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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) Explain how unsymmetrical bending is developed in a beam?  
 b) Find the expression for the stresses due to unsymmetrical bending?  
 c) What is shear center?  
 d)  What is shear flow?   
 e) Write bredth-batho equation?  
 f) Define principle axis of a section and give an expression to determine it.  
 g) Define Biot and Savart Law?  
 h) Write a short note on in elastic buckling?   
 i) What are functions of wing ribs?    
 j) Define Warping?  
    

Q2 a) Bring out the differences between Symmetrical and unsymmetrical bending. 
What are principal axes of inertia? 
 

(5) 

 b) A bending moment of 3000 Nm is applied to the cross - section shown in 
Figure at an angle of 300 to the vertical y-axis such that Mx and My both 
produce tension in the positive x-y quadrant. Obtain the expression for 
bending stress. 
 
 

 

(5) 

    
Q3 a) Derive the displacement associated with shear flow of a closed section beam 

under torsion using Bredt-Batho theory. 
 
 

(5) 
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 b) A thin-walled closed section beam has the singly symmetrical cross-section 

shown in figure. Each wall of the section is flat and has the same thickness t 
and shear modulus G. Calculate the distance of the shear centre from point 4. 

 

(5) 

    
Q4 a) Determine the shear flow distribution in the beam section of the figure, when it 

is subjected to shear load in its vertical plane of symmetry. The thickness of 
the walls of the section is 2 mm throughout. 
 

(5) 

  
b) 

 
A thin - walled single - cell tube is subject to torsion. Derive an expression for 
shear  
plow in the walls of the tube. 

 
(5) 

    
Q5 a) What is an eigenvalue problem and eigenfunctions in buckling?  Explain with 

suitable sketches. 
 

(5) 

 b) A thin square plate of side ‘a’ and thickness ‘t’ is simply supported along each 
edge, and has a slight initial curvature giving an initial deflection 

0 sin sinx yw
a a


 

  

If the plate is subjected to uniform compressive stress ‘σ’ in the x-direction, 
find an expression for the elastic deflection w normal to the plate.

 

(5) 

http://www.bputonline.com

http://www.bputonline.com

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


    
Q6 a) A thin-walled tube having a cross-sectional area `A' and wall thickness `t', is  

subject to twisting moment Mo. Derive and obtain the expression for cell twist. 
 

(5) 

 b) Explained about the open and closed section beam. (5) 
    

Q7  A Wagner beam of length 1200mm, fixed as a cantilever is subjected to a tip 
load of 5kN. The depth of the beam is 400mm and the stiffener spacing is 
300mm. The cross section areas of the flanges and stiffeners are 350mm2 
and 300mm2 respectively. The elastic section modulus of each flange is 
750mm3, the thickness of the web is 2mm and the second moment of area of 
a stiffener about an axis in the plane of the web is 200mm4. Determine the 
maximum stress in a flange and also whether the stiffeners will buckle or not. 
B = 70000N/mm2 

(10) 

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

 a) Cell structures  
 b) Shear center and Elastic axis.  
 c) Crippling strength  
 d) Wagner Beam  
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