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Analvsis

A nswer the following questions

1) Use liuear f inite diff erence rnethod to solve the following Boundary Value problem

(BVP) given by y" + (x + L)y' - 2y : 4x - Z ,

Y Q ) : 1 ,  Y ( L ) : 0  0 < x < L  h - - 0 . 2 ,

2) Derive an approximate backward dif fere*ce representation for f" ' {x),
given evenly spaced gridpoints f  {x),f  (x;),  f  (xi_), f(x;_s) by means of r

i)  Taylor series Expansions , i i )  A Forward Difference Recurrence Fornula

3) I f f ( r )  :  x€x

( i )  f ind an approximate value for  f ' (x)  dt  x :  Zwi th h = 0.2using :

a) Forward difference formula

b) Backward difference formula

(ii) Apply Richardson's extrapolation process to evaluare N1 (h),and Nzft) .

4) Solve the following BVP
, , 3 ,  3  -

y  - i y  *  j y : Z x t e x  , 1 . " x  <  2 ,  w i t h y ( 1 ) : 0 a n d y ( Z )  : 4 e z  ,
using the l inear shooting nrethod with h : 0. 1.

5) Find the curve of best fit of the forrn y : ahx to the following data using rnethod of least
squales,

6 ) G i v e n  h : I t I z + x  ,  I z : x l z l - h  , t { 0 ) : L , y z ( 0 ) :  - f  , f i n d  y 1 ( 0 . 1 ) a n d  y z e . l )

by using Runge - Kutta Method of fourth order .
7)  Thever" t ica ld is tanceinmeterscoveredbyarocket f ron f  :8  to r :30sisgivenby

r30 ,
, :  [ ' "  (zooo rn [ -  

14oooo 1 1
Ja \  r l+oooo -  - l1oo t l  

-  9 '8  t  
)dt

a) Use Romberg's rule and three-point Gaus,s gqafl-gatrrrg nrle to fiud the distance covered. Use
the 7,2,4, and 8-segrnenttrapezoidal rule,

b) Findthetrue error for part [a],

x 2 3 4 5 6

v 8.3 15.4 33,1 65.2 127.4

lf'ith nry' lrest r4'is&ers Dr. Eng, &:!t" _),:!9,s"p."tt"4.


