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1. (a) Find the approximate root of the equation

(b)

MTE-10

2x3=3x+6 using Newton— Raphson

. method. Perform only 3 iterations with

Xy =2.

The roots of the quadratic equation

2+ ax+vb = 0 are given by o and pB. Show
that the iteration xp ., _Z(exg +b) will
Xk
convergenearx=o when |a | > | B |.
1 P.T.O.

Maximum Marks : 50
(Weightage : 70%)

Note: Answer any five questions. All computations may
be done upto 2 decimal places. Use of calculators is
not allowed. Symbols have their usual meanings.
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2. (a)

(b)

(©
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If 52 f(xg) = C;h? £(xp) + Coh* £® (xp) + ..,
find the values of C; and C,,.

The Gauss — Seidel method is used to solve
the system of equations

4 0 20[x 4
0 5 2 X9 = |— 3
5 4 10| |x;3 2

Determine the rate of convergence of the
method.

Find the interpolating polynomial by
Newton’s divided difference formula for the
following data :

X 0 1 2 4

y|l1]l1|2]%5

Using synthetic division method, show that
2 is a simple root of the equation

p(x)=x4—2x3+x2—x—2=0.



3. (a) Using Gauss — Jordan method, find the

inverse of the matrix

1 1 3
1 3 -3 5
-2 -4 -4

(b) Find the largest step length that can be
used for constructing a table of values for
the function

4 g :
f(x)=§x +5ilnx, 10<x<20,

so that a quadratic interpolation can be used

with an accuracy of 5 x 1078, 5

4. (a) Find the missing values in the following
table : 5

MTE-10 3 P.T.O.



(b) Using Classical Runge — Kutta fourth order
method, find an approximate value of y(1-2)
for the IVP % =xy, y1) = 2 withh=02. 5

5. (a) For the following data, use Gauss backward
difference method to obtain the interpolating
polynomial f{x) :

X 01 |1 02| 03| 04| 05

f(x) 140 | 156 | 1:76 | 2-00 | 2-28

Hence, find the value of f{0-45). 5

(b) The velocity of a vehicle beginning from rest
is given in the following table for part of the

first hour. Using Simpson’s % rule, find the

distance travelled by the vehicle in this

hour: 5
t=timein | 14\ 99| 30| 40 | 50 | 60
min.
v = velocity
e Y1 80| 60 | 70 | 75 | 70 | 80

MTE-10 4



1
6. (a) Evaluate I
0
rule with h=05 and h=025. Use
Romberg’s method to find the best value
of 7. 5

3 dx by using trapezoidal
1+x ‘

(b) Estimate the eigenvalues of the matrix

1 -1 2
-1 1 2
2 2 -2
using the‘ Gerschgorin bounds. 5

7. (a) Determine the largest eigenvalue in

magnitude and the corresponding
1 6 1

eigenvector of the matrix [1 2 0/ using
0 0 3
the power method. Take (1, 0, 0)' as the

initial  approximation and perform
4 iterations. 5
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(b)
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The method

2
Xn+l=%[5xn+ N _ N_s},mo, 1,2,
o %

where N is a positive constant, converges to
NY3_ Find the rate of convergence of the
method.
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| e rgasww : v
wW.A.%.-10 : TEaTeTs Ay
a9y : 2 g2 37T 37% : 50
(FT &7 : 70%)
Te: R gw e F IW I | af s 3
T T a% RFRd # q@d § | dopael &
¥ FE #H gE T8 | FAH F e
ek AN

1. (%) =g —twmw fafy g oo 2% = 3x + 6
1 wfarehe I 710 FT | %, = 2 AF Fad

3 gragfrEt Hifvm | 3
(@) feurdt @i x% + ax + b= 0% q& o 3 p
flm m & | fmmr & TRl
xk+1=——(axk—+b),x=aa'?'ﬂtn'qmﬂﬁﬁ

Xk

TS |a|>]|B]. 4
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(M) AR 82 fixg) = C;h® £(xp) + Coh* £V (xp) + ..,
@ ¢, 3R C, F wH F1a Hifv |

2. (+) wﬁw frwm

4 0 2][x 4
0 5 2||xg|=]|-3
5 4 10| |xg 2

F 7 HH F T M3y - died fafy & oww
fora | fafYy < srfireror <X 3 il |

(@) Frefafaa Atwst F forg = & il /@
I G JqAT 959G I I

X 0 1 2 4

y 1 1 2 5

(M) wivas fauem fafr &1 v = a8 qwisy
fr 2, wfitor px) =x4-2x3 +x2-x-2=0
FTHWAA R |
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3. (%) W A fafy grr ey

-2 -4 -4

1 SghH T HIfTT |

(@) we f(x)=%x3+5lnx, 10 < x < 20 % WMl

# T TR F o dum wed W
sftrpen 7w i el & e am
FAGIA F AT 5 x 1076 7% A aRggar 7%
e s e | 5

4. (%) Frafafen ofas & ga a@ 70 Hifdm 5

X 0 1 2 3 4 5

y 0 2 - [ 18] - ] 90
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(@) e w= |quEn

dy

=xy, y1) =2,

&l

h = 0-2, % fore Rrufafa =gd ®=if &1 -

fifr grr y(1-2) ®1 e am 3@ il |

5. (%) frafifea sriwel % fore, mew wwarw fafy
T G f(x) B AGET WA AT qGIG I
Hife

X

01

0-2

0-3

04

0-5

flx)

1-40

1-56

1-76 | 2-:00

2:28

31d:, f0-45) H1 HAF Fd HINT |

(@) fasmmeeen @ FARY @ T M H A TS
e % T Frefofge afeee & fean w2

R w0 % fom an +&F, @ 9 7 T
TR 7@ i 7 gl W Hii

t=g"g e o

10

2

0

30 | 40

50

60

v =3 fofae §

80

6

0

70 | 75

70

80
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6. (F) h =053 h =025 AR gt 7w g
1 ,
j L dx w1 e AR | et By

1+x
0

G # T FEGY AH [ T | 5

tc) Wﬁﬁ?qﬁaﬁmmw%w

1 -1 2
-1 1 2
2 2 -2

7. (%) W Rfy gu fefifed smege 1 e §
Aftrran ABIAE 9 @d EANERY T
$ife ;

1 6 1

1 2 0

0 0 38
R "@fiwet (1, 0, 0)T A 4 gRERAET
Hifsa | 5
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(@) fafy

2
_ =%[5Xn + -N—s:l,n=0, 1,2, ..,
Xn Xn

FE N TF o9 3= 8, N3 it am sifmafa
Bt 2 | oty R sl @ sma hif | 5
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