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SECTION "A"
[10 Q. x 0.5 :5 marks]

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

I The maximum relative error of the number 8.6 is

is correct to given decimal digits.

if the number

r@
The round off of the number 3.14159 to four signihcant digits is 

-'

2.

a
J.

I

I

I
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I
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I
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4.

5

The minimum number of iterations in the bisection method to find a solution of the

equation f (x) = 0 on an interval [0,1] with atolerance e = 0'01 is

The order of convergence of the Newton-Raphson method to approximate a solution of the

equation f (x) - 0 is 

-

If Ay, = j. and Eyo = L, where A and Eare respectively forward difference and shift

operators, then Yo =

6. Simpson's l/3-rule to approximate the value of a definite integral f (*)dx requires the

division of the interval la, b)into a lan

width h.

number of sub-intervals of

consider an initial value problem' H= *y''y(0) = 1' By. Picard's method' the first

approximations y(r) =

Gauss-Seidel iterative method converges as fast as the Jacobi

iterative method to solve a system of linear equations AX = b '

b

7

8

9 The least square the line ! = a"s * a1

(xr,yr),(xr,yr), (x^,Y*) has

10. Newton's forward difference formula gir.t [ff], =xo

x that fits the given set of data
normal equations.



[10 Q. x 0.5 :5 rnarks]

Fill in the blank space(s) by selecting the most appropriate answer from among the given ones.(Do not tick the answer).

SECTI ON "B"

0.1,

where the syrn

E,

21

bols have their usual meanings

The maximum absolute error in the difference of the two numbe r 3.14 and 4.27 correct togiven decimal digits is
[0, offis, _1.13]

t2 Ify = 4x - 2x3,then the maximum absolute eror in y at x= 1 when error in x is 0.05,

11.

14.

l5

19.

[0.0s, 0.5,

13. one of the real roots of the equation 2x3 - 3x2 - 2x * 3 = 0 is

[-1,
'/2,

@_

0

In bisection method, the length of the interval containing the root of the equationf(x): Qreduces by a factor of

[], 

-ateachnextsteP' 

1.rz' 5' il

16.

17. Bessel's formula for interpolation gives the most accurate result for p in the interval

If y - L * 2x * 3x2,then L2y _
difference operator.

[6, 3,

1*A=
l.E-', v,

i=o=i,

2

dl

where A denotes the forward

ll

fv * f f*,)

o
0.p.!, -oo<p<co]

18. The trapezoidal rule approximation of the integration
[i]v(,)ax where h xt- x0

t)o, + yt), 
f,{to + t), luo + tr)

lf* * f*fy, f* * fy, f* * f fy,

A square matrix A - (ati ) is upper triangular if

!{to + tr) l

-1 1L-;<p<;,

20

faij =0,j > i, aij =0,i> j, aii = 0,i = i, a.i1 * 0,t = il

0.011
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SECTION ..C"

[6Q.r7=42marks]

Derive a general error formula for a functional relation z - f (xt,x2t...txn) of n variables

x; with reipective effors Lxi,t = L,Z,,..,n ' t3]

a) Find the relative error in the functio n z = + " 
(x,y) - (1, 1) when error in each of

x,yis0.01. .e 121

b) Find the absolute error in the product uv if u = 56.54 + 0.005 andv = 4'5 + 0'05'
12)

Derive the secant method to approximate a root of an equation /(x) - 0 and use this

method to approximate a root of the equati on xex - | - 0, correct to three decimal digits,

startingwithinitialguesses xo = 0,x1 = l' [4+3]

Derive a general formula for the numerical integration to-approximate the value of a

definite iitegral ]ii l@ax. Approximate the integral !7 e-*'d.x using Simpson's l/3

rule by dividing the interval [0,1] into eight equal subintervals.

OR

Compute the double integral ti li .y dxdy using the trapezoidal and Simpson's rules by

taking h = k = 0.5. Also, find the exact value of the integral and compare the absolute

l2+3+2)errors in each of these rules.

Derive second order Runge-Kutta method to find the numerical solution of the differential

equation #* = f (r,y) with initial condition y(xi = yo. Apply this method to tabulate the

numerical solution of the differential equation H = *' + y2 with y(0) = 1 on the interval

O < x S 0,3 by taking the step size 0.1. [3+4]

a
J

-@

4

5

6

r-5 -2 1

Decompose the matrix l, - 17 1 -5L:Tq
,] in rfr. form A : LU where L is lower

triangular and (I is upper triangular matrix' Hence solve

AX=bwhereb=14 B 101r,

the system of linear equ ations

[3+4]

Use appropriate interpolation formulas to approximate the values of f (x) at x = 0'23,

x : o.z5 and x - o.zl for following set of tabulated values: 12+3+21

x 0.20 0.22 0.24 0.26 0.28 0.30

JU) 1.6596 1.6698 1.6804 1.69t2 1.7024 1.7139



7

ll.

Derive the normal equations if the straight line I = oo * a1x is fitted to the data
points (xi,yi),i = L,2 ... ...m by using least-square curve fitting procedure. Fit the
function y = axb using the method of least square for the following data:

power

[4+3]

SECTION "D''
[a Q.* 2:8 marks]

8. Show that 62 E - L', where symbols have their usual meanings.

g. Given f (x) - 4, find the second order divided differen cela,b,cl.

10. From the followingtable, approximat" fiutr = 0.0.

x 6l 26 7 2.6

v 350 400 500 600

x 0.0 0.1 0.2

v 3.01 3.16 3.29

&

Solve the following system of linearequations 2x - y = 7;x + Zy - z = L;-y * Zz = -L

using Gauss-Seidel iteration method and perform first four iterations starting with initial
guess (r, y, z) = (3,3, 3).

o


