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QA (@
(b)
Q2 ()
()
(i)
(b)

Solve the system of linear equation below by Gauss-Seidel iteration method.
X;+ 5x; =9
ZX2 + QX3 =6
B8xy + 2x5+ 2% =9
(15 Marks)

Examine the least positive root of the function f(x) = 3x% — 3x% — 3x + 1 as shown
in Figure Q1(b) by using Newton-Raphson method. Iterate until | T €=
0.0004.

(10 marks)
Given a set of data as in Table Q2(a)
Table Q2(a)
k3 1.0 1.3 1.6
fx) 0.765 0.620 0.455
Approximate f(1.4) using Lagrange interpolating polynomial.
(5 marks)

If is added in the data in Table Q2(a), estimate f(1.4) using Newton divided-
difference interpolating polynomial.

(10 marks)

Given the matrix

g —2 2
A=1-2 2 =2
2 —~2 0

Use the inverse power method to find the smallest eigenvalue and its corresponding

eigenvector of the matrix A using V® = (0 1 0)7. Iterate until |my,,, — my| <
0.0005.

(10 marks)
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Q3

Q4

Q5

(2)

(2)

(b)

A periodic function f (x) is defined by
fie) = m —-1<x<1
and

f(x) = f (x+2)

1) Sketch the graph of the function over -3 < x < 3

(6 marks)
i1) Evaluate the Fourier coefficients corresponding to the function.
(10 Marks)
1i1) Solve the corresponding Fourier series.
(9 Marks)

The radial temperature distribution in a cylinder is governed by

d’T 1dT

dr® iy dr
If inner radius is 5 units and outer radius is 10 units. The inner and outer surfaces are
maintained at 120°C and 60°C respectively. Use the finite element method with 2 equal
element to find its stiffness matrix.

(10 Marks)

Given
2 -1 0
A=|-1 2 -1
0 -1 1

Evaluate the largest eigenvalue and its corresponding eigenvector using Power
Method. Use V@ = (1 1 0)7 and iterate until |my,, — m,| < 0.005. Do your
computation in 4 decimal places.

(15 marks)
(a) Determine the general solution of the following equation
d
d—z = sec’y
(5 marks)
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(b)

Use the method of separation of variables to solve the following initial-
boundary value problem :

; : . . 82
Partial Differential Equation => 2% = 3 —E, O<x<m, t>0,
q at dx2

Boundary conditions =>u (0,t) =0, u (m, t) =0,
Initial conditions => u (x, 0) = x (7 —x)

(20 Marks)

-END OF QUESTION -
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