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Answer Part-A which is compulsory and any four from Part-B. 
The figures in the right hand margin indicate marks. 

  
Part – A (Answer all the questions) 

Q1  Answer the following questions: multiple type or dash fill up type (2 x 10) 
 a) A column with highest equivalent length has 

(i) Both ends fixed 
(ii) Both ends hinged 

(iii)One end fixed and the other end free 

(iv) One end fixed and the other end hinged 

 

 b) A  fixed  beam  of  length(l)  carries  a  point  load(W)  at  the  centre.  The 
deflection at the centre is: 

(i)  Same as for simply supported beam 
(ii) Half of the deflection for a simply supported beam 
(iii) One fourth of the deflection for a simply supported beam 
(iv) Double the deflection for a simply supported beam   

 

 c) At neutral axis of simply supported beam, there is, 
(i)  Maximum tensile stress 
(ii) Maximum compressive stress 
(iii) Zero stress 
(iv) Tensile  stress  on  one  side  and  compressive  stress  on  other 

side. 

 

 d) The  Rankine’s  constant(a)  for  a  given  material  of  a  column  depends 
upon the 

(i)  Length of column 
(ii) Diameter of column 
(iii) Both (i) and (ii) 
(iv) None of above 

 

 e) A dead load is one that  
(i)  Remains constant 
(ii) Cannot be neglected 
(iii) Varies continuously with time 
(iv) Is not considered while making the stress analysis  

 

 f) The slenderness ratio is zero when 
(i)  Column is restrained against rotation and translation at one end 
(ii) Both ends of column are entirely free 
(iii) Column is supported on all sides throughout its length 
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(iv) The concept of zero slenderness doesn’t exist. 
 g) For the solution of problems on fixed beam, the condition is 

(i)  Area of free B.M diagram= area of fixed B.M diagram 
(ii) The distance of the centroid of the free B.M diagram from an end 

should  be  equal  to  the  distance  of  the  centroid  of  fixed  B.M 
diagram from the same end 

(iii) Both (i) and (ii) 
(iv) None of above 

 

 h) The  strain  energy  stored  in  a body  due  to  external  loading,  within  the 
elastic limit, is known as  

(i)  Malleability 
(ii) Ductility 
(iii) Toughness 
(iv) Resilience  

 

 i) A  fixed  beam  is  a  beam  whose  end  supports  are  such  that  the  end 
slopes  

(i)  Are maximum 
(ii) Are minimum 
(iii) Are zero 
(iv) None of above 

 

 j) ______ theory states that the failure of a material occurs when the maximum strain 

energy in the material reaches the maximum energy of the material t the elastic limit 

in simple tension. 

(i) Maximum principle stress energy  

(ii) Maximum strain energy  

(iii) Maximum principle shear stress energy  

(iv) Maximum distortion energy  

 

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

 a) Define Beam  
 b) Differentiate between trusses and frames  
 c) What are the types of failures?  
 d)  Define effective length of a column.  

 e) Write the expression for strain energy due to shearing stresses.   
 f) What are the Advantages of Continuous beams over simply supported beam?  
 g) Define Maxwell’s reciprocal theorem.   
 h) Define beam column  
 i) What are the limitations of Euler’s formula?  
 j) Find the strain energy per unit volume, the shear stress for a material is given as 50 

N/mm2.  Take G = 80000 N/mm2. 

 

    
  Part – B (Answer any four questions)  

Q3 a) What is strain energy and derive the expression for strain energy stored due to axial 

loading? 

(2+8) 

 b) Why study of failure theory is necessary (5) 
    

Q4 a) Analyze the truss shown in figure and determine the forces in all the members. (10) 
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 b) What  are  various  types  of  support?  Explain  with  neat  sketches  along  with  the 

reactions at the respective supports. 

(5) 

   

 

 

Q5 a) A  cantilever  ABC  is  fixed  at  A  and  rigidly  propped  at  C  and  is  loaded  as  shown  in 

figure. Find reactions at  C. 

 

(10) 

 b) Find the deflection at the free end of a cantilever carrying a concentrated load at the 

free end. Assume uniform flexural rigidity. 

(5) 

    
Q6 a) State and prove Clapeyron's three moment theorem (10) 

 b) Write short note on propped cantilever beam.  (5) 
    

Q7 a) Derive the expression for crippling load when one end of a column is fixed and other 

is free. 

(10) 

 b)  What are the assumption made in Euler’s theory? (5) 
    

Q8 a) A fixed beam AB of length 3m carries a point load of 45kN at a distance of 2m from 

A. If the flexural rigidity (i.e. EI) of the beam is 1x 104 kNm2, determine: 

(i) Fixed end moments at A and B 

(ii) Deflection under the load 

(iii) Maximum deflection 

(iv) Position of maximum dflection 

(10) 

 b) Principal stresses in a M.S. body are +40 MN/m
2
 and -100 MN/m

2
, the third principal 

stress being zero. Find the factor of safety based on the elastic limit if the criterion of 

failure for the material is the maximum principal stress theory. Take the elastic limit 

stress in simple tension as well as in simple compression to be equal to 210 MN/m2. 

(5) 

    
Q9 a) Determine the ratio of the buckling strengths of two circular columns – one hollow 

and the other solid. Both the columns are made of the same material and have the 

same length, cross-sectional area and end conditions. The  internal diameter  of the 

hollow column is half of its external diameter. 

(10) 

 b) Explain “Maximum principal stress theory” (5) 
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