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Answer ALL the Follqwing Questions (Assuqre anv mis.sinq {ata)

(Question L) :( 16 Marks )

1-a) (5 marks) , , .' 
ffiir *ing a diagram what is meant by acc'racy and precision

1-b) (5 marks)
choose the correct answer (in each caso, there might be more than one correct arswer):
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(1. Elliptic 2. Parabohc 3. Hyperbolic)

1-c) (6 marks) du
Derive a finite difference expression to discretize tlre eqrntnn i 

=

forward trlne central space Crank Nicolson $'ith averaging aigorithm

5. Hyperbolic)

- ^ *  a>0  us inga

(Ques-tion 2) :( 12 Marks )

An investigator has reported th9 data tabulated below. It is known that such data can be rrpdeled by the

following equation i = urr-o>t" rnhere a and b are pararrrters. use a transformation to linearize this

equation and then enploy linear regession to detemine a and b'

Based onyorrr analysis predict y atx:2'6'

(Question 3) :( 1? Marks )

UseHeun ,snp thod to in teg ra tey :5e0 '6 *_0 .8yand f ind t l eva lueo fy (3 )w i thas teps i zeo f l .The
initiar condition at>r:O is i-z.tu" maximum anowabre absol'te tolerance is 0.253'

(Ques t i on  4 ) : (  14  Marks )

Find the r,alue ofy atFL'Z for tZy" -Zty' +2y = t3 Int

method when y(lil & y'(1):g' Take h=0'2
rsing

l 34

1,t2

the fourth order Runge-Kutta



(Queption 5) :( 1,8 Marks)

Use the DuFort-Frankel,s explicit method to solve #= "# 
forthe temperature distnbution, after

time intervals, of a long, thin rod with a length of 10 cm and the following vaiues:

k:0.4gcav(s.crnc), Lx:2cry andAt:0.1s. At/:0,the tenperature ofthe rodis zero and the

bo,ndary conditions are fxed for all tinres at r(0) : 1,00 C and r(10) : 50 C. Note that the rod is

alrminnm with C : A.2fi4 call(g'C) and p:2.7 lcm '

(Queqtion 6) :( 18 Marks )

The non-dimensional transient heat conduction in'an insulated rod can be written as
Au  0 "u
=--= -:=;
d t  0x '

Where :  I= ! -  f  = -#  .u=*
t  (T )  , t - ' o

where L=therod lengtll k:therrral conductivity ofthe

To:temPerature atx:0, and T.:terrperattre atx: L'

With the foliowing boundar-r' and initial conditiors:

rod rraterial p : dersity, C: specific heat,

u(0 , f1  :0  &  u(1 ,15 :  1 .  u( I ,0f  0 f o r  0<x< l

Sohe this non-dinrersional equation for the tenperature distribution using finite-difference methods and

a second-order accurate rrplic'it Crank-Nicotson formulation to integrate in t[ne. Show not less than

two tirne stePs.
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