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1) Define order of convergence.
Add the following numben fiom left to .iCht a"d right !o left, rounding to 3 digits
at each step:

8 + 0.6666 + 0.4444 + 0.2222
Find the relative eraor in each case and the number of significant digits to which
the two values approximate the exact solution.

b) Determine the number of significant digits in rhe following numbers:
(t)26w07 (ii) 0.00004s (iii) 8.00293 (iv) 627900 (v) 5.8 x l0-e

c) If tte true vdue of a number.r = 1.5180339 and its approximate value is given by
I .618, find the absolute, relative and percentage errors.

2)
a) Find a root of the equation f(x) -3x3 - x2 -I&x+ 6in the interval [0,1], using

Bisection Method. Perform 5 iterations. Write the order of Convergence of Bisectiou
Method.

b) Find a root of the equation /( x) = 2' -x3takingzo=landxr-1.5,usingSecant
Method. Perform 5 iterations. Write the order of Convergence of Secant Method.

c) Find a root of the equation f (x) = (35xa - 30x2 + 3)/8 taking ro = 0.5 and r, =
1, using Regula-Falsi Method. Perform 5 iterahons. Write the order of Convergence
of Regula-Falsi Method.

3) a) Solve the system of equations
2x+ lOy-52=-53
lOx-2y+32-23
3x-4y+l0z=33

usug the Gauss elimination with panial pir.oting
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b) Solve &e following system of linea equations using Gauss-Jacobi method, with
ltox{0,0,0}. Perform three iterations.

4x+ 2Y + z= 14
6x+l5y+22=72
x+Y+542= ll0

c) Solve the following system of equations using the Gauss-Seidel iteration method-
,rke yrot{0,0,0} and perform three iterations.

-8xr*xz-2x:=-20
2xr-6xz-x:=-38
-3x1 -x2* 7x3:-l{

4. (a). Define the interpolating polynomial and using the lagrange formulq find the
polynomial &a passes ttuough the points (1,2), (2,3), ( ,l).
@). Prove the following relatious:
(D(l+^)(r-y)=1
(ii) A-v=vA
where each symbol has its usual mea"i.tg.

(c). Show thar rhe 6tud divided
-1

differemce with arguments 4b,cd of the function /(r) = 1;t

2

abcd '

5. (a). Use ihe three-poiut backward difference formule

f'(xi)-W
to aprproximate the derivative of/(x) = sin, + cos r @t xt = i,Elklrrgh =
1,0.1 aad 0.01.

(b). For the following data, find /"(7.50) by using the formula

f"(x) o | (x)-2f (xi+h')+ | ( ,.+2h)
z

(c). Evaluare lo1 $d: bv osing frapezoidal rule. He.nce obtain the approximate value of n.

6. (a)- Gven -q- = Z:I *;ttr ,1r" 1r;tial condition x = O ,y = 1. Finit y(0.1) using4t y+t
Euler's method with step size lr = 0.025.

(b). Using mid-point ( Runge Kutta second order) method, solve the initial value problem

*= ,' + .f fiom r = o to x = 0.6 where y(0) = 1 by using tr = 0.2.

(c). Apply Runge Kutta method of fourth order to find the approximate value of y for x = O.2

x 7.47 7.48 7.49 7.50 7.51 7.52 7.53

f (x't 193 .195 .198 .zot .203 206 208

, in steps ofO.l, if9 - x t y2 , given that y = l where r = 0.
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