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

Term-End Examination
June, 2024
BMTE-144 : NUMERICAL ANALYSIS

Time : 3 Hours Maximum Marks : 100

Note : (i) Question No. 1 is compulsory.

(it) Do any eight questions from . Nos. 2
to 10.

(iti)Use of non-programmable scientific

calculator is 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 :

2x10=20
(i) The equation x® —4x-16=0 has a root in
the interval [3, 4].

P.T.O.
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(i1) The order of convergence of the secant

method i1s 0.62.

11
(11) wn=E2+E 2.
(1v) For the system of linear equations :
S5x+y+2z=34
4y—-3z=12
10x -2y +z=—-4
the matrix is diagonally dominant.
(v) If h is the step length, then (A-V)x2 is
equal to 2h.
(vi) x=1 1s a fixed point for the function

fx)=+x+1.

(vi1) The numerical method :

272
yn+1=(1+kh+7L h

Jyn, A>0, n>0

1s relatively stable.

(viil) The composite trapezoidal rule for
b
evaluation of the integral ja f(x)dx

requires the interval [a, b] to be divided

into any number of subintervals of equal
width.



[3] BMTE-144

(ix) The method :

(x)

(a)

(b)

(a)

converges to 1.5 for any choice of initial

approximation.

The error of any quantity is given as the
absolute value of the difference between
the true value and approximate value of

the quantity.

Using Newton-Raphson method, find an
iterative formula to compute the reciprocal

of a natural number N. 5

Calculate the nth divided difference of l,

X
on the nodal points x, x;, ...., x, . 5
Find the inverse of the matrix : 5

3 21

A=|2 3 2

1 2 2

using LU decomposition method with

Uy =Ugg =Ugg =1.

P.T.O.
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(a)

(b)

(a)

(b)
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Use secant method to determine the root of
the equation cosx—xe* =0. Take the
initial approximation as x, =0, x; =1 and

perform two iterations of the method. 5

Using the data sin (0.1) = 0.09983 and
sin (0.2) = 0.19867, find an approximate
value of sin (0.15) by Lagrange’s
interpolation. Also obtain a bound on the

truncation error. 5

Use the Euler's method to solve

numerically the initial value problem: 5
¥ =-2xy%, y(0)=1
with 2 = 0.2 on the interval [0, 1].
Using Runge-Kutta fourth order method
with A = 0.1, find an approximate value of
y(0.1) for the initial value problem : 5
¥ =xy+y%, y(0)=1.

Evaluate the integral :
1.4
J (sinx —log, x +e¥)dx
0.2
using composite trapezoidal rule with

h = 0.2, compare with the exact value. 5



6.

(a)

(b)

(a)

(b)
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Given the data :

f(3) = 168,
A7) =120
and £9) =72

If f(k) 1s estimated as 138 wusing the
Newton’s form of the interpolating

polynomaial, then find the value of k. 5
Solve the system of equations : 5
x+2y+z=3

3x—2y—4z=-2

2x+3y—z=-6
using Gauss-Elimination method.
Using synthetic division method, check
whether o = 3 is a root of the polynomial
equation : 4

x*+x3-13x2 —-x+12=0

Find the first term of the series whose
second and subsequent terms are

8, 3, 0, — 1, 0 using difference table. 6

P.T.O.
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8. (a) Estimate the eigen values of the matrix: 6

1 2 -1
A=|1 1 1
1 3 -1

using the Gerschgorin bounds. Also, draw
the rough sketch of the region in which the

eigen values lie.
(b) If: 4
f(x)=e%,
show that :

A f(x) = (eah —1)eax

9. (a) From the following data, calculate the

population in the year 1985 : 5
Yoar Population
(in’000)
1971 12
1981 15
1991 20
2001 27
2011 49




(b)

10. (a)

(b)
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Using the third order Taylor’s series
method, find the solution of the initial

value problem : 5
y=x-y y0)=1
at x = 0.1 taking h = 0.1.

How many terms n be chosen 1in

Maclaurin’s expansion for e* with an error

less than 1075, -1<x<1 ? 5
Find one root of the equation : 5
x3-2x-5=0

in the interval [2, 3] using Birge-Vieta

method. Perform only one iteration.

P.T.O.
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1
(i) pn=E2+E 2

. A ~ ~
(1v) {Gh HHIH I THhd

Sx+y+2z=34
4y—-3z=12
10x-2y+z=-4

w1 T fakvia: wo@ 2l

(v) FE h U1 T=E 8, q (A-V)x2 & HH
2h B

vi) x=1 WM fx)=vx+1 H & fom
fog 21

(vi) &S fafy .

27,2
yn+1=(1+kh+7L h

Jyn, A>0, n>0

qred; TRt 7

(vii)) §IF a9 ¥ gEea jj flx)dx

FT AF I HH & AU 3= [a, b] Hl
TE s o fedd o Su-sTen |
faufea fan <1 9 e

P.T.O.



[10] BMTE-144

Gx) fafa %Mg,wsﬂwﬁw

n+l — an
qfere & fou 1.5 W sifyafa =i 21
x) frd af # Ffe ST Tfm % s T eI

gf=rrfed AF & A< & O °H g <
S 2

2. (1) A fafy w1 wEm www, fEd

gipfde & N &1 FhH #d & &
feq wh grogfa ¥ it 5

(7)) W<} ﬁ%?»ﬁ Xy X5 oeees x, W 1 & ndl

X

fauifsra st gfienferd sifsa| 5

fafy ¥ ez - 5

1 FhH T hITSIT
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oSk fafy ¥ FHHW cosx—xe® =0
Th A A G YRE9s  HiTehed
%y =0, x, =1 oifoC R @ fafu =t
gl wifsu) 5
el sin (0.1) = 0.09983 3N

sin (0.2) = 0.19867 W U AdAIH

SR sin (0.15) 1 Gf-lehe TH F@
HIST WY & TS Y& W Th &y i

ELSECAIS I 5
WS [0, 1] W A = 0.2 A Ager fafy
g onfed™ wHe 5

¥ =-2xy%, y(0)=1

H GAHE €9 § T DI
h=0.17% WA w-H =gd Fife fafy

g feam 99e 5

¥y =xy+y%, y0)=1
% fau y0.1) =1 Tw AfFHe 99 I@

Hif|

P.T.O.



(<)

6. (37)

(<)

[12] BMTE-144

h =02 e 9w wHdd w9
HHhA 5

1.4
I(ﬁnx—kgex+éﬁdx
0.2

®1 TH A BN AR TEHT G T

o+ 9 hifg|

& ::0 :
f(3) = 168,
A7) =120
3R f(9) = 72

% R g1 W afk siqesht Jgag & =g
®Y 9 f(x) H Mehferld AE 138 8, dl & &1
M A hifeg) 5

gHteR e 5

x+2y+z=3
3x—2y—4z=-2
2x+3y—z=-6

&I MRE-fw fafy ¥ ga1 sifsul
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(1)

(<)

(1)

(<)
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qivcder faser fafy =1 =@ oS-
HIFST foh o = 3 IgUIS HIHI 4

xt+x3-18x2-x+12=0
w1 g & a1
Teh 3T 9RO 1 JIN Hhich SH SU

~

gog U |G hitet foge fgdia sk e

% U 8,3,0,—1,0%] 6
TR aftEel 1 gAT Kk S ;6

1 2 -1
1 1 1
1 3 -1

& S HH Thfald Hifed| WY & 39

A:

(aWa

& H T WA ARG fee 9y s
I feerd 2
afg . 4

f(x)=e%
g, i fe@mu .
A f(x) = (eah —1)eax

P.T.O.
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o oo g e

9. () T™HIEd HAlhel

T od 1985 H SHEEAT

BIGECTIS L 5
ad SEET (g9 o)
1971 12
1981 15
1991 20
2001 27
2011 49

(F) h=0.1cH JAF Hife TR oo fafy 4
x=0.1 W EHA 9 : 5

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

1 &1 A whifSq|

10. (31) e¥, ~1<x<1 & HIANA TR ¥ fohad g

n BH =1feq @feh Jfe 102 FA W ? 5
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() foo-dier fafu & = 9 Fwa [2, 3] |
TR

x3-2x-5=0

* Tk Hd A RN hed Tk B
REREINEAISIY 5
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