries a point load at the centre of span. If the maximum stress 
due to bending is 140 MPa, find the ratio of the depth of the beam section to the 
span in order that the central deflection may not exceed 1/480 of the span. Take 
E = 200 GPa.  

 

 g) A hollow circular shaft 200 mm thick transmits 294 kW at 200 rpm. Determine 
the diameters of the shaft if shear strain due to torsion is not to exceed 8.6×10-4. 
Modulus of rigidity as 80 GN/m2. 

 

 h) Discuss the stresses those occur basically in a shaft.  
 i) A close coiled helical spring is made out of 10 mm diameter steel rod. The coil 

consists of 10 complete turns with a mean diameter of 120 mm. The spring 
carries an axial pull of 200 N. Find the maximum shear stress induced in the 
section of the rod. If C = 80 GN/m2, find the deflection in the spring, the stiffness 
and the strain energy stored in the spring. 

 

 j) A solid round bar 70 mm in diameter and 2.5 m long is used as a strut. One end 
of the strut is fixed, while its other end is hinged. Find the safe compressive load 
for this strut, using Euler’s formula. Assume E = 200 GN/m2 and factor of safety 
= 3. 

 

 k) In a metallic body the principal stresses are + 35 MN/m2 and -95 MN/m2, the 
third principal stress being zero. The elastic limit stress in simple tension as well 
as in simple compression is equal and is 220MN/m2. Find the factor of safety 
based on the elastic limit if the criterion of failure for the material is the maximum 
principal stress theory.  

 

 l) A steel bar 4 cm by 4 cm in section, 3 m long is subjected to an axial pull of 128 
kN. Taking E = 200 GN/m2, calculate the alteration in the length of the bar. 
Calculate also the amount of energy stored in the bar during the extension. 

 

    
  Part-III  
  Only Long Answer Type Questions (Answer Any Two out of Four) (16 x 2) 

Q3  A shaft section 100 mm in diameter is subjected to a bending moment of 4000 
Nm and a torque of 6000 Nm. Find : (i) The maximum direct stress induced on 
the section, and specify the position of the plane on which it acts. (ii) What stress 
acting alone can produce the same maximum strain? 
Take Poisson’s ratio = 0.3 

 

    
Q4  Derive the expression for slope and deflection by integration method for the beam 

for a cantilever beam subjected to a point load at the end. 
 

    
Q5  Derive the deflection and slope at free end of a cantilever of length l carrying 

uniformly distributed load w per unit run over whole length. 
 

    
Q6  Calculate the maximum value of slenderness ratio of a mild steel column for 

which Euler’s formula is valid: σc = 330 MN/m2, E= 210 GN/m2. 
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