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

4.

I

l. For the matrix ,,4 =

2. If an approximate value of zr is given by 3.1428571 and its true value is 3. l4 I 5926. Then the relative

error is given by

3. Given an initialvalue problemy'= x*!3,y(0) = l, the value of y(0.1), correct to three decimal places,

usingtheRunge-Kuttasecondorderformulaiswhenx-stepsizeh:0.l.

Lxz =
size.

where A is the forward difference operator, and h is the .r - step

5. The order of convergence of the fixed point iteration method for the solution of an equation /(x) = Q i5

6. The volume of a solid formed is given by V = o'[f d*. The value of y2 corresponding to values of x are
0

tabulated below:

x 0.00 0.25 0.s0 0.75 1.00

v 1.0000 0.9793 0.9195 0.8261 0.7081

-5 2 6

3 -1 -4
563

, the column norm ll,nll,:

o

xr*7 The Newton Raphson method to find Jlf , l,l > 0 is given Or r,,., : *[.L
N
x

n=0,1,2,....
l

The value of x, of 
"/12 , 

,orr"rt to four decimal places, given that xo = 3.5 is

8 The divided difference ko , ro ]of the tabulated values (x,, y,), i = 0,7,2,.. . of the function y = /(x) is

ThenthevalueofI/usingtheSimpson,,]-,ul.is
3



,t

9 The first approximate series solution to the initial-value problem !,=l + y, , y(0)= 0 using picard,s
iteration formula is ./r:

Fill in the

answer).

l0

t4

l5

16.

17.

If a number X is rounded to N decimal places, then the maximum absolute error is given by AX=

I l. The order of convergence of the secant method to find the root of /(x) = Q ig

ll, ) 3l

t2

1.62,

U
The Gauss-Seidel method converges

[two, three,

The rounding-off the number 0.032552 to three significant digit is
[0.032, 0.033, 0.0325,

times faster than the Jacobi method

0.03261

four, fivel

13. The Gauss backward interpolation formula is used to interpolate the value of the function for the value
of p such that where the symbol has its usual meaning.

Io<p<1, -l<p<0, -l<p<1, I l_--<n<-l22"

The first derivative of f (x)at x = 0.3 from the following table
x 0.1 0.2 0.3
v l.105 l7 t.22140 1.34986

IS

[0.134575, 0.269561, t.22345, 2.32g621

Suppose the approximate value of y(x)at x = xiisy,. Then the difference scheme for yidefined by

,: = +is known as difference approximation.

[forward, backward, central, two-point]

o

The least square method consists in 

- 

the sum of the squares of the errors.
[maximizing, minimizing, optimizing, squaring]

SECTION "B"
[10Q.x0.5=5marks]

blank space(s) by selecting the most appropriate answer from among the given ones. (Do not tick tl
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The minimum number of iterations required for converging to a root in the interval (0, l) for a give

tol'erance, e= 10-2 in the Bisection method is

[5, 6, 7, g]

19. Let y(x) be a polynomial of nth degree with leading coefficient lo . Then N y(x):
where & is the x -step size and A is the forward difference operator.

18.

20.

[0, ,41 , Aonl, Aont h'l

The Simpson', 
+ 

rule for numerical integration 
uSr**used 

when the number of sub-intervals of the
a

interval [a,b] is a multiple of _
12, 3, 4, sl

:
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SECTION "C''
[6 Q. " 7 :42 marks]

Discuss LU factorization method to find the solution G,y,r) of the system of linear equations. use LU
factorization method to find the solution, correct to four decimal places, of the following system oflinearequations: 

t3+4)
4x+yrz=2, x+5y+22=_6, x+Zy+32=_4

Derive the Newton's forward difference interpolation formula. The following values of the function
"f (*) =sin x + cos x are given

x 100 300

"f 
(x) 1.1 585 1.2817 1.3660

Construct the quadratic interpolating polynomial that fits the data. Hence frna f( L\
the exact varue. 

trr- rrILErPuratr,g polynomtal mat Ilts the dL'*' "-"-- ""- t \' )' 
and compare with

[3 + 3 + r]
a
J Show that the Newton-Raphson method for a root of the equation .f (x) =0 is given by

.f (x,,)
Ln+t - ^r-7\il

Also, show that this method converges quadratically in the neighborhood
root of the equation x sin x + cos -r = 0 , correct to four decimal praces, usi
with initial guess ,ro = r dndtolerance is l0-a .o

of the root of /(x) = 0 . Find a

ng Newton-Raphson method

[2+2+3)

OR

Describe the fixed point iteration method for the solution of the two system of equation s .f (x,,./) = 0 and
g(x,y) = 0. Also, Solve the system of nonlinearequations x = -0.1x2 +0.Iy+0.5and
!=0'l-r+,.lyr +0.rcorrectto 0.00r with initiarapproximations xo = rand lo=r. t3 + 4)

Derive the Euler method for the sorution of an initial value probl 
"^* = .f (x, y), y(x)= yo. use the

Euler method to find the value of y(0.1) , conect to four decimal places, of the initial value problem
dvl
,l*=*-+y,y(0)=lwithstepsize h=0.02. 

[3+4]

4.

'r

l.
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5. Derive the numerical differentiation formufu fo, [4] of a given set of (n + l) tabulated values
L& ),=*

(xi,l,),i =0,1,...,r. Find the firstderivative of /(.r) at x= 0.1from the followingtable: [4+3]

x 0.1 0.2 0.3 0.4

f (*\ l .105 l7 t.22140 1.34986 t.49182

What do you mean by a curve fitting? Describe least square curve fitting of a straight line y = do * ofi .

Find the values of ao and a, so that ! = do + a,x fits the data given in the table: [l+3+3]

x 0 I 2 3 4

v 1.0 2.9 4.8 6.7 8.6

SECTION "D"

[aQ."2=Smarks]

Prove that the relative error of a product of two non-zero numbers does not exceed the sum of the

relative errors of the given numbers.

8. Show that A : E -1, where the symbols have their usual meanings.

9. Derive tl're central difference approximations fory'(x)

)

6.

t
7

10. Evaluate 
i,*,* 

using Trapezoidal rule when step size h = *.

C


