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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) Shear modulus is the ration of ………..and ……..  
 b) On a principal plane, shear stress is ……..  
 c) The energy stored in a body when strained within elastic limit is known 

as……………… 
 

 d) The poison’s ratio is the ratio of ……and ………….  
 e) The neutral axis of the cross-section a beam is that axis at which the bending 

stress is…………… 
 

 f) The point of contra flexure is a point where…………………  
 g) The ratio of hoop stress to longitudinal stress in cylindrical pressure vessels is 

…………. 
 

 h) Maximum deflection of cantilever beam subjected to point load at its free end 
is………. 

 

 i) The relation between E and K is ……..  
 j) For ductile material, the best theory of failure is…………  
    

Q2  Answer the following questions: Short answer type (2 x 10) 
 a) Define yield point  
 b) What is thermal stress? explain  
 c) What is Neutral axis?  
 d) What is twisting moment?  
 e) Define Bulk modulus.  
 f) Explain the secondary strain.  
 g) What is principal stress?  
 h) What is torsional rigidity?  
 i) What is maximum shear stress theory?  
 j) What is a composite beam?  
    

Q3 a) A steel bar is 900 mm long. It’s both the ends 30 mm in diameter and length 
of 200 mm. The middle portion of the bar is 15 mm diameter 500 mm long. If 
bar is subjected to  15 kN, find the extension of the bar. 
(Take E=200 GPa) 

(10) 

 b) What is strain energy? Calculate the Strain energy due to suddenly applied 
loads. 

(5) 

    
Q4 a)  The strains measured on a strain rosette (Delta) are as follows: 

ɛ0=450 x10-6, ɛ60= - 600 x10-6, ɛ120=150 x10-6   
Determine the principal stresses and their directions      
(Take E =200 GPa and Poisson’s ratio, γ=0.3 for the material) 

(10) 

 b) Explain the Mohr’s stress circle. (5) 
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Q5 a) The beam ABCD shown in the figure has overhangs  at each end and carries 

a uniform load of intensity q.For what ratio b/L will the bending moment at the 
midpoint of the beam be zero? 

 

(10) 

  
b) 

 
A point load (W) is acting at the midpoint of cantilever beam (of length L). 
Draw the SF and BM diagram.  

 
(5) 

    
Q6 a) A horizontal cantilever 2.5 m long is of rectangular cross section 50 mm wide 

throughout its length, and depth varying uniformly from 50 mm at the free end 
to 150 mm at the fixed end. A load of 3 kN acts at the free end. Find the 
maximum bending stress induced. 
(Neglect the weight of the beam) 

(10) 

 b) Calculate the dimensions of strongest section (of beam) that can be cut out of 
a circular log of wood 25 cm in diameter. 

(5) 

    
Q7 a) A hollow shaft is to transmit 300 kW at 80 rpm. If the nshear stress is not to 

exceed 60MN/m2 and internal diameter is 0.6 of the external diameter and the 
maximum torque is 1.4 times of mean torque. Find the external and internal 
diameter of the shaft. 

(10) 

 b) Explain the strain energy in hollow shaft subjected to torsion. (5) 
    

Q8 a) Find the Slope and deflection of (SSB) beams subjected to central point load 
by integration method. 

(10) 

 b) What is the maximum principal stress theory? Explain. (5) 
    

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

(10) 

 b) Explain the Maximum strain energy theory. (5) 
 

http://www.bputonline.com

http://www.bputonline.com

http://www.bputonline.com
http://www.bputonline.com

