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Answer Question No.1 and 2 which are compulsory and any four from the rest. 
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Q1  Answer the following questions: multiple type or dash fill up type (2 x 10) 

 a) Consider a simply supported two-dimensional beam 

 
If the beam is converted into a fixed-fixed beam as  

 
then the degree of static indeterminacy will  
increase by 3,  (b)increase by 2, (c) decrease by 1, (d) decrease by 3 
 

 

 b) A bending moment M applied in any longitudinal plane parallel to the z axis may be 
resolved into components _______and _________ by the normal rules of vectors. 
 

 

 c) A horizontal cantilever steel beam of rectangular cross section having width b and 
depth d is vibrating in vertical plane. The natural frequency of bending vibration is 
highest when  

 
b = 10, d = 10, (b) b = 20, d = 5, (c) b = 5, d = 20, (d) b = 25, d = 4 
 

 

 d) Consider a beam in bending with a solid circular cross-section of 1 mm2, which is 
subjected to a transverse shear force of 1 N. The shear stress at the center of the 
cross-section (in N/m) _________________________. 
 

 

 e) What are the four typical loads on an aircraft? 
Tension, torsion, creep, elongation 
Elasticity, shear, compression, torsion 
Tension, compression, torsion, shear 
Compression, buckling, elasticity, shear 
 

 

 f) The neutral axis always passes through __________ of area of a beam’s cross-
section 
 
 

 

                    

http://www.bputonline.com

http://www.bputonline.com

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


 
 g) The two non-zero principal stresses at a point in a thin plate are ܯ 25 = 1ߪߪPa 

and ܯ 25−= 2ߪߪPa. The maximum shear stress (in ܯPa) at this point is _____.  
 

 

 h) The movements of the air in turbulence are generally known as 
_________________and produce changes in wing incidence, thereby subjecting the 
aircraft to sudden or gradual increases or decreases in lift from which normal 
accelerations result. 
 

 

 i) Buckling of the fuselage skin can be delayed by 
(A) increasing internal pressure. 
(B) placing stiffeners farther apart. 
(C) reducing skin thickness. 
(D) placing stiffeners farther and decreasing internal pressure. 
 

 

 j) A simply supported slender column of square cross section (width=depth=d) has 
to be designed such that it buckles at the same instant as it yields. Length of the 
column is given to be 1.57m and it is made of a material whose Young’s modulus 
is 200 GPa and yield stress is 240 MPa. The width, d, of the column (in cm) 
should be _________________. 

 

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

 a) Explain the basic theory of thin plates?  
 b) What is symmetrical bending and clearly explain with figure?  
 c) Define Shear flow  
 d) What are the properties of shear centre?  
 e) Define structural idealization  
 f) Explain about air loads  
 g) Explain the theory of the torsion of closed section beams?  
 h) A bending moment M applied in any longitudinal plane parallel to the z-axis may 

be resolved into components? 
 

 i) Explain different parts of wing  
 j) Draw and explain construction and different parts of wing  
    

Q3 a) Write short notes on the following: i. Symmetrical bending ii. Unsymmetrical 
bending. 
 

(10) 

 b) Derive (σ z ) = [ (My I xx – Mx I xy ) / (I xx I yy – I 2 xy )] x +[ (Mx I yy – My I xy ) / 
(I xx I yy – I 2 xy )] y. 

(5) 

    
Q4 a) Explain the neutral axis method of bending stress determination an arbitrary 

section is subjected to bending moments Mx and My.     
 

(10) 

 b) A single cell, thin-walled beam with the double trapezoidal crosssection shown in 
Fig is subjected to a constant torque T =90 500Nmand is constrained to twist 
about an axis through the point R. Assuming that the shear stresses are 
distributed according to the Bredt–Batho theory of torsion, calculate the 
distribution of warping around the cross-section. Illustrate your answer clearly by 
means of a sketch and insert the principal values of the warping displacements. 
The shear modulus G=27 500N/mm2 and is constant throughout. 

(5) 

    
Q5 a) Derive the Bredt-Batho formula for thin walled closed section beams with the help 

of neat sketch. 
 

(10) 

 b) A box beam with 50 cm length is subjected to loads Px=8kN and Py=25kN as 
shown in fig. The stringer area is 3 cm2 each. Find the maximum bending stress at 
Stringer A,B,C,D.  

(5) 
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Q6 a) Derive and obtain an expression for shear flow due to bending in the case of an 
arbitrary thin walled open section subjected to bending. How to modify the results 
you obtained for the case of closed section. 
 

(10) 

 b) Find the shear centre of the section shown in fig. Area    a=b=4 cm2  and c=d=2 
cm2 SY=1000N 

 

(5) 

    
Q7 a) The cantilever beam shown in Figure is uniformly tapered along its length in both 

x and y directions and carries a load of 100 kN at its free end. Calculate the forces 
in the booms and the shear flow distribution in the walls at a section 2 m from the 
built-in end if the booms resist all the direct stresses while the walls are effective 
only in shear. Each corner boom has a cross-sectional area of 900 mm 2 while 
both central booms have cross-sectional areas of 1200 mm. 
 

(10) 

 b) Write a detailed note on the following i. Fuselage frames  ii. Wing ribs (5) 
    

Q8 a) Explain about the Wagner’s theory of beams? Give example with neat diagram  (10) 
 b) What is the Tensional field beams? And explains its importance (5) 
    

Q9 a) Derive the equation to find out shear flow in a tapered wing. (10) 
 b) Write a detailed note on the following i. Fuselage frames ii. Wing ribs (5) 
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