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Find the root of sin (2x)+ x* =3 =0 by using secant method at the interval [1, 2].
Iterate until |f(x,. )} <& =0.005.

(12 marks)

Given the system of linear equations
6x, —2x, +x, =11
—2x, +Tx, +2x; =3
x, +2x, = 5x, = -1
Solve the above system by using Gauss-Seidel iteration method up to 4 iterations
only.
(13 marks)

Given matrix A defined by

4 2 0
A=|1 4 2
01 4

Find the dominant eigenvalue and its corresponding eigenvector for matrix A by
using power method. Use initial guess for eigenvector, vO =1 1 1).
Calculate until |m,,, —m,| < 0.005.

(15 marks)

4
1+ x?

1
Find the approximate value of j dx by using %Simpson’s rule with step
0

size, h=0.1.

(10 marks)
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Apply fourth-order Runge-Kutta method (RK4) to solve the following initial

value problem

é)—/:—Zx—y, 0<x<03

dx
with initial value y(0) =—1 and step size, #=0.1.

(10 marks)
Solve the boundary-value problem of
" x
y —(1—;) y=x, y()=2 and y(3) = -1
by using the finite-difference method with grid size, h=Ax=0.5.
(15 marks)

Let u(x,?) be the displacement of uniform wire which is fixed at both ends along
x -axis at time 7 . The distribution of u(x,?) is given by the wave equation
ot ox*’

with the boundary conditions u(0,/)=u(1,/)=0 and the initial conditions

O0<x<l1,t>0

u(x,0) =sindnx, aa—l;(x, 0) =0 for 0 < x <1. Solve the wave equation up to level

¢ = 0.1 by using finite-difference method with Ax =h=0.25 and Az =k =0.1.
(10 marks)

2
Given the heat equation —af;— = —g—lzi, 0<x<1, and ¢t>0 with the boundary
X
conditions #(0,£) = 20¢>, u(l,) =10¢ and the initial condition #(x,0) = x(1-x).
Solve the heat equation up to level ¢ = 0.3 by using finite-difference method with
Ax=h=05 and At =k=0.1.

(15 marks)

- END OF QUESTION -



BWM 30602

FINAL EXAMINATION

SEMESTER / SESSION: SEM 1/2012/2013 PROGRAMME: 2/3 BEE
COURSE: ENGINEERING MATHEMATICS 1V CODE : BWM 30602

FORMULAS

Secant method X, = % ];(Zc”‘ ))_ x;zf()x,.) .i=0,1,2,3,...
Xin) —J X,

i—1 n
(k+1) (k)
b, - Zaf;x, - Z a;x;
j=1 .

j=i+l _
Jd=12,....n

Gauss-Seidel iteration method x**" =

a..

Lagrange polynomial
1 n(x—x;
P (x)=Y L(x)f(x)i=0,12,...,n where L(x)=]] (x-x,)
i=0

j=0 (xi '—xj)
j#i

S+ - fx-h)
2h
fE+h)-2f(x)+ f(x—h)
h2

3-point central difference: f'(x) =

f'x)=

b n— n—
Simpson’s % rule: jf(x)dng— fiif,+4% £ 4257
a i=1 i=2

iodd even

Power Method v**" = -I——Av"‘) , k=0,1,2,...
mk+l

Classical 4™ order Runge-Kutta method. y,,, =y, + %(k, +2k, + 2k, +k,)
h k,
where & =hf(x,,y,) k, = hf(x, +5,y,. +7)

k
k= hf (x, +—'23,y,- +2) ki =H by, )

Boundary value problems
’ i+l i " i+ -2 i T Vie
y,-zyl yl’ yiz)’1 )2’ Yia
2h h

Finite difference method:

0%u _[ ¢ 8*u o U i, “2ui,j +u . _c? Uiy —2ui,j +u,,,,;

o ), o’ ), k? h?
au(-x’()) u; J+1 Lo g(x )

ot 2k '

ou _ 2 azu ui,j+l —ul_] 2 ul—lj —2ui,j +u1+l]
a) T\ < K e

it X

1.j iJ




