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Q.1(a) Solve the system of linear equations using the Gaussian elimination method. 

x + 2y + 3z = 9 
4x + 5y + 6z = 24 
7x + 8y + 9z = 48 
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Q.1(b) Consider the following stress tensor and find the principal stresses and directions of 
this stress state. 
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Q.2(a) Find the real root of the equation x4 - x - 10 = 0, after three iterations by Newton-
Raphson's method. Assume initial guess 1.6. 

[5] 2 3 

Q.2(b) Find the Lagrange interpolating polynomial that passes through these points      (1, 1), 
(2, 4) and (3, 9). 
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Q.3(a) The river flow velocity is measured at different point across a river’s cross-section at 
regular intervals. The river is divided into 4 equal segments along depth. The data 
given below. Using Simpson’s 1/3 rule, estimate the total flow rate (m3/s) across the 
cross-section of the river. 

Depth (m) Velocity (m/s) 
0 2 
1 1.75 
2 1.5 
3 1 
4 0.5 
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Q.3(b) Approximate the integral of f(x) = exp(-x2) over the interval (-1, 1) using Gauss-
Legendre Quadrature with n=3. 
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Q.4 Consider the logistic growth equation, 0 5 1
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, take initial condition, y(0) 

= 10 and step size 0.1. Calculate y up to 3 iterations using Euler’s method.  
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Q.5 Solve the diffusion equation 
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, when 0 ≤ x ≤ L, with boundary conditions u 

(0, t) = 0, u (L, t) = 0 and initial condition u (x, 0) = 0. Find the solution for u(x,t). 
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