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SECTION "A''
[0Q.x0.5=5marks]

Fill in the blank space(s) by the most appropriate word(s) or symbol(s)

If the number X is rounded to tV decimal places, then the formula for calculating the maximum
absolute error is

The minimum number of iterations required to achieve an accuracy of e = 0.001 to approximate

a real root of the equation f(x) = O in the interval [0, i] using Bisection method is

3. The fixed point iteration method x;.1 = {(x;) for approximating a root ofthe equation /(:) = 0
converges to an exact root { if _for all x e 1.

4. If !o:Z,h = 4 and y2 = 2, then value of second order backward difference V2y, =

5. The Stirling's formula is prefened for the interpolation near the middle of a given set of data

points ilp takes the value in the range where P = 
h--Y

7

J
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6. The row norm ll,,all- of the matrix ^4 = 1

J

7

8

The finite difference approximation of the second order derivative y"(x) of the lunction y :
y(x) at x = xiis y"(x) *-if the lengh of each subinterval is h = :;+r -
Xi.

For the differential equation *= r'+y' with initiat condition y(1) = 1, the value of the

second order derivative y"(0)

9. Two normal equations to fit the straight line y = a 1 bx to a given data {xi,y)'t = t,2,"' ,mby
and

than Gauss-Seidel method to approximate

the solution a system of Iinear equations.

the method of least squares are

I

10. The Jacobi method converges



SECTION " I]

[10Q.x0.5=5marks]

IIP ll"-blq} "pace(s) 
by selecting the mosr appropriate answer from among the given ones(DO NOT TrCK THE ANSIZER)

11. The relative enor ofthe number g.6 conect to given digits is[0.05: 0.058; o.oo5; oJosE

t2 when the number 2.375 is rounded-off to two decimal places, the rounded number will be

2.381. 2.37;

13. The Generalized Newton,s method to approximate a root of an equation ,f(:) = 0 w;ttrmultiplicity p reduces to the Newton-Raphson method i f p =[o; t; Z; 3]

14. The order of convergence ofthe secant method to approximate a real root ofthe equation /(r) =0is
r+,6

2 2
1.5;

y,),i = 0,L,...,n.

anywhere;

2l

r=al

curate result near the

beginningl

in Lagrange

16. Newton's forward integpolation fomula interpolates the most ac
ofset of data points (xi,

15.

center;

17.

18

20. The Euler,s method is

lrvpr I = f(x,y),y(x): yo numerically.

The forward difference operator A and shift operator E are related bylE=1+A; E=t-L; E=A_lr

The sum.of the Lagrange coefficients ZT=oLi@) =
interpolation formula for a set of aata polnt -(u y,)l ;'= 6[o; 1; -r;

,t,...,n.

The Jacobi and Gauss-seidel iterative methods guarantee convergence ibr sorving the system oflinear equarions.,4X = bif rhe condition - -- -'-";:'?
rxi; t;;i. i, ' - "iffi;i", 

il,r -i;a;: ii,,i'' 'il]jl,,l . ,,i+i j+i j+i j+i

oo]

order approximation method to solve the ODE

[first; second; third fourthl

12.4: 2.361

1-v6

[end;

19. The interval [a,b] in Simpson's l/3-Rule for numerical integration of definite integal Ilf@a,should be divided into number ofsubintervals of width h.lodd: ";:-st'J ' pnme; even]
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ION "C"
[6Q.'z=42marks]

x l.0s l.l0 l.l5 1.20 1.25 2.2

v 2.72 2.86 3.16 3.49 3.61

OR

Derive Lagrange interpolation formula for given set of data point (xi,y),i - 0,1,2, .., ,n
and discuss the properties of Lagrange's coefficients. How Lagange interpolation
formula is used for inverse interpolation? Use Lagrange's interpolation formula from the
given data points (-2,0), (0, -B), (1, -6) and (2,0) of function y - f(x) to get the
interpolating polynomial and use it to estimate the value of /(1.5). [3+l+3]

Derive the general formula for numerical definite integral. Estimate the value of the

double integral I] [] r'*t ar dy using the Trapezoidal and Simpson's rules taking h =
k = 0.5. Also, find the absolute eror by comparing the results with the exact value.

[2+2+2+11

Explain the IU decomposition procedure to solve a system of linear equations AX = b.

Solve the system of equations: 2x +y + z = 4, x -Zy * 4z =3, x *3y -Zz - 2

using IU decomposition method. [2+5]

Derive the normal equations by the method of the least square to fit the line y = ao 1
a1r from a given set of data points (xi,y),t = L,2,"' ,m. Using the given data, fit the

curve y = axb by lhe method of least square and also estimate the value of y at x = L0.

[3+3+l]
x 2 5 8 ll l5 l8

v 1.4 5.6 18.2 29.0 38.2

3

4

5

P.T.O.

I

2.

Derive Newton-Raphson method to approximate a real root of the equation /(r) = 0
and interpret the method geometrically. Use Newton-Raphson method to find a root of
the equation x3 +x2 +x -7 = 0 correct to three significant digits with the initial guess
ro = 1. [4+3]

Write the Gauss forward and Gauss backward interpolation formulas. How would you get
Stirling's formula from Gauss interpolation formulas? Use Stirling's formula to estimate

the value of y and its derivative r!/ at x - L.L8 from the foltowing table: l2+l+2+2)

I 1.3

1.00

3.00 3.32



10.

approximate the solution of differential equation H - * * y with y(0) = l- on the
interval 0 < x < 'L by taking the step size 0.25. [3+4]

Derive modified Euler's method for estimating the solution of differential equation 4r =
f(x,y) given the initial condition y(zo) = y6. Use modified Euler,s methoi to

SE ON "D"
[4Q.'z=8marks]

If u -lxy3,find the percenrege eruor in u when x = 3.14 + 0.0016 and y = 4.5 +
0.05.

7

8

9

Apply fixed point iteration method to approximate a root co,ect to two decimal places of
the equation ex - 4x, starting with initial guess xe = 0 (perform only four 

^iteration

steps).

Prove the relatio n rt2 = ')- + 162, wherc pand 6 respectively denote the mean and centrar
difference operators.

Use Picard's successive approximation method to get the series solution of the
differential equation ff = -y with y(0) = 1.

6.


