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Solve All The Following Questions

QUESTION NO.(1) {10 MARKS]}
| i By using one of the iterntive techniques, find the Sllli-I"i.‘S'l !'I'U.‘iilii*l' root for the
| following nonlinear algebraic equations correct to six decimal palzlcrm

n
f(x) = cos x cosh x— 1, starting with the initinl guess x, = ri

o= Sct up the Lagrange's interpolation polynomial and Newton's divided difference
formula to determine the polynomial of degree < 5 that interpolate the following
data,

3 -4 5
fix) | 145 | 19.5 | 30.5 | 535 | 945 | 159.5

\ X 1 2 6

\ By using the resulting polynomial, estimate the value of f(4.5) and compare your result
with the exact value f(4.5) = 71.375.

| QUESTION NO.(2) {10 MARKS]}

Evaluate the following Bessel's funetion integral formula
Ja(x) = ;lj;cus{nﬂ — xsin 0)do,
at n = 1and x = 3 taking the step size h = g, using the following integration rules

i- irapezium rule.
[}
| .s -
ii- Simpson's 1/3 rule.

| Compare your result with the exact value J],(3) =0.3391.

|
| QUESTION NO.(3) {10 MARKS}

|| Solve the boundary value problem

l

. 2, 2 10 )
| y" + =y + =7 = §C05(LI! x), y(1)=1, y(3)= -1,

Over x € [1,3] with h = 0.5, by using central difference approximation to y" and
i- central differcnce approximation to y', |
ii- backward difference approximation to y', |

" 1
] If the exact solution is  y(x) = —[4.335-0.3359 X — 3x%cos(Ln x) + xZsin(Ln x)),
| compare the magnitudes of errors at the nodal points in the two methods,
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QUESTION NO.(4) {10 MARKS]}

Compute approximations to x(0.25) and y(0.25) for the following system
¥=14+smx+0.1y, x(0)=1,
)r' =x+4+0.25 Y, y([}) — ‘_[J

over t € [0, 0.25] with time step lenpth h = 0.25 using :

i

Runge-Kutta method of second order (Heun's method) .
Runge-Kutta method of third order.

Runge-Kutta method of fourth order.
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