No. of Printed Pages : 10 MTE-10

BACHELOR’S DEGREE
PROGRAMME (BDP)
Term-End Examination
June, 2025
Elective Course : Mathematics

MTE-10 : NUMERICAL ANALYSIS

Time : 2 Hours Maximum Marks : 50
Weightage : 70%

Note : Answer any five questions. All
computations may be done upto 3 decimal
places. Use of calculators is not allowed.

Symbols have their usual meanings.

1. (a) Find the approximate root of the
equation x2—4x+7=0 using the
Newton-Raphson method, with x, =-2.

4
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(b) The Gauss-Seidel method is used to

solve the system of equations :

4 0 2 ||«x 4
0 5 2|y|=|-3
5 4 10| z 2
Determine the rate of convergence of

the method. 5]

2. (a) Using classical Runge-Kutta fourth
order method, find an approximate

value of y (0.4) for the IVP :

D_ iy 0 =1,
dx
with A =0.2. 6

(b) Estimate the eigen values of the

following matrix using the Gershgorin

bounds : 4
1 2 1
2 -1 3
3 4 2
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11 .
3. (a) Evaluate _[ 02 de using  the
-x

Trapezoidal rule with A = 0.5 and
h = 0.25. Use Romberg’s method to

1mprove the result. 5

(b) The method :

2
xn+1:%l:5xn+g_N_5:|yn=05 1’ 2’ """" ;
xn xn

where N 1s a positive constant,
converges to N3 Find the rate of
convergence of the method. 5
4. (a) Find the interpolating polynomial by

Newton’s divided difference formula for

the following data : 5
x f (x)
1 3
2 2
4 4
7 5
10 6
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(b)

6. (a)
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Find the inverse of the matrix :

4 2 3
A=/0 1 2
3 20
using the Gauss-Jordan method. 5

Solve the system of equations Ax = b,
using LU decomposition method, where :
5

Determine a unique polynomial f (x) of
degree < 3 such that :

f(x()) = 47 f'(xo) = 2’ f(xl) = 2,

f'(x]_) = 37

Prove that : 3
52
H 4
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(b) Find the interval of unit length which
contains the smallest positive root of
the equation %% —2x-10=0. Using the
midpoint of this interval as the initial
approximation, perform two iterations

of the Berge-Vieta method. 7
7. (a) Find the value of p(3) and p'(3) for the
polynomial :

p(x) =x*+xd-x-2
using Horner’s method. 3

(b) Consider the table of values of

f(x) = xe* given below :

x f (%)
1.8 10.8894
1.9 12.7032
2.0 14.7781
2.1 17.1489
2.2 19.8550

Find f"(2.0) using the central difference
formula of O(h?) for A = 0.1 and
h = 0.2. Calculate TE in both the

cases. 7
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MTE-10
FTdeh SUTET hIchH
(&, S, ut.)
a aireT
I, 2025

s uredewy : T
T.E13.-10 : HEATH fagersoT

gHg ;2 qU2 SIfeHaH 37%F : 50
gTRar : 70%

e : gl gie g9l & IO ST GHT 3feherT i

GYHCTd Tl d% [AHfed FX GHEd 81 Hogeldl
% AT &1 AT T &1 FAiw] P 3797 GrEr= 37¢f
&gl

1. (F) xy=—2 R, FeA-ywd fafy § weie

x> —4x+7=0 H TH FAH A FE@
ifsT | 4
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(@) HRT e

s

&l & HH & AU MRA-Hred fafy =1 9am
frar T ©1 3w fafy =t o <@ 3.
ity | 6

(F) h = 0.2 T Fagfafted w-%e =gd Hife
fafa @ enfeam wwen

D_2iy y0)=1,

dx
@ foq y (0.4) &1 GfTohe A 1@ ST 6

(@) WA aRadi ¥ = fig U s &
ST A AR ity 4

(F)h =05 3R A =0.25 A GHAST 770 9

jl L dx =1 M s st It faf

04— x2

T TN Shteh IROTH H GER it | 5
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(@) fafy :

2
e e RIS
xn xn

N3 s sifugfa &t &, &f N ©% oA
oo %1 7@ faft o1 S1firere < @ Sifvg

5

4. (W)= T T SRS & fau == & fawfsa

3T A 9 ST 9GS Ad oI 5
x f (x)
1 3
2 2
4 4
7 5
10 6
4 2 3
(@) MRY-SireA fafy A e A={0 1 2| A
320
hH A1 hifST | 5
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5. (%) LU foarem fafy 9 gt ™ Ax = b &l
T HITST, STaf 5

A= 1 0 4],

(@) =1 Afeehad 3 &1 T sifgdid 9gus [ (x) A
SN 6 f(xg) =4, f(x))=2, f(x)=2,
f'(ox;) =3, 3@ x; —xy=h T 5

6. (&) fag =ifeT f+ . 3

, 52
=41+—
H 4

(@) SHhTE TS dIcT o8 37U J1d hife foed

FHHT 4 — 26 —10=0 HT FqH TARHH
Td B 39 AW & " fog o grfues
gflhed AR on-fauar fafa =1 <
gt i | 7
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7. (&) @R fafy § agug px)=x*+x>-x-2 &
fow p (3) 3R p' (3) FT WA I Hifs@l 3
(@) f(x)=xe* @ AR 7 IRo W fa=ar

T
x f(x)
1.8 10.8894
1.9 12.7032
2.0 14.7781
2.1 17.1489
2.2 19.8550

h=0.13R h=027%faQ O 5T
M A H TR FEh [1(2.0) H AE AG@
ST | A1 A § TE &1 01 Shifse ) 7

X XX XX
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