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BMTE-144 : NUMERICAL ANALYSIS

Time : 3 Hours Maximum Marks : 100

Note : (i) Question No. 1is compulsory.
(it) Do any six questions from
Q. Nos. 2 to 8.
(iit) Use of scientific/non-programmable
calculator is allowed.

(iv) Symbols have their usual meanings.
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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 :
5x2=10

(i) The equation x®—6x%+11x—6=0 does

not have a root in the interval [4, 5].
.. 1
(i1) uo =§(A—V).

(111) Taylor’s series expansion can be derived

from Maclaurin’s series expansion.

iv) A square matrix A 1s strictly

n
diagonally dominant, if |%-|>Z
j=1
Jj#l

)

(v) The order of convergence of the Secant
method is greater than that of Newton-

Raphson method.
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(@)

(b)

(©
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Find the smallest positive root of
2x — tan x = 0 by Newton-Raphson
method, correct to 3 decimal places with

x0=1. 5

Using Stirling’s central difference

formula, find the value of f (1.32) from

the following table : 5
x f ()
1.1 1.3357
1.2 1.5095
1.3 1.6984
1.4 1.9043
1.5 2.1293

Solve the differential equation
y'=x+y,y(0) =1, x<[0,1] by Euler’s
method using A = 0.2. If exact value is

y (0 + 1) = 3.436564, find the error. 5
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3.

(@)

(b)

()
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Find the inverse of the matrix : 8
5 8 1
A=|0 2 1
4 3 -1

using LU decomposition method with
hy=lyy=1l33=1.
Using the false position method, find a

root of the equation e* —3x> =0 correct
to three decimal places. You may use
the initial interval ] 0.5, 0.1 [. Also, find
the relative error. Perform three

iterations. 7

The function y = sin x is given as :
sin (0) = 0, sin oL sin | X|=1

2 4 \E? 2 .
Find an approximate value of sin (%)

by Lagrange’s interpolation method.

Also, find the truncation error. 5
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(b) Using Runge-Kutta fourth order
method with A = 0.1, find an
approximate value of y (0.1) for the IVP
y'=y-xy(0) =2 5

1
1+x

. 1 .
(c) Evaluate the integral jo dx , using

2

Trapezoidal rule with A = 0.2. Compare

with exact value. 5

5. (a) Let f(x) be any polynomial of x which
satisfies f (1) =3, f (0) =—6, f (3) = 39,

f(6) =822, f(7) = 1611. Using Newton’s
interpolating formula, evaluate f (1) and

f(2). 5

(b) Using Gauss elimination method, solve

the system of equations : 5
x+2y—3z+t=-5
y+3z+t=6
2x+3y+z+t=4

xtz+t=1
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(¢) Using synthetic division method, show

that 2 1s a simple root of equation : 5
P,(x) =xt—2x3 —7x? +8x+12=0

6. (a) Find the first derivative of f(x) at

x = 1.1 from the following table : 6
x f ()
1 0
1.2 0.1280
1.4 1.5440
1.6 1.2960
1.8 2.4320
2 4.00

(b) Estimate the eigen value of the matrix

1 -1 2
A= 2 1 3 using  Gershgorin
-1 3 2

bounds. Also, draw the sketch of region

in which eigen value lie. 6

C-2800/BMTE-144



[7] BMTE-144
(¢ Given that {(x;,f;)1i=0,12,....,n| at

equally spaces points, then show that : 3

7. (a) The table below gives the value of tan x

for 0.1<x<0.3: 8
X tan x
0.1 0.1003
0.15 0.1511
0.2 0.2027
0.25 0.2553
0.30 0.3093

Find tan (0.12).

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

value problem : 7
y =2+ y(0)=05
at x =0.4 taking h=0.2.
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8.

(@)

(b)
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Find the real root rounded-off to two
decimal places of the equation
x*—4x%-8x+23=0 lying in the
interval ]2, 3[ by Birge-Vieta method. 7

The equation 18x%-33x%+2x+5=0
has three real roots, find the intervals
which contain these roots. Perform two
iterations of the Bisection method to

obtain the negative real root. 8
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BMTE-144
o, TH, -6, () /s, T, () /
1. TH-Ht. (sigfaere) /sit. T, (Sgfavre) /
T, TH-Hl. (7fuT)
(St a4t i, /s, @ S, /o TE-9t. . /
ot U um, /s ug, -9 % UE.2T.)
L EIGRC I
fegw=R, 2025
o1.UH.21 3. - 144 : HETeh fagauT

oy ;3 g2 SHfeFaH 37F : 100

W (i) I 1 3 &
(ii) T97 T2 T 8 TF FIE B: T97 &1 I/
(iii) STIATHI/AATE HeHAR & TA1T 1 AN
gl
(iv) TPl & o797 a7¢f = a7ef &1
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1. freafafeg & @ 9-9 %9 99 € 3R ®E-9

3T § 2 T W * Yfte & fore e oy syufa

RIEIRESHISURH IS L 5x2=10

() THFEO x%-6x%+11x-6=0 T FAA
[4, 5] § & 7o &I T

(i) MS:%(A—V)I

(iii) TR g foaR, Heedfa 9o famr gr

feRTen ST Tehel B

(iv) TH ot e A Jw-I foswvita uq@ %,

n
?TFQ' |a”| > Z
J=1
J#i

aij,i=1,2, ..... ,nl

(v) o< fafy sl AfqEor shife =qe-uwaa fafy

1 AR Shife T AR Bl 21
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2. () xy=1 % WY FA-UHHA fafy gra

20—tanx =0

1 ATH YT ol S¥HeTel o T I
EIREETIE I 5
(@) fefem & &5 dAR & 1 T Hh

o o

fAfafea difaet § f (1.32) &1 A @

HIfSTT 5
x f ()
1.1 1.3357
1.2 1.5095
1.3 1.6984
1.4 1.9043
1.5 2.1293

(M) h = 02 % WY IR fafy grI Tehal
HHO y' = x +y, vy (0) = 1, x €[0,1] &A
HifeTT | Ifg & AF y (0 + 1) = 3.436564 ,
Il Ffe A it 5
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3. (F) LU s fafr 9 [ =y =ly=1 & WY

freAfafed g8 1 gk Jd hifsg @ 8
5 8 1
A=|0 2 1
4 3 -1

(@) fgeen fafa fafy 1 g wen g
e —3x? =0 T Th T SIS o A I
T W Hifod | IR 3faxa | 0.5, 0.1 [
T g Ffe off 3@ wifvw W gREfa
YR 7

4. () e y = sin x T YRR fE TN ¥

. _ . T _L . (T
sin (0) =0, sin Ezj—ﬁ,sm (2j

et siaelt i 1 T T sin @w

1.

Gf-ehed OM Ad &ifSC | weq Yfe ot
Hife | 5
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(@) h =0.1 &% WY TA-FH2 fafy w1 9407w
IVPy' =y—x,y(0) =2 fa@ y (0.1) =1
Hf=Tehed A A RIS | 5
() h = 0.2 % A FHAS 99 H1 TAN Fh

1 o o o
TR j L gy 19w Rt | S9eh)
01 42

ol SIeh-23lh A 9 i | 5

5. (%) 9H wifeig fh x & *E 989 £ (-1) = 3,

f@© =-6,f(@ =39 f (6) = 822,
f (7 = 1611 &1 G H &1 A &

STqeett T 1 FA wh f (1) IR f (2) T

ShITSIC | 5
(@) 39 e fafy &1 g9 e fefataa
TR T &1 Hif ¢ 5

x+2y—3z+t=-5
y+3z+t=6
2x+3y+z+t=4
x+z+i=1
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() gt fausa fafy 1 g9 s g9nise

o g 5
P4(x):x4—2x3—7x2+8x+12:0

T TH WA A 2 T

o oo~

6. (&) F=fafea aifde & x = 1.1 W £ (x) 1 929

SATHETS! AT hIToT : 6
x f (%)
1 0
1.2 0.1280
1.4 1.5440
1.6 1.2960
1.8 2.4320
2 4.00

(@) Wi fafa w1 wEm o we AR

1 -1 2
A=l 2 1 3| 3mEH 91 Maifau) 98
-1 3 2

yogT, forad stei= O §, off smfea #ifsul 6
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(m fen @ & {(x,f)1i=012,....,n}, &

fog =M g W feoa €1 <z f 3
7. (&) 0.1<x<0.3 & fdaU tan x & 91 fF=fafea
e A e M T, 8

X tan x

0.1 0.1003

0.15 0.1511

0.2 0.2027

0.25 0.2553

0.30 0.3093

tan (0.12) ¥Td HITST |

(@) h = 0.2 % g Iqd HIfe F T 0 A
TN weh Hfafed  oAfcaE §9e &l

x=0.4 |WEA HIVT : 7

y’:x2 +y2,y (0)=0.5
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8. (=) foui-faer fafy g ofwa ]2, 3[ # e

e f-ehe o1 SIMTE % & LAl Toh,
Tt x? —4x% -3x+23=0 & fau 3@
HIfST | 7
(@) gl 18x° ~33x% +2x+5=0 & oA
arEdferh o § | I8 ST A1 hitore {56 3
o fem ¥ fgvem fafy & w@m 9 ()
R aTdfaeh qal fepre &1 <1 gafd
HItTT | 8

X X X X X
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