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BACHELOR’S DEGREE
PROGRAMME
(BDP)
Term-End Examination
June, 2026
(Elective Course : Mathematics)

MTE-010 : NUMERICAL ANALYSIS

Time : 2 Hours 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.

1. (a) Find the approximate root of the

equation 2x°>—-3x-6=0 using Newton-

Raphson method. Perform two
1terations. Take the initial
approximation as x, =1. 5
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(b) Find the interpolating polynomial by

Newton’s divided difference formula for

the following data : 5
x f(%)
0 1
1 1
2 2
4 6
5 3

2. (a) Use Gauss-Jordan method to find the

inverse of the matrix : 5
1 1 3
1 3 -3
2 -4 -4

(b) Solve the systems of linear equations :

dx+y+z=4
x+4y+4z=4
3x—4z=6

using LU decomposition method. Take U

with diagonal elements as 1. 5
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3. (a) From the following data,

[3]

number of students

MTE-010

find the
having weight

between 60 and 70 kg : 5

Weight (in kg)

No. of students

0—40
40-60
60-80

80-100
100-120

250

120

100
70
50

(b) Determine a unique polynomial f(x) of

degree < 3 such that :

f(xo):1, fl(xo)ZQa f(x1):2, f’(xl):?’

where x; —xg =h.

5

Find y(0.4) using Runge-Kutta fourth

order

equation :

method for

differential
5

the

D 11y, 5(0)=0
dx

Take h =0.2.
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(b) From the following data estimate the

value of f(10) : 5
x f(x)
1 30
3 10
5 5
7 6
9 8
11 10

5. (a) Perform two iterations of Gauss-Seidel
iteration scheme to approximate the

solution of the system of equations :
X +3x3 =2
5X) +Xg +2x3 =-5
Xy +6x9 +2x5 =-11
Take x; =-0.9, x5 =-2.1, x3=0.9 as

the initial approximation. 5
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(b) Using composite trapezoidal rule, find
21 .
| =dx, with h=05 and h=025.
X
Improve the accuracy by Romberg
integration. 5

6. (a) Using Newton’s forward difference
approximation, find the first derivative

of f(x) at x=1.12 from the following

tabulated values : 5
x f(x)
0
1.1 0.128
1.2 0.544
1.3 1.296
1.4 2.432
1.5 4

(b) Find the minimum number of intervals

. 1d )
required to evaluate M ith an
01+x

accuracy 1075, by using the Simpson’s

rule. 5
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7. (a) Consider the linear system of equations :

e MEH

where k 1s a constant. Find the values
of k& for which the Jacobi and Gauss-

Seidel methods converge. 5

(b) Estimate the eigenvalues of the matrix :

1 -2 3
6 -13 18
4 -10 14

using Gerschgorin bounds. Draw a
rough sketch of the region where the

eigenvalues lie. 5
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EATAeh SUTFY ShTHhHH
(sft. €. i)
i ureln
S, 2026
(e areEeR™ : TfuT)
T.213.-010 : G fageoor

gHg ;2 qU2 SHfeFaq 37F : 50
uTiar : 70%

FT : gl gia g9 & W ST G4 T TvEea
F 2 WHE ak F O GEA &1 Hegorl

& TI1T &1 ST7EIT gt &1 Fdlh! & ST Q= 37¢
gl

1. (F) FeA-w fafa & grfieo 2% —3x—6=0
T Th FfThe o AG HIS | S RGRar
ST | gRfY® e x, =1 @@l 5
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(@) frefafed  siwst & fau =ea faufsa
ST YA 9 STqeelt 9gus A &g : 5

x f(%)
0 1
1 1
2 2
4 6
5 3
2. (%) MIY-wired fafy 4, ereg 5
1 1 3
1 3 -3
-2 -4 -4
1 SShH T hifST |

(@) LU i fafy & e e e
dx+y+z=4
x+4y+4z=4
3x—4z=6
%1 g ifere | U o forerol a6 61 1 &fifSw) 5
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(&) Fr=fafea stiest @ oM 60 kg 3R 70 kg &

STl & BT i &A1 A1 HITST : 5
a1 (kg) BT hi T&AT
0-40 250
40-60 120
60-80 100
80-100 70
100-120 50

(@) =1 SAfYhad 3 91l Toh Al Igas f(x) T

TSI S

f(xg) =1, fi(x) =2, f(%)=2, f(x)=3

1 TEE A1 B, SR x; —xp =h B 5

() AR THHI ;

D11y, (0 =0
dx

% fau ¥i-seer fafy &1 ga@m & y(0.4)
M SHINT I A = 0.2 ST
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(@) frfafea siesi ¥ f(10) &1 TF Thfed

HIfTT : 5
x f(x)
1 30
3 10
5 5
7 6
9 8
11 10

5. (%) GHrRTu M
X +3x3 =2
o5X; + X9 +2X3 =—5
Xy +6x9 +2x5 =-11
%1 & HiThe L & fu Memg-diea fafy
F T TREA] <o) IRfas gf-tehed
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(@) h=0.5 3R h=025 TR TIF FHAS

fom % 9@ w6 Jfldx @ RIS
X

el FHREH 9 Sl i GETRu | 5

o oo~

6. frfafed gefids oM & x = 1.12 W f(x) 9o

SEETGE ISICRCHI L 5
x f(x)
1 0
1.1 0.128
1.2 0.544
1.3 1.296
1.4 2.432
1.5 4

(@) fage =9 9 105 1 Yod & 9™

Ilﬂ F A A FH & AU TEwIE
01+x
AT STACl 1 HEAT T4 hITIT | 5
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7. (&%) e Tt fam

B MEH

R fIaR HIST, ST & Th SR T k& o 7H

A Hifew A W MEE-SEEr SR

TMeg-diea faftat sifrafa ad 5
(@) T ARl sl J=NT hieh e :

1 -2 3
6 -13 18
4 -10 14

% 31T HH STehford ShITSL | ST HH! ol
GfHAfAd T aTel &1 1 ¥ 3@ SIS 5

X X X X X
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