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Q.1(a) What is Least squares method and how do we apply it in finite element methods, explain 

with example? 
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Q.1(b) Obtain an approximate displacement equation by collocation method for the simply 
supported beam shown in Figure 1 using the trial solution y(x)=A sin πx/H. The governing 
differential equation is 

𝐸𝐼
𝑑ଶ𝑦

𝑑𝑥ଶ
−

𝑀ை𝑥

𝐻
= 0 

Evaluate A by requiring the residual to vanish at (a) x=H/2, and (b) x=0.577H 
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Q.2(a) Evaluate the following integrals for triangular elements 
a) ∮ 𝑙ଵ

ଶ𝑙ଶ𝑙ଷ
ଶ 𝑑𝐴                b) ∮ 𝑙ଵ

ଶ𝑙ଶ
ଶ𝑙ଷ

ଷ 𝑑𝐴 
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Q.2(b) Derive the shape function for 4 noded rectangular Element in natural Coordinate system. 
And prove  the following: 

a) Ni+Nj+Nk+Nm=1          b) NK=1 at kth node and 0 on rest of the nodes. 
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Q.3 Evaluate [𝑘௘] and {𝑓௘} for linear triangular element in a two dimensional field equation  
when Dx = Dy = 1, G = 4, Q = 5, and the coordinates are Xi = 0.13, Yi = 0.01, Xj = 0.25, Yj = 
0.06, Xk  = 0.13,Yk = 0.13. 
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Q.4 Evaluate the following matrix   

(a) ∫ 𝐺[𝑁]்[𝑁]𝑑𝐴
஺

  for the triangular element. 

and  ( b)   ∫ 𝑄[𝑁]்𝑑𝐴
஺

  for the rectangular element.  
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Q.5 Determine the temperature distribution for the fin in figure using the grid shown where 
k = 3W/(cm°C), h = 0.1 3W/(cm2°C), and 𝜑௙= 20°C. Assume that convection heat loss 
occurs from the end of the fin.  

𝑘𝐴
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