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Q.1(a) Explain the difference between Finite Element Method and Finite difference Method. [2] 1 2 
Q.1(b) Obtain an approximate displacement equation by using least squares method for the 

simply supported beam shown in Figure 1 using the trial solution y(x)=Asin(πx/H).The 
governing differential equation is 

[3] 1 4 
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Figure 1 

   

Q.2(a) What are the rules for the meshing i.e. element size and nodes? [2] 1 1 
Q.2(b) Explain any six methods for solving boundary value problem.  [3] 1 2 

     
     

Q.3(a) What are the properties of the shape function? [2] 2 1 
Q.3(b) The coordinate ξ shown in Figure 2 is a natural coordinate whose origin is at the 

center of the element. The value of ξ at nodes i and j is 1 and -1, respectively. 
Develop the shape functions 𝑁௜(ξ) and 𝑁௝(ξ) starting with 𝛷(𝜉) = 𝑎ଵ + 𝑎ଶ𝜉 and solving 
for 𝑎ଵ and 𝑎ଶ. 

[3] 2 3 

 

 
Figure 2 
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Q.4(a) Derive the Galerkin’s formulation of nodal residue integrals for the given one 
dimensional differential equation 

𝐷
𝑑ଶ𝜑

𝑑𝑥ଶ
+ 𝑄 = 0 

Boundary conditions φ(0)= 𝜑଴ and φ(H)= 𝜑ு 

[2] 2 3 

Q.4(b) Evaluate the Galerkin’s integrals using linear elements [3] 2 4 
     
     

Q.5(a) Obtain the nodal displacement for the beam shown below. The governing eq. is  

𝐸𝐼
𝑑ଶ𝑦

𝑑𝑥ଶ
−𝑀(𝑥) = 0 

 
where all elements lengths are equal and EI=2(1010) N.cm2  

 

[2] 3 4 

Q.5(b) Derive the global stiffness matrix of the above problem by direct formulation method [3] 3 1 
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