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INSTRUCTION: ANSWER ALL QUESTIONS. (100 MARKS)

QUESTION 1
Find the root of f(x)zsinx+cos(l+x2)—l over the interval [1.5,2.5] by using
Secant method. Iterate until |/ (x,)| <& =0.001.

(7 marks)

QUESTION 2
Solve the following system of linear equations by using the Gauss elimination
method.

2x, —6x, —x, =38

=3x, —x, +7x, =-34

=8x, +x, —=2x, =-20

(9 marks)

QUESTION 3

Given that f(x) =3x+sinx—e* with x, =1. Find the root of 7 (x) by using Newton

Raphson method. Iterate until | £ (x)] < 0.001.
(7 marks)
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QUESTION 4

Evaluate joo'sze“'s'“ dx by using:

a) the Trapezoidal rule with step size, 7=0.2. (5 marks)
b) the % Simpson’s rule with subintervals, n=§. (9 marks)
QUESTION 5

a) Approximate the values of the first derivative of the function

f(x)=25x"-6x"+7x-88 at the point x=2.5 with step size, 7=025 by

using forward, backward and central differences. Do all computations in 4
decimal places.

(14 marks)
b) Given the actual value for f'(2.5)=445.75. Find the relative error obtained in
(a).
(4 marks)
QUESTION 6
Compute the linear least square polynomial for the following data:
xlo.8[2|3[4’6|8}8.5
y ] 1.2{1.95[ 2 |2.442.5l2.7‘2.6
(7 marks)
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QUESTION 7

Solve the following system of linear equations by using LU factorization method.
2%, +5%, +x, =5
Sx;+2x, +x, =12
X, +2x, +x, =3

if given Yz(—S,—,—~
23

(14 marks)

QUESTION 8
Given that the differential equations y'=-0.5y +4¢°*, 0<¢<1, y(0)=0.

a) Use second order Runge-Kutta method with step size h~=025 to
approximate the solution of the above initial value problem.
(14 marks)

b) Given the analytical solution is y = i%(e”’ —¢™")+2¢* . Find the absolute

error obtained in (a).
(3 marks)
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QUESTION 9

Fora function g(x), the Newton’s divided differences are given as below.

I X; g(xr’) g[x,._l,x‘.] HEFEE g[xo’xwxpxs]
0 1.0 g(x)

g[xo’xl]
1 2.7 g(x1) g[xmxxaxz]

205

21 0.0865
4 38 2935

2 8 3 1218

16.75
3 5.6 51.7
a) Determine the missing entries in the table above. (4 marks)

b) Estimate g(3.5) with a third order Newton’s divided difference. (3 marks)

-------------------------
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FORMULA

Absolute error: = ]Exact - Approximatel

Exact - Approximatef
Exact l

Relative Error; = {

Newton Raphson method:
Xisg =X _M
f'(x)

Secant method:

X =X —f(x,)[ﬂxj}:?(x[)}

A=LU
LU Factorization: LY =28
UX =Y

Newton's Divided Difference:

Fo ()= f ()4 (o=t ) f [ ] oot (=3 ) (5= ) (=, ) £ [ s,
Trapezoidal Rule:

jjf(x)dxzf;-[mf; +2f’2f,J

Simpson's Rule:

ij(x)dxz%{fo v f +4if, +2§f,}

Lbf(x)dxzig—h it +3if,.+ W

i=
multiple of three
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Second order Runge-Kutta's method:

h
yz+l =y1 ~{."E(kl +k2)

where

kl =f(xi’yi)
ky = f(x +h,y, +hk, )

Table of Difference formula

2- Forward AP
Point f'(x)zf(H h) /()
Backward - —h
ackwar (3~ f(x) ;(x )
3- Central h) - —h
pont ()= LT )
First Forward f,(x)z«f(x+2h)+4f(x+h)—3f(x)
Derivative S 2h
ackwar - —h —_2h
) LA 2
o- - h)+8 n)-8f(x—h ~2h
Point F(x)~ f(x+2h)+ F(x+ 1)2]78/‘"(x )+ f(x )
3- Central h)-2 -h
Point 7o)~ L220) /;gx) +/x2h)
Second |5 —f (x+2h)+16f (x +h) =30/ (x) +16 f (x—h) - f (x—2h)
Derivative Point f'(x)~ o







