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for the questions.

1. Answer the following questions : 1x5=5

1»PIT :

(a) Write the first step to eliminate x from
the second equation in the following
system by Gaussian elimination method:

PiiiPiR^ Gaussian elimination

i§PIT:
x+y = 5

2x+3y = 8

(b) State one condition required for the
Gauss-Seidel method to converge.
Gauss-Seidel <p*iv»ief '5^

*55®! ®rrf^ ?
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(c) State the general form of Newton's
forward interpolation formula.

Newton^

^ I

(d) State the formula of the trapezoidal rule
for numerical integration.

trapezoidal rul^

^RT I

(e) State the formula of Simpson's rule for
numerical integration.

Simpson's rule^

I

2. Answer any Jive of the following questions :

2x5=10

sracw ̂  C^IRl ^ :

(a) Solve the following system of equations
using one step of Gauss-Jordan
elimination :

Gauss-Jordan ^
■^R :

x + y = 4
2x + 3y = 9

Write the new augmented matrix after
the first row operation.

*nf! augmented
matrix(^ I
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(b) Use one step of the Jacobi method to
solve the following system of equations.
Start with x-O and y = 0 :

*RT Jacobi <i|TSf

X = 0^5(1^y = 0^ W :
x+y = S

2x+3y-12

Find the new values of x and y after the
first step.

2MSI x"^ I

(c) Use one step of the Gauss-Seidel method
to solve the following ^stem of
equations. Start with x = 0 and y = 0 :

RilPiR^ «RT Gauss-Seidel
^  ̂ 1WT ̂ 1

'TR X = 0 ̂  1/= 0 ̂  <RT:
x+y = 4

2x+3y = 9

Find the new values of x and y after the
first step.

2f«R x^ y^ ^ 1

(d) Using Lagrange interpolation formula,
find the interpolating polynomial for the
following data :
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Lagrange interpolation ̂
interpolating polynomialdSl ̂®(lf

:

X : 1 2 4

f(x) : 3 6 12

Write only Lagrange formula.

Lagrange ^TtT I

fe) For the following table, compute the
forward difference of A/q and A^/q :

v55l^ A/o A^/o^ forward
difference t^®(^ :

X : 0 1 2

fix) : 4 7 12

(/) Using the Lagrange interpolation
formula, construct &e interpolating
polynomial for the points
(X, i/)=a2),(2,3).

Lagrange interpolation ^

y) = (1> 2), (2, 3)R interpolating
I

(g) Approximate the integral f^(x^ +l)dx
JO

using the trapezoidal rule with four equal
sub-intervals.

Jq (x^ +l)dx^ ̂
trapezoidal rule I
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(h) Use Simpson's rule to estimate

j^(3x^ + 2x +1) dx with step size h = 1.
Simpson^
3  ̂J (3x^ +2x +1)dx^ 'SfR ^'ts ^
h = 1 «RT I

(i) Given the approximations I{h) = 1-728

and = 1-742 for an integral. Use

Richardson extrapolation to find a more
accurate estimate of the integral.

^ ̂ 21RRH /(h) = 1-728

^srr? /^^j =1-742. Richardson extra
polation WF ̂  IWPF ^

1

(j) Form the Newton forward interpolation
polynomial using the following, data :

X : 0 1 2

fix) : 1 2 4

3. Answer any/our of the following questions :
5x4=20

olRuh Rill :

(a) Solve the following system of linear
equations using

"35^5 vbCSlR^
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(i) Gaussian elimination with row
operations;

"IiR

(U) Gauss-Jordan method :

2x+3y-z = 5

4x+y+2z=6

-2x+5y + z = 3

Find the values of x, y, z using both
methods.

^ X, y, ̂  ■SIR ^>8^ I
(b) Use iterative method (Gauss-Seidel) to

tind one iteration of the solution for the
following system of equations :

(Gauss-Seidel) INRFR >^1^

10x+y+z = 12
2x + 10y+z = l3
2x+y+10z = 14

Take initial approximations as
x(0) =0, i/O) =0, 2(0) =0

Compute x(^), y^^\ sf^K

x(0) =0, ^0) =0, 2(0) =0
^ CSIRl x(^), i/(^), 2^^)^ "SfR 9f«RT Wl
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(c) Use the Jacobi iterative method to find
one iteration of the solution for the

following system of equations :
\55R Jacobi

<pR :

5x+y+z=7

x+6y+z=8

x+y+7z=9

Take initial approximations as

xW =0, i/O) =0, 2(0) =0

Compute x(^), j/^),

x(0) =0, i/O) =0, 2(0) =0

^ (m\ ̂  x(^), y(^), 2(^)^ ̂  'I'HT ̂  I

(d) Using the data given below, find the
value of /(3) by

^  /(3)^

(i) Lagrange interpolation formula;

c«ica^

(ii) Newton's forward interpolation
formula :

X : 1 2 4

f(x) : 1 4 16
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Use above data and show all steps
clearly.

^<PCoil

1

(e) Using the Gregory-Newton • forward
interpolation formula, find the value of
/(2-5) from the following table :

Gregory-Newton
\5«i\o / (2 • 5) 'SfR :

X  : 2 3 4 5

/(X) : 8 27 64 125

Show all steps clearly.

m '''#51^ £R*l^ W I

(f) Use Simpson's ̂  rule to approximate the
value of the integral

Simpson^ ^

jo(JC^+3)dx

The values of the function at equal
intervals of h = 1 are given below :

X  : 0 1 2 3

/(x) = x2+3 : 3 4 7 12

Evaluate the integral using Simpson's
rule.

Simpson^ ^
<P^I I
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(g) Use Euler's method to approximate the
value of 1/(0-2) for the differential
equation

Euler ^ l^n

^ y{0-2^ ̂  ait|i|H«IW ^ :

dy-:f = x+y
dx

With the initial condition i/(0) = 1, take
step size h = 0-l. Perform the calculation
for two steps to find i/(0-2).

1/(0) = 1 Ssr h=o-i "sna
C5fRT ̂  x/(0-2) I'M

I

pi) Use the trapezoidal, rule to calculate the
approximate value of the integral
r3
I  (2x -t-1) dx. The function values at equal

intervals of h = 1 are given below :

Trapezoidal rule (2x +1) dx^

SfRRR I h = H 'RR «(3^|«ivs ^r»pR

■SfFPI^\55i«%n :
X  : 1 2 3

/(x)=2x-l-l : 3 5 7

4. Answer any one of the following questions : 10
vaoiva 'Rjfl 1^ c^PlWl :
(a) Use the Gauss-Seidel iterative method to

find the solution of the following system
of equations up to three iterations :
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Gauss-Seidel iterative method

ws %r 1«Pp5I

10x+27/ + z = 14

2x + 10i/ + 3z = 15

x+y+10z = 12

Take the initial approximations as

x<»'=0, z<»>=0

Compute x/^\ ix^^\
(x^^\ z^^').

151^ =0, =0,

zCO) =0^<?fM^

(X<1). z(^ (X<2), j/2)^ ̂ 2))^ (^(3)^ ̂ (3)^ ̂ 3)^

(b) Using the Gregory-Newton backward
interpolation formula, find the value of
/(9-5) from the following table :

^55|Xs ■5[R^ /(9-5)^"SfR^S^^ :
X  : 6 7 8 9 10

fix) : 12 20 30 42 56

Construct the backward difference table
and evaluate / (9-5) using the formula.

^ /(9-5)^ ̂  I
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(c) The following table shows the
temperature (in °C) recorded at different
times of the day :

^55^5 %rf 'PRT (°c)^
:

Time (hour) : 0 2 4 6

Temperature (°C) : 15 17 21 30

W<wr(°C)

(i) Use piecewise linear interpolation
to estimate the temperature at
3 hoturs.

Piecewise linear interpolation

(U) Use piecewise quadratic inter
polation (consider two consecutive
intervals at a time) to estimate the
temperature at 5 hours.

Piecewise quadratic interpolation

*l1^) 5 I

(m) Plot the piecewise linear
interpolation function for the given
data.

piecewise linear
interpolation 'pspR SPF I
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(d) Consider the function

/(X) = e"*^
(i) Using Richardson extrapolation,

improve the estimate of the
derivative /'(O) using the forward
difference formula with step sizes
h = 0-l and h = 0-5.

Richardson extrapolation ^
/i=0-l *511^

h = 0-5 m ^ /'(OK
^ I

(n) Using Romberg integration,

estimate the integral ̂  e'^dx to
the second-order Romberg table.
Show all steps clearly.

Romberg integration ^

e"*^dl3c^ ilfK ^51^

Romberg c5^®iloiC'q» I «ff*f "*1^

★ ★ ★
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