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BACHELOR’S DEGREE
PROGRAMME
(BDP)
Term-End Examination
December, 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) From the following table, find the
Legrange’s interpolating polynomial

which agrees with the values of x at the
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given values of y. Hence, find the value

of x wheny =2 5
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(b) Solve the system of linear equations :

2x+3y+z=5
dx+Ty+7z=1
6x+7y—4z=2

using the LU decomposition method. 5

2. (a) Show that: 4
(E+1)8=2(E-1)u

(b) The following table gives the population
of a town (in thousands), during 5
consecutive censuses. Calculate the
population in the years 1985 and 1986.
Hence, obtain the increase 1in the
population during the period 1985 to
1986 : 6
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Year Population
1971 12
1981 15
1991 20
2001 27
2011 49

3. (a) Using the classical fourth order Runge-
Kutta method, find the approximate
value of y(0.4) for the IVP :

y=2+x-xy, (0)=0
with the step size A =0.2. 5

(b) Perform three iterations of power
method to find the largest eigen value

in magnitude and the corresponding

eigen vector of the matrix : 5
4 0 -1
A=| 2 3 -1
-2 0 5

Take xq =(1, 0, 0)" .
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4. (a) Using the Bisection method, find an
appropriate root of the equation
22> —x-4=0 in the interval 11, 2I.
Perform 4 iterations only. 5

(b) Can Newton-Raphson method be used
1

to solve the equation x3 =0 ? Give
reasons for your answer. 2
(c) Perform one iteration of the Birge-Vieta
method to a approximate root of the
equation 2x* —8x% +8x-4=0 , starting
with xy =-2. 3

5. (a) Check whether or not the fixed point
iteration method :

2x, +1
Xyl =— *n ,n=0,1,2, ...
n
converges to the root — 1 for the
equation x%+2x+1=0. 5
(b) Find the inverse of the matrix :
1 2 g 1
2 2
0O 1 -4 1
A= 9
0 O 1 =
3
0 0 0 1
using Gauss-Jordan method. 5
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6. (a) The following table, list the values of

(b)

In (xz) for different values of x in the

range [2, 5] : 5
x In (x?)
2 1.386
2.5 1.832
3 2.197
3.5 2.506
4 2.772
4.5 3.008
5 3.219

Use the Romberg integral technique
on the approximate integrals found
by Trapezoidal rule at A=0.5 and 0.25,
to obtain a refined estimate of

I;ln(xz)dx.

Estimate the eigen values of the
following matrix using Gerschgorin
bounds :

4
A=|3
1

N O DN
s
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Also give a rough sketch of the

bounds. 5

7. (a) Find the solution of the initial value

difference equations : 5

Ynt2 =4V +3¥, =2", 59 =0, y =1

(b) If Gauss-Seidel method is used to solve

the system of equations :

4 0 2|lx 4
0 5 2| xy|=|-3
5 4 10]| x4 2

then check whether the method

converges or not. 5
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T : (=l uia g9 & I frw ) gt T SvHEeTE
& @9 T aF F O GHdl 81 Do

& JI1T &1 ST7EIT gt &1 Fadlh! & ST Q= 37¢
gl

1. (%) swfafed grol § g TS STqasht ague I
FHIfT St fgq @ y & O W x H TEH
TEAd B T 1 TH YHR S y = 2 &, T x H
EIEISIGIETIS IR 5
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x y
8 1
4 3
3 4
2 5

(@) LU faarem fafy 9 f=fatea e gweso

TR <h1 T IS : 5
2x+3y+z=5
dx+Ty+T7z=1
6x +7y—4z =2
2. (=) fe@mu fe : 4
(E+1)8=2E—1Dp
BB
(@) frfafea arolt #, 5 ®wAF| SoEeT |
o Tl el 1 STEEl (B H) & T B

TH 1985 AR 1986 H ST A HifTT | 30
YFR, 3T 1985 ¥ 1986 H ot # gfg
T SIS 6
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L) e
1971 12
1981 15
1991 20
2001 27
2011 49
3. (%) faufafied =qd @ifc &-%ea fafy @
SCHM THE -

¥ =2+x"—xy, 0)=0

% T 9H @@ A = 0.2 TH y(0.4) HT

Hfehe A J1d HifST 5
(@) Mg :
4 0 -1
A=| 2 3 -1
-2 0 5

1 aftom # stfaeran oA WA et suS
WA M Iy | &+ & fau = fafy
1 < TRt S 5

xo=(1,0,0)7 =fifsw)
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4. (%) gafgureq fafy & ofauer |1, 2] § I

20° —x—4=0 F TH W A T
FIWY | St gt geie wifey | 5

1
(@) T THE 23 =0 H 'TA FA B U
2A-Yoe fafy &1 e fohen St wehar € 2

YT I 6 HR T | 2
(M) T 2xt —3x%+3x-4=0 wH TH
Gf=Tehe qe A1 i o T xp = -2 ¥ Iy
e forsi-fouer fafy =61 wa gagfa w3

5. (%) g siftse for @ fog gt fafy

2x, +1

Xpe1 =— ,n:O,l,Z,...

Xn

TR 22 +2x+1=0 & qd — 1
arfirafea S & 9 e | 5
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(@) MRE-iteT fafu | aTreg -

1 3 9 L
2 2
O 1 -4 1
A= 9
0O O 1 —
3
0 0 0 1
T hH A HITSTC | 5

6. () frafafea aroft § sfaua [2, 5] § x & AHi
% fau In(x?) & AF #1 geiag fFa w

T
x In(x?)
2 1.386
2.5 1.832
3 2.197
3.5 2.506
4 2.772
4.5 3.008
5 3.219

j;ln(xz)dx 1 IRsHd SAhald I hid

faw, A = 0.5 3R 0.25 W Tl 20 9 9
Tf=Tere gHThall W AT THRA dehieh o

TN hifTT | 5
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(@) frefafed sege & eeiA "Ml 1 STehad

THRA IRl grRy T
4 2 1
A=3 0 4

1 2 1

g &, aRadl &1 T sw Hf s s
7. (%) TfeHM =) FHeRIo

Yn+2 _4yn+1 +3yn :2n, Yo = 0, N =1
1 BA AT HIS | 5

(@) afe g e

40 270« 4
05 2| x|=|-3
5 4 10|l x| | 2

Wl BA I & fau msg-dred fafyr =1 yam
frm S ®, @ i e fw oaw fafa
AfEfa Bt =1 =7 | 5

X X X X X
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