
a. 
-CONFIDENTIAL

${ H o,
^l-1 

6
--.----

=. rL--.-r >
i IF\ZZTI Gra t--. I-, t-Na- | -o

-

rir [-t-,

!.A .v l.'

'rJ--

UNIVERSITI TUN HUSSEIN ONN MALAYSIA

FINAL EXAMINATION
SEMESTER II

SESSTON 20rll20l2

COURSE NAME

COURSE CODE

PROGRAMME

EXAMINATION DATE

DURATION

INSTRUCTION

MATT{EMATICS IV

BSM 2253

4BW

JUNE 2OI2

3 HOURS

ANSWER ALL QUESTIONS

THIS EXAMINATION PAPER CONSISTS OF FIVE (5) PAGES

CONFIDENTIAL



BSM 2253

Ql (a) Given si"(G)+ x=x2.

(i)
(ii)

Q2 (a)

(iD

(i) Find the interval of the roots of the nonlinear equation from the following
intervals:

[t. t,t.r],[t. Ll.s] ana [t. t, z.o].

Hence, find the root of the equation by using Bisection Method. Do your
calculations up to 3 iterations only.

(11 marks)

An engineer needs 4800m3, 5810m3 and 5690m3 of sand, fine gravel and coarse

gravel, respectively, at a construction site. There are three sources where these

materials can be obtained and the composition of the material from these sources is

shown on Table Ql.

Table Ql

%Sand %Fine sravel o/oCoarse Gravel

Source 1 l0 60 30

Source 2 25 20 55

Source 3 65 20 l5

(b)

Form a system of linear equations based on the above problem.

Hence, how many cubic meters must be hauled from each source in order to

meet the engineer's needs? Use Gauss Seidel Iteration method to solve this

problem. Do your calculations up to 3 iterations only.
(14 marks)

(D(b)

A polluted lake has an initial concentration of a bacteria of 107 parts/m3 , while the

acceptable level is only 5xl06parts/m' . The concentration of the bacteria will

reduce as fresh water enters the lake. The differential equation that governs the

concentration C of the pollutant as a function of time (in weeks) is given by

+*o.o6c--o,C(o):t6?dt
Using the Runge-Kutta 4" order method, find the approximate concentration of the

pollutant after 3.5 weeks. Take a step size of 3.5 weeks.
(14 marks)

Use the differential equation in Q2(a) to show that

C (r) = 107 e4'o6t

(Hint: Use Separable Equation Method).
Find the exact concentration of the pollutant after 3.5 weeks.(iD

(11 marks)
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Q3 (a) Use Simpson's funule to approximate the area bounded by the graph of

f (t) = cos' x

between ,=0r, x=3 and x-axis. Usen =6. Give youranswerto3 decimalplaces.

(Hint: Area= 
J [./(r) - g(r)]a ).
,l

(10 marks)

(b) Solve the system of linear equations below by Cholesky Method.

5x,+2x, -2:
2xr+5xr*2xr:)'

2xr+5x., =8.
(15 marks)

Q4 (a) Solve the differential equation *:+,r(t) = 1.

(Hint: Use Homogeneous Equation nnetnoOl.
(12 marks)

o) 
Table e4

x 2.1 2.4 2.6

r(*) 0.521 0.510 0.381

Based on the data in Table Q4,

(i) find the Newton's interpolatory divided-difference polynomial and

estimate the approximate value for f (2.5).

(ii) find f (2.5) it f (2.0):0.stOisaddedinthedatagiveninTableQ4.
(13 marks)
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FORT{ULAS

Nonlinear equations

. a+h
Bisection I ci =+, i =0,I,2,...

L

Newton-Raphson method : xi*t = ,, - #, 
i : 0,1,2,.. .

Svstem of linear equations:

Gauss- Seidel Iteration:

(t+l) b, - arrxr$) - orrrr(o)

att

, (k+r\ _ orrrr(o)
-r-(o*') - 

D2 - a^xi 
--

azz

' (k+t) (k+l)

_=_(o*') - 
D3-oyxi '-o32x2'

' azt

Ordinarv differential equations

Initial value problems:

Fourth-order Runge-Kutta Method: !i*r = y, ++Q\+2kr+2kr+ ko)
6"

where k, = hf (x,, Y,) kz = hf (x, *!, ,, *\)2''', 2'

k, = hf (x, *L, ,, .+, k+ = hf (x, + h, Y, + k,)
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Interpolation

Newton Divided-difference Method

LQ)= Tlol *,61'l(r-ro)+ fl'l1t-ro)(r-r,)*...* fl'l(r-roxr-r,)...(r-r,-,)

I xt f (',)= /ol f,Itl f,l'l f,ltl

0 xo f lnl
f lxo,xrl

_f[nl-fln]
xr -ro

-f fxo,x,xrl

_ flx,.x,f- flxo,x,l
xz-xo

f lxo,x,x,xrl

= 
f fx, x, xrf- f lxo, \' x rl

xt- xo

1 xr f 1,.,1

-f fx,'xrf
_fl+l-flql

xz-xt

-f fx,x,xrf
_ ffx,,xrl- f fx,,xrf

xz-xt

2 x2 f[*,]
'f fx,xrl

- f lnl- "f[*,]
xt-xz

a
J x3 f I*'l

Numerical Intesration :

I " ,^[ n-t n-2

Simpson's l d.' I)n >*"!l^+.f,+ot=, I.r,n,)
a

Simpson's I rule:^8
cb?-

!,f-la, " eolf, 
+ f, +3(f, + f, + fn + .f, +...+ .f,-z + .f*r)+2(f, + fu +--.r f*u + -f,-)l


