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Q.1. Derive the governing differential equation of the system shown in Fig.1 (Tapered bar subjected to a body force f(x) 

and a concentrated end load).  Find the weak form of the derived differential equation using Modified Galerkin 

approach. Taking this weak form equation formulate the Finite Element equation considering the whole bar as one 

linear element. Solve this derived FE equation by taking, f(x)=30kN/m3,A=0.002 m2,L=2m and E=200GPa.  Find the 

displacement, strain and stress at the centre of the bar.                                                                                                     [25] 

 
 

Fig.1 Tapered  bar subjected to body force and concentrated force  

 

Q.2. Find the approximate solution of the differential equation given below by (i) Collocation method (ii) Galerkin 

method,  (iii) Ritz method(Minimization quadratic functional and weak form).                                                              [20] 
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Find the values of   at        and       in all methods. 

 

Q.3. Write the different steps in finite element analysis. What do you understand by variational formulation.                 [5] 
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