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BACHELOR’S DEGREE PROGRAMME (BDP)

Term-End Examination
June, 2013

ELECTIVE COURSE : MATHEMATICS
MTE-10: NUMERICAL ANALYSIS

Time : 2 hours Maximum Marks : 50
(Weightage 70%)

Note : Answer any five questions. All computation may be done

upto 3 decimal places. Use of calculator is not allowed.

1. (a) Find an interval of unit length which 3

contains the smallest negative root in

magnitude of the equation.

fx)=2x3+3x2+2x+5=0.

Using end points of this interval as initial

approximations, perform 2 iterations of the

Regula - Falsi method.

Evaluate the integral 5
2

[— dx
1+ 2x

1
Using Simpson’s rule with 2 and 4 sub

00584

intervals. Obtain the improved value using

Romberg integration.
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2. (a)

(b)
3. (3
MTE-10

Using Lagrange interpolation and the data.

X -1 2 3

)| =11 11 | 31

Obtain the approximate value of f(0).

Perform 3 iterations of the Gauss - Jacobi
iteration method to solve the system of

equations.

6x+y+2z =6

x+4y+3z=—4

2x+y+8z=8

Take the initial approximation as
x0=13, yO=-19, 2(0=08.

Find the approximate value of y(2.4) for the
initial value problem

y'=x(y—x), y(2)=3

Using the Classical fourth order Runge -
kutta method with h=0.2.

Prove that

. n
i) 2
O3 AR = 8fan-As
k=20
(i)  hD=2sinh~1(§/2)
Where A is the forward difference

operator, & is central difference operator and

D is the derivative operator.
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(b)  Set up the Gauss -Seidel iteration scheme in 6
matrix form to solve the system of equations.

4x+2z=6
Sy+2z= -3
5x+4y+10z=11.

Find the rate of convergence of the iteration
scheme, if it converges. |

4. (a) Find the approximate value of y(1.3) for the 4
initial value problem.

yl=T+uxy, y(1)=1

using Euler’s method with h=0.1.

(b) Find the inverse of the matrix 4
2 0 -1
A=|51 0
{01 3

Using Gauss - Jordan method.

(c)  Usingthe Newton - Raphson method obtain 2
the root of the equation

flx)y=x3-5x+1=0

Correct to 2 decimal places. Take the initial

approximation as x,=0.
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6. (a)

(b)

MTi:-10

Find the smallest eigen value in magnitade
of the matrix
2 -1 0]
A=|-1 2 =1

|0 -1 2 J
Using inverse power method. Take the
initial approximation to the eigenvector as
o =111 17 Perform 3 iterations.

For the data

X -4 | =210 2|4
flx)| =139 =211 1 |23 141

Obtain f'(x) using Newton’s Forward

interpolation method.

For the method

fxg) = fLV[f'(»l‘<u J=2f (xo+h)+f (xg+2h) |

2
Find the optimal value of the step size h, so
that

|truncation error | = [round — off error|.

The iteration method

1 AN 2
Xp+1 = 5[6,\'11 + - - E\%J/n = O, l, ......

Xn

Where N is a positive constant, converge to
some quantity. Determine the quantity. Also

find the rate of convergence of this method.

9]
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(b)

MTE-10

Find the internal of unit length which

contains the smallest positive root of the

equation

x3—2x-10=0.

Using

the

mid-point of this internal as initial

approximation, perform two iterations of
the Birge - Vieta method.

Using Stirling’s formula, find the value of

£(1.35) from the following table of values.

X

1.1

1.2

1.3

1.4

1.5

f(x)

—0.87

~0.68

—0.43

-0.12

0.25
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1+ 2x

1
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(b)
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A siaad oiR fmfafea siwel %1 wdm
T f(0) 1 HiFHe A W HifoQ |

X -1 2 3
fo)l =11 11 | 31

EiEaC RECIC
6x+y+2z =6
x4-4y+3z=~4
2x+y+8z=38

=1 B HA & T M-St gl fafy
&1 T IIgiaal sy o ifye wieres &)

x0=13, yO=-19, 200=0.8 =T =]
h=0.2 e 9 Hife favafaftea &-z fafy

SR 31 HE ®HE yl=x(y—x), y(2)=3 &
T y (2.4) F1 gfohe 7 e Fifew)
T9g =ifsu o
0 5
S Afo= Afp—Af
k=0

(i) hD=2sinh~1(5/2)

ST A STUTAR T HHRF, 5, Fe19 a0 HHF
3R D, g% GFRF



(b)
4 (a)
(b)
(©)
MTE-10

EEiETURECIREE &
4x+2z=06

Sy+2z=-3

S5x+4y+10z=11.

1 A H F o0 R ® H MEE-GEd
gl A wfad wieT ) RE A
fe aifergifid ¥ o eent SATEoT 1 1 RIfere |

h=01 & wiger &l g oenfe om vy 4
yl=1+xy, vy (1)=1 % T y (1.3) =1 Fie*
U F1d HITT |

Teg-Sieq fafy ¥ s 4
2 0 -1

A=[51 0
01 3

&1 FhH [ It |

=AY faf g gt
fix)=x3-5x+1=0 1 H4, L GERSIE
T Y[, I HIT | g FerReT x;=0
R = |

N



5.  (a)

(b)

MTE-10

wfgam = fafy =t d= mgfaat 1 gam
Fh SR

2 =1 0
A={-1 2 -1
0 -1 2

1 9RHTT H AR SAFTAAE TG R I |
wfsrwfea sdifusw  spgmagfenr &1
v =[111]T &t afeT|

2 Q
.
Kt

x | ~4 [ -2]0]224
f(x)] —139] —21[ 1 [23 141

% fae e #t s sfadem fafy gra £y
J1d T |

fafy -

”

f(xo) = fy[f(m J-2f (xg-+h)+ f (xp+2h)]

% foTT HI9M @oT h 1 sweaq 71 9@ HIE
faag f&
| & - Ffe | =| Fpea Ffe|

10



(b)
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Wﬁﬂfﬁﬁl:

3
Xnt+l = %{63«‘“ + EA %},n: 0,1, ...

n

el N U g9 39§, T ufm s SR SAfaia
ot ¥ g ufr 9 e | fafa et
Ffeor X oft 9a i)

THF GaE Al 98 HAqA T HISC F
FHE 3 —2x—10=0 % FaH Bl YAHF
e 1 Safd S A 39 Haud & ne foig
1 anfg Fiewea qrey, so-fawa fafa =1 &
NIRRT

wfdn g3 g fefafea arffas @@ @
£(1.35) 1AM € HifeC |

11 1.2 1.3 1.4 1.5

f(x)|—-087|-0.68|-043| -0.12]0.25
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