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BACHELOR’S DEGREE PROGRAMME
(BDP)

Term-End Examination

June, 2024
MTE-10 : NUMERICAL ANALYSIS

Time : 2 Hours Maximum Marks : 50

Note : (i) Attempt any five questions.

(it) All computations may be done upto 3
decimal places.

(i11) Use of calculators is not allowed.

(iv) Symbols have their usual meanings.

1. (a) Using divided differences, show that the

data :

x f(x)

-3 18

-2 12

-1 8

1 6
8
12
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(b)

(a)

(b)

(a)
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represents a second degree interpolating
polynomial. Hence obtain the polynomial.

4

Find an interval of unit length which
contains the negative real root of

f(x)=8x"-x+3=0. Construct a fixed
point iteration  «x,,=g(x,), which

converges. Take the mid-point of this
Iinterval as a starting approximation and
iterate once. 6

A linear system of equations Ax=»5,
where :

1 0 &k
A=|2 1 3|k=#%l
Rk 01

1s to be solved using Gauss-Jacobi iteration
method. Find the condition on % so that the
method converges. 5

The equation f(x)=18x>-33x"+2x+5=0

has 3 real roots. Find the intervals which
contain these roots. Perform 2 iterations of
the bisection method to obtain the negative
real root. 5

Using the step size h=%, find a

polynomial that interpolates the function

f(x)=x-97 in the interval [0,1]. 4



(b)

(a)

(b)

(a)
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A differentiation rule of the form :
(%) = aofy +oufy +0nfy (x5, =xy +kh)
is given. Find the values of a,,a; and a,

so that the rule is exact for all polynomials

of degree less than or equal to 2. Also find

the error term. 6
Find the inverse of the matrix
3 21
A =12 3 2| using LU decomposition
1 2 2
method. Take u; =uyy =ug5 =1. 5
The value of Ja is being obtained using
. . 1 a
the iteration scheme x,.,=—x,/1+— |
8 X,
Find the order of convergence of the
method. 5
Solve the system of equations :

X, — Xy +3%x3 =4
2x) +x9 +4x5 =12
3x; +5xy —2x4 =17
by the Gauss-elimination method with

partial pivoting. 5

P.T.O.



(b)

(a)

(b)

(a)
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dx
1+x2
with A=2 and A =1. Improve that result
using Romberg integration. 5

using Simpson’s rule

Evaluate I 15

The initial value problem
y =t%+y, y(1)=2 is given, find y(1.4) for
two values of A 1. e. h = 0.2 and A = 0.1,

using the Euler’s method and extrapolate
the value of y(1.4). 5

Using Gerschgorin bounds, find the
estimates of the eigenvalues of the matrix :

1 2 -2
11 1
2 2 1
Draw a rough sketch of the bounds. 5

Given the following data, estimate the

value of  f(9) wusing Lagrange’s

interpolation : 3
x f(=)
1 -3
5 10
7 9
10 15
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(b) Perform three iterations of the Newton-

(©

Raphson method to approximate a root of
the equation f (x) =x*—x+1=0 starting
with x, =0. 3
Obtain the 8th Taylor’s series expansion of

the function f(x)=sinx in {%,g} about

%, =0. Obtain a bound for the error Ro (x).
4

P.T.O.
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TTdeh SUTTY hieiehd (o, . 1)
qAld uet
S, 2024
wW.dtE-10 : GETEew faverwor

gag : 2 gu2 STfeFHad 37 : 50

AT : (i) P T Y97 &A HIfT
(i) Gt TUAE YHAd & 3 Al & @t
ST Gt gl
(iii) BRI & FAN B AT TET Bl
(iv) Tl & 3797 G e 2l
1. (%) fawfsa a0 =1 w& & fg@mRu &

he
x f(x)
3 18
=) 12

12
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fgordta sfadsht sgug @ fefua &w@ 2l
39 YohR o8 9gus Al Hd hifsq| 4

(@)THE oarE den 98 Adid A hieg

e f(x)=8x"-x+3=0 o RHUTHH
gedfaes ga feed @l e faa fag
T x,, =g(x,) MY S sAfERa
B Bl W AU & HeAfGg @ URMYE

Af-Thed A&, Th 91 g hifsal 6

2. (%) TH fasw THw Fe@ Ax=b, SEI

(@)

A=

1 0 &k
2 1 3|,k-#=1
k

01

g, ol TSE-Shidl TN fafy @ g
fofan ST €1 £ W 9% Wiy W@ wifST
fooe fe e fafy sfvef@ ekt s 5
THIRTT f(x)=18x" -33x? +2x+5=0
3 adfad ot 1 9 A FA S
fod ¥ qor fed 1 womws awdfas
I I HE 6 fau wufgusE fafu
2 grgfaEr S 5
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. (F) T h:%, T h:% AT, 98 WEUR

A BT S ®ed f(x)=x-97F @
e [0,1] W AAEIE el Bl 4
(@) ['(xy)=0fy +oufi +0ofy, (%), =%, +kh)
% ®U U TH ke G & B ay,q
AN o, & UH T@ YHR F@ HifC
9% g 9l UG 2 A9 HA a6 §guel &
fau gumy 8 Wy @ Je w St F@
Fifsm 6

. (&) LU RISk fafy W, EICor

3 21

A=|2 3 2| @ FHH TG HITT 7T
12 2

Uyy = Upy =lUgy =1 O oA T 5

(@ Ja @ WA gWgW fafy

X, :%xn(1+%] ¥ o fepan ST R W
X

n

fafy & sifiror =t wife 3@ Sifsu) 5
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. (F)TH e

X=Xy +3x3=4
2x; +x9 +4x5 =12

& MRu-Te fafy 9 STf¥rer it

& 9IY g HIfC| 5
(@) fgwed & | 9 h=2 3R h=1 dH

j5dx F1 UF T Hifew uiomg &Y

11442

Il g e RS Sifal 5
. () AHA THR y =124y, y(1)=2 T B
Bl h & A A h=0.2 R A=0.1
@ fau sfger fafu @ y(1.4) &1 96 A6
Fife iR afedsd ¥ y(1.4) & w9 A

gUR HifSul 5
(@) TR IRedl 1 A &, R -
1 2 -2
11 1
2 2 1
% 3T UMl k1 3Tk hHiTST 5
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o o~ & | A\ . .
7. (F)few M frafafed stiest W WS FqdyH

F1 WAM HIE f(9) F WH Kl AR

HITST 3
x f(x)
-3
10
7 9
10 15

(@)x,=0 & YA  Hh,  GHHWO
f(x)=x"-x+1=0 & TH Hd & Hfeehed
% fau =ea-twm fafy «7 = grgtar
ifstl 3

() x,=0 & HU& {_Z’ﬂ ¥ o

f(x)=sinx FH 83 TR & WER FW
Fifl Ife Ro (x) TG 8S U hifod| 4
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