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Q.1(a) Define Metric, Norm and Inner Product of vector with example. [5] 
Q.1(b) Generate an orthonormal set from the linearly independent set (2,0,1), (2,1,3) and (4,1,2) in R3 [5] 

   
Q.2(a) The following equations is obtained after a finite difference technique is applied to a problem 
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If k=1 choice for 𝑥 = [1 1 1 1 1]  use the Gauss-Siedel method to solve these linear simultaneous 
equations. Do three iterations only. 

[5] 

Q.2(b) Determine the eigenvalues and eigenvectors for the A using polynomial method. 

𝐴 =  
2 2 −6
2 −1 −3

−2 −1 1
 

[5] 

   
Q.3(a) Classify partial differential equations based on coefficient and give example for each type. [5] 
Q.3(b) Obtain the dominant eigenvalue and corresponding eigenvectors of the following matrix A using the 

power method. Also obtain the correct sign of the eigenvalue. 

𝐴 =  
0 2 3

−10 −1 2
−2 4 7

 

[5] 

   
Q.4 Consider the problem of heat conduction in a one-dimensional slab(0 < x < 1), the surface at x = 0 is 

insulated and at x = 1 is losing heat to the environment at a rate proportional to the temperature 
difference between the surface and the ambient. The transient temperature profile is governed by 
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Solve the partial differential equation using separation variable method. 

[10] 

   
Q.5 Solve the following problem using Green’s function 

𝑑 𝑇

𝑑𝑥
−  

𝑑𝑇

𝑑𝑡
= 𝑥 

Subject to 𝑇(𝑥 = 0) = 1, (𝑥 = 1) = 2  

[10] 
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