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Q.1(a) 

What is the physical significance of the Lagrangian derivate operator ቀ
஽

஽௧
ቁ 

[2] 1 1 

Q.1(b) Show that for any quantity ∅: 
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Q.2(a) Show that the final discretized form of the Laplace Equation (∇ଶ𝑇 = 0) can be 

expressed as: 
4𝑇௜,௝ − 𝑇௜ିଵ,௝ − 𝑇௜,௝ିଵ − 𝑇௜ାଵ,௝ − 𝑇௜,௝ାଵ = 0 

Assume the central difference scheme of discretization with ∆𝑥 = ∆𝑦 
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Q.2(b) A two-dimensional rectangular plate is subjected to uniform temperature 
boundary conditions. As shown in the figure below.  

 
Develop 9 linear algebraic equations for the internal nodes using the 
discretized equation above. 
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Q.2(c) Write the final set of equation in the form of [𝐴][𝑇] = [𝐵] [2.5] 2 3 
     

Q.3 Determine the boundary conditions for the flow of Helium (He) gas as shown 
in the following sketch. Provide detailed information of assumptions, 
governing equations, dependent and independent variables, and numerical 
values of the boundary conditions.     
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Q.4 Answer the following questions pertaining to the finite volume method. 
(a) Obtain an integral formulation of the governing equation 02  STk

where S represents a distributed source of heat.   
    

(b) Provide a list of the steps followed to implement the finite volume method.
  

(c) What are the advantages of the finite volume method?  
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