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PART A

Ql Given the data of /(r) = ln (r) in the table below.

(D Second order Taylor's series method.

(iD Fourth-OrderRunge-KuttaMethod.

Q2

1.0 \.2 1.4 1.6 1.8

f(x) 0.0000 0.1823 0.3365 0.4700 0.5878

(a) Determine the value of ln (1.2) by using Lagrange polynomial

Interpolation. (10 mark$

(b) Evaluate ln (1.1) by using Newton forward difference method.

(5 marks)

(c) Evaluate ln (1.7) by using Newton backward difference method.

(5 mark$

Given

y':x+xy, y(0)=7

(a) Solve the above first-order differential equation at .x = 0(0.5)2 by using

each methods below.

(8 marks)

(8 marks)

(b) Ifthe exact solution is y(x) = ls\'sz2 - 1, find its errors of each methods

below. (4 marks)
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PART B

Q3 Obtain the general solution to the linear first order dillerential equation below.

dr
Vgt rtan9 = sec9

(8 marks)

According to Newon's Law of Cooling, if an object at temperatue g.C is

immersed in a medium having a constant temperafure M'C, then the rat€ of
change if 0"C is proportional to the difference of the temperatwe (M - Q.C
This gives the ordinary differential equation

k(M - e)

(r) Solve the above differential equation for 0. (4 mark$

A thermometer reading 90"C is placed in a medium having a constant

temperature of65'C. After 5 minutes, the thermometer reads 85"C.

What is the reading after 20 minutes?

(8 mark$

(aJ By using variation ofparam€ter method, solve

(a.)

(b)

d0

dt

(iD

Q4

v" -2y'+y=;T

(b)

("rnc\

By using\nethod o

c?e
ients, solve

2x' 1x = 3* + 70t

aa
JJ +Ul 2 \x'+t u

/nv 3y,z7s><-
z

( 1i marks)

?-
2

\t,

(9 marks)
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Q5 (a) Find the approximat" van" fo, Jra ;ft dl using trapezoidal rule by taking

step size ft = 0,5 .

(6 marks)

(b) Solve the system below by using the Gauss-Seidal iterative method starting

with r(o) = (0 0 0)r.

+.txL+ 9,7x2- 2,1xt = 29,1

7 ,Sx, - I.Zx, I 3,4x, = 17,9

7.2xt - 3.7xt + 93h = 25.9

(14 marks)

Q6 (a) Explain briefly the procedure how to solve a system oflinear equations

/x = b using d = lU factorization method.

(3 mark$

(b) Given a system of linear equations as below.

3xtt2x219xt=29
2x1- x2 t 6x, = 14

5x1l 2x2 - 4x, = -13

Solve the system by using

(t) Doolittlefactorizationmethod.

(ii) Crout tactorization method.

-END-

(9 mark$

(8 marks)
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FINAL EXAMINATION

SEMESTER /SESSION: SEMIT/ 2010/201 I COURSE:2 BBV/3 BBV /4 BBV

SUBJECT: MATI{EMATICS TV SUBIECT CODE; BSM 2253

Formulae

Laeranqe Polvnomial Interpolation

s-
P-(x\ = ) L'(x\f'/-r " "'

For each k = 0,1,2,3,... , n wirh t,(*) = llT=o,i*,E4and ll=o t, (x) = t.

Newton Forward Difference Method

*(r - 1\ r(r - l'llr - )\
P,(x) = 1o * rAlo + -ll--142 f +'\' ''l\' -) t3€ L

' z! -''o ' 3! a'o'

r(r - 1)(r - 2) ... (r - n\*ff^"/o
wrtn r : -i.

Newton Baclrward Difference Method

r(r * l) - r(r * 1)(r *2\ ^P"(x) = f" + rV fi +: Z-V'f,, + 

-i---Y" 
f" t '.

. r(r + 1)(r + 2) ... (r + n) -,,.--"n

wrtn r = -i.

Tavlor Series Method

h2 h3
y (xi*) = y(x ) + hy' (x ) + a y" (x ) + 

3t 
y"' (x ) *'.' * --; ya(ri)
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wirh

Fourth Order Runse Kuttr Method (RI(4)

1
!i+t = li +;(r{1 + 2k2+2l':+ k4)

k1-- hf (xi,Y),kz = hf (xi +f,,t, +br)

kz : hf(xi + !,ti + 9r), k+ = hf(xi + h,Yi + kr)

Traoezoidal Rule

P hl F I b-a
I f G)a, =;lfo+ f"+z ) .fi1,n= "J- Lt 

- 
|

Gauss Seidal Iteration Method

-k+t _4i
bi - ll,=1, ailxlk+t) - \'1'=r*ra4x,(k) \4i - 1 )

sii

Doolittle Factorization Method

A=LU

lart ttz arr\ 1 
'l 0 01 7u11 ttrz urs\

Io., a2 at.tl:llr., 1 olI o uzz uzzl
\asr dzz asz,l \l lr, 1,/ \ 0 O u3s,/

Crout Factorization Method

A=LU

k:::i: zil=(i:ij; ,:)ft 
"i' :i1)
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Characteristic Equation and General Solution

Case Roots of the Characteristic Eouation General Solution

I

2

3

m, and. m, ; real and distinct

mt=m2:m;realandequal

m={t+iB ; imaginary

y:Ae't'+Be''2'

y=(A+Bx)e-'

y = e"' (AcDs px + Bstr:, fu)

.f (x) v P,./")

P^(x) = 1"16" + "'+ Afi + An x'(8,,x" +-..+B,x+Bu)

x'(Pe"')

Ccns Bx or Csin Pr x' (pns px + qsn fu)

P,,(x) e"' x' (8,,x" +.-.+ Brx+ B)e"'

icos@

{(.r).] or

lsinft

x' (8,,x' +-..+ Brx+ Bo)6s Px

+

x' (C,,x" +...+ C,x + Co")sn px

[*.4r
ce"'.1 or

[sin Bx

x'e"1pmsfu+qsnpt)

P"(x)e"'
I 
cos ln

]o,
Isin /.r

x'(B,x'' +...+ B,x+ Bo)e- cos px

+

x' (C,,x^ -...+ Crx + C,,)c^ sn Bx

Particular Intesral of at"' + by' + cy = f(x)

Note : r is the least non-negative integer (r = 0, 1, or 2) which derermine such

that there is no terms in particular integral yo(x) corresponds to the

complementary function y. (r) .
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Variation of Paramcter Me thod

* =t:; iil
,-- - IY:!9d,+ A

" = - [Y+I#) 
a,* t

y -- uYr + vY2




