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BACHELOR OF ARTS (GENERAL)/
BACHELOR OF SCIENCE
(GENERAL) (BAG/BSCG)

Term-End Examination
June, 2025

BMTE-144 : NUMERICAL ANALYSIS

Time : 3 Hours Maximum Marks : 100

Note : Question No. 1 is compulsory. Do any
eight questions from Q. Nos. 2 to 10. Use
of non-programmable/scientific calculator

s allowed.

1. Which of the following statements are true
and which are false ? Give a short proof or a
counter-example in support of your answer :
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1
(11) The eigen values of |0
0

1, 2, 5.

(111)) x =0 1s a fixed point for the function
flx) =x2+ 1.

(iv) V=1+E!

(v) The truncation error Rn+1(x) is given by

~ _ (x _ xo)n+1 )
f(x) — Pu(x) —ln_+1 " (c), where

O<c<ux
(vi) Newton-Raphson’s iteration formula
for finding %, where ¢ > 0, 1s
2x5 — ¢

2
3x,

xn+1 =

(vi1) The Taylor’s series for y(x) = log (1 + x)

(viil) The SOR method is a generalisation of

the Gauss-Seidel method.
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(ix) The composite Simpson’s rule for

evaluation of the integral Ibf(x) dx

requires the interval [a,b] to be divided
into an even number of subintervals of

equal width.
(x) If a linear function is integrated using
Trapezoidal rule, the error is minimum.
2. (a) Perform four interations of the Newton-
Raphson  method to find the
smallest positive root of the equation
flx) =x3—-5x+1=0. 5

b) If fix) = %, then find the divided
x

difference fla, b, ¢, d]. 5

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

3 1 2
A=]2 -1 -1
1 -2 1

using LU decomposition method with

Ujp =Ugg =Ugg =1. 5
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(b) Use Regula-Falsi method to determine
the root of the equation :

cos x — xex=0.

Take the initial approximation as

x0 =0, x1 = 1 and perform two iterations

of the method. 5

4. (a) Let f(x) = sin x be defined on the
interval [1, 3]. Obtain the Lagrange’s

linear interpolating polynomial in this
interval and find the bound on the
truncation error. 5

(b) Find the number of iterations n of
bisection method required to have an

approximate root with  absolute
error <1077 of the function
f(x)=2x—-log;,x -7 1in the interval

[3.78, 3.79]. 5
5. (a) Using Runge-Kutta fourth order
method with A = 0.1, find an
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approximate value of y(0.1) for the

initial value problem : 5

y=x-y,y(0)=1.

Evaluate the integral 1= J.l dx 5 using
o 1+x

composite Simpson’s rule. Hence obtain
the approximate value of . 5
Solve the system of equations :

3x+ 18y +9z=18

2x+ 3y +3z=117

4dx+y+ 2z =283
using Gauss elimination method. 5
The area of a rectangular park is

x3 — x2 — 11x + 18. If the length of the
park is (x — 2), then find its width using

synthetic division method. 5
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7. (a) Find the missing term in the following

table : 5
x f(x)
0 1
1 3
2 9
3 ?
4 81

(b) Find the number of students with

marks less than 45 using the following

data : 5
Marks No. of Students
30—40 31
40-50 42
50-60 51
60-70 35
70-80 31
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(a)

(b)

(a)
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Estimate the eigen values of the

matrix :

>

I
N DO W
DO U DO
W NN

using the Gerschgorin bounds. Also,
draw the rough sketch of the region in
which the eigen values lie. 5
Use the Euler's method to solve
numerically the initial value problem
y = —y;y0) =1 with A = 0.01 at
x = 0.04. Also find the exact error. 5
Find the Newton’s backward difference
interpolating  polynomial for the

following data : 5

x Y
0 1
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10. (a)

(b)
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Using the third order Taylor’s series
method, find the solution of the initial
value problem y' = x — y2, y(0) = 1 at
x=0.1 taking h =0.1. 5
Calculate a bound for the truncation

error in approximating f(x) = sin x by

.’X33 .’X35 7

1-=—+"——-" where -1<x<1. 5

3 [5 [7
Find an approximation to one of the

roots of the equation :

Px) =2x*—3x2+3x—4=0

using Birge-Vieta method starting
with the initial approximation xo = — 2.

Perform only one iteration. 5
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BMTE-144

THeAT STk (VTHTRT) /
ferT TTaen (|mT)
(aft. W S, /&t uE, - ST,
e aireT
I, 2025
1. UH.21.E.- 144 : GEATH faveiour

gayg : 3 yu2 SfeFaH 37F : 100

FT: FyT G 1 3G &1 97 &I 2 T 10 dF fF=l
M3 F¥Hl P IW ST FFIHIE/AA
FHepelct & FAIT T 3FEM &1

1. frefafed § @ $H-9 %29 99 € 3R SE-9
3T T ? AT W HT Yfie & fag ek oy squfa

1 Gfd-3<TeL01 S 2x10=20
. n-1
@) Z A2fk =Af, — Ay
k=0
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&AL, 2,5

S O =
S NN
Ot B~ W

(i1) {

(iii) ®e f(x) = x2+ 1% faT x = 0 T Fa foig
T

(iv) V=1+E"!
(v) ®&A i Rus1(x),

B _ (x_xo)n+1 -
f(x) — Pn(x) Tl (o),

U SR, S/l 0<ce<xTl
(vi) ¢> 0% fau e, I FE & fAw =AY

2% —¢
g Ilaif"v';[?[an: = %l

2
3x,,

(vi)y(x) = log (1 + x) oI TR SO0

(viii) SOR fafy w=g-diea fafy =1 =9+ &9
T
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(ix) g famaq & g 9 9o jjf(x)dx

FH OF A@ FA H AU @A [q,b] H
T deE ol 9 3Y-3Tavel # fawnfed

AT IS ¥ |
(x) Taest fem ¥ At ww Was wem @
gurehe fRan s, @ Ffe =g Bt T

(%) TR f(x)=x" —Bx+1=0 1 =IaH

YIS A T hid o T =TT fafy

N
[

1 IR GGl ST | 5

(@) Aafg f(x):i2 %, @ fafsa st f[a, b, ¢, d]
X

T hifT | 5
() Wy = Uyy = Ugg =1 TR LU ToisH fafer |
3 1 2
qTE A=[2 -1 -1| 1 oJehd @
1 -2 1
hifeTT | 5
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(@) GHIRU cosx —xe* =0 h1 Th HA A

&G & fau Ter-wed fafy w1 ga@m
HICI g dfihed  x, =0,x, = 1
it el zw fafy @t @ gwEhEr
HIELS 5
4. (%) WM AL f(x)=sinx F@EA [1, 3] |

gftafog €1 39 STAUa H Ui 1 IR

SIS 9gUS T HIWT IR Ted Jfe W
ftay ot T i 5
(@) A [3.78, 379 ® oW
f(x)=2x —log,yx —7 <h1 Tsh HA Hi~Tehe
F & fau gafgursH fafy &1 TRgfa #t
& n 9 hifee difer fRO& qfe 107 |

A T = 5
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5. (%) h=0.1 R =g Fife T-H fafy § onfc
oH T
¥y =x-y,y(0)=1
% T y(0.1) 1 Tk Afehe A 1A hHifT |

5
(@) g fomge & fam @ guehd

I:} dxzwnﬂamaﬁﬁmsaumr{n
o 1+x
1 T Gi=Tehe T AT RIS 5
6. (&) gHIH M ¢
3x+ 18y +9z=18
2x+ 3y +3z=117
4x +y + 22 =283

! M Faeter fafy @ a1 swifse 5
(@) Tk IFARR o™ R S%d

3 — x2 — 11x + 18 ¥ Ife M= kI o
(x — 2) &, 1 TEH! TSR WYASeR faaeH
fafy ¥ 9ma sifsT 5
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7. (&) FAfafea arol | faoqw 1¢ 9@ &ifse ;- 5

X fx)
0 1
1 3
2 9
3 ?
4 81

(@) frfafea iwst &1 949 o S BE1 &

[aWa o

&A1 A1 Hifed fSeh Uredieh 45 A FAT @ 5

YTwdich BT hl W&
30—40 31
40-50 42
5060 51
6070 35
70-80 31
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8. (%) MR Rl 1 TN hich TR :

3 2 2
A=(2 5 2
2 2 3

& ST U STehfold ShIfST | T & 39 &
w TH WA A oAy e S ae
feora B 5
(@)h = 0.01 & WY AR fafy & yam 9
x = 0.04 W AT A0 G y' = — y;
y(0) = 1 ! GEATHF €Y F g HIfT | Y
2 Iy Ffe ot Ad Hifsw | 5

~

9. (&) fAfafed sfidel & fau = &1 AW

SIASYN 9IS A I : 5
X Yy
0 1
1 0
2 1
3 10
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(@) h = 0.1 R FdrF hife TR ot fafy 4
x = 0.1 W S A9 9 y' = x — y2

y(0) = 1 %l B A1Q HifoIT | 5

T gfde

10. () f(x) = sin x = 1—x—3+£

o

3 [ |7
FE W @ Ted Afe & foau 9Rey 7@
HIfT, el 1 <x <1%| 5

(@) IR Af=Tehed X = — 2 TR fasi-dier fafy
H GHR

P(x) =2x4+—3x2+3x—-4=0
% T Hol k1 Hiehed 1 HITT | held Th
& g sifaw | 5

X X X X X
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